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FAERZR A-1-11 Thermal Hydraulics and Safety of Water-Cooled Reactors 11 » =&
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AR 2 A-1-7 Thermal Hydraulics and Safety of Water-Cooled Reactors 7 » % £ fif
#H—Fasm L " Multi-Dimensional Modeling and Simulation of Upper Plenum in URG
Analysis of Lungmen Nuclear Power Plant using RELAP5-3D | » fE#a0kF =
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NUTHOS 10-1173
Treatment of Epistemic and Aleatory Uncertainties in DET simulations: Computational
Framework with ADS-TRACE
fE% : S. Rahman, D.R. Karanki, O. Zerkak, V.N. Dang

{E R BB R B B T TR it — e B LAY E & IS5
H%E R DR 22 28 2 SN 2R R - SRl 5| SRR S mAR ~ 2o a (Bl
ANE R ERIEAEEIREAE T - SIREEFRIR S T BRI R - i
L B ERZ > ] B HERe BERSEENRE - AR BRI & T
BRI > FINEVKRAA S - LRl fiToRRRIRER ~ DU ARSE
AR « 15 b 327 B RIG N R E M B AN 2B S m] BE B2 s B R e SR RE
B % AR A R » Pt DATE (5 FH B AR S (R Aattr 00 75 (A1 =5 JRe R 3 ffe e 14 1Ay
NHEE - KR L — BT ERH - 456 TEIRESEFRT - BUiizE=t - N
(3% A DU 8 EpRaY A LEE -

Hrr Paul Scherrer Institute STHYIAFE/EKF TRACE BV E B REH s
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NUTHOS 10-1089
Analysis of Void Fraction in single channel using TRACE, MARS-KS, and RELAPS
fE%& : K.C.Le,T.Kim

20 AR AERET A E TR A Y o M 2 IR Y — R = > JOBE
oy i (o A i sy A R A2 0 40 COBRA-TF ~ VIPRE-02 ~ MATRA -
FLICA-OVAP % - 2R » TR Z S e =nva e - gainstE = r=
AR - A B B AR RERY TR S BN 24 T S AH VR 52 « ATRam SR TG =8 R
B 2 e AT A2 =R 2R o A D Y 8 P 1 - Bees 1y 7 U RE SE T R IR el
NUPEC EEaaehtiV IR TEEY - fE S mE T S 1 VUREZ G 2% (a4
2 o 2T HEECAIESE TRACE ~ MARS-KS ~ RELAPS » et MARS-KS j2&FH##
By KAERL Arédie » FIZRMET TR /K U B NE 2 4 S BV AT © BB 24
MriE = ARG T s e AEE] - REEIEIE 7 fy 25 (EERS - STREZEE R
AL EAESS 23 ik -

VORI 2 T T 44 dHEHE > STREEREHE BT SIYZE 73N
72 0.3 5 » F2=(GHEA SGHVER S - SRMEEER IV REEH - BES I S PrA TR
Y2 Rt RS RGO & RME - R iU R o i Jo@ B Y i
MR — D E ARG R4S R TR -

\

Item

Q0000 00000 Q0000

OQOOO 00000 0000
Assembly OO0 00000 00000
(Subjected subchannel) Q0000 Q0000 ololelele]

Q0000 @) O L OO000

S1 S3 _ S4

Subchannel type Center (Typical) | Center (Thimble) Side Corner
Number of heaters 4x1/4 3x1/4 2x1/4 1x1/4
Axial heated length (mim) 1555 1555 1555 1555
Axial power shape Uniform ' Uniform ' Uniform |  Uniform

VUK A A A A A



Calculated Void Fraction
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NUTHOS 10-1182
Post-test Analysis of OECD/NEA ROSA-2 Test 4 using TRACE
% : Clifford I, Zerkak O, Pautz A

AR am LRy Paul Scherrer Institute (PSDEA{T STARS GHE&EFTSERAYAEE » HHY
18558 ROSA/LSTF H=(HYEE A58 M J77A R 8K A2 20 TRACE sHESEIHIR
& R LT AR LB S Y B Bt P 15 B L 3 DAR A HL AR M - B BB I
El OECD/NEA ROSA-2 Test 4 » & EEahY 2010 FAF H AR T I FE B St
ROSA/LSTF #17 » B—IHRANZORE L aETERY ISLOCA & - fm L EARY
ROSA/LSTF =02 LA PSI BRA Y i R it - BEA o riE
ROSA/LSTF LOCA K Z&7 i 4 Sl e S Bl i s Th% -

#H5 TEST 4 Zp i =CFnfe B THY/ IME DU a5 38 B RS S RE R SR PS5 78
e o BB R E A BT E RNV ERUE AR - BASI S TRACE Bifiss
REIFREIE 20 H20FE LSRN S B R E R EEHUATEN
RFp 5 BT U BYE R HHVER S 2 Al KE SRR s - EAERR I fE(K
% RAIKEERFARZFE R ARG § 2 52 tnty 2 a4l /KE SRR H0R

&R AT RN ST AR - 48 2 XV EREE ROSA/LSTF szl E A —{E A E
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P R AT SRR TR - STami E B R AT S

SNEFREIE S AVKEABTERZOE S &5 20 - BB CORgES

sRoe [ (R > A — R BR

T TRFEEE 23R Overdamped FU#EES > i {E 237 Underdamped HUHEES - 55

> AL — SR AT A SR e SR 5 -

Event Measured | Simulated | Difference
Time [s] Time [s] [s]
Break 0 0 0
Generation of SCRAM signal 350 376 26
Termination of SG main feedwater 385 407 22
Initiation of HPIS in both loops 497 480 -17
Initiation of AFW in both loops 570 540 -30
Closure of SG MSIVs 954 976 22
Initiate manual depressurisation of intact SG 1075 1096 21
secondary-side
Termination of AFW in affected loop 1100 826 -274
Initiation of PZR auxiliary spray 2110 2171 61
Termination of HPIS 2285 2451 166
Termination of PZR auxiliary spray 2560 2897 337
Restart of primary coolant pump in intact loop | 3000 3334 334
Termination of manual SG depressurisation 3060 3374 314

BB B BTG L

i Condenser

L
. Common header

Relief and

safety valves

Atmospl
Atmosphere mosphers

Atmosphere

RPV, vessel
20 axial
10 azimuth,
4 radial

HL A~

O CRGT nodalization
Actual CRGT location

CLA

T
Relief and -~ l
safety valves

ROSA/LSTFE A& =B Rk

Atmosphere

Zf,

VRN
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NUTHOS 10-1075
TRACE/FRAPTRAN Analysis of Kuosheng (BWR/6) Nuclear Power Plant for the Similar
Fukushima Accident
fE% : Jong-Rong Wang, Hao-Tzu Lin, Hsiung-Chih Chen, Jung-Hua Yang,
Chunkuan Shih

AiE S EFI% Wz TRACE/FRAPTRAN Z3Afrisi=t st — Mgy E s 525

& NETEEE =57« B35 Fsi% — M TRACE/FRAPTRAN HYEETT » 55—

T B AT A AR OE B S B B B B R R T =80 A
FRAPTRAN Z3Afr AR it s e S sl A AR AZ A AR M R B 52 M - SREUEGRAE
BB B 1% 6K OE RFEER IR AR ~ T 2R PR REIRHEA - S HUETE (L e
TKZHE AT © RIEPRRIEEERIEAE 4730 ¥ ErF 28 1088.7K » $57K K MERHGEE
4z » FRAPTRAN WYEtE4ERTE M E S [ MR E LB IR M A BIRE - 1t
Fh o E7KALRE RN ARG AT - BAREEE Hoop Stress &z Hoop Strain 7
A HHEAVEAL -

Kimam XL yNaHE T B B AVE &0 B R S S e R [F 3 A Ee A 2 4l
TKE - FUREAT B 2 BB 2 1% 87K IR S B ER IR kAR ~ F 20 R RIRa R -
AL EIR — R RE B SRS - 2900 T R =51 22— PR ATl K %50
AR B HERR KR A > HORE Ry 39ke/sec © ZEfI—RIEEFAREEE R ETE 1900
P BT ZEE A 1088.7K » $E/K R FERRAG#EE » FRAPTRAN AV RAS SRS A S
ISR E A LBV R R R B R - [EAEENRE 18 AT AR RIS © A
1% Hoop Stress Jz Hoop Strain FEZEARDRE EFM BT » £ 1900 #01% Hoop
Strain 71 %88 NUREG-0800 FrailEHIPRIE » ZEB —/KAL{E 700 FEFFE 2 H %L
PARHELRLLS » JHF7KAE 800 FhIF B A& - EHNAHEIIACEA » ZKALA
R A BRI =15 » 3Rt i RIS RRE E0R A &g i 1088.7K -



Huosheng NPP SHO with LOCA Reactor buildin

Time gocnn e, Fowet W)
Sequence of Events [sec) 25900 Pawar| VW) Steam flow (kglsec) e
[T awms Fresure(Pa) 4 ET3I2LLET 19 217785 i
= =
e 150D Dome pressure(MPa| Feedwater flow (kgisec) ]
e e 018852248 |00
- Cara inlet flow (lgfses) Max. fuel temperature(k) o — -
- 108 87264 10979649
Crane A VEsial iiac hewsiin) F*chi How (ka/s) Vieszel water lavel (m)

T = oo' 'n'- "— .
eywet =5 S| TSV/TCV >
Vs ]

oy = i&w ' - Steam line
Veszeal 71
water level(m) r.l Feedwater RCH J
e o ' T8 £ |
T p— "
Fuat - Tl g
Max. Fuel Temp S—
® i I“m
= ool
. L o B
‘I e
IC .
% Sl i
bl iNER bl

BB SUREHE R EERER

NUTHOS 10-1328
Scaling Consideration in a Pressure Vessel Upper Head SBLOCA
£  A. Querol, S. Gallardo, G, Verdu

HR 2P el aE T 2 RSTIVE S IR0 0 T EE B B N RS T I S B
St TR EHY R HETTLL Y - DUEREERESUEE TT - HARIR It b2t sy
ROSA/LSTF [@i& 2 B E st - ROSA/LSTF BEERFTFIVE RHE T $2Ht 5
Mrie =B HERE M AR ST/ N RS B s it B 22 EAY PR SR AR R R
ST R & A E2 E > EEREEE 2K 5 i OECD/NEA ROSA-2 Test 6-1 Test
6-1 2 RAIY PWR B 125 2R JHED/ N (15 2 Al /K SR B B B TR RUST B 2 Wi
9 1.9% -

SERTEYIISE h E I 52 TRACE LSTF 43 st » A R < iy A=t
(scaled-up model) 72 [EfAZ BT - {H FIHYEEAE £ power-to-volume criterion » G
AR B R RO IR RS IR FE FH o it W (] 7 A 5 = e o At R ] e B i
BELE - LEE S HEE RSB - R CURHAVE ERE - O CDRE ~ &£
EERREREERE ~ /08 KR E /KA % - S8 B W o i =UER AR B A A HiTE s

B SEETRES LAVEES » TS power-to-volume criterion & EFIE &S S BRNVE
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St - 94 - BBBBUE S ATEVAS BE ) A as S b L BRI 3 B 5 7A (B4R 75
fr A vIEH 4 EIEIE 10 &) - SERBFH ST RICAREENRE - HEHR
EE SIS

Scaling of ) Factor gcalin.g of ) Factor
Volume Ky | Mass flow rate Kv
Elevation change 1 Rod heat flux 1
Number of loops 1 Environment heat losses 1
Length of horizontal components | *Fr. | Fluid velocity 1
Break arca Kv | Recirculation ratio 1
Hydraulic diameter l Heat structures transfer area Kv
Power Ky | Thickness of heat structures 1
Time | ECC, steam line and feedwater flow Kv
Fuel rod geometry and material 1 ECC and feedwater temperature 1
Temperature l Non-dimensional characteristics for 1
Pressure | pumps and valves

*Froude number scaling criterion in horizontal components

Power-to-Volume Criterion B&fE R FEHRF

NUTHOS-10-1209
Sensitive analysis and modifications to reflood-related constitutive models of RELAPS
fEZ : Dong Li, Xiaojing Liu ( FJBX B AE)

NbFFe#E RELAPS st RS EREURMHIE - 27K (reflood) 282 74
EREER E R E BBds A (Kl f% 2 (quench fron)RFEIATEFAEIL - Rt EAI5E
TR RVEE SR RIBE AR e U ES B FEBUE o
B3 T Y6 78 R 3 i 20 (5 5 (wall to vapor film boiling heat transfer coefficient) ~ &
1B RS R i e 2E (%% (wall to liquid film boiling heat transfer coefficient) ~ HZE#
T % T P22 (48 (dry wall interfacial friction coefficient) Kz fig/IN& i B 7R (minimum
droplet diameter) °

WFELMESHE R ET FE A /N4H FEBA BEREHRELLEL - Lh#stah S 2 BHomR
S HEL 3 e ZVE R = (dispersed flow film boiling heat transfer) Kz JBEHT R 7% A EEFE I =,

(dispersed flow interfacial friction model) 2 £ &8t H 4% 5 T HH R » FEHIU#

11



RELAPS 5TRUIFEA » A E AT RS R H T Bl sus -
Gk e R B R B EE > RSB RE TR
N HATEEE R E BB HY RELAPS FHEARUEHIEEE - RAGZETEEEE
OECD/NEA Ff4 88 - i’ B B o th T saE i R A T R e R -
HIREFURIEA AR _E - NETRAFEUE A HE A suE ~ A AR SRR
el o R e A M R R S G B AU AR UL & W8 AT Al - 4R IR P a T

Inlet System Feed water
Test No. | velocity, | pressure, | temperature, °C Bundle power, kW
cm/s Bar 0-30s End Os Transient
223 3.8 2.2 44 36 200 120% ANS
216 3.8 4.1 48 37 200 120% ANS
220 3.8 6.2 49 37 200 120% ANS
218 5.8 2.2 42 37 200 120% ANS
214 5.8 4.1 45 37 200 120% ANS
222 5.8 6.2 43 36 200 120% ANS
FEBA B4
1260, —* exp 900
*— calc-org "exp .
12301 —a cale-mod 800 —e— calc-org 3
" . o 4— calc-mod
1200 4 . . ‘QE—J’ 7004
1170+ . £
< 1140 * . S ] /
3 LR . 8500 N\
a 11104 o IS N
« @ 400 e . “a
10801 o ) | E % 2\
1050 . 33009 5~ Y
. . . . . . 2001 — . . . . .
214 216 218 220 222 223 214 216 218 290 299 293
test No. test No.
YARIEE R LR 272 BraE R LR

NUTHOS-10-1352

Unsolved issues relating thermal-hydraulics in the suppression chamber during Fukushima
Daiichi accident

{E% * Shinya Mizokami, Daichi Yamada, Takeshi Honda, Daisuke Yamauchi,

Yasunori Yamanaka (SR EE I/ E])

HA 311 185 E L AR E A E (TEPCO) i TEFZEHUBRE - IEE I
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[EFH AR RS E - (EA B E DL AR R iR DA T i 2 90 I
NEEHEES — M 2~ 3 9% % #l B M (suppression chamber) #Y #4 7K /7
( thermal-hydraulics ) Bi 52 > {52y #1BE A [ o g HH B 24 53 J@  ( thermal

stratification ) > FEUSH— X AESE EMGRE (E FHELE S — Mg 2 ~ 3 SetsAH[RIAY EH AR
it MARK-1

s A RS — R 3 SR SR OB BR T TR e AT - 77 by
ZIEE R SOHIFY R BB i e P B e R B BN R 7 A (B BB A A BRI E
MHURRESS A ol A B RS IUEAR 2L - A H. 3 SEAEHIEOmER &t 2
Bt - SCHEAER 2 - 3 9K RCIC FEfBRAMHR VB st E » 2 SR R E R
& 1 3 He R T E 2 FLIFIUE (vertical multi-hole sparger) © 1248245 SIET HhR=
F{E/NRTHER A B B HL— R0 2 SR B —E IR BN h B g - S5 RBURE 24
R B (W R AT BRAS SRS o S B R 2R AR o P& (implosion) B8
71 S—RIFE Rl 3 5% RCIC BRiUE R ET  AF LB 1.0cm FLAE 432 {1
5 N ERREU 2.5cm R/NFLER 252 {8 - EER&S AT /KEORERF » 2.5cm R/NL
AT LA chugging phenomena » AR AR /K G #2852 BER ABEIUE AN 1

RS HEL AR EA SRR > EEIR S A 0 > 2RI E A ACRE R
S RIGIRRIR 45 BN - RS R AR S - HURHYZ R £JT 1.0cm FLISTRERE
RO - (EHIBRA T R E VB8 - FE(EENI(heat sink)BUR -

St SIC, 10gx24nolesirowx1Brows
[ = 2541 2holes/rowx21rows

i § ]

O.P.2200mm [} : ,r \\ L L e i L ek o e S OP.2200mm [ e :; VORI R e FEyestET ey
O.P. 1900mm - e e Y O.F.1800mm o} ~
b T | RCICturbine r 3 R R
! ! O.P. 1600mm I exhaust pipe | | SR
i | RCIC turbine \ e
exhaust pipe I;.‘J
e jv4 Steam discharge
Steam discharge
\ |
4= f B y =4 =R o
1885 2 Sl RCIC HRcE TEE— TR 3 SRb% RCIC HEIE
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— D/W pressure(analysis)

— 8/C pressure(analysis)

-o- Actual measured value(D/W)
o Actual measured value(S/C)
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Primary containment vessel pressure(MPa[abs])

I I I

0.0 | I I | L i |
3 3M 312 312 312 312 313 313 313
12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00

Date/time

EE—M 3 3t PCV BB JJELER

NUTHOS-10-1098

Analysisi of the loss of cooling accident for the spent fuel pool of nuclear power plant
using MELCOR

{E% : Zhongwei Zhang and Thomas K.S. Liang ( F/E3EAE)

B7EfE i MELCOR F23UARK 1.8.6 154#6E 2011 4 3 A 11 HI&E—MWk 4 SRt
RN > FIABERRI LS 2870 SREREL  IARIETIRET 1.06MW > Horfr 20%2h%
RE F AR IR LAY 100 SRR > A5 REETBE I RPAREA S TTIARE 38 > otk
EPARIR BR/K UL B 2T - o ITaE RISy 19.9 RIR/K AL Gieviam fERE
FIRREHTE2E (fuels storage racks)JHE » PAREE P S/ LRIEDRELY 1100K A
49 29.1 K PRRGEER I E R BRI 1862K 49 30.8 K- WTHAIAELEH 1560ke
EREL

BFgE@ s MELCOR R LU RIS S AT BRI A B EE SR8 2RI A B 56
HCEHIE 6 AR S R T 2R SRS IR S5 B R SR} ] BER R RE 598/l

FHFMHEF] > MELCOR AR st Eble 240 8Uriem L g —OhRIRER
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BELIAE - TLER SRS DI 2R KL T FEbke ] -

AT HHHH P i 4
| g - fa L..'_ (0060 _: " L
s e H -] FHEREEEH
e oioio oo o)
SIS e | S R B G165
:'.. Y aRaaemi’ ::'__' '_:: :'.. H : i EE = EEEEEEEE
HH D 6 £l o
pe e (1] et 62 SEEEREEAEE ) [ = Fel=k ===t = ]
FBENRHT S 2R MELCOR F ¥R SR
Bx10” T T T
1600+ | —— total production
5x10° } T 1a0] — -~ produced by steel
heat generated by oxidation “5’ | = — produced by zircaloy
ax10f § 1200
g 10" g 1zi _r:
g 2107 decesy power g 600 4
R e 1-H 5 400 "
2004
. ] é U
660 680 700 720 740 660 700 720 740
time (hours) time (hours)
=3 o - e 1 RRER
NUTHOS-10-1046

Severe accident management-optimized guidelines and strategies
YE% : Matthias Braun, Micha Loffler, Hermann Plank, Dietmar Asse, Harald
Dimmelmeier (AREVA GmbH)

Ry NI EE B IR - B AS SE R RS U B Y M R BRI A B 15
b 2 18] PHL A 50 B 1 1 = AR Ry v JBR S I ik 2 5807 B ) 8] PEL G B RE i 24
(direct containment heating) ~ Z&/5 % VF(steam explosions) * DU G RIRNIE ~ i@ER - 27
FRFLARIR A~ WETEREEE o Ry(oh i B iSRS ] P 2 e R e R 4 B B S
i AREVA BN EEIRZAEERE A —F SAM(sever accident management) * #E&/E
[ B = R B > BALSTEIER T 2SIV (BEERY - 2%
&~ EEENEMRNE ) WNERREE - BIRBEGNGER - #ESTE
ZH o (U A T AR H AUIRRE - TSR R R - SUE H A S BRI
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ST MR N BRERE - EE A A JTAREAR LR IRIEERR RN 285
4 vt SRl [ENGISIDR LS o6 SESTREN ARG IECE0p2 |t S D NPy S
bR > (IR BRI N — D R TR RS

PR Eraf (& BT o e 2 A R B U S BN K (5 SR A1 S 28
[EeE N ER S (mie - EEa E s A v Eh - I E AR - (FEE
A AREREI T A U KA B AHERT - X AE B (S UK AL 224
e HlE - BREMAEN AL - 55 AREVA 22 E RN HYRES B HEES -
WIENT 78l B N B BER R - SERESNER T BRSBTS
HIE—E B AVERS N > AT RE S o T T HE G a0 T % H AT R
ARAE -

Control Room ] 10 Tech. Support Center |
Shift Team : Emergency Response Team (ERT)
. | Monitoring of Critical Safety Functions ] §
© Accident Diagnosis i | ERTsupport by professional
<= (Decision Tree) ! | competence and
- B— [ 1 i | - Plant documentation
] = " bl i | - Processand plant data
m ritical :
= Event Oriented Accident g &a‘le‘e:yhzuncﬁon - Operating manual
é Handling Accident Handling ' - Eil;'srspemﬁc computational
--------------------------------------------------------------------- e ——
- Hue Arrids - H ERT with overall responsibili
Preventive Accident Management _ i
Core Outlet Temperature < 650°C (example)
= Core Outlet Temperature > 650°C (example) M
o £ fll | Severe Accident Management Manual |
25 Execution of Mitigative Measures According Directives ERT decision about strategy and
d‘; Q (Appropriate DBA and BDBA procedures, specific SAM procedures) N directives for measures
T 1

Color: [ Operating Manual | [[Emergency Operating Procedures |

(B E R E B E B R E
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Note:

For non-LOCA Scenarios (and
possibly for very small breaks)
‘within xx minutes afer
COT > 850 "C only when the
S50P actions (cpening the G
sately valve) are not expected
‘within this window of time.

Severe Accident Management |r.
Manual (SAM-M) Page:

301 Integrity of

3 Accident following Power Operation
31 Core damaged, RPV

still Intact
Errsured

General Hints:

the neew steategy.

-+ Diagnosis of plant status must be repeated perodically.

- I not specified otherwise, ihe execution of the kower pricritized
ing the higher priodilized actions. A paraliel execution of several actions is recommended (according available person-
nef),

- The availabilty of power supply has b b secured Blways.

ACli0Ns can be slared as 5000 a5 possbie without finish-

+ After selection f & new, different strategy the infisted actics should be cortinued as kng a8 not expictly terminsted in

Py 5 AT

m Switch 1 of 4 RHR trains

n to recirculation

maode

A1 | Prapare 1 of & RHR pumps
| AB1 | Shutoff 1 o more ;| forrefiood meirc.
12 Sl-pumps
|
—

BEELEERE

Hap
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NUTHOS-10-1130

Discussion of accident progression of Fukushima Daiichi unit 1 based on behavior of fuel
range water level indicator readings

YE% : K. Nozaki, S. Suchiro, M. Watanabe, S. Mizokami, D. Yamauchi, D. Yamada, T.
Honda (TEPCO)

RS 1| S ERSIR > AErS R ARREFENE > K —IH AN ER
KA AR BUR AR FEF PR KAL - R EHEUERE T | SRR BT &M %
G E I R EAE0R - INEERT T LLBR o T2 20 GOTHIC SlE E i 5e 5
7K AL B EIPEAGEA T8 > S HEMIS I I RE SR U B B T RERY RN - BT LUIRGEZHY
2 e EE 7] ~ EIRHARRIE ~ RPV R E B HAS R A B M5 ey 8 SR -

KA SRR e R SRR /K AL > AT RE SRR R R e 1E I N B PE A
BT KA EAIRESS Y KZRSE DR BT ERHEHNGIEH RPV BV ERENEL -
R Fs RPV BLEZHRIESEHEEE - M2 LAESEIHIA SR HL2AIEE RPV K,
EIEISHAG [ —HFRE]ARy RPV AETTREE - (E1S KA & Ees AV AT BE T T -
EEE RN ME RO SRS E B 5 255 < 2. B HUR A RPV JEREI AT et - (H)E
A H P EIHAG RN » R RK AL RN IRAE 2555

RS SR AE T (D B3R S B ) S KL ACsERY L RoKIL ENIERES A
Ko B imEy R (JRRHENR S e < AR R AL B S R E R ) -

) Channel A {measured)
< Channel B (measured)
e Channel A (calculated)

—— Channel B {calculated)

- Postulated events:

E1: Station blackout

E2: Core water level TAF

E3: Instrumentation dry tube failure

Water level indicator reading [m]

E4: Core water level BAF
ES: M5 line failure

E7: LP relocation {small)

E8: LP relocation (large)
E10: RPV lower head failure

h & W R e O e N oW B

am 3n 3 312 312 312 312 312 3712
15:00 18:00 21:00 0:00 3:00 6:00 9:00 12:00 15:00
Date and time

BE R 1 Stk ARy a B h FgE b
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Reactor Building

Reference
----- condensing
water chamber

PCV shell
(Carbon steel)  Reactor well

(Pressure
PC Boundary)

tophead
RPV wall b |

. Leg pipe wall
(Stainless) ™. I

(Stainless)

Reference leg

Main stem line ‘
(not modeled)

Variable leg
In-core

instrumentation
dry tube

(Pressure
Boundary)

Pedestal /ll Vacuum breaker
¢—b ‘}\ @

Concrete \

¥ Postulated leakage path

GOTHIC B Rt EBhIE]
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Fi— ~ NUTHOS-10 EEE S48 %
A: Thermal-hydraulics and safety

(0]

(0]

(0]

A-1) Thermal-hydraulics and safety of water-cooled reactors

A-2) Thermal-hydraulics and safety of liquid-metal cooled reactors
A-3) Thermal-hydraulics and safety of gas-cooled reactors

A-4) Thermal-hydraulics and safety of fusion systems

A-5) Thermal-hydraulics and safety of advanced reactors

A-6) Cross-cutting thermal-hydraulic 1ssues of innovative nuclear systems

B: Advances in experiments and numerical methods

(0]

(0]

(0]

(0]

(0]

B-1) Advances in experimental thermal-hydraulics
B-2) Advances in numerical thermal-hydraulics
B-3) Multi-scale thermal-hydraulics codes

B-4) Verification and validation of numerical codes

B-5) CFD Application to nuclear engineering

C: Plant operation and safety

(0]

(0]

(0]

C-1) Plant operation and maintenance experiences
C-2) Plant monitoring and diagnostics

C-3) Plant simulator and operator training

C-4) Plant life extension and license renewal

C-5) Multi-physical phenomena in nuclear operation
C-6) Advances in materials and water chemistry
C-7) Advances 1n digital instrumentation and control

C-8) Advances 1n nuclear safety systems and analysis

D: Severe accident and PRA methodology

o D-1) Severe accident mitigation measures

o D-2) Severe accident management guidelines

o D-3) PRA application to design, operation and maintenance

o D-4) Uncertainty analysis

E: Others

o E-1) Licensing issues in thermal-hydraulic and safety Lessons-learned from
Fukushima Dai-ichi Accident

o E-1) Others
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OG: Organized session

(0]

(0]

(0]

OG-1) Reactor dynamics and instability

0OG-2) Corrosion residual unidentified deposit (CRUD)
OG-3) Nuclear policy and regulatory

0G-4) Unique innovative NPP concepts
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SINEFEEMTE s BT 7 LA T 8 H RIS YD s i Ss B s om0 #E2E]
MREIE R AR B E R S BB e R s s Bl e FT T R - Hopr » 2E(E]
TEFILHER  FETER A DIRHE R B E R, - A s — 7 [E
AR AT TR AT BN R AV KR A R B4 - RS
At S B o B S ek F T E R A VAR 2 — - DU i S Rk
Hr M 2 BT R

12 H 15 B3 Plenary lecture & H3ZEIL-RAEENY Nam Dinh #3285
%55 By Perspectives on Nuclear Power Safety @ fLDLIEE ZFEIINAEA 24500 H
AZAE 2 MBS EUEUE - AR AR BE L R INTR K - NEIER S =R - 1F
Nam Dinh ZFZEGE T » IR AFHS G B AT TERER TS - 2800
FEEE) > B R(12 H 16 H)AFEHR - Fef1BL Nam Dinh 2% DL #LHY Pavel
Kudinov {#-1-5iet s IR « SaEE 2 EHGEHE T KLU SAMG(RE S
WEE S5 DIVEE LT T IFR R ARYET R « 55w - Nam Dinh 2505 DLSCH SR
Pavel Kudinov & a2 fAHRRR-CELsR 4570 M2% - §3ERER » B
LU= W B R et Hy AR s Bl - IR R S -

12 A 15 H PR TR B0 BI(KEPCO Nuclear Fuel)iE s > HamCE H

|={i}4

s T Application of the Monte Carlo Thermal Design Analysis to Evaluate Uncertainties of
the PWR Core using the THALES Subchannel Code | » 7E3&—fRasfsCr » SEIZIAE
ON IR S22 7 7A 2K e PR A A S BT PR B Y A 2 DR B SR BN R A B Y
TUAT BB YA R NG DUR TE (et b e EEFR I fE.(DNBR limition) - ¥ EIAZIHAE!
ANENFER 3000 X2 AR 28 53 HT(subchannel analysis) SR fE 1S stz b g LLIR HIME -

MBS H RO - Bam > P AR 2B P AN S R 26 RE
FEE R FARAGE —EIE - $t¥ RS0 MIANRE  FEELS 2 —H
M - T AR BRI LR HIMERS - M PARHRELEER] R 2 EH &
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RHEE O ME 2 A EEEANER - S ERR IR A S ESEEM T
PR -RER J70% - BN AT - el bie LLIRBMEA 2/ Dok 7 | £3%
R | — M EIER 5% BUE - TR 2 IREIFR] » BEIME G Z By
TMEEIRMEL - RBAIVEE - MRRVEGEHE S —EREENSE
HARBEEANZLMATRE - GEBRTEEA SINER 2 Bt - M35 AT
ARSI UUERZEF A E AR » FEETERRY 5% SUtE - [EE1F5E -

12 H 15 H N FR TR e —ProRE G - HawSC# H s Natural Convection
Effects During a Severe Accident » $T¥fIHEERS » BRI —TAFER « T SR BESE
WU o PRERREIRE & FEIER T - RN EVEMEE EE - (SR 2 AR
B BEAENEIR R E - SRS E MR ? 0 EREE A LR > onw
SO AFRFHES MR AE S -

12 A 16 H& LI Panel Discussion : Nuclear Safety Research Perspective in Each
Country HH#& S BB/ HIZRE L 22 fli7 - B HUEE RSB BIENT
A R RGN SRR AR - I » W&k B s A DB 2R
BA55 R ERFARCI 851 - 18R BRIV E P IR A T IR AR E T4 -
F£: Panel Discussion 75 —HFE% » HIJS E i S B 2 T e [ 2 (0 > S BIER
shottR o CEULEIFRIE TR 5

1 Panel Discussion & 7755 KAEA [E@ag = [FEIRF#E7T 5 35 Keynote lecture © ¥,
{FHZEE KL-1. Keynote lecture 1 » Hz#7E £ Fukushima Daiichi Nuclear Accident; based
on the Final Report of the AESJ Investigation Committee * fEE5E FLIE 4% > FAMHE
LA TR ] 1555 — TR ] TP AP L hle TR B — R S R E S Ua R 1k
BRI Z 26 HREAES R RS SRR IREE — =58
PEER A TR 5 i RIS S SR 1 MR E SR B2 Fr /48BN EAE 5 [ - IR

RMNE R 1EE— M =50 E OIEBEZ S ARG o D ey SR
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EAAE Y EE - FEE% Naoto Sekimura ZFZ I AL ET R BEST sm B 00
i OISR ET AT RE M RN E R RN R E S RRELIN LRSS — M — 9 E RR
VEiG R A8 L SRS I - AL - B RE B i A SR BT E - FaEE Y
EEEVGH  BENE Dl BFAERIE - 5 ERMEETE
AL | SRR NFIREE IS e (g 2 IR DL SRS MR » R 2 B R % 2 T
FRIBIE A RS — M — 5710 3 H 12 H T 3 B 36 70 R SURE
RS =985 3 B 13 H L 10 B 40 7 BaAE OISR - — 5tk 2 BT i%al
Ry 5tk INIE - S2IRNER B AR RS Ry ORI IR =5 o LA TR i DAt
i BES Rz — ~ =~ TUSRIEAE 3 A 12 H B4 0 BEAAsE&H = UEKIT
NI > AR 1S — =R RS M 2 51Eg - mTE 3 A 12 H EAR
BAEIKFT AIE L - RIS — 5 SRR M R 3 A (— 5 2 S R E R
AT 3 A 12 HNF) » ANEOAUIBERE OJEBAYREE - (A EZafm - MBS
BB — =5 2 T SRIEER A TR E T RIS BRI E R 2 T AR B
a5 HIE OERIEZ S ARG ] DU R -

12 A 16 H N FERMBEER—Raw S - FeEE st - w08 H R
Multi-Dimensional Modeling and Simulation of Upper Plenum in URG Analysis of
Lungmen Nuclear Power Plant using RELAPS-3D > %5814 =AM » Heph—fr 5
HAEZ » i#em S URE B T RELAPS-3D Z A MR HE%E - [ERARHESD
AEFEH AU BT lower plenum » fth I He M2 A A HEEN 85E RELAPS-3D 2 M
M o E R EAETERE > FefHE] Michio Murase -Gk - e E]
DIAEAAFTA fi— AR RA B 5 - M a0 =AU Bt R - B B AR
EEa TR -

12 A 17 H_EF KL-6. Keynote lecture 72HH3EE] Ohio State University 2 Tunc
Aldemir ZfE, » 55RE 5 Recent Trends in Nuclear Reactor Safety Assessment and
Available Tools » JE 5N 255858 dynamic PRA » {EJE &K SRS L — (7 E EE /S

PRA =1E8F 2 Hoatam - Wl —2E R H s ERE - NE 2 #8EEIR
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75 > RN+ - % B 5AFoR dynamic PRA f£35E] 2 PRA EFGIEFEIR -

12 A 17 H MPIRIEEEERE—RER > #8% MELCOR/SNAP analysis of
Chinshan (BWR/4) nuclear power plant spent fuel pool for the similar Fukushima
accident »  {EFE5SE LIRS - A —IF RN —TH comment > {7~ MELCOR
A G RIS B R S BT AR AR 704 - (RF MELCOR 7515
BEGR BEIS EL view factor ZBEVIMEFAE R IEYD - IKALEIPEHEREERT - 225
Z convection 73 E B ZAY A T » MELCOR {EE St IE R AEE S L ESF
5t - G1eBLFHE RSB - PU%FE  MELCOR Y #EEFHRHZENZ
FEFIHEERT - BRIV T & A - 5550 » E1&E 7 — T 2013 26
AR > RIC &5 » £ 23 Hossein Esmaili 28% e fHIERE & Spent
Fuel Pool Modeling and Analysis with MELCOR #% fifi ¥ >~ 453 £ MELCOR modeling
approach 1s the right tool for SFP accident analysis since all severe accident phenomena
are represented in an integral manner ° 2L » MELCOR A #&_F &% & F A i fiE
& B SR N F AR ALt 1Y B o0 A (BT B0 o PR 20 R S — BB i) - 3% |
comment FTE % < SRAEIF A IE—F 1B HE -

12 A 18 H EFBEE(THE(E Thermal Hydraulics and Safety of Water-Cooled
Reactors 11 Z 2L[E] F& - BoRE H A =228 T BARAPEEE JIFrk [EISE RIS s
5 Study on PWR Safety System Using SG Secondary-side Depressurization * {F =52 [
TUHE % » PR —THERR T MEPRIES S R 2 B RGS All R ARy A ZE B
B2 IR AP 2 sEERIER S S MBS H RO - SERETHEI MG R E
SHEEEFE BT ? ) wWUFERN  WHERERTAERS - HARHEE
HHSTEERR S 8 R M 38R —Ran o0 E5E R SR
s Ced H By The Assessment of the Fukushima Like Accident for Kuosheng BWR/6 with
TRACE - %5818 N2 - aifeBessat & o 455 - JMrvE &2 TRACE K3
BEgEEIER > SERER CAMP BEIE&1EE » RSB T HER

%7 AR EEESLEY  f$E Separate Effects 5ingLb¥f ~ Integrated Effects B Eh
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T D

I EEBVKR S 72 H B & # (International Topical Meeting on Nuclear
Thermal-Hydraulics, Operation and Safety) » HAYTEHR (& Bf% e 7 S ELE2 1l
RS R R L TR B A & - S BRI RS T SRS
FHHBIR G K B BB AN - tAERREEA CFD 20 Iikhs - R4 &4
BB BVKORER S Rar 4RaI e - ARSI E RAd oA LA -

2. HIRNAXEREA I OHICERE A PR G0 EE SR - KL
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Je 0 INFRRAHERA O EIR - DUT R DUA AR S i T B8R -

3. REI® TRACE BHIEM - G- CRSE RN EA0VERES - Sasgny Ty
R KR RS BEN 45 R BB BB TEL S HR S ARG T s A BUR
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Day Time Room Al Room A2 Room B1 Room B2 Room B3+B4 | Room B6+B7
9:00 -9:30 Opening
Session
9:30 -10:30 Plenary 1
10:30-10:50 Coffee break
10:50-11:50 Plenary 2
11:50-13:00 Lunch
D-3-1
Methodology
Tﬁ;;nlal Tﬁe-nl'r-jal L - Bl and
Hydraulics and | Hydraulics and Severe Advances in Advances in Application of
y Y . - ;
13:00-15:00 Safety of Safoty of Accident Experimental Numerical PRA for
Dec. 15 WEECyo_ole q Wme q Mitigation Thermal- Thermal- Internal
(Mon.) “Reactors | | Reactors? Measures 1 Hydraulics 1 Hydraulics 1 Seismic al_1d
E— EE— Tsunami
Events 1
15:00-15:30 Coffee break
D-1-2
Severe
T‘g;:al "Iﬁ;';al Accident B-1-2 B-2-2
I Man alu Wan 4 Mitigation Advances in Advances in D-4-1
y y — T —_—
15:30-17:50 afoty of afety of Measures Experimental Numerical Uncertainty
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Dai-ich
Accident
9:00-10:30 Plenary 3
10:30-11:00 Coffee break
11:00 - 12:00 Keynote Keynote Keynote Kevnote Kevnote
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T‘:-_l-s | A-2-1 D-1-3 B-1-3 A-5-1
Hydraulics and Thermal Severe Advances in Gas and Super- D-4-2
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Lesaal by ~Laral Dynamics Al External
15:30 - 17:50 Hydraulics and | Assessment of | Hydraulics and In_ty—‘ bility and Heat Transfer Events other
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Reactors 8 Guidelines Codes 1 Nuclear Seismic and
Systems Tsunami
Events 2
12:00-13:00 Lunch
E-l
Licensing
A-19 Issues in A62
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Dai-ichi SYee
Accident 1
15:00-15:30 Coffee break
E-2
Licensing
A-1-10 A4 Issues in Bo43 A-3 cs
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Hydraulics and boiow Hydraulic and Yeriicallon Hydraulics and Advereesin
15:30-17:50 Accident and Validaiton Nuclear Safety
Safety of S Safety Lessons- | = . .~ | Safety of Gas-
Phenomena in of Numerical Systems and
Water-Cooled SFRs Leam Ao Codes 3 Cooled Analysis
Reactors 10 — Fukushima = Reactors
Dai-ichi
Accident 2
A-1-11
Thermal Az2:3 D-1-4. B-5-2 0G-4
Hydraulics and Thermal Severe CFD for Unique 02
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(Thu.) Nater-Looled | g ciems 2 Measures 3 | -—Relcaton =ONCLP
Reactors 11
11:00-11:20 Coffee break
11:20 - 12:00 Closing
Session

Dec. 15 (Mon.)

Room Al
Dec. 15 (Mon.), 09:00 - 09:30, Room Al OP. Opening Session
Chairs: Ken-ichiro Sugiyama (Hokkaido University, Japan), Koji Okamoto (University of Tokyo, Japan)

NUTHOS10- Opening Remark
OP01 Reiko Fujita (President of Atomic Energy Society of Japan, Japan)
Dec. 15 (Mon.),09:30 - 10:30, Room Al PL-1. Plenary Lecture 1
Chairs: Akira Yamaguchi (Osaka University, Japan), Chul-hwa Song (KAERI, Korea)
NUTHOS10- Perspectives on Nuclear Power Safety
PLO1 Nam Dinh (North Carolina State University, United States), Richard Denning (Ohio State University, United
States), Pavel Kudinov (Royal Institute of Technology, Sweden)
0-11:50,Room Al PL-2. Plenary Lecture 2

Dec. 15 (Mon.), 10:5

Chairs: Chul-hwa Song (KAERI, Korea), Akira Yamaguchi (Osaka University, Japan)
Challenges for the decommissioning of Fukushima Daiichi Nuclear Power Station

Hajimu Yamana (Nuclear Damage Compensation and Decommissioning Facilitation Corporation, Japan)

NUTHOS10-
PLO2

Dec. 15 (Mon.), 13:00 - 15:00, Room Al A-1-1. Thermal Hydraulics and Safety of Water-Cooled Reactors 1

Chairs: Michio Murase (Institute of Nuclear Safety System, Inc., Japan), Kwon-yeong Lee (Korea Atomic Energy Research

Institute, Korea)
The Best-Estimate Plus Uncertainty (BEPU) Challenge in the Licensing of Current Generation of

NUTHOS10-

1003 Reactors
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Alessandro Petruzzi (GRNSPG - NINE, Italy), Francesco D'Auria (GRNSPG - University of Pisa, Italy)
NUTHOS10- An investigation of pressure drop for helical coils and orifices
1005 Kwon-yeong Lee, Seo Yoon Jung, Hyungoo Lee, Jae-kwang Seo, Juhyeon Yoon (Korea Atomic Energy
Research Institute, Korea)
NUTHOS10- Numerical Simulation of Countercurrent Flow in a Scaled Model of a Pressurizer Surge Line
1020 Michio Murase, Yoichi Utanohara, Takayoshi Kusunoki (Institute of Nuclear Safety system, Inc., Japan),
Dirk Lucas (Helmholtz-Zentrum Dresden-Rossendorf, Germany), Akio Tomiyama (Kobe University, Japan)
NUTHOS10- Reactor Inlet Header Critical Break identification and Analysis For KAPP-3&4 Using Computer Code
1048 RELAP-5/Mod.3.2
P Krishna Kumar, Rammohan P H (Nuclear Power Corporation of India Ltd, India)
NUTHOS10- Possibility of air ingress into a BWR containment during a LOCA in case of activation of containment
1292 venting system
Ignacio Gallego-Marcos, Walter Villanueva, Pavel Kudinov (Royal Institute of Technology, Sweden)

Dec. 15 (Mon.), 15:30 - 17:50, Room Al A-1-3, Thermal Hydraulics and Safety of Water-Cooled Reactors 3
Chairs: Yoichi Utanohara (Institute of Nuclear Safety System, Inc., Japan), Eugenijus Upuras (LIETUVOS ENERGETIKOS

INSTTTUTAS, Lithuania)

NUTHOS10- Study On Prediction Of Surface Temperature For Vertical Tubes With Non-uniform Axial Heating

1034 Sohei Yamada, Shinichi Morooka (Waseda University, Japan)

NUTHOS10- Prediction of Post-Dryout Heat Transfer in Channels with Flow Obstacles

1054 Henryk Anglart (Royal Institute of Technology, Sweden)

NUTHOS10- Experimental study on the local void fraction distribution in the ERVC upward channel

1060 Yongchun Li, Xiaojing Liu, Xu Cheng, Yanhua Yang (Shanghai Jiao Tong University, China)

NUTHOS10- Study on pressure drop prediction of Tight Lattice Fuel Assembly using CFD

1063 Kojiro Tada, Shinichi Morooka, Hideaki Katoh (Waseda University, Japan)

NUTHOS10- WEIGHTED RESIDUAL PROCEDURE WITH NODALIZATION SCHEME TO ANALYZE FLOW

1071 INSTABILITIES IN NATURAL CIRCULATION LOOP
Subhanker Paul, Vikas Pandey, Ashish Mani Mishra, Suneet Singh (Indian Institute of Technology Bombay-
India, India)

NUTHOS10- Ex-vessel fuel coolant interaction experiment in the DISCO facility in the LACOMECO project

1100 Alexei Miassoedov, Giancarlo Albrecht, Leonhard Meyer (Karlsruhe Institute of Technology, Germany),
Renaud Meignen (Institut de Radioprotection et de Streté Nucléaire, France)

Room A2

Dec. 15 (Mon.), 13:00 - 15:00, Room A2 A-1-2, Thermal Hydraulics and Safety of Water-Cooled Reactors 2
Chairs: Koichi Hata (Kyoto University, Japan), Dirk Lucas (Helmholtz-Zentrum Dresden - Rossendorf, Germany)

1112

NUTHOS10- Wash-down tests of silver aerosol from stainless steel and painted surfaces
1025 Benjamin Von Laufenberg, Meryll Colombet, Martin Freitag (Becker Technologies GmbH, Germany)
NUTHOS10- MECHANISM OF SUBCOOLED WATER FLOW BOILING CRITICAL HEAT FLUXIN A
1032 CIRCULAR TUBE AT HIGH LIQUID REYNOLDS NUMBER
Koichi Hata (Kyoto University, Japan), Katsuya Fukuda (Kobe Univ., Japan), Suguru Masuzaki (National
Institute for Fusion Science, Japan)
NUTHOS10- The Impact of Vertical Vibration on the Nonlinear Behaviors of a Single Nuclear-Coupled Boiling
1055 Channel
Jin-der Lee, Chin Pan, Shaw-wen Chen (National Tsing Hua University, Taiwan)
NUTHOS10- Conceptual Design of REMISE (Inherently Safe Modular Reactor)
1072 José Héctor Gonzalez (INVAP, Argentina)
NUTHOS10- Application of the Monte Carlo Thermal Design Analysis to Evaluate Uncertainties of the PWR Core

using the THALES Subchannel Code
Bycong Il Jang, Hong ju Kim, Beom jun Jang, Chong kuk Chun, Sung won Han (KEPCO Nuclear Fuel,
Korea)

Dec. 15 (Mon.), 15:3

0-17:50,Room A2 A-1-4. Thermal Hydraulics and Safety of Water-Cooled Reactors 4

Chairs: A. Tomiyama (Kobe University, Japan), Yong Hoon Jeong (Korea Advanced Inst of Sci & Tech, Korea)

NUTHOS10- Condensation Experiments for Counter-current Flow Limitation at Lower End of an Inverted U-Tube

1033 Takayoshi Kusunoki (Institute of Nuclear Safety System, Incorporated , Japan), Yuki Fujii, Takahiro Nozoe,
Shigeo Hosokawa, Akio Tomiyama (Kobe University, Japan), Michio Murase (Institute of Nuclear Safety
System, Incorporated , Japan)

NUTHOS10- Severe accident analysis of a representative BWR plant with MAAP and MELCOR - Station blackout in

1049 a BWR-5 with advanced Mark-1I containment -
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Satoshi Nishimura (Central Research Institute of Electric Power Industry, Japan), Ryoji Hiwatari (Central
Research Institute of Electris Power Industry, Japan), Masahiro Furuya, Yoshihisa Nishi (Central Research
Institute of Electric Power Industry, Japan)

NUTHOS10- Comparison and Analysis on Two kinds of Passive Residual Heat Removal System Designs under

1094 Blackout Accident for Integral Small Modular Reactor
Guoxu Zhang, Heng Xie (Tsinghua University, China)

NUTHOS10- Natural Convection Effects During a Severe Accident

1101 Ricardo Cazarez-Ramirez (Universidad Auténoma Metropolitana-Iztapalapa, Mexico), Marco-antonio Polo-
Labarrios, Fabiola-belen Garcia-Barron (Universidad Nacional Autonoma de México, Mexico), Erick-
gilberto Espinosa-Martinez, Gilberto Espinosa-Paredes (Universidad Autdnoma Metropolitana-Iztapalapa,
Mexico)

NUTHOS10- Experimental Investigations on the Coolability of Stratified Debris Beds Consisting of Prototypical

1125 Particles
Simon Leininger, Rudi Kulenovic, Eckart Laurien (University of Stuttgart, Institute of Nuclear Technology
and Energy Systems, Germany)

NUTHOS10- A Mechanistic Model to Predict the Critical Heat Flux on a Downward Facing Curved Surface

1164 Hae Min Park (Korea Advanced Institute of Sciense and Technology, Korea), Yong Hoon Jeong (Korea
Advanced Institute of Science and Technology, Korea)

Room B1

Dec. 15 (Mon.), 13:00 - 15:00, Room B1 D-1-1. Severe Accident Mitigation Measures 1
Chairs: Alexei Miassoedov (Karlsruhe Institute of Technology , Germany), H. Kikura (Tokyo Inst of Tech , Japan)

NUTHOS10- Noble Gas Control Room Accident Filtration System for severe accident conditions N-CRAFT - System
1043 Design
Axel Hill (AREVA, Germany)
NUTHOS10- Nuclide Specific Activity Monitoring of Containment Atmosphere and Semi Passive Effluent Monitoring
1044 during Containment Venting
Axel Hill (AREVA, Germany)
NUTHOS10- Multi-functional Combustible Gas Measurement of Containment Atmosphere
1045 Axel Hill (AREVA, Germany)
NUTHOS10- Technical Bases for Experimentation on Source Term Mitigation: The EU-PASSAM Project
1106 Luis E. Herranz (CENTRO INVESTIGACIONES ENERGETICAS MEDIOAMBIENTALES Y
TECNOLOQGICAS, Spain)
NUTHOS10- Feasibility Studies on Severe Accident Mitigation Measures against Containment Over-pressurization
1132 Sangwon Lee (Korea Hydro and Nuclear Power, Korea)

Dec. 15 (Mon.), 15:30 - 17:50, Room Bl D-1-2. Severe Accident Mitigation Measures related to Fukushima Dai-ich Accident
Chairs: Marco Pellegrini (The Institute of Applied Energy, Japan), Shinya Mizokami (Tokyo Electric Power Company,

Japan)
NUTHOS10- Unsolved issues relating thermal-hydraulics in the suppression chamber during Fukushima Daiichi
1352 accident
Shinya Mizokami, Daichi Yamada, Takeshi Honda, Daisuke Yamauchi, Yasunori Yamanaka (Tokyo Electric
Power Company, Japan)
NUTHOS10- Suppression pool testing at the SIET laboratory (1) Experimental Investigation of Critical Phenomena
1306 Expected in the Fukushima Daiichi
Andrea Achilli, Gustavo Cattadori, Marco Rigamonti (SIET, Italy), Lucio Araneo, Hisashi Ninokata, Marco
Ricotti (Politecnico di Milano, Italy), Marco Pellegrini, Masanori Naitoh, Shunsuke Uchida (The Institute of
Applied Energy, Japan)
NUTHOS10- Suppression pool testing at the SIET labs (2) Steam chugging investigation under the presence of non-
1307 condensable gas
Lucio Araneo, Hisashi Ninokata, Marco Ricotti (Politecnico di Milano, Italy), Marco Pellegrini (The
Institute of Applied Energy, Japan), Andrea Achilli (SIET, Italy)
NUTHOS10- Suppression pool testing at the SIET labs (3) Experiments on Steam Direct Contact Condensation in a
1274 Vertical Multi-holes Sparger
Marco Pellegrini, Masanori Naitoh (The Institute of Applied Energy, Japan), Lucio Araneo, Hisashi
Ninokata, Marco Ricotti (Politecnico di Milano, Italy), Andrea Achilli (SIET, Italy)
NUTHOS10- Suppression pool testing at the SIET laboratory (4) Release of fission products into the environments
1233 under severe accident conditions
Shunsuke Uchida, Masanori Naitoh, Marcl Pellegrini (Institute of Applied Energy, Japan), Yukio Hanamoto
(KAKEN, Japan), Hiroaki Sasaki (Fukushima Prefectural Government, Japan), Andrea Achilli (SIET, Italy),
Hitoshi Mimura (Tohoku University, Japan)
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Room B2

Dec. 15 (Mon.), 13:00 - 15:00, Room B2 B-1-1. Advances in Experimental Thermal-Hydraulics 1
Chairs: Tomio Okawa (The University of Electro-Communications, Japan), Minggang Lang (Tsinghua University, China)

NUTHOS10- Local Gas- and Liquid-phase Measurements for Air-water Two-phase Flows in a Rectangular Channel

1022 Xinquan Zhou (The Ohio State University, United States), Matthew Williams, Yang Liu (Virginia Tech,
United States), Xiaodong Sun (The Ohio State University, United States), Yucheng Fu (Virginia Tech,
United States)

NUTHOS10- Simultaneous Measurement of Diameter and Velocity of Liquid Droplets in Annular-mist Flow Using

1036 Shadowgraph Technique
Shota Ueda, Ryoji Matsue , Tatsuya Hazuku, Yutaka Fukuhara, Tomoji Takamasa (Tokyo University of
Marine Science and Technology, Japan)

NUTHOS10- Experimental Study on Two-dimensional Film Flow with Lateral Air Injection

1087 Jin-hwa Yang, Hyoung-kyu Cho (Seoul National University, Korea), Dong-jin Euh (Korea Atomic Energy
Research Institute, Korea), Goon-cherl Park (Seoul National University, Korea)

NUTHOS10- Characteristics of void fraction and interfacial area concentration of downward bubbly flow in mini

1091 pipes
Tomohito Fukazawa, Tatsuya Hazuku, Tomoji Takamasa, Yutaka Fukuhara (Tokyo University of Marine
Science and Technology, Japan)

NUTHOS10- An Experimental Study on Liquid Film Dynamics in an Inclined Rectangular Channel

1207 Youjia Zhang, Weimin Ma (KTH ROYAL INSTITUTE OF TECHNOLOGY, Sweden)

Dec. 15 (Mon.), 15:30 - 17:50, Room B2 B-1-2. Advances in Experimental Thermal-Hydraulics 2
Chairs: Ivan Otic (Karlsruhe Institut of Technology, Germany), Tatsuya Hazuku (Tokyo University of Marine Science and

Technology, Japan)

NUTHOS10- A Study on the Effects of Heated Surface Wettability on Nucleation Characteristics in Subcooled Flow

1065 Boiling
Tomoyuki Kajihara, Tomio Okawa, Kazuhiro Kaiho (The University of Electro-Communications, Japan)

NUTHOS10- Investigation on the mechanisms of bubble lift-off from a vertical heated surface in subcooled pool

1117 boiling
Naoki Miyano, Tomio Okawa (The University of Electro-Communications, Japan), Takafumi Suginaka
(AdvanceSoft Corporation, Japan)

NUTHOS10- Experimental study on the critical heat flux and heat transfer coefficient in nanofluid pool boiling

1346 Tomio Okawa, Muhamad Zuhairi Bin Sulaiman, Daisuke Matsuo (The University of Electro-
Communications, Japan)

NUTHOS10- Experiment of Critical Heat Flux for Single Fuel Pin with and without Wire Spacer

1012 Dan Tri Le, Noriaki Inaba, Minoru Takahashi (Tokyo Institute of Technology, Japan)

NUTHOS10- A Fundamental Study on Cesium Transfer to Sodium Coolant

1381 Masaaki Inoue, Yusuke Ichiryu, Ken-ichiro Sugiyama (Hokkaido University, Japan), Hiroshi Endo (Central
Research Institute of Electric Power Industry, Japan)

Room B3+B4

Dec. 15 (Mon.), 13:00 - 15:00, Room B3+B4 B-2-1. Advances in Numerical Thermal-Hydraulics 1
Chairs: G.H. Su (Xi'an Jiaotong University, China), Hiroyuki Yoshida (Japan Atomic Energy Agency, Japan)

NUTHOS10- Linear and nonlinear analysis of the dynamic behaviour of natural circulation with internally heated
1074 fluids
Alessandro Pini, Antonio Cammi, Lelio Luzzi (POLITECNICO DI MILANO, Italy), Daniel E. Ruiz
(Princeton University , United States)
NUTHOS10- Application of Minimal Energy Dissipation Principle to Turbulence Modeling
1122 Vladimir Kriventsev (Karlsruhe Institute of Technology, Germany)
NUTHOS10- One equation subgrid model for turbulent convection
1280 Ivan Otic (Karlsruhe Institut of Technology, Germany)
NUTHOS10- Sensitive analysis and modifications to reflood-related constitutive models of RELAPS
1209 Dong Li, Xiaojing Liu (Shanghai Jiao Tong University, China)
NUTHOS10- Improvement of the Critical Heat Flux models of COBRA-TF and Assessment against the Post-Dryout
1342 Experiments Performed at the Royal Institute of Technology
Agustin Abarca, Rafael Mird, Teresa Barrachina (Institute for Industrial, Radiophysical and Environmental
Safety, Spain), Gumersindo Verdu (Universitat Politécnica de Valéncia, Spain)

Chairs: Dirk Lucas

Dec. 15 (Mon.), 15:30 - 17:50, Room B3+B4 B-2-2. Advances in Numerical Thermal-Hydraulics 2
(Helmholtz-Zentrum Dresden - Rossendorf, Germany), Keji Morita (Kyushu University, Japan)
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NUTHOS10- Interfacial Area Transport Equation of Gas-Liquid Two-Phase Flow Across a Horizontal Tube

1178 Atsushi Ishikawa (IHI Corporation, Japan), Tetsuya Kono, Kenji Yoshida, Isao Kataoka (Osaka University,
Japan)

NUTHOS10- Advanced Subgrid Modeling for Multiphase CFD in CASL VERA Tools

1302 Emilio Baglietto, Lindsey Gilman, Rosie Sugrue (Massachusetts Institute of Technology, United States)

NUTHOS10- Development of a Hybrid Particle-Mesh Method for Simulations of Multiphase Flows with Phase Change

1137 Xiaoxing Liu, Liancheng Guo, Koji Morita (Kyushu University, Japan)

NUTHOS10- Simulation of Two-phase Natural Circulation Flows at a Core Catcher Experiment Facility Using the

1348 CUPID Code
Dong Hun Lee, Byong Jo Yun (Pusan National University, Korea), Han Young Yoon, Ik Kyu Park (Korea
Atomic Energy Research Institute, Korea), Jae Jun Jeong (Pusan National University, Korea), Kwang Soon
Ha (Korea Atomic Energy Research Institute, Korea)

NUTHOS10- Assessment of Multi-Scale Thermal-Hydraulic Simulation for a PWR Steam Generator with

1170 CUPID/MARS coupling
Jae Ryong Lee, Ik Kyu Park, Seung Jun Lee (Korea Atomic Energy Research Institute, Korea), Hyoung Kyu
Cho (Seoul National University, Korea), Han Young Yoon (Korea Atomic Energy Research Institute, Korea)

NUTHOS10- Thermal Hydraulics Analysis of Steam Generator’s Secondary Side

1359 Ye Yi, Daogang Lu (North China Electric Power University, China)

Room B6+B7

Events 1

Dec. 15 (Mon.), 13:00 - 15:00, Room B6+B7 D-3-1. Methodology and Application of PRA for Internal, Seismic and Tsunami

Chairs: Marko Cepin (University of Ljubljana, Slovenia), Hitoshi Muta (Tokyo City University, Japan)

NUTHOS10- Amendment of Standard for Procedures of Level-1 Probabilistic Risk Assessment of Nuclear Power

1186 Plants during Power Operation
Takashi Takata (Osaka University, Japan), Yukihiro Kirimoto (Central Reserch Institute of Electric power
Industry, Japan), Naoyuki Murata (Japan Nuclear Safety Institute, Japan)

NUTHOS10- Loss of Offsite Power and Power System Reliability

1282 Marko Cepin (University of Ljubljana, Slovenia)

NUTHOS10- Study of risk reduction by improving operation of Reactor Core Isolation Cooling system

1169 Yamato Watanabe, Ayuko Tazai, Shohei Yamagishi, Ken Muramatsu, Hitoshi Muta (Tokyo City University,
Japan)

NUTHOS10- Study of Hydraulic Behaviors during Multiple Steam Generator Tube Rupture Events in PWR

1184 Shohei Yamagishi (Tokyo city Univercity, Japan), Keita Fujiwara, Mingxi Wei (Tokyo city university,
Japan), Ken Muramatsu, Hitoshi Muta (Tokyo City Univercity, Japan)

NUTHOS10- Study on risk indicator for appropriate plant maintenance considering aging effect

1305 Akihiro Mano, Takashi Takata, Akira Yamaguchi (Graduate School of Engineering, Osaka University,

Japan)

Dec. 15 (Mon.), 15:3
Chairs: Saidur Rahman (Paul Scherrer Institut , Switzerland), Hidemasa Yamano (Japan Atomic Energy Agency, Japan)

0-17:50,Room B6+B7 D-4-1. Uncertainty Analysis 1

NUTHOS10- Uncertainty and Sensitivity Analysis of QUENCH Experiments Using ASTEC and RELAP/SCDAPSIM
1206 Codes
Eugenijus Uspuras, Virginijus Vileiniskis, Tadas Kaliatka, Algirdas Kaliatka, Antanas Sutas (Lithuanian
Energy Institute, Lithuania)
NUTHOS10- Uncertainty and Sensitivity Analysis on the Iodine Model in the Containment Code COCOSYS
1013 Gunter Weber (Gesellschaft fiir Anlagen- und Reaktorsicherheit (GRS) mbH, Germany), Friedhelm Funke
(AREVA GmbH, Germany), Bernhard Krzykacz-Hausmann, Walter Klein-Hessling (Gesellschaft fiir
Anlagen- und Reaktorsicherheit (GRS) mbH, Germany)
NUTHOS10- Treatment of Epistemic and Aleatory Uncertainties in DET Simulations: Computational Framework
1173 with ADS-TRACE
Saidur Rahman, Durga Rao Karanki, Vinh Dang, Omar Zerkak (Paul Scherrer Institut , Switzerland)
NUTHOS10- Uncertainties in Predictions by System Thermal-Hydraulic Codes: the CASUALIDAD Method
1002 Alessandro Petruzzi (GRNSPG - NINE, Italy), Francesco D'Auria (GRNSPG - University of Pisa, Italy)
NUTHOS10- An Assessmt of Conservatism Embeded in Licensing Calculations of Loss of Coolant Accident via
1241 RELAP5-3D/K Simulation of Experiment L2-3 of Loss of Fluid Test

Wei Ting Chen, Min Lee, Feijan Tsai (National Tsing Hua University, Taiwan)

| Dec. 16 (Tue.)
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Room Al

Dec. 16 (Tue.), 09:00 - 10:30, Room Al PL-3. Panel Discussion; Perspective of Nuclear Thermal Hydraulic and Safety
Research in the Post Fukushima Daiichi Accident Era
Chair: Akira Yamaguchi (Osaka University, Japan)

NUTHOS10-
PLO3

Keynote; Prof. Hisashi Ninokata (POLIMI, Italy)
Panelists; Prof. Emilio Baglietto (MIT, USA), Dr. Chul-Hwa Song (KAERI, Korea), Prof. Marco Enrico
Ricotti (POLIMLI, Italy), Prof. Chin Pan (NTHU, Taiwan), Prof. Bao-Wen Yang (XJTU, China)

Dec. 16 (Tue.), 11:00 - 12:00, Room Al KL-1. Keynote lecture 1
Chair: Koji Okamoto (University of Tokyo, Japan)

NUTHOS10-
KLO1

Fukushima Daiichi Nuclear Accident; based on the Final Report of the AESJ Investigation Committee

Naoto Sekimura (The University of Tokyo, Japan)

Dec. 16 (Tue.), 13:00 - 15:00, Room Al A-1-5. Thermal Hydraulics and Safety of Water-Cooled Reactors 5
Chairs: Michitsugu

Mori (Hokkaido Univ., Japan), Jinbiao Xiong (Shanghai Jiao Tong University, China)

NUTHOS10- Analysis of the loss of cooling accident for the spent fuel pool of nuclear power plant using MELCOR

1098 Zhongwei Zhang, Kuoshing Liang (Shanghai Jiao Tong University, China)

NUTHOS10- RELAPS5 Code Study of ROSA/LSTF Validation Tests for PWR Safety System Using SG Secondary-side

1108 Depressurization
Takeshi Takeda (Japan Atomic Energy Agency, Japan), Akira Ohnuki (Mitsubishi Heavy Industries, LTD,
Japan), Hiroaki Nishi (The Kansai Electric Power Co., Inc., Japan)

NUTHOS10- The effect of nodalization on the Wet Well’s performance during an SBO accident

1126 Luis Enrique HErranz, Joan Fontanet, Elena Fernandez, Claudia Lopez (Centro de Investigaciones
Energéticas, Medioambientales y Tecnologicas, Spain)

NUTHOS10- Analysis of Flow Characteristics of the ECBD SLAB Model

1149 Tae-soon Kwon, Kihwan Kim (Korea Atomic Energy Research Institute, Korea), Dong-jin Euh (KAERI,
Korea)

NUTHOS10- Monitoring of heavy water flow in a "cannelloni"” spallation target through fluctuation analysis of

1166 measured temperatures

Sergejs Dementjevs (Paul Scherrer Institute, Switzerland), Normunds Jekabsons, Arturs Orbidans
(Engineering Research Institute "Ventspils International Radio Astronomy Centre" of Ventspils University
College, Latvia), Michael Wohlmuther (Paul Scherrer Institute, Switzerland)

Dec. 16 (Tue.), 15:30-17:50, Room Al A-1-6. Thermal Hydraulics and Safety of Water-Cooled Reactors 6
Chairs: Hiroaki Suzuki (The Institute of Applied Energy, Japan), John Kickhofel (ETH Ziirich, Switzerland)

NUTHOS10- Accident Analysis for the TEPCO Fukushima Daiichi Unit 2 by the SAMPSON Code with Improved

1086 Models
Hiroaki Suzuki, Atsuo Takahashi, Marco Pellegrini, Hideo Mizouchi, Masanori Naitoh (The Institute of
Applied Energy, Japan)

NUTHOS10- Numerical Simulation of MCCI experiments by MPS Method - Validation against SURC-2 and SURC-4

1120 experiments
Xin Li, Yoshiaki Oka (Waseda University, Japan)

NUTHOS10- Effect of the Flow Blockage of the LSSBP on the APR+ Reactor Core Flow Distributions

1134 Kihwan Kim, Hae-seob Choi, Dong-jin Euh, Tae-soon Kwon (Korea Atomic Energy Research Institute,
Korea)

NUTHOS10- Analysis of RCS injection strategy with RNS on Severe Accident Mitigation

1135 Wei Zhu, Yabing Li, Lili Tong, Xuewu Cao (Shanghai Jiao Tong University, China)

NUTHOS10- Study of Condenser Pressure Response in Loss of Turbine/Generator and Offsite Power Event for

1143 Lungmen Nuclear Power Station
Un Chi Juan, C Y Yang, W S Huang (Nuclear Information Center, Taiwan), L C Wang, S C Chiang, C C Liu
(Taiwan Power Company, Taiwan)

NUTHOS10- The Influence of Density Stratification and T-junction Geometry on Turbulent Penetration

1246 John Kickhofel (ETH Ziirich, Switzerland), Cosimo Trinca (University of Palermo, Italy), Horst-michael
Prasser (ETH Ziirich, Switzerland)

Room A2

Dec. 16 (Tue.), 11:00 - 12:00, Room A2 KL-2. Keynote lecture 2
Chair: Takashi Takata (Osaka University, Japan)

NUTHOS10-
KLO02

GIF’s Activities and Safety Approaches for Generation IV Reactors
Yutaka Sagayama (Japan Atomic Energy Agency, Japan)
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Dec. 16 (Tue.), 13:00 - 15:00, Room A2 A-2-1. Thermal Hydraulics and Safety of SFR Plant Systems

Chairs: Yasushi Okano (Japan Atomic Energy Agency, Japan), Katrien Van Tichelen (Belgian Nuclear Research Centre,
Belgium)
NUTHOS10- Evaluation of Gas Entrainment Flow Rate using Numerical Simulation with Interface-Tracking Method
1097 Keilto(Janan-Atomic-Enerov- Acencv_Japan) V“sne ng Zymi (Shl‘ﬂsh]l H]‘!‘e-l:sl.t-!‘ |ﬂ§ﬂ¥]) Shuji ('hﬂe
' e (=R =) T3 i Vil 3 ]
(Japan Atomic Energy Agency, Japan), Takumi Kawamura (NESLInc, Japan)
NUTHOS10- Numerical and Experimental Study on the Formation of Sodium Frozen Seal
1297 Vadakanchery Vinod (Indira Gandhi Centre for Atomic Research, India), Bekkenti Nagaraju, R
Punniamoorthy, V Suresh Kumar, S Chandramouli, G Padmakumar, K.k Rajan (Indira Gandhi Centre for
Atomic Research India, India)
NUTHOS10- Analysis of Self-wastage Phenomena of Micro Leak Caused by Sodium-water reaction in Sodium-cooled
1252 Fast Breeder Reactor through Simulant Experiment
Sunghyon Jang, Takashi Takata, Akira Yamaguchi (Osaka University, Japan)
NUTHOS10- Investigation of Multi-dimensional Effect in Sodium Leak and Fire Behavior
1315 Shuji Ohno (Japan Atomic Energy Agency, Japan)
NUTHOS10- Experimental Study and Kinetic Analysis on Sodium-Concrete Reaction in Sodium-Cooled Fast Reactor
1067 Shin Kikuchi, Hiroshi Seino, Shuji Ohno (Japan Atomic Energy Agency, Japan)

Dec. 16 (Tue.), 15:30-17:50, Room A2 A-2-2, Safty Assessment of Severe Accidents in SFRs

Chairs: Vladimir Kriventsev (Karlsruhe Institute of Technology, Germany), Koji Morita (Kyushu University, Japan)

NUTHOS10- Identification of the Accident Sequences for the Evaluation of the Effectiveness of Severe Accident

1226 Measures on Prototype Sodium-Cooled Fast Reactor
Yuichi Onoda, Kenichi Kurisaka, Takaaki Sakai (Japan Atomic Energy Agency, Japan)

NUTHOS10- Development of the evaluation methodology for the material relocation behavior in the core disruptive

1220 accident of sodium-cooled fast reactors
Yoshiharu Tobita, Kenji Kamiyama, Hirotaka Tagami, Ken-ichi Matsuba, Tohru Suzuki, Mikio Isozaki,
Hidemasa Yamano (Japan Atomic Energy Agency, Japan), Koji Morita (Kyu-syu university, Japan),
Liancheng Guo (Kyusyu University, Japan)

NUTHOS10- State of the art of CATHARE model for transient safety analysis of ASTRID SFR

1069 Romain Lavastre (CEA, France)

NUTHOS10- Phenomenological Investigation of Sodium Boiling in a SFR Core during a poestulated ULOF Transient

1084 with CATHARE 2 System Code: a Stabilized Boiling Case
Nicolas Alpy, Marine Anderhuber, Philippe Marsault (French Commission for Atomic Energy and
Alternative Energy, France), Antoine Gerschenfeld (French Commission for Atomic Energy, France),
Dominique Kadri, Pierre Sciora, Romain Lavastre, Pascal Bazin, Jorge Perez-Manes (French Commission for
Atomic Energy and Alternative Energy, France)

NUTHOS10- PRELIMINARY RESULT OF VALIDATION STUDY IN SAS-SFR (SAS4A) CODE IN SIMULATED

1187 TOP AND UNDERCOOLED OVERPOWER CONDITIONS
Kenichi Kawada (Japan Atomic Energy Agency, Japan), Katsuhiko Takahashi (NESI Inc., Japan), Yoshiharu
Tobita (Japan Atomic Energy Agency, Japan)

NUTHOS10- Local flow blockage analysis with checkerboard configuration in a wire wrapped fuel subassembly

1294 using the ASFRE code
Masahiro Nishimura (Japan Atomic Energy Agency, Japan), Yoshitaka Fukano (Japan Atomic Enerfy
Agency, Japan)

Room B1

Dec. 16 (Tue.), 11:00 - 12:00, Room Bl KL-3. Keynote lecture 3
Chair: H. Kikura (Tokyo Inst of Tech , Japan)

NUTHOS10-
KL03

The facts obtained from the activities towards the decommissioning of Fukushima Dai-ichi NPS
Takafumi Anegawa (Tokyo Electric Power Company, Japan)

Dec. 16 (Tue.), 13:00 - 15:00, Room B1 D-1-3. Severe Accident Mitigation Measures 2
Chairs: Min Lee (NHTU, Taiwan), Nobuyoshi Tsuzuki (Tokyo Institute of Technology, Japan)

NUTHOS10- An Experimental Study on In-vessel Retention Strategy by External Reactor Vessel Cooling with Liquid
1171 Metal

Seong Dae Park, In Cheol Bang (Ulsan National Institute of Science and Technology, Korea)
NUTHOS10- Experimental Investigation of the Focusing Effect of the Metallic Layer Heat Transfer in a Severe
1229 Accident Condition

Je-young Moon , Bum-jin Chung (Kyung Hee University, Korea)
NUTHOS10- Core melt stabilization in nuclear power plants — Implementations in new builds and retrofitting in
1047 existing plants
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Manfred Fischer, Werner Schmidt, Matthias Braun, Harald Dimmelmeier (AREVA, Germany)

NUTHOS10-
1333

PLINIUS-2 : A versatile platform for severe accident mitigation device and simulation model
assessments

Christophe Journeau (CEA, France), Laurence Buffe, Nathalie Cassiaut-Louis, Jean-frangois Haquet, Pascal
Piluso, Eric Pluyette, Christophe Suteau, Guy Willermoz, Frederic Serre (Commissariat a 'Energie Atomique
et aux Energies Alternatives, France)

Dec. 16 (Tue.), 15:30-17:50, Room B1 A-1-7. Thermal Hydraulics and Safety of Water-Cooled Reactors 7
Chairs: Shoji Mori (yokohama national university, Japan), Suleiman Al Issa (Technichal university Munich, Germany)

NUTHOS10- The Effect of Heater Orientation on the Critical Heat Flux in a Saturated Pool Boiling with Honeycomb
1140 Porous Plate on Nanoparticle Deposited Surface
Mt Aznam Suazlan, Shoji Mori, Kunito Okuyama (Yokohama National University, Japan)
NUTHOS10- Multi-Dimensional Modeling and Simulation of Upper Plenum in URG Analysis of Lungmen Nuclear
1146 Power Plant using RELAP5-3D
Yi-huei Huang, Keng-yen Chiang (Atomic Energy Council, Taiwan), Lih-yih Liao (Institute of Nuclear
Energy Research, Taiwan)
NUTHOS10- Experimental investigation and CFD validation of countercurrent flow limitation (CCFL) in a large-
1211 diameter hot-leg PWR geometry
Suleiman Al Issa, Rafael Macian (Technical university Munich, Germany)
NUTHOS10- Experimental study of dryout characteristics at low mass flux in helically-coiled tubes
1239 Kyung Won Hwang (Pohang University of Science and Technology, Korea), Dong Eok Kim (Kyungpook
National University, Korea), Jin Man Kim (Pohang University of Science and Technology, Korea), Moo
Hwan Kim (Korea Institute of Nuclear Safety , Korea), Hyun Sun Park (Pohang University of Science and
Technology, Korea), Kiyofumi Moriyama (POSTECH, Japan)
NUTHOS10- Development of a Numerical Code for Comparison of Different Theories of Subcooled Flow Boiling
1248 CHF in Vertical Round Tubes
Nishant Ashok Mistry (Veermata Jijabai Technological Institute, India), Dinesh Chandraker, Arnab
Dasgupta (Bhabha Atomic Research Center, India), Amod Velingkar, Bhavesh Jain, Swati Kulkamni, Mandar
Tendolkar (Veermata Jijabai Technological Institute, India)
NUTHOS10- A Prediction Method of the Effect of Radial Heat Flux Distribution on Critical Heat Flux in CANDU Fuel
1320 Bundles
Lan Qin Yuan, Jun Yang, Noel Harrison (Canadian Nuclear Laboratories, Canada)
Room B2

Dec. 16 (Tue.), 13:00 - 15:00, Room B2 B-1-3, Advances in Experimental Thermal-Hydraulics 3
Chairs: Xu Cheng (SJTU, China), Masahiro Furuya (Central Research Institute of Electric Power Industry, Japan)

NUTHOS10- Comparison of Counterpart Test Results with the VISTA-ITL and FESTA on SBLOCA Scenarios for an

1139 Integral Type Reactor SMART
Hyun-sik Park (Korea Atomic Energy Research Institute, Korea), Sung-uk Ryu, Hyobong Ryu, Yung-joo Ko,
Hwang Bae, Sung-jae Yi (KAERI, Korea)

NUTHOS10- Flow measurement in a Joule-heating cavity with sloping bottom by using Ultrasonic Velocity Profiler

1159 Jiaju Zhou (Tokyo Institute of Technolopgy, Japan), Hiromasa Tanaka, Nobuyoshi Tsuzuki, Hiroshige
Kikura (Tokyo Institute of Technology, Japan), Hideki Hideki (Muroran Institute of Technology, Japan)

NUTHOS10- Infrared Film Thickness Measurement: Comparison with Cold Neutron Imaging

1210 Julien Dupont, Guillaume Mignot, Robert Zboray (Paul Scherrer Institute, Switzerland), Horst-michael
Prasser (Swiss Federal Institute of Technology Ziirich, Switzerland)

NUTHOS10- Researches of Local Mass-transfer characteristics of Coolant in VVER-1000 FA with Mixing Grids

1330 Maksim Aleksandrovich Legchanov, Sergei Mikhailovich Dmitriev, Sergei Sergeevich Borodin, Alexander
Evgenievich Khrobostov, Dmitriy Nikolaevich Solntsev, Andrei Vladislavovich Varentsov (Nizhny
Novgorod State Technical University n.a. R.E. Alekseev, Russian Federation)

Dec. 16 (Tue.), 15:30 -17:50, Room B2 OG-1. Reactor Dynamics, Instability and Fuel Cladding Coatings & Deposits
Chairs: Masahiro Furuya (Central Research Institute of Electric Power Industry, Japan), Michael Philip Short
(Massachusetts Institute of Technology, United States)

NUTHOS10- Towards a stability monitor in Laguna Verde Nuclear Power Plant based on the empirical mode
1021 decomposition
Alfonso Prieto-Guerrero, Gilberto Espinosa-Paredes (Universidad Auténoma Metropolitana Unidad
Iztapalapa, Mexico)
NUTHOS10- A Comparative study of Two-Phase Flow Instability analysis of Uniformly Heated Channel having
1105 different Inclinations
Ashish Mani Mishra (Indian Institute of Technology Bombay, Mumbai , India), Subhanker Paul (Indian
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Institute of Technology-Bombay , India), Vikas Pandey, Suneet Singh (Indian Institute of Technology
Bombay, Mumbai, India)

NUTHOS10- Non Linear Dynamics of Boiling Water Reactor Dynamical System

1115 Vikas Pandey, Subhanker Paul, Ashish Mani Mishra, Suneet Singh (Indian Institute of Technology,
Bombay, India)

NUTHOS10- Mechanical Property of Surface Modification Layer and Oxide Layer of Zircaloy 2

1298 Masahiro Furuya, Shoichi Kitajima, Takeshi Sonoda, Takashi Sawabe, Takanari Ogata (Central Research
Institute of Electric Power Industry, Japan)

NUTHOS10- The Development of CRUD-Resistant Materials

1364 Abdulla Abdulaziz Alhajri, Leigh Lin, Rasheed Auguste, Pavlina Karafilis, Gabrielle Ledoux
(Massachusetts Institute of Technology, United States), Vikash Mishra (University of Arkansas, United
States), Ekaterina Paramonova, Michael Philip Short (Massachusetts Institute of Technology, United States)

NUTHOS10- Three Dimensional Multiphysics Modeling And Validation Of CRUD-Induced Localized Corrosion

1365 (CILC) In PWRs
Andrew Dykhuis, Michael Philip Short (Massachusetts Institute of Technology, United States)

Room B3+B4

Dec. 16 (Tue.), 11:00 - 12:00, Room B3+B4 KL-4. Keynote lecture 4
Chair: Xiaodong Sun (Ohio State University, USA, United States)

NUTHOS10-
KL04

Progress and Challenges in Predictive Simulation of Thermal Hydraulic Phenomena
Emilio Baglietto (MIT, United States)

Dec. 16 (Tue.), 13:00 - 15:00, Room B3+B4 A-5-1. Gas and Super-Critical Fluid Heat Transfer and Diffusion
Chairs: Allen Ho (Energy Technology International, United States), Kenji Kamiyama (Japan Atomic Energy Agency ,

Japan)

NUTHOS10- OSU Tritium Control and Mitigation Strategy for FHRs

1199 In Hun Kim, Xiao Wu, Xiaodong Sun, Richard Christensen (Ohio State University, United States), Piyush
Sabharwall (Idaho National Laboratory, United States)

NUTHOS10- Computer simulation of tritium removal facility design

1204 Xiao Wu, Inhun Kim, David Arcilesi, Xiaodong Sun, Richard Christensen (the Ohio State University, United
States), Piyush Sabharwall (Idaho National Laboratory, United States)

NUTHOS10- Design and Thermal-hydraulic Transient Analysis of Helium-cooled Solid Target for ADS

1007 Tianji Peng, Zhiwei Zhou (Tsinghua University, China), Long Gu (Chinese Academy of Sciences, China)

Dec. 16 (Tue.), 15:30-17:50, Room B3+B4 A-5-2. Heat Transfer and Safety in PWR and ADS
Chairs: Lien H Peter (United States Nuclear Regulatory Commission, United States), Byongjo Yun (Pusan National

University, Korea)

NUTHOS10- On the prediction of single-phase forced convection heat transfer in narrow rectangular channels

1116 Alberto Ghione (Chalmers University of Technology (Gothenburg, Sweden) and CEA Grenoble (France),
Sweden), Brigitte Noel (CEA Grenoble , France), Christophe Demaziére, Paolo Vinai (Chalmers University
of Technology, Sweden)

NUTHOS10- Experimental Study on a Heat Pipe towards In-Core Decay Heat Removal Control Rod

1231 Kyung Mo Kim, In Cheol Bang (Ulsan National Institute of Science and Technology, Korea), Jac Young Lee
(Handong Global University, Korea), Dong Wook Jerng (Chung Ang University, Korea)

NUTHOS10- Experimental study for Convective Heat Transfer of Staged Tube Bundles

1009 Young-jong Chung (kaeri, Korea)

NUTHOS10- Study of a Loss of Feedwater Transient for an Integral Pressurized Water Reactor with a Helical Coil

1061 Steam Generator
Lien H Peter (United States Nuclear Regulatory Commission, United States)

NUTHOS10- Measurement and Analysis of Heat Transfer Characteristics between LBE with Other Coolants in

1121 KYLIN-IT Loop
Yang Li (Institute of Nuclear Energy Safety Technology, China)

NUTHOS10- Comparison of the Transient Behavior of Lead-based Advanced Critical and Sub-critical Reactors

1119 Gang Wang, Zhixing Gu, Zhen Wang, Ming Jin, Yunqing Bai (Institute of Nuclear Energy Safety
Technology, Chinese Academy of Sciences, China)

| Room B6-+B7

Dec. 16 (Tue.), 11:00 - 12:00, Room B6+B7 KL-5. Keynote lecture 5
Chair: Tomio Okawa (The University of Electro-Communications, Japan)

| NUTHOS10-

Recent efforts and R&D activities for enhancing nuclear safety in Korea
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| KLOS

| Chul-hwa Song, Won-pil Back (Korea Atomic Energy Research Institute, Korea)

Dec. 16 (Tue.), 13:00 - 15:00, Room B6+B7 D-4-2. Uncertainty Analysis 2
Chairs: James C. Lin (ABSG Consulting Inc., United States), Takahiro Kuramoto (Nuclear Engineering, Ltd., Japan)

NUTHOS10- Sensitivity Analysis of the Oskarshamn-2 Stability Event Using the URANIE Software
1319 Javier Jimenez Escalante, Nico Trost, Victor Hugo Sanchez Espinosa (Karlsruhe Institute of Technology,
Germany)
NUTHOS10- Calibration of Thermal Hydraulic Models for Best Estimate Safety Analysis Using Flooding
1249 Experimental Data
Jaeseok Heo, Seung-wook Lee, Kyung Doo Kim (Korea Atomic Energy Research Institute, Korea)
NUTHOS10- The best-estimate calculation with uncertainty evaluation for PSBT benchmark using TRACE code
1089 Cong Khanh Le, Teawan Kim (KEPCO International Nuclear Graduate School, Korea)
NUTHOS10- Sensitivity Study of Steam Explosion Characteristics to Uncertain Input Parameters Using TEXAS-V
1293 Code
Dmitry Grishchenko, Pavel Kudinov, Simone Basso, Sevostian Bechta (KTH Royal Institute of Technology,
Sweden)
NUTHOS10- Formation of Decontamination Cost Calculation Model for Severe Accident Consequence Assessment
1300 Kampanart Silva (Thailand Institute of Nuclear Technology, Thailand), Koji Okamoto (The University of
Tokyo, Japan), Yuki Ishiwatari (The University of Tokyo/Hitachi GE Nuclear Energy, Ltd., Japan), Jirapomn
Promping (Thailand Institute of Nuclear Technology, Thailand)

Dec. 16 (Tue.), 15:30-17:50, Room B6+B7 D-3-2. PRA for External Events other than Earthquakes and Tsunami

Chairs: John C Lai (United States Nuclear Regulatory Commission, United States), Kampanart Silva (Thailand Institute of
Nuclear Technology, Thailand)

NUTHOS10- Development of Margin Assessment Methodology of Decay Heat Removal Function Against External

1014 Hazards (1) Project Overview and Snow PRA Methodology
Hidemasa Yamano, Hiroyuki Nishino, Kenichi Kurisaka, Yasushi Okano, Takaaki Sakai (Japan Atomic
Energy Agency, Japan), Takahiro Yamamoto, Yoshihiro Ishizuka, Nobuo Geshi, Ryuta Furukawa, Futoshi
Nanayama (National Institute of Advanced Industrial Science and Technology, Japan), Takashi Takata,
Emiko Azuma (Osaka University, Japan)

NUTHOS10- Development of Margin Assessment Methodology of Decay Heat Removal Function Against External

1068 Hazards (2) Tornado PRA Methodology
Hiroyuki Nishino, Kenichi Kurisaka, Hidemasa Yamano (Japan Atomic Energy Agency, Japan)

NUTHOS10- Development of Margin Assessment Methodology of Decay Heat Removal Function against External

1018 Hazards (3) Forest Fire Hazard Assessment Methodology
Yasushi Okano, Hidemasa Yamano (Japan Atomic Energy Agency, Japan)

NUTHOS10- Development of Margin Assessment Methodology of Decay Heat Removal Function against External

1291 Hazards (4) Event Sequence Assessment Based on Continuous Markov Chain Monte Carlo Method with
Plant Dynamics Analysis
Takashi Takata, Emiko Azuma (Osaka University, Japan)

NUTHOS10- River Flooding due to Intense Precipitation

1057 James C. Lin (ABSG Consulting Inc., United States)

NUTHOS10- A Study of Risk Evaluation Methodology Selection for the External Hazards

1311 Takahiro Kuramoto (Nuclear Engineering, Ltd., Japan), Akira Yamaguchi (Osaka University, Japan),
Yoshiyuki Narumiya (The Kansai Electric Power Company, Japan), Yutaka Mamizuka (Nuclear
Engineering, Ltd., Japan)

Dec. 17 (Wed.)
Room Al

Dec. 17 (Wed.), 09:00 - 10:00, Room Al KL-6. Keynote lecture 6
Chair: Takahiro Kuramoto (Nuclear Engineering, Ltd., Japan)

NUTHOS10-
KL06

Recent Trends in Nuclear Reactor Safety Assessment and Available Tools
Tunc Aldemir (The Ohio State University, United States)

Dec. 17 (Wed.), 10:3

0-12:00,Room Al A-1-8. Thermal Hydraulics and Safety of Water-Cooled Reactors 8

Chairs: Kazuaki Kite (Hitachi Ltd., Japan), Xiaojing Liu (Shanghai Jiao Tong University, China)

NUTHOS10- Effect of flow obstacle on droplet sizes in vertical annular air-water flow in a small diameter pipe.

1153 Yasuteru Sibamoto (Japan Atomc Energy Agency, Japan), Hoamin Sun (Japan Atomic Energy Agency,
Japan), Taisuke Yonomoto (Japan Atomc Energy Agency, Japan)

NUTHOS10- Development of sub-channel/system coupled code and its application to a supercritical water-cooled test
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1158

loop
Xiaojing Liu, Ting Yang, Xu Cheng (Shanghai Jiao Tong University, China)

NUTHOS10- Post-test Analysis of OECD/NEA ROSA-2 Test 4 using TRACE

1182 Ivor Clifford, Omar Zerkak, Andreas Pautz (Paul Scherrer Institut, Switzerland)

NUTHOS10- An experimental study of the nitrogen gas effect during the reflood phase ofa LBLOCA

1253 Yusun Park, Hyun-sik Park , Kyoung-ho Kang, Nam-hyun Choi, Kyoung-ho Min, Ki-yong Choi (Korea

Atomic Energy Research Institute, Korea)

Dec. 17 (Wed.), 13:00 - 15:00, Room Al A-1-9. Thermal Hydraulics and Safety of Water-Cooled Reactors 9
Chairs: Masaya Ohtsuka (Hitachi Ltd., Japan), Chin Pan (National Tsing Hua University, Taiwan)

NUTHOS10- THE QUENCHING OF STEEL ROD WITH VARIOUS POWER INPUT IN DI WATER
1174 Yuan-hong Ho, Jian-chiuan Wang, Pan Chin, Ming-xi Ho ( National Tsing Hua University, Taiwan)
NUTHOS10- Numerical study by large-eddy simulation on effects and mechanism of air-cooling enhancing
1177 technologies
Akinori Tamura, Toshinori Kawamura, Naoyuki Ishida, Kazuaki Kitou (Hitachi, Ltd., Japan)
NUTHOS10- Transverse Diffusion in Annular Liquid Film in BWR Subchannel with Spacers
1262 Abhishek Saxena (Eidgendssische Technische Hochschule Ziirich, Switzerland), Juan Pablo Calvo Sanchez
(ETH Ziirich, Switzerland), Horst-michael Prasser (Eidgenéssische Technische Hochschule Ziirich,
Switzerland)
NUTHOS10- Experimental study for the effects of ballooned rod bundle on the convective heat transfer by single-
1271 phase steam flow
Jongrok Kim, Jong-kuk Park, Young-jung Youn, Hae Seob Choi, Sang-ki Moon (Korea Atomic Energy
Research Institute, Korea)
NUTHOS10- Numerical Analysis of Transient Thermal-hydraulic Behavior of Supercritical Water Flow Subjected to
1362 Sharp Pressure Variations

Goutam Dutta (Indian Institute of Information Technology Design & Manufacturing Jabalpur, India), Jin
Jiang, Rohit Maitri, Chao Zhang (Western University, Canada)

Dec. 17 (Wed.), 15:30 - 17:50, Room Al A-1-10. Thermal Hydraulics and Safety of Water-Cooled Reactors 10
Chairs: Masanori Naitoh (The Institute of Applied Energy, Japan), Hyoung Kyu Cho (Seoul National University, Korea)

NUTHOS10- Boiling heat transfer correlation outside horizontal tube in a condenser

1191 Hideaki Hosoi, Naoyuki Ishida, Naohisa Watahiki, Kiyoshi Fujimoto, Kazuaki Kito (Hitachi, Ltd., Japan)

NUTHOS10- Accident Analysis of Fukushima Daiichi NPP Unit-1 with SAMPSON Code

1265 Masanori Naitoh, Hideo Mizouchi, Hiroaki Suzuki, Hidetoshi Okada, Marco Pellegrini (The Institute of
Applied Energy, Japan)

NUTHOS10- Molten Core Relocation Analysis of Fukushima Daiichi Unit 3 by the SAMPSON Code

1275 Marco Pellegrini, Hideo Mizouchi, Hiroaki Suzuki, Masanori Naitoh (The Institute of Applied Energy,
Japan), Alessandro Costa (Politecnico di Milano, Italy)

NUTHOS10- Simulation of Large Scale Erosion of a Stratified Helium Layer by a Vertical Air Jet using the GOTHIC

1290 Code
Ante Hultgren, Ignacio Gallego-Marcos, Walter Villanueva, Pavel Kudinov (Royal Institute of Technology,
Sweden)

NUTHOS10- A condensation heat transfer model for nearly horizontal heat exchanger tubes of the passive auxiliary

1343 feedwater System in APR+
Taehwan Ahn, Jae-jun Jeong, Byong-jo Yun (Pusan National University, Korea), Kyong-ho Kang, Yu-sun
Park (Korea Atomic Energy Research Institute, Korea), Jong Cheon (KHNP, Korea)

NUTHOS10- Analysis of the ATLAS Main Steam Line Break Experiment Using the MARS Code

1350 Tae Wook Ha, Jae Jun Jeong, Byong Jo Yun (Pusan National Univ., Korea)

Room A2

Dec. 17 (Wed.), 09:00 - 10:00, Room A2 KL-7. Keynote lecture 7
Chair: Michio Murase (Institute of Nuclear Safety System, Inc., Japan)

NUTHOS10-
KLO07

Qualification of multiphase CFD for nuclear reactor safety - status and perspective
Dirk Lucas (Helmholtz-Zentrum Dresden — Rossendorf, Insitute of Fluid Dynamics, Germany)

Dec. 17 (Wed.), 10:30 - 12:00, Room A2 B-5-1. CFD for Reactor Application
Chairs: Jan-patrice Simoneau (Electricité de France, France), Abhishek Saxena (Eidgendssische Technische Hochschule
Ziirich, Switzerland)

NUTHOS10- Advanced CFD simulation for the assessment of nuclear safety issues at EDF: some examples
1017 Christophe Vare (Electricité de France, China)
NUTHOS10- A synthesis of some challenges to be met by CFD for PWR safety and design
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1027 Jan-patrice Simoneau (Electricité de France, France)

NUTHOS10- Assessment of CFD URANS models for buoyancy driven mixing flows based on ROCOM experiments
1179 Riccardo Puragliesi, Omar Zerkak, Andreas Pautz (Paul Scherrer Institute, Switzerland)

NUTHOS10- Implementation into a CFD code of Neutron Kinetics and Fuel Pin Models for Nuclear Reactor

1203 Transient Analyses

Zhao Chen (University of Science and Technology of China, Karlsruhe Institute of Technology, China),
Xue-nong Chen, Andrei Rineiski (Karlsruhe Institute of Technology, Germany), Pengcheng Zhao, Hongli
Chen (University of Science and Technology of China, China)

Dec. 17 (Wed.), 13:00 - 15:00, Room A2 A-2-3. Thermal Hydraulics in Liquid Metal Systems 1
Chairs: Nicolas Alpy (French Commission for Atomic Energy and Alternative Energy, France), Shuji Ohno (Japan Atomic

Energy Agency, Japan)

NUTHOS10- Investigation on Thermal Striping Phenomena in Five Jets Modelled Water Test (FIWAT) simulating

1163 Sodium-cooled Fast Reactor
Kosuke Aizawa, Jun Kobayashi (Japan Atomic Energy Agency, Japan), Takamitsu Onojima (Japan Atomic
Enery Agency, Japan), Masaaki Tanaka, Shuji Ohno, Hideki Kamide (Japan Atomic Energy Agency, Japan)

NUTHOS10- COMPLOT AND E-SCAPE: FACILITIES FOR LIQUID-METAL, POOL-TYPE REACTOR

1183 THERMAL HYDRAULIC INVESTIGATIONS AND THEIR ASSOCIATED R&D PROGRAM IN THE
FRAME OF THE MYRRHA PROJECT
Katrien Van Tichelen, Matteo Greco, Graham Kennedy, Fabio Mirelli (Belgian Nuclear Research Centre,
Belgium)

NUTHOS10- Heat transfer experiments in rod bundles cooled by lead-bismuth eutectic (LBE)

1031 Julio Pacio, Markus Daubner, Frank Fellmoser, Karsten Litfin, Luca Marocco, Thomas Wetzel (Karlsruhe
Institute of Technology, Germany)

NUTHOS10- CFD Activities in Support of Thermal-hydraulic Modeling of SFR Fuel Bundles

1303 Emilio Baglietto (Massachusetts Institute of Technology, United States), Joseph William Fricano
(FrepoliSolutions, United States), Eugeny Sosnovsky (Massachusetts Institute of Technology, United States)

NUTHOS10- Validation of SOCRAT-BN Code on Rod Bundle Experiments

1355 Uliya U Vinogradova, Nikolay Ryzhov , Vladimir Semenov, Ruslan Chalyy (Nuclear Safety Institute,
Russian Federation)

Dec. 17 (Wed.), 15:30 - 17:50, Room A2 A-2-4.Severe Accident Phenomena in SFRs
Chairs: In Cheol Bang (Ulsan National Institute of Science and Technology, Korea), Satoshi Nishimura (Central Research
Institute of Electric Power Industry, Japan)

NUTHOS10- An experimental study on heat transfer from a mixture of solid-fuel and liquid-steel during core

1050 disruptive accidents in sodium-cooled fast reactors
Kenji Kamiyama, Kensuke Konishi, Ikken Sato, Jun-ichi Toyooka, Ken-ichi Matsuba, Tohru Suzuki,
Yoshiharu Tobita (Japan Atomic Energy Agency, Japan), Alexander V. Pakhnits, Vladimir A. Vityuk,
Alexander D. Vurim, Valery A. Gaidaichuk, Alexander A. Kolodeshnikov, Yuri S. Vassiliev (National
Nuclear Center of the Republic of Kazakhstan, Kazakhstan)

NUTHOS10- Validation and improvement of a numerical model for freezing and blockage formation of solid-liquid

1026 flow of molten fuel in the core disruptive accident of FBR
Mitsuhiro Aoyagi, Kenji Kamiyama, Yoshiharu Tobita, Tohru Suzuki (Japan Atomic Energy Agency, Japan)

NUTHOS10- Distance for fragmentation of a simulated molten-core material discharged into a sodium pool

1095 Ken-ichi Matsuba, Mikio Isozaki, Kenji Kamiyama, Tohru Suzuki, Yoshiharu Tobita (Japan Atomic Energy
Agency, Japan)

NUTHOS10- Characteristics of Pressure Buildup from Local Fuel-Coolant Interactions in a Simulated Molten Fuel

1040 Pool: II. Numerical Analyses using SIMMER-IIL
Songbai Cheng, Ken-ichi Matsuba, Mikio Isozaki, Kenji Kamiyama, Tohru Suzuki, Yoshiharu Tobita (Japan
Atomic Energy Agency, Japan)

NUTHOS10- Validation of New Empirical Model for Self-Leveling Behavior of Cylindrical Particle Beds Based on

1299 Experimental Database
Koji Morita, Tatsuya Matsumoto, Shohei Taketa, Shinpei Nishi (Kyushu University, Japan), Songbai Cheng,
Tohru Suzuki, Yoshiharu Tobita (Japan Atomic Energy Agency, Japan)

NUTHOS10- Numerical simulation for debris bed behavior in Sodium Cooled Fast Reactor

1141 Hirotaka Tagami, Yoshiharu Tobita (Japan Atomic Energy Agency, Japan)

| Room B1

Dec. 17 (Wed.), 09:00 - 10:00, Room B1 KL-8. Keynote lecture 8
Chair: Masahiro Furuya (Central Research Institute of Electric Power Industry, Japan)

| NUTHOS10-

V&YV for Engineering Simulation
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| KLO8

| Seiichi Koshizuka (The University of Tokyo, Japan)

Dec. 17 (Wed.), 10:30 - 12:00, Room B1 D-2. Severe Accident Management Guidelines
Chairs: Chris Allison (INNOVATIVE SYSTEMS SOFTWARE, United States), Jun Sugimoto (Kyoto University, Japan)

NUTHOS10- The Technical Requirements Concerning Severe Accident Management in Nuclear Power Plants

1363 Koji Okamoto (University of Tokyo, Japan), Tomoyuki Sugiyama (Japan Atomic Energy Agency, Japan),
Shinya Kamata (Japan Nuclear Safety Institute, Japan)

NUTHOS10- Severe accident management — Optimized guidelines and strategies

1046 Matthias Braun, Micha Loeffler, Hermann Plank, Dietmar Asse, Harald Dimmelmeier (AREVA, Germany)

NUTHOS10- Requirement Analysis of Computerized Procedures of AP1000 Severe Accident Management Guidelines

1080 Gang Chen, Haidan Wang, Yigiang Xiong, Yixue Chen, Yanhua Yang (State Nuclear Power Software
Development Center, China)

NUTHOS10- Analysis of Severe Accident in OPR1000 PWR Plant at Low Power and Shutdown States with MAAP 5

1304 Code
Hyeong Taek Kim (Korea Hydro & Nuclear Power Co., Korea), Haecheol Oh, Sangwon Lee (Korea Hydro &
Nuclear Power Co, Korea)

Dec. 17 (Wed.), 13:00 - 15:00, Room Bl E-1. Licensing Issues in Thermal-Hydraulic and Safety Lessons-Learned from
Fukushima Dai-ichi Accident 1
Chairs: Shinya Mizokami (Tokyo Electric Power Company, Japan), Christophe Journeau (CEA, France)

NUTHOS10-
1128

SUMMARY OF SEVERE ACCIDENT ASSESMENT FOR ATUCHA 2 NUCLEAR POWER PLANT
USING RELAP/SCDAPSIM Mod3.6

Analia Noemi Bonelli (Nucleoeléctrica Argentina S.A., Argentina), Larry J Siefken, Chris M Allison
(Innovative Systems Sofiware, United States), Oscar Alberto Mazzantini (Nucleoeléctrica Argentina S.A.,

Argentina)

NUTHOS10-
1185

The accident progression analysis in Fukushima Dai-ichi Unit 1 based on update of forensic
investigation

Takeshi Sakai (Hitachi-GE Nuclear Energy,Ltd., Japan), Tomohiro Kiguchi, Tadashi Fujii, Kohei Hisamochi
(Hitachi-GE Nuclear Energy,Ltd, Japan), Shinya Mizokami, Daichi Yamada, Daisuke Yamauchi (Tokyo
Electric Power Company, Inc., Japan)

NUTHOS10-
1156

The accident progression analysis in Fukushima Dai-ichi Unit 3 based on update of forensic
investigation

Daichi Yamada, Shinya Mizokami, Takeshi Honda (Tokyo Electric Power Company, Japan), Hiromasa
Yanagisawa (Toshiba Corporation Power Systems Company, Japan), Yasunori Yamanaka (Tokyo Electric
Power Company, Japan), Noriyuki Katagiri (Toshiba Corporation Power Systems Company, Japan)

NUTHOS10-
1075

TRACE/FRAPTRAN analysis of Kuosheng (BWR/6) nuclear power plant for the similar Fukushima
accident

Jong-rong Wang, Hao-tzu Lin (Institute of Nuclear Energy Research, Atomic Energy Council, R.O.C,,
Taiwan), Hsiung-chih Chen, Jung-hua Yang, Chunkuan Shih (Institute of Nuclear Engineering and Science,
National Tsing Hua University, Taiwan)

NUTHOS10-
1076

MELCOR/SNAP analysis of Chinshan (BWR/4) nuclear power plant spent fuel pool for the similar
Fukushima accident

Jong-rong Wang, Hao-tzu Lin, Te-chuan Wang (Institute of Nuclear Energy Research, Atomic Energy
Council, R.0.C., Taiwan), Hsiung-chih Chen, Jung-hua Yang , Chunkuan Shih (Institute of Nuclear
Engineering and Science, National Tsing Hua University, Taiwan)

Dec. 17 (Wed.), 15:30 - 17:50, Room B1 E-2. Licensing Issues in Thermal-Hydraulic and Safety Lessons-Learned from
Fukushima Dai-ichi Accident 2

Chairs: Malgorzata Sneve (Norwegian Radiation Protection Authority, Norway), Analia Noemi Bonelli (Nucleoeléctrica
Argentina S.A., Argentina)

NUTHOS10- Discussion of Accident Progression of Fukushima Daiichi Unit 1 based on Behavior of Fuel Range Water
1130 Level Indicator Readings
Kenichiro Nozaki, Shoichi Suehiro, Manabu Watanabe (TEPCO Systems Corporation, Japan), Shinya
Mizokami, Daisuke Yamauchi, Daichi Yamada, Takeshi Honda (Tokyo Electric Power Company, Japan)
NUTHOS10- Assessment of RELAP/SCDAPSIM/MOD3.5 against the BWR core degradation experiment CORA-17
1243 Hiroshi Madokoro (The University of Tokyo, Japan), Siegfried Hagen (Formerly Karlsruhe Institute of
Technology, Germany), Larry Siefken, Judith Hohorst, Chris Allison (Innovative Systems Software, United
States), Koji Okamoto (The University of Tokyo, Japan)
NUTHOS10- Study on the disappearing of thermal stratification at the suppression chamber
1340 Daisuke Yamauchi, Nejdet Erkan, Byeongnam Jo, Koji Okamoto (The University of Tokyo, Japan)
NUTHOS10- A Comparison of United States and Japanese Regulatory Requirements at the Time of Fukushima
1039 Accident and Updates of USNRC Post-Fukushima Activities
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John C Lai (United States Nuclear Regulatory Commission, United States)
NUTHOS10- Canadian Regulatory Requirements and Practices for Qualification of Computer Codes Used in Safety
1351 Analysis
Janusz E. Kowalski (Canadian Nuclear Safety Commission, Canada)
Room B2

Dec. 17 (Wed.), 10:30 - 12:00, Room B2 B-4-1. Verification and Validaiton of Numerical Codes 1
Chairs: Aaron Simon Epiney (Paul Scherrer Institute, Switzerland), S. Koshizuka (Univ. Tokyo, Japan)

NUTHOS10- Supporting Qualified Database for V&V and Uncertainty Evaluation of Best-Estimate System Codes
1004 Alessandro Petruzzi (GRNSPG - NINE, Italy), Francesco D'Auria (GRNSPG - University of Pisa, Italy)
NUTHOS10- Simulation of thermal hydraulics accidental transients: evaluation of MAAPS.02 versus CATHAREv2.5
1053 Jeremy Bittan (EDF, France)
NUTHOS10- Assessment of TRACE against single-tube post-dryout heat transfer experiments
1192 Yacine Aounallah (Paul Scherrer Institut, Switzerland)
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Chinese Academy of Sciences, China)
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NUTHOS10- Sensitivity Analysis of a Bottom Reflood Simulation using Morris Screening Method

1205 Damar Wicaksono (Ecole polytechnique fédérale de Lausanne, Switzerland), Omar Zerkak (Paul Scherrer
Institut, Switzerland), Andreas Pautz (Ecole polytechnique fédérale de Lausanne, Switzerland)

NUTHOS10- Exploring Variability in Reflood Simulation Results: Application of Functional Data Analysis

1208 Damar Wicaksono (Ecole polytechnique fédérale de Lausanne, Switzerland), Omar Zerkak (Paul Scherrer
Institut, Switzerland), Andreas Pautz (Ecole polytechnique fédérale de Lausanne, Switzerland)

NUTHOS10- EXPERIMENTAL STUDY ON HYDROGEN BEHAVIOR IN CONTAINMENT BUILDINGS FILLED

1024 WITH STEAM DURING SEVERE ACCIDENTS
Wen Sheng Hsu, Hungpei Chen (National Tsing Hua University, Taiwan), Hui-chen Lin, Yao-hui Hsich
(National Tsing Hua University, Taiwan, Taiwan)

NUTHOS10- Assessment of the integral code ASTEC with respect to the late in-vessel phase of core degradation

1194 Christophe D'Alessandro, Joerg Starflinger (Institut fiir Kernenergetik und Energiesysteme, University of
Stuttgart, Germany)

NUTHOS10- Development of the Three Dimensional Flow Model in the SPACE Code

1155 Myung Taek Oh, Chan Eok Park (KEPCO Engineering & Construction Company, INC., Korea)

Dec. 17 (Wed.), 15:30 - 17:50, Room B2 B-4-3. Verification and Validaiton of Numerical Codes 3
Chairs: Damar Wicaksono (Ecole polytechnique fédérale de Lausanne, Switzerland), Aaron Simon Epiney (Paul Scherrer

Institute, Switzerland)
NUTHOS10- 3D AGENT Methodology Validation for Prismatic High-Temperature Gas-Cooled Reactor
1070 Hermilo Hernandez, Sarah Obadina, Victor Bautista, Tatjana Jevremovic (The University of Utah, United
States)
NUTHOS10- Uncertainty- and Sensitivity Analysis of COBRA-TF for the Simulation of Selected OECD/NRC BFBT
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Aaron Simon Epiney, Omar Zerkak, Andreas Pautz (Paul Scherrer Institute, Switzerland)
NUTHOS10- Evaluation and Validation of Turbulent Models Used in Numerical Simulation of IRWST Experimental
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Yu Hao Zhang, Dao Gang Lu (North China Electric Power University, China), Zheng Du, Xiao Liang Fu
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NUTHOS10- DEVELOPMENT AND VALIDATION OF COUPLED PARCS/RELAPS MODEL FOR FORSMARK-2
1092 NPP AT UPRATED POWER
Alexander Agung, J6zsef Banati (Chalmers University of Technology, Sweden)
Room B3+B4

Dec. 17 (Wed.), 09:00 - 10:00, Room B3+B4 KL-9. Keynote lecture 9
Chair: Marco Pellegrini (The Institute of Applied Energy, Japan)
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SMR-iPWR concepts: thermal hydraulics R&Ds and other key aspects
Marco Enrico Ricotti (Politecnico di Milano, Italy)
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Anlagen- und Reaktorsicherheit mbH, Germany), Rafael Macian-Juan (Technische Universitaet Muenchen,
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Clotaire Geffray, Rafael Macian-Juan (Technische Universitaet Muenchen, Germany)
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1078 Mufei Wang, Lili Tong, Xuewu Cao (Shanghai Jiao Tong University, China)
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NUTHOS10- EXPERIMENTAL INVESTIGATION OF TURBULENT CONVECTIVE HEAT TRANSFER AND
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Rodrigo Gomez (Karlsruhe Institute of Technologie, Germany)

NUTHOS10- Force Convection Heat Transfer Correlation for Finned Plates in a Duct
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Thermal Hydraulic R&D of Chinese Advanced Reactors
Guanghui Su (Xi’an Jiaotong University, China)
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NUTHOS10- Transient Analysis for a System with a Tilted Disc Check Valve
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Study on PWR Safety System Using SG Secondary-side Depressurization
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1295 Wen-hsiung Wu (Atomic Energy Council, Taiwan), Jong-rong Wang, Lih-yih Liao, Hao-tzu Lin (Institute of
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Kei Honda, Hiroaki Ohira, Takero Mori (Japan Atomic Energy Agency, Japan)
NUTHOS10- Numerical Study on Structural Integrity of Inner Barrel Caused by Thermal Stratification in Upper
1296 Plenum of Monju
Atsushi Kodama, Takashi Takata, Akira Yamaguchi (Graduate School of Engineering, Osaka University,
Japan)
NUTHOS10- Influence of Piping Layout upon the characteristics of flow separation and pressure fluctuation in the
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Jun Mizutani, Shinji Ebara, Hidetoshi Hashizume (Tohoku University, Japan), Hidemasa Yamano (Japan
Atomic Energy Agency, Japan)
Room B1

Dec. 18 (Thu.), 09:00 -11:00, Room B1 D-1-4. Severe Accident Mitigation Measures 3
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NUTHOS10- Experiments and Characterization of the Two-Phase Flow Driven Particulate Debris Spreading in the
1257 Pool
Alexander Konovalenko, Simone Basso, Pavel Kudinov (Royal Institute of Technology, Sweden)
NUTHOS10- A Numerical Simulation of Jet Breakup in Melt Coolant Interactions
1323 Sachin S Thakre, Louis Manickam, Weimin Ma (Royal Institute of Technology, Sweden)
NUTHOS10- Validation and application of the MEWA 3D code for the investigation of multidimensional effects on
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Walter Villanueva, Simone Basso, Pavel Kudinov (Royal Institute of Technology , Sweden)
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1059 Yoichi Utanohara, Akira Nakamura, Koji Miyoshi (Institute of Nuclear Safety System, Inc., Japan), Naoto
Kasahara (University of Tokyo, Japan)

NUTHOS10- A Study on Thermal Sizing of In-Vessel Once Through Steam Generator for Sizing Configuration of
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Kunwoo Yi, Youngjin Kim, Sungje Hong, Byungjin Lee, Kyongin Ju, Inyoung Im, Eunkee Kim, Cheolsoo
Maeng (KEPCO Engineering & Construction Company. Inc, Korea)

NUTHOS10- A study on improvement of RANS analysis for erosion of density stratified layer of multicomponent gas
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Satoshi Abe, Masahiro Ishigaki, Yasuteru Sibamoto, Taisuke Yonomoto (Japan Atomic Energy Agency,
Japan)

NUTHOS10- Two-phase CFD modeling of flow causing the heater vibration

1189 Antonin Povolny (Tokyo Institute of Technology, Japan), Dusan Kobylka (Czech Technical University in
Prague, Czech Republic), Hiroshige Kikura (Tokyo Institute of Technology, Japan)

Room B3+B4

Dec. 18 (Thu.), 09:00 - 11:00, Room B3+B4 0OG+4. Unique Innovative NPP Concepts
Chair: Marco Enrico Ricotti (Politecnico di Milano, Italy)

NUTHOS10- Spar-type Platform Design for the Offshore Floating Nuclear Power Plant

1104 Jacob Matthew Jurewicz, Jacopo Buongiomo, Neil Todreas, Michael Golay (Massachusetts Institute of
Technology, United States)

NUTHOS10- CFD investigation of Flexblue® hull

1366 G. Haratyk, JJ. Ingremeau, V. Gourmel (DCNS, France), M. Santinello, M. E. Ricotti, H. Ninokata
(Politecnico di Milano, Italy)

NUTHOS10- Concept Design and Safety Features of Nuclear Power Plants Mounted on Gravity Based Structures

1367 Kang-heon Lee, Phill-seung Lee, Min-gil Kim, Jeong-ik Lee (Korea Advanced Institute of Science and
Technology, Korea)

Room B6+B7

Dec. 18 (Thu.), 09:00 - 11:00, Room B6+B7 C-2. Plant Monitoring
Chairs: Ivan Otic (Karlsruhe Institut of Technology, Germany), Yoshiyuki Kondo (Mitsubishi Heavy Industries, Ltd., Japan)
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Sergejs Dementjevs, Filippo Barbagallo, Michael Wohlmuther, Knud Thomsen (Paul Scherrer Institut,
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NUTHOS10- Plant Monitoring and Diagnostic Systems related to Safety and Operation
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NUTHOS10- AREVA Fatigue Concept

1038 Juergen Rudolph, Benoit Jouan, Steffen Bergholz, Benedikt Heinz (AREVA GmbH, Germany)
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Tanaka, Shuichi Umezawa (Tokyo Electric Power Company, Japan)
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Introduction

*In order to cope with the Fukushima like
accident, the Taiwan Power Company has
proposed an emergency procedure which is
named Ultimate Response Guideline (URG)

*DIVing Plan
*Two Step Depressurization
*Cooling Water Injection
*Containment Venting

Atomic Energy Council, Taiwan 3
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Introduction
Ultimate Response Guideline Flowchart

I_.os}q of all motor Loss ofall
driven makeup @
AC power
water system
Activation URG

¥ ¥ ¥
Connect all prepared Controlled Prepare containment
waler source depressurization venting

'

Emergency Alternative coolant Containment venting
depressurization injection if necessary

Atomic Energy Council, Taiwan 4
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Introduction
Kuosheng Nuclear Power Plant

« Two BWR/6 units
+ Rated Thermal Power:2943MWt
» Rated Core Flow:38.33x10%kg/hr

Maanshan
PWR

Atomic Energy Council, Taiwan 5
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Introduction

*The Fukushima like accident for Kuosheng
nuclear power plant is analyzed by TRACE

*Verify the effectiveness of URG
*Discuss some issues related to URG

= Atomic Energy Council, Taiwan 6
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*Introduction
*Kuosheng TRACE Model
*Event Scenarios

*Results and Sensitivity Studies
*Conclusion
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Kuosheng TRACE model

System
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Outline
% .
Introduction

*Kuosheng TRACE Model
*Event Scenarios

*Results and Sensitivity Studies
*Conclusion

S~ Atomic Energy Council, Taiwan 9
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Event Scenarios
Case 1

=

Loss of AC power

Reactor scrammed

MSIVs closed

Feedwater pumps tripped
Recirculation pumps tripped
RCIC was available

" /

1 Hour

PN

v

- Atomic Energy Council, Taiwan 10
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Event Scenarios
Case 1

- N

+ RCIC failed
* Emergency deprssurization
(by opening 7 ADS valves)

0 /

1 Hour

v

- Atomic Energy Council, Taiwan 11
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Event Scenarios
Case 1

4 )

* Alternative coolant injection
started
(Mass flow rate was 50kg/s)

1 Hour

- Atomic Energy Council, Taiwan 12
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Event Scenarios
Case 2

=

Loss of AC power

Reactor scrammed

MSIVs closed

Feedwater pumps tripped
Recirculation pumps tripped
RCIC was available

T

1 Hour

- Atomic Energy Council, Taiwan 13

55



NUTHOS-10
Dec. 14-18, 2014 Okinawa, Japan

Event Scenarios
Case 2

4 N

* Controlled depressurization
(By opening 1 SRV)

* As the reactor pressure was lowered
to 15kg/cm? , the reactor status was
maintained

e — S

1 Hour

- Atomic Energy Council, Taiwan 14
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Event Scenarios
Case 2

- o

» RCIC failed
* Emergency deprssurization
(by opening 7 ADS valves)

. />

1 Hour

- Atomic Energy Council, Taiwan 15
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Event Scenarios
Case 2

4 N

» Alternative coolant injection
started
(Mass flow rate was 50kg/s)

- g

1 Hour

- Atomic Energy Council, Taiwan 16
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Outline

*Introduction
*Kuosheng TRACE Model
*Event Scenarios

*Results and Sensitivity Studies
*Conclusion
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Dome Pressure
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Results

Emergency Depressurization Flow Rate
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Results
Wide Range Water Level
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Results
Core Collapsed Water Level
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Peak Cladding Temperature
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Sensitivity Studies
Number of S/RV Opened (Controlled Depressurization)

*1 SRV was opened for the
controlled depressurization
in the base case

*Effectiveness of different
numbers of SRV opened was
investigated
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Sensitivity Studies
Number of ADS Valve Opened (Emergency Depressurization)
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Sensitivity Studies
Minimum required mass flow rate of the alternative coolant
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*With the URG activation, |
the minimum mass flow ¢
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the PCT less than 1088.6K
was estimated
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Outline

*Introduction

*Kuosheng TRACE Model
*Event Scenarios

*Results and Sensitivity Studies
*Conclusion
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Conclusion

*The effectiveness of URG has been verified
by the simulation of Fukushima Llike
accidents

*If the mass flow rate of alternative makeup
water is large enough, performing the
emergency depressurization directly may
not result in core melt

Atomic Energy Council, Taiwan 27
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Conclusion

*If the DIVing plan is performed in advance,
reactor will be brought to a relatively safe
state, the risk of the emergency
depressurization is minimized and the
requirement of alternative coolant is
reduced

*Opening 1 SRV for the controlled
depressurization and opening 7 ADS valves
for the emergency depressurization are
suitable strategies

Atomic Energy Council, Taiwan
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Thanks for Listening!
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Multi-Dimensional Modeling and
Simulation of Upper Plenum in URG
Analysis of Lungmen Nuclear Power Plant
using RELAPS-3D
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URG Introduction
Model Description
Results
Conclusion
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Outline;

URG Introduction

Model Description
Results
Conclusion
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®URG Introduction

* The Ultimate Response Guideline (URG) proposed by the
Taiwan Power Company (TPC) is the ultimate measure to
prevent core damage in response to Fukushima-like
accident (Prolonged Station Blackout, SBO)

e Also named as DIVing plan, abbreviated from system
Depressurization, water Injection and containment

Venting.

e Perform orderly depressurization at the earlier stage
before the emergency depressurization and alternative
coolant injection.
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®URG Introduction

Assumptions:

®( sec reactor SCRAM due to earthquake

BE+B

®SBO occurs 10 mins after SCRAM

WA ®RCIC fails 60 mins after SCRAM

Emergency

Depressurization Starts

BE4E
Pressure

= Roughly

° | Stays

g & at 15kg/cm2

E \

o

i

3

4 Y

E 2E+6 S
Orderly =
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[

Alternative Water
Injection
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URG Introduction
Model Description
Results
Conclusion
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®Model Description

* URG is an effective countermeasure against the
Fukushima like accident. And this study is the
improvement research of URG by individually
investigates the cooling effectiveness of alternative
coolant injection via different pathways as follows,

(a) Downcomer flooding
(b) upper plenum spray (1D&3D simulation)

C—g(?) THRIERFHREZAS

{/\\) Atomic Energy Council

®Model Description

e In downcomer flooding system, core cooling is achieved
via single phase vapor cooling that water reaches core
bottom, evaporates into steam, and flows up taking away
the decay heat generated in fuel bundles.

* Asto spray system core cooling, water is sprinkled into
channel of the core from the top, flows down and
evaporates taking away the heat.
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®Model Description

* In Lungmen Nuclear Power Station, an Advanced Boiling
Water Reactor (ABWR) in Taiwan, AC-Independent
Water Addition (ACIWA) system will add coolant from
fire protection system to reactor pressure vessel during
SBO after RCIC failure.

S THRERFTREAS
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ACIWA
Injection

Heat transfer Downcomer Flooding

hvia channel box
Bypass
thanngl

A\verage
thanne

.

.

——— 1 Channel Box

1T
Lower plenum
10
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® Multi-Dimensional Upper Plenum Model

Separator Stand Pipe

A A A

Upper Plenum

ACIWA
Injection

3D-spray

Bypass

channel [#of subdivision in (R, 8, Z) = (9,1,2) J
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Outline;

e URG Introduction
e Model Description
e Results

* Conclusion
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® Liquid mass flow rate from core to upper
plenum (3D spray case)

+—+—+ Innermost Subdivision
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T 4—&— Subdivision 3

i [3———F1 Subdivision 4

Subdivision 5

£ W Subdivision 6
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®Sensitivity Study of ACIWA Mass Flow Rate
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®Core Collapsed Water Level Comparison
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® Core Elevation Level Undergoing Flow Regime
Changing from Annular Flow to Single Phase
Vapor Flow for the Spray Cases.

12 \ 1D spray het channel
| | [ [} [] 30 spray het channel

Emergence of Single Phase Flow at
Core Elevation Level (ft)
s
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®Partial Heat Removal due to Bypass
Channel Heat Transfer

s 1D Spray, Hot Channel to Bypass Channel

< < < 1D Spray, Average Channel to Bypass Channel
4 & ¢ 3D Spray, Hot Channel to Bypass Channel
3D Spray, Average Channel to Bypass Channel
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The Ratio of Integration of Heat Transfer Throuth Channel Box
to Integration of Channel Power
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Outline:

e URG Introduction
e Model Description
e Results

e Conclusion
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® Conclusion

* Spray cooling is more effective than flooding cooling, but
this is not the case when mass flow rates are small.

» This is because in the spray system water evaporates at
upper section of core so that less water is able to reach to
core bottom comparing to the flood system. That is, when
sprinkled from top, the flow rate is so small that liquid
water 1s not able to reach the hot spot of fuel cladding.
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® Conclusion

* [t shows that the employment of 3D upper plenum model
does not necessarily predict more conservative PCT than
1D at different flow rates.
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Thank you for your attention
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