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ME) Q)R BWWEIRE D IZWEE, (i) BV EBR B, BRI VWSN D,

(3) HRHTEAREAT
R PRBATZ R 27 ML, = b RBEH O 7 T v 7 22 LT OX TG %,

0,=0 ¢ oreFi (Ta-Ty) (3-17)

Z 2T, ol¥Stefan-Boltzmann EH, TIRRE (FAHRFOpIX7—/v, widBEm) | FIZERESRET
bb, FTlo. e ol IBRETORKNEZEE LIZF MR R THY | FREOENFELF UIET
5, BEMfED View factor (vufac=e o F;) ZASITHRET 5,

3.3.4 MR - MEM~DT A « =7 1Y VAT

(1) 77—y NU—ZET )L
HEMOBR T, Ak L7z X 512 Brown HDOE T VS WCHEAE ISR OIREZ IR
TOFNAETRAT DRRERDH Y | WO A< &fFL L TRHZERET HZ LT
X%, Zoftiz, MEMOENZICER T 2EHIEERS H 0 | EE OB A< & & LT
ZIEXITR R Z R EST D Z LN TE D,
(2) 27 U= LOKRFHETET IV
a7 Y — "D OKSEHICONTIE, 20O Y —A L LTHHARURAEKEEZBELTEY
a7 Y — b OIREEITIG UK & GREE) 2BitRESnd, B, CONTAIN—LM
RTIE, 227 U — MRE LK EORGRE AT —7 0V Th 2, ZhzBEERCCkitkE
EEGHNCHAETH LN TE S, EL, 27 ) —bOESHENCHEI L 1 7 — REIC>
WTIRE L HEZRD, 20K ) — ROAFIKENRa 7 ) — hEREOBEE SRS &0
S, b a7V — NOKGOBE) (RFHEIL) 28 L7 RFRREHR Z1T> T\ D,
() =7 Y VAT
CONTA I N—LMR TIET=7 v Y LEEERNTE 7 /1 & U CEBIBLS AT = — R MAEROS 2341
FIAENTEY KRG, 77 U LR, IEBkE), BokE), ELkE, GE, WEKOT Y
U LABRBECPE) =T u S VEREHET S LN TE D, 2. =T R Y ALORAMBITIZON
TIE, HARRSTRERAT & R 2 VOB R OVELEE (RIE, KETe,) ~OILE & ARHEE
LC7ua—%y hU—27FF LNTIHEEN D,

3.3.5 FRU T A—aL 7 U— MNES
CONTAIN—-—LMRIZIZ. T FY T La—=a7 ) — MUt (Sodium—Concrete Reaction:SCR)
fEMTET L & U CTEBIBSSFENT = — N SLAM 2SHAA E TV D, SLAM |E, tE=a 7 U — M &
,1 1,



&7 (—IE) 12/ — RoyEIL, SCRICED 5 =3 F— Rk, (WG, B BRSO
JifE A i < . SLAM OMEEEA 26 6 [XIZ/R 3, SLAM Clx, =227 U — k% A H/KZTEE L 72\ DRY £
. BHHKNFELET D WET fEICrE L, &SI DRY fEIkIE, 7 —/VENLRE - BEIL=F MY
TN ) — N O S & OGS D aEl (B/L fESR) . SO LR VWVEIE GRS FEIR) (250E
SND, SLAM DERRHTE T /TLL T D@ Y Th D,

) ALFROSET IV
SLAMIZIX, R AL a2 U—bplidy & Db E LT, LR O 10 O KL EE S
NCTHY, 207V —bORBIISCTHEIND, BlZIEX, ERSB YT (Si0) ThH LR
BRME AR 7 ) — FOGAEICE, FIO, ®. @, OOKISIZE Y SCRBFHEIND, F
. a7 U — MO BERKDZEFEAE G KO IR K 0 KRR RIS TEEA~BE) - s Sh T
MU DA ERIS (BOSD) 752 £I2X 0 KE LT U U LKBENEKRT D, ZOKE(LT R
VAT N ALY (@b r A FR) LS ISR OD) 12X ar 7 —FMER
Enb, o, KIEOIZI 2 TR L W KRFBNAERS LD,

Na + H,0 — NaOH + 0. 5H;

4Na + €0, — 2Nas0 + C

4Na + 3CaC0s — 2NayC0s + 3Ca0 + C

4Na + 3MgC0; — 2Na,C0s + 3MgO + C

2NaOH + CaC0; — NayCO; + Ca0 + Hs0

2NaOH + Si0; — Na,Si0; + Hy0

4Na + 3Si0, — 2Na,Si0s; + Si

2NaOH + Al,0; — 2NaAl0; + H,0

3Na + 2A1,05 — 3NaAlO, + Al

2Na + 2NaOH — 2Na,0 + H,

® ©®eo6 00

(2) 27— FOREET IV
SLAM CiX, BUGHHE COZEIERICHH L T2 7 U — MBAEME (VELN) 2§53 25 (F
R, BIZIE, WE AR 7 U—F (ERDIES10) OHA, BEERICHHRD ST, Na ik NaOH
ESIDORIETHD (ERD@®KXEDR), o, Wit REFMOH) ODREEFHEFET D,

VELN=—AKK -DRIVE- FRACV (DEL1 ZXI(2)) (3-18)
Z T,
AKK o HAZEREREY 72 0 OSSR E [m®/kg-mol-s]
DRIVE c o BOSHGE B/LEEGR TS, — R) 1B ARSI [kg-mol/m’]
FRACV : Ay 7y U — MREHESRE WIERED) [-]

DEL1 ZXI(2) : DRY fEHEUE X IZxd 51/ — RIEDOEE [m]

(3) IEEHBIZEET L
SLAM G, DRY FEIEE M ONWET GEIRIC 38U T4/ — R TORUGE, #Epkksy (BOSH K OVER)
DENMLEREZBRE L o3V X —HRAE M Z LI VIRESRVBFEIND, v, —
Wt (REFMOH) OIREGHREZIT 9,
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RO ERACEED, KERA~DFED 2 WITKRLROBENEE 5, 2O, 2227 Y —hH
DIENZENEEE ) & 7p > TRBRLKPBENT D 09 T (Darey ) AL CHHE SN,

_(Kyar )
U7<u)ax (3-19)
ZZ T,
U . KEKOBENEE [n/s]
K BKERE [(n?]
w o KERORE [atm/s]
Jp

— RSHMOENAE [atn/m]

X

3.3.6 7 N U U LDERE « 7%

FHKUCEIT DT MU U LOERHE « ZZBITIFHEKOBER VENCEEL 525, CONTAI
N—LMRTIE, 7 U v AOfafizE%El#RE LT, Kirchhof f'%<> Na-NaK Handbook ™! & [F] 45
OFREHALTEY, Zhxb iz M) U LOEEROEREZHET D,

In(P) =26. 90991-12767. 71/T-0. 61344 1n(T) (3-20)
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P: FHUTLOEMASE [Pal
T: SFHEKOERE [K]
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4.1 HEBIGI T 2 2 4 VR Tk

CONTAIN—LMRO®OFii~ ~U 7 ZA%5 4 RIS, SRlBMTOBNZ 4.1.1~4.1.5 12
AT E L BT, 42 LIEICE 2 DFREREZTAT 5,

7B, LFOWEBILICRE L ik, TRIORTERRICE D . EHEOICRYHEHMEOxG L35 2 &
IAREE L,

ARDO XL 29I, CONTA I N—LMRTIZT b U AT — LRBRRFIZIAN S & LT, ZOmHE (—
EE) Z AN THET S, ZOWNIT—VBIEN D E TORBERE) 2R TR & & HiC
FEAEE AL B AR WREEICL VR ES Z LD, RUERRIIAE LT 5,

Fio, a7V — b HOKSHHIZEL T, 227 U — MEE & KEOBRE AT —7
NTHZDZENTELED, TEE CTHEASh TV A%Rar sV — M TD2RANT—
TN EESEERLCHELTWS, 2O, 2227 U — NNOKSOBE) (FFREN) & 850 L2 %
SFREHEET o T D 7e D, UMEMERIIAE L Lz,



4.1.1 A7 LA REEFEBR (RUN-E1)

AT A ) VPO S ) U U MEREEORBEFSR (RUN-E1) ZCONTAIN—LM
RIC X VFENT L. RS AT BB LI AT LARBEE T /L, EBEENEED ~OBBITET L
D UYEEHERT D,

4.1.2 7 —/VRBESEER  (RUN-D1)

REEENICHRE ST M) U AT —UIBIT 27— VREEER (RUN-DI) #CONTAIN
—LMRIZE VT L, T—BBEET V. FHEK - #EED~OBBITROWE (=7 ey L) &
ITETNDZSMEEEGERT 5,

4. 1.3 =TT — VREEFEER (RUN-D3)

PRETE I D2 A L7k 2 IR 57— /VRBEFZER (RUN-D3) ZCONTA I N—L
MRIZ L DS L, 7=V BT T /L, RIR - EM ~OEBIT R UWHE - EEEBITET L (7
H—Fy NU—27ETN) OREMEEBT D,

4.1.4 F RV TLA-ar7 U — FUNFER (TT-1M)

EWEa 7 ) — h2EH L CERSNTT NI v A-ar 7 U — MNsFE (IM-1M) 2 CO
NTAIN—-—LMRIZEXVEHT L, KFERAESLI LV U — MRAERICET 5 EITV, TRV
V- Y — MNUNET VOZBEEHERT D, ZOBE, 3.3.5 TiutLz a7V — MRE
WEEAREL (FRACY) ) DFGEEIZ DWW T SR T 2,

4.1.5 REMF Y v a-a 7 U — MOSFEER (LSC-1)

SNLIZREWTZ a7 U — b (4 1.4 LiIFReLMEHERESDar 7 ) — ) 2L TE
i ST KRBT R Y v bh-a 7 ) — FORFERR (LSC-1) ZxRIT, 4.1.4 LREORNFIZ DN
THERT %,

4.2 A7 LA BRIGESEER (RUN-E1) fAT

(1) A7 LA BRBEZEER (RUN-E1) O

AT VA RBERBREEE 2 5 7 IR 31, BRBREEE X EAL 3. 6m OFEPAR AR CTH Y . L 8. Tmn
DAT VA ) ZNVBEERICHREINTWD (FS 3.98m), % FL2T MU DA R €O
FHZ LV RBEMHIEICIRAT 5 2 & T, 7= VRBEOREBZ PR L T\ 25, T b U 7 AR O
PIBIIAFE T C 2mm TH Y IR A WIEE 1 505°C IR A2 W EIEH 510g/s (1, 800s) & e > TN 5,
FBRCIX, BFaaNET), RE, BERENEINTWD,

fERTIAR (55 8 X)) 1&, AT LA BRBEE K OVRBEIHIZE D 2 BV IRR TR I D, A7 LA
J RNDBIEH U2 T R U w7 A, BREEZ FEO 72208 S RRBEIIHIAR B RBESRIR) 1 N9 5, JREE
PIHIBOCHE T L72F b U 7 AE, AN » TRBEMHI B ~Fihuidte (A—_—7n1—),

(2) AT LA BRBE TR DFEMTHE B
FRATREF & BRI & O A 5 9 RITRT, A ARE (I M (a)) {2\ Tk, KB CIIEt
HAEIZEVIESERNBbND, $RZ/ ANV T HOBGESR (TE2082) TiE., #HICHBW\T 1, 000°C
WCELTERY ., BELTWD T M U LNRROBEMOZENEZ D, Z0 TE2082 #R< &,
FERTRER: (— RUEEIC X 2 FEE) 13ERRER AR 2 ¥ a2 R~ L Tnb, —J, HAES]



(91X (b)) IZBIL Tid, FRNTHERIT B R 2R TFOIZEHEL T 5,

FREIEE (55 9 X (0)) 1I2oWTIE, T Tld B2 TOFHREERE 23 L T\ 5720,
FERTHLNTZ ORI IIFHRTEAVb 00, &KL L TORBEEITEREBA L
T3,

BERI ~ DB AU DUV CHEFTRE S & ERRE R L okl (F9 X)) 2rd, EBRTIEAT LA
J AV ERILESICRB O TAWERZIE L W5, FAKEY ., i 3B RO v — 7 HE &0
T, ZORER M 2 RFEE L T,

LLEX Y FEKOENZRSFNZEHE T 22 & 523, H AR EESCBER ~ DO E I S L F2ER
WRAZMNEELTBY, CONTA I N—LMRDZT LA BREEMNT DGR ST,

4, 3 7 — VIRBESZER (RUN-D1) fi# T

(1) 7= VIRbEFEER (RUN-D1) DR

T VR BE AR A 10 IR T, EEBREE TR An(W) X4m(D) X 3m(H) O ZE [T
L. 5m(W) X 1. 5m(D) X 0. bm(H) D 7" — /L Z iR T 7ofiE & e > T %, FEBRTIX, 505CHOTFT MU 7 Lz
7=V DG 2.56kg/s T 215s HfFE L. £ DHA Thr BREEZ Ak S T2 (BEEHE TR O
F U T AT —LE ST 0. 3m, B BT 550kg TH D,), Fio. ERTFOBRFEE D2
AR T2 2 72DIs, FERILE R DEEFE 2K 2000/min TR 1hr fkke L CTHFE L T D,
2k, ERTIE, FEA. TRV DA 27— NOKIRERE, EAOERE, =7 o L RESE
ZRHIIL TV 5,

fEMTIA R (B 11 X)) 11X, 7 — VBRBEE L OV BRBE D 2 B AVRR TRER S D, 7 — L Ei~ ik
faSALD T MY U LIFIRERE 2. 26m* OFPHICHRRFIC RN D &9 5,

(2) 7= VBRBEFZBR D FRATRE B

FERTHE SR & RS R & O A 12 MR T, EROTARE (F 12K () X, BERSIC
LK B0OCRREE N H D05, MR RN CTRIRRIEERE & oo T D, T TIE, FEBRICH
NTHHDOSLE LR BRENS DD, ZALLABEORERFIZ W T AR O R B 2R LT 5,
BT OSLS 0 BSHWEHIE, N AT ADBBRRICIAN D E L TWATeH Th D,

—Fh. T R U ARE (6 12 K(b) ROT—ATHTOT A FRE G5 12 K ()
WZOWTIE, T TIRR 3,600 A0 ETOF MU U AREAE/NGHIL TWDH DD, D2
I RER LS LT D,

BEDT A FIRE (5 12 K(d) kOar 2 V—MEE (12 K(e)) 1220 TE, Eikod =
EDREESZ T C, T CIIHO T A4 FREZETFRERDICHE ML THEIHOD, WTithE
BR & DBEGIEIT R,

RRIREE (55 12 X (D)) 122\ TiE, FEBRCITmBEMAEHIE (0~3,600s) ([ZBWTRIE—EMH
(59 17Tmol%) THERB L., ZDt% (MBEMGK THR) IKFLTWD, Tk, Ziziihnmiil
TW5,

RBICTFEHRPOT vy VRE (5 12 K () 2oV TIE, T TIZERIZH TR 3 50
BREL2->TEY, =7 a Y VREZEAIHMEL T\ 5, ZHUEXRUIN-DL EBRCTIE, FLEkIcsRE
SAVRBENLANK) 500mn TV, 7 MU U AT —/L@E S (7 300mm) X 0 & A PFHEEDS LB & v i
Lo TWD, Flo, FRERBEOHR I 7 —/VIRBECARR L7 SRR =7 1 >/ L
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DGR 7 — VIZE T LT WERD =D EE 2 B b,
PLEXY, CONTAIN—LMRTIZ., =781 YV )LEE>EBRERICHSTEDICEHMIT 5
HOD, FNLSMCOWTITERAZMNREHR L TRBY | 77— /VREEE T L O YRR SN,

4. 4 <= )LFt )L 7 — L PRIEFEER (RUN-D3) fid T

(1) =T tB 7 — )LPREEFER (RUN-D3) OHE
< VT T — VIR SRR E OB & 5 13 KO 14 BNZR 91, SRR E 7 — LR IE
FBR RUN-D1) &R S D& HV, HEENE 2 OG0 R CTHEET 2 2 & TKRESIR 2 kR
ELTW5, £72, RUN-DI EBRE R UV A X (1.5mX 1. 5m) D7 —/LEZHZ 5000CHF MY 7 L%
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TIOLDEFE, BREEREL N T oY VEEA LT 5,
TSR (55 13 ) 1, BRBEE, HE= K OVNTERE O 3 /AR TR S L5,

(2) = IVF| VT — L RIGE SR D R A SR

BTSSR & RBRRE R & DA 16 BUTR T, BRBE=ICRIT 2 FBRO T ARE (5 15 X (a))
(ZDWNWT T U T AT — I LE LB : OT6-120 LR 7> 549 0. 4m] , ATG-117 [[FJ 1. 3m])
TIEEWIREBIEZ 7R3 23 7 — ) HEE - FHA (MTG-109, ATG-115, @TG-118) TITKDIT
%@#5 — T fENT DO H ZEEIZONTIE, CONTAIN—LMR®DF kU 7 LT —L DRk
JRIAVIZ K DT, MINEE O Th 505, ZHUARRIEFERE R I ES <, ElE (5 15 X
(b)) IZBWTHRERIC, FEBRRER EMRES L TV D,

%15%@,@L%74fﬁ§@£%%%&@wﬁ%%¢o%ﬁi&@@@%@%?%%ﬁﬁ
EBIT, FENTRE BRI R FERAER LA LT D,

%15 ()T MU U AT —)VE T2 DBRBENL 7 A FRE O s 2 rd, BTk, -
N T ARAOLGEENDIZE (BIZIX, BAVEXF TP-102), F ~ U U AOEFIZKRIN 025 720
BE R GRBIC/RD ZEDRbND, —J7, T CIE T — A DBBHFIZIAN 5 & LTHnAHT=9, A
WG BT N Y U AFEA DR bt W EEER (TP-104) OIREEIZHRL LTV, 1,000 B LARRIX
B FEBRAER AL T D,

55 15 X (D) 12 12212 PE S bl KR K OVE ) 22 0 mREO G R A R4, F25 Tl
[ESROWE I TONTE LT, £, ZNOOWBKREZDEEL CHHIIT 2 2 LIxRECTH S
7o, EER e EMEREMIT CE RV, Ly Lan D, WEMOXMFERIC &b 520 % 5%
ARREL, AIED L 9 ITHEBORELLITER EMRES L TWD Z b, dHtEKRET v
FZHThHDENZD,

%5 15 [ () ICAER OBRFIRE O s R A2~ 3, T Tl 2, 000 FPLREICEB W THIEHE & b
ICIERRENETEL RDEARH L 00, BMhAEREREZFHIL W5,

%15 (W) ICKHBEOTT v Y VREDEFER T, ST CIImEE S bICgHlo=7 m
YNREEZZDIZFHIE L TV D DD, éﬁié’afoﬁ‘f@b ﬁﬁiﬁz}aﬁfﬁf‘% TW5,

PLEX D BBEEROT N Y o ARBEZ b 7a i BT DT AMWRE, BEZ A TIRE, B
%E\ITnyw%Ei%m%&ﬁ%kmébka\@ﬁ%@%@ﬁmki a@k — LR
BERRAT D24 SRR S L7z,
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4.5 F MY T A—a 7 Y — b UGFEER (-1M) 7T

(1) F RV A=z 7 U — MG (-1M) O E

TRV UL —a3 7 U — b EOSER (M-1M) 2EEOMEZ 16 K2, FRFEEREMEZE 5 RIC
AR RIEME SR RIS B S BB E O NEIZ, 0.2m¢ X 0. 6mH OB E 27 U — b
RBRA AR L, 530CIC PR ENZF U 7 A% 16ke e L7z, ZD%, MBUCL DT RY ¥
DREIF—H TR 50, $iASROBVICHRE L —2I2X0F MU U ARED 530CIZ7e 5
EOME-HIHL, TRV O L—ary U — MUSERIBSE TS, ERIZE T 5 ERFHHIIEE
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190mm, 220mm, 300mm, 400mm, 500mm), FRERZEENICHAGT D ANTEMET 2 &, PR A OKFERE
EThd, £z, a7 V— FADREZ( - ERICEV a7 ) — FORERREHET D L &
HIZ, Ep#Icar 7 ) — FRBRIEEZ R L C ke a7 ) — MREREOFE - WIENTH
NTCW5D, 7B, A LEEREa Y7 U — FOERITIESI0, (K 73% TH Y., EKEILT. 2%
Th-oT=,

ENTHARIZ, 207 U — FRBREKR T B Y 7 A7 — il & G RN AL 1, [FASRN
DHANPR ENDE OMEB) 2B 2 & L2 BAERET D, BITTIE. E—Z THIEE
PRIy AT—VREEZATIE L THEZ, BEEYHECTHL a7 ) — MEREE, KERALE
DIFFHZGICOWTERFE R LT 5, OB, FEATA—FThorar s ) — MREHE
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NTn572H, CONTAIN—LMR® 1 RITFHARET VO Z S HERERIZHE L TWDHERTH
D

(2) T RU T A—27 U — b BUGEBR O TR F
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UbXy, a7V — MRAEEESRE (FRACY) ZuU)72 1 (0.003 Fif:) ITRETH I LIZX
D, a7 )= MRRESLKEREELMOHTI T L2 LA TE, CONTAIN-—LMRIZE
JAF NI U LA-ar 7 ) — MNUSET NVOELENFHER I T,
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(1) WREEEIAT (AT LA BRYE)

TR ANIANTIGRNE & 72 D - O G HEREGRII R E TH D8, A7 LA BRBEEBRANTIC L 0 |
TR T S T S COZ L MERER K OV E AT 2 i L7z, CONTAIN—LMRT
13, W AEN ZARSFHNC G A EBICH D b DD, H AR, HEERIRE . BRI S 2O
T 5 2 LIT kY, FEBRE DA MR R LT,

(2) BRBER OBLBIAT (A7 LA BREE)
AT VA BRBEEBRIENTIC Z 0 . AT LA ARDIRBE R OJED T A~DEFEATIZ OV T, FE DI
JEERFEELIG L2 A, FREAMAHRT S 2 & 2R LT,
UEXY, CONTAIN—LMRIE, A7 LA BRBEICHE D B OIRE 2680 % 2 ks
IS FHIT D720, 27 LA RBEORITICHE A TE 5.

s

(3) F—IVIEM Y mEfE (7 —/VkEE)

CONTA I N—LMRTIE, BRFICTHT R O AT — URBRRFIZIEN D & LT, ZOmE (—
Efl) ZANTHZ %, ZOmEEIET M) U AR OGS X0 Rk £ 5 722 Y R
RETHD, 72720, 4TI LE X D IC, EBEOFEIICIT, IRAWT DEROEKIR Gz
MYEOE S5 ETe) Lo THIENY FERENED D20, @OTDIRMN Y WO RHEN S D
B2 L TBLERH D,

(4) BRBEK OBSERAT (77— L IR1E)
T IVRBEFEBR e N~ VT L 7T — ) VRBEEBR DOfENTIC LY. CONTAIN—LMRIZ, #
ZRESCHERIRIEEDOBRAT - WEBITEMRRIICHMTE 5 2 & 2R L7,
IEXY, CONTAIN—-LMRIZT—/VBBEDIRITIZHEHATE 5,

(5) B8 (FRPAR - MEEY ~DEEAT)
T VRBEFER K O~ VT BN T — VRBEFEBROITIZE 0 . T4 FRER =27 Y — Mi
FE D FEBRAER AR BRI TE S 2 & 2R LT,
LEEY, CONTAIN—LMRIIEHEOBZEDMITIZHEH CTE 5,

(6) xHRERAT (FRPHA - WEM ~DERAT)
< VTN T VIRBEFEBR OMNT L0 . FRHR T AR, JELEED T A FIREE O FEERAE R A
NERIFIZFHITE 5 2 & s LT,
bk, CONTAIN-—LMRIIHFEEBITOMITICHET T 5,

() ¥EHNERAT (RPHA - EM~DERAT)
AT VA RBEERR . 7 — VIRBEFEBR M N~ L TF &L 7 — VIRBEEBR OfFFTIC LY. CONTA
I N— LMROEHET L TTRENTZFHKIAT A, 7 M) O LT —)v BOEEM (Z 4, =
Y7 U — ) EOREZCITBAIFICFHETE 5 2 & 2R LT,
XY, CONTAIN—LMRIE, EHEFHITIZAR S OO B ~O8E ST B R 152
B MRS L TR, WNERBITOMITICHEHTE %,

(8) Eim - HEHENEBIT RO ARDNRERIT (FHA - BEW~OH A « =7 1V )V EBAT)
< IVTF BN T = VRBEEEREATIC K U . BRI A LB BRRE L R T a VLR EIZ DN T
,19,



FERFER 2R BIFICFMECE 5 2 & 28 LTz,
PEXY, CONTAIN—-LMRITEE - BB EBIT RO AR EBIT O IZ#EH T
x5,

9) =7 w Y VBAT (R - HEH~OH A - =7 1Y LEAT)
T ARBEEBRIRAT Tl EBREA ORIFIC L0 —HERBRE LY bE»IcT T v VRE &
T2 OO, v AF R T — VIR CIEERA R A REETE D 2 L AR LT,
LLEXD, CONTAIN—LMRIEZ=T v Y VBATEBfEITIC#EE T 5,

(10) F MU U L-ar7 VU — i (ZOMFT ~U D LEEOMBLELS)

L RESOBRRL a7 )= 2 LE2o0F M) U a-a22 7 U — FOSERE &5
WZL7ffric kv, ZEPHETHL 207 ) — MEREKOVKFERIAEEOLZBREE R 20
P52 2R L, £/, 2O, a7 U — MIAEERE(FRACY) DA 10° A —4—
L0 ZORMEEIL0.003 Btk L 72D Z LYo T,

UEXY, CONTAIN—LMRIFFT NI U L—a2 7V — NUSOFHITIZEHTE 5,

5.2 REBREEOR S —Y

(1) AT LA BB EER

AT AT OJEL~DOBFEATOZ L R E L CEM L TWD AT LA RBEERTIX, A
T UAPRBER S Am ThH D B KE OIRTIRBEN B & 72 b+ 7em S A A LT\ D, F7z,
BRATITEAN K O HARRHTE L 720 | B OB TITIEE £, BRMHOBIR TILT 7 AR 75
KT Ty "N Ar— 7 UCTEHEBEERD, REEKOT T 2 MVBIZHOWTIL, 26
ERICT MY U AR DB LTRY | ARBREAEE TR O A ERICEHA T 5, £7-.
7T AR T CEEL 2 AHMRFE CGEESS) 1IEHICEA 1/ 2~FRRRETHY, 7T AR
BCRKR 1MERLY /S ARDM, HoI056E Lzl B Rtk Th v | ARBREEE C
BoN- iz ZEICET TE 5, RBEBICHANEEN/NEL, £, FRTIIEHZ R L LT
WD BRBEICAE D ) EFIEFEIC R R E < o, AMICHET 228, EROIEICE T 5
EIEN S &R R E LTV D72 ORBITLKRA/ NSV E VW D,

(2) T —/VIRBEFERR
T VIREE, I~ OBBAT (BESET V) KO T v Y VBITORYSEMR & L TEML T
D 7 — VKB ER CIE, AfE S & 3m, — /VRBETEI A 1.5mX 1.5m & LT\ D, AT LA
BEFEBRIEE & [FERIC, IREAE, 777 o MVER OVEBREE[E 5 & OBLA Tl ARBEEE TR ok
fhamz EICEA TX 5, 7o, T VBBEICB T 2REHETH DS MERIC OV T, FEHIC
B D KBRS L CTUET T AR TEN 2 i/ hEL b 00, s Lzl
HARRTREIR CTH vV . ARRBRIEE TR LNk e EICEH T 5,

(3) VTN T — VIRBE TR
T JUBREE . B ~DE B EBREBITR O T 0 Y VB TO SRR L U CER LTV
L NTF RN T — )VBRBEFEBRAEE L, AT (2) O — VRBEERBILE AW R LD THY . (2)
ERIBRIC, RRBRIEE TR O N Rim 2z ZEIcEA Tt 5,

,20,



(4) FRUDL-m27 U — FRUSER

F RV LA-a s ) — JEER (M-1M) ICBWTHEHA L TWS a7 U — MRS =
Y7 U=k (EZIETIH) THY, TOREZI1E 0.2m¢ X0.6mH] THDH, —F, KHUEFE
B (LSC-1) Tix, K= 27 U— b (FERE U H) T, KE S 10.91ml X 0. 91mW X 0. 61mH ]
DHEDOEEHLTWD, £z, M-IM TEEE R Z WrEds TE > TEBE~DOEE TN T D
DKL QREFEOREE 2D X HFEE) . LSC-1 TIIMEE DB 251 THIRTH R 2%
Lo TWD (EHOFELSMIZIITW), ZOX S REHoR2DERIZHH LT, CONTA I
N—LMRIFFT MV U L—a3 7 )— b NULEH) (27 ) — MRERE, KERERE) 2R
SOFPRSFROICRHMI L TR Y | ARBEE TR ONMmae FH UV ka7 U — ) ([T
x5,

6. &

LLEXY T U YA OFBISER T 2 MM ARG Z R FE AT AR 5 EEBGUCBE T 5 CON
TAIN—LMRODENET M, FRBROFERE LI L TRZY THDLZ L 2RI E bl
FIRNTET NV OAREN S EHIE LT, ZORENSEZEETHZLICLY, CONTAIN—LMR
[N SRR B IS O A M@ 92 2 & N TE 5.

7. ZE3CHk

[1] K. K. Murata, et al., “CONTAIN/1B-Mod.1, A Computer Code for Containment Analysis of
Accidents in Liquid-Metal-Cooled Nuclear Reactors” , SAND91-1490 - UC-610, Jan. 1993

[2] S. Miyahara, et al., “Development of Fast Reactor Containment Safety Analysis Code,
CONTAIN-LMR (1) Outline of Development Project” , 23rd International Conference on
Nuclear Engineering (ICONE-23), Chiba, Japan, (2015), ICONE23-1586.

[3] S. S. Tsai, “The NACOM Code for Analysis of Postulated Sodium Spray Fires in LMFBRs”
NUREG/CR-1405, U.S. Nuclear Regulatory Commission, 1980.

(4] Ranz, W.E., and W.R., Marshall, “Evaporation from drops” , Chemical Engineering
Progress, 48, 3, p.141-146, 1952.

[6] [hE#, MHUEMER, “SPHINCS 22— RD AT L A BREEET L OBIF & MEE WK EESZERARAT &
BARE O/ L , JNC TN-9400 99-059, 1999.

[6] P. Beiriger, J. Hopenfeld and M. Silberberg, et al., “SOFIRE II User Report” AI-AEC-
13055, March 1973

[7] Fishenden, M., Saunders, 0.A., “Introduction to Heat Transfer” , Clarendon Press,
p. 180, 1959.
[8] W. G. Brown and K. L. Solvason, “Natural Convection through Rectangular Opening in

Pratitions—1 Vertical Partitions” , Int J. Heat Mass Transfer, 5, p.859-868, 1962.

[9] W. G. Brown, “Natural Convection through Rectangular Opening in Pratitions—2 Horizontal
Partitions” , Int J. Heat Mass Transfer, 5, p.869-878, 1962.

[10] K. Thurnay : “Thermophysical Properties 01 Sodium in the Liquid and Gaseous States”
Institut fir Neutronenphysik und Reaktortechnik Projekt Schneller Briiter,
Kernforschungszentrum Karlsruhe, KfK 2863 Februar 1981



[11] 0. ]J.Foust : “Sodium—NaK engineering handbook Vol.I Sodium chemistry and physical
properties” , Gordon and Breach, Science Publishers. Inc. (1972).

[12] ARSEIEML, KRBT R U o7 AJRHBREEFZER (ITT)” , PNC-TN9410 86-124, 1986. 12

[13] ‘mRfEEkM, KRBT N U o AIREBRGERER (1) -EXEARICB T 5T N v AT — 8k
BEzkBR, Run-D1” , PNC TN9410 87-081, 1987.

[14] KEpER], “2BAERT NU U LRBEERICI T 2B B0 , B AW Y2 2015 £
FERKRE TR, S0820105, 9.13-16, ALIR, 2015.

[15] @AM, “F RYU -3 27— FOSFEMERR (IT1)” , PNC-TJ 270 84-01.1984. 10

[16] M.W.McCormick, L.D. Muhlestein, R. P. Colburn, and B.V.Winkel, HEDL-TME80-57 (1981)

,22,



1R T DESR

A T DEF AREETOHN
) g WIFLBL G 5 R & & EBR & O il
i[RI AT DR | B k0 K M 50 B
TR~ E LT 5,
HEHB AT 5 LT —EORE 24 5 23,
WAEN H) IZH_RTHETRVWYHEBELTH
" FEMRFERE 6 2 BN R | D720 T L RHED ST & 2 TR IC 3
ELEZLNDHIS DR i Ei= i A i AP AL A e SN VAN N P &
ClE, RGN~ F B A P AT 2512 L 0 3
322>, TH ERERICEHMET A2 & LT 5,
HEHB LR T 52 DICET MBIZNET
L REAmREE 69 D RN S | B DB, AR R~ D BB S NI N E W
WEEZLNDHHIS HERTH DO, Mal/ 24 MEFHm st L
AN
H2% CONTAIN—LMRIZBITOMHRGEDT 7T —T )L
ULOF PLOHS
=7 = g A
AR %ﬁmgﬁ ST S
PRI s e
Oy ¥E WYERE G RFEPRE e
) -Mapd | KRRE
. 7))’ Vi
7y e
(1) RS AR H M
AT LA BREE (2) BRBE (EK9y & DRIE) H M
(3) BILEBAT H M
(4) F—IVIEN 0 S M M
7 — VIRIE (5) BRBE (EK5y & DRIE) H M
(6) SULEEAT H M
e gy | (1) BMEE H H
o RIS @) T T 1
B (9) HEHEBAT H H
TS &~ | (10) & #HEihEBT H H
DHA-x=7ay | (11) HARDREBRAT H H
VAT (12) =7 1V ILBLT H H
oMYA | (13) FRYDL-a 7 U— N H -
B OB G (14) 7 FY LD R M H

,2 3,




53R HEBRITHT DITET L

73 5A HEBS VLI RITE T )V
R kel Pl — IRy A £ 7 v
PRI5E )
AT LA BREE (G5 E DRI W EEE 7 1 [NACOM]
‘\\% IN =P
T — VRN Y iR (—EME % AT THE)
F— kg | RRBE 7 —)VRBEE 7L [SOFIRE]
(EAKyEDRIR) (FEIE 2 AN THRE)
SOSEFEAT (FEADEL 5 %2 AT THIE)
EfrE FEE G R
e TR—Xy NU—=TET IV
e | KA e
o - RS b Ot EMR
HE ST BSA T [Ny
HE - EEhEBAT =Xy NI =7 ET )
- B &, EBERG
- AR FEE BT
FHR - WE | 5 2 BT s R AEI A D ) A
Wy ~DH A - c FEIIEICPE O TEEh EACH
A=A a7 U — b OKSHHET L
17 Tu—x%y hU—2r7%57L (6 1)
s L 7 v Y LzEEE T L [MAEROS]
7 u VLT ey
R - EETET L
TRV L-ar T )= NRSET IV
[SLAM]
2o F RV L2 )=k | ALFERIGET IV
Bt sy —rOREBET IV
F R U T LE e R (3 o o
Oy - EEFEREE T L
- K OBENET L

TN U T LD « AT

T RU U LOEMARIELZ BB Lk
i - ARFE

,24,




o5 4 F BHEHIGUI T L 2 MR 7L (1/2)

ES
. . FN)h=ay7) -}
Gar::! HEH S VB AT T L %%ﬁ T oWREE | VT -k A
(RU&EE1> (RUN-D1) (RUN-D3) (TM-1))
(LSC-1)
MRl WL =R AT T v — — — —
ks (BAKG & DRIE) IERRBEE 7 /1 [NACOM] :
e A S o
T — VIR S (—Efl % NS THE) — — — —
7—)L R ~ — JUBREEE 5L [SOFIRE] (42! L3 v
PREE (EKS & D) (BSENE 2 N T THRE) ' ' ]
FOSEEAT (SUSEADER 3 % N ) CTHR7E) (4.2)! 4.3 4.4
B IEE M H R (4.2)2 4.3 4.4
FHA - Jua—Fy NI—JET )L
&Y KEEEEAT © TRV — AT (4.2)2 (4.3)2 4.4
~DOEEAT - JEIREYEY) & O R BV E
TR S BT TR T L 4.2 (4.3)? (4. 4)?

— A LISREOHEBIZ LY . UIANRKEO T2 2 YRR AR E T B D HEI R

O ' BSRLE UTIERICE END BN NS < U PERERR DX 244

O 2 ISR TRABIITRGE

_25_




o5 4 BHEHIGUI T L 2 MR ITIE (2/2)

ES
; \ N . TRy A=2 )=}
Gar:| HEHS VBT T L %ﬁ; T oWREE | VT -k A
(RUN—E1) (RUN-D1) (RUN-D3) (IM-1M)
(LSC-1)
BE - EHERT . . 4.4
Ju—Xxy NI —T7FT )L
-ﬁzﬁﬁﬁgiﬁﬁ "
ZrPH - B AR EE AT C JETJABLZHE D B RAL
HEXE M) TR CFENFEITRE S B R
~DH A - a7 U — b OKRSHRHET L _ _ _ _
=7
i Ta—xy hU—27%F5)L ([FL)
s - 7 v Y )LzEEET L [MAEROS]
7 a Y VAT TS ey 4.3 4.4
R - IEEET L
FrIV UL P U — MNSET IV
[SLAM]
FRUTLA-a3 7Y ALFESET IV 4.5
— M a7 U — FOERBETIL 4.6
TOMI b  JEE BRI
DRyVN: 7<) K5 OBENET L
DYy PRB 5
FRU LD - 2% | T MY U LAOMFIFREEE EE LIk (4.2)° (4.3)° (4. 4)°

Bis

e - 2R

— AL CREROEATED . XEADRFO 0% AERERD N E T b % BEBLG
0 °: Blg L LTI HERICE £15 72 b B BT

_26_




HoER TRV UL-ary ) —bOSHER (-1 O F7RFEHREMN,

g A= 7 U —h PR -
Exp. No. = B B IS BE (hrs)
(mm) (kg) (kg) (mm) (C)
m-1m 600 45.0 16.0 600 530 8

,27,




%6 R EERRBIIHT DAMENS (1/3)

I\
% Rk B 7R AT T T R N S A
A NN N
A . . AJIEZ SERRTREAE © —10% Tl E 77
- Va2 YAN (V= VAN N
7 iRk vaxiil W= AR €7 v AR ~En% 5+
/r\
BE | (s b oIS W RHEE 71 [NACOM] AT LA R ATz B
- (RSEIE % NS CHE) 15258 (E1) SENnD
BT
T | s m (il A CHE) T A -
L 5 H IR = “END
oS
B
BRBE 7 — VR BEE S L [SOFIRE]
(GKSY & DS (RSEE % NS CHE)
7 — AR NE . B
e — L~ 17 ) A
ERO) | AhficsEns | REROT A ~OB TS
X £2(0. 65 D+10%=0. 72) & L7=8H4 .
~ T (BRBAD 7 — v~ | i e :
T | oGt | DRI EERT T
RIGEBAT (RISBADBLY & AN THE) | 28 (03) 0.65) &1 B#9 35C L5

_28_




06K BERBIIHTHIARMENS (2/3)

- BEE - IEET L

N | BERS LEIL RN 7L T4 PERERR AW S R A
= 7R O1) .
H | 2MnE FEEF AT AR ~ VTN T =V IREE Aigg -
A J25h (D3) o
& S | TR —RTF ~ IVF LT — LR BE AT B
7] LA - JEROREIEY) & ORHEEMEE | FE5R (D3) HEND
%)
)
2 N ASEIE | WA~ B o 305 T, R IR+
i B i, Yt = 5 :Ew‘\‘ l/ X o[/ '“:\‘4"_._‘m — i B =N . N ML N
o= [ 7a—3y NU—JET )L g - P F
53 B . @@b e e {¥jj%&k—ﬁ:9 e W —~ - 7 -l
M mme RE, EBERE CAFENT | B R |k C 20 ISk L R
- - JE VAR D B RS | DA -
i FVEFENCHE D B A 29 1 30
| 2 e
o~ T R LT o G4 U — "5 DOKS
| BT %?ij b2 & AT o ASfiE f
g GEND
; Ta—X%y NU—T7ET )L
> (I 1)
. 7 u Y )LEEET L 7 — UBRBEFER(D1 . N . e
G |=ray | T R R e | AT | ST B Y AT A
g, AT vy 8 (D3) " BENLD 0.756—0.95 T, AT 1V L FEKI-38%
4 IS
17

_29_




06K HERBIIHTHAMENS (3/3)

ST ERS BT L VTR e = RIS AT
FRYV T L3 s )= MOBET Y FRACV % 0.001~0.005 & Z5H
) e b ta ADME | SERREEARIFIC XU | 2 Of
VP ASENY .:?jy ST e GEhs A%0. 003 FIFEOBE, F b U 7 A
Y — bR - 1) (ar 7 Y— MR | -2y 7 ) — MBS (2
Z i -kﬂi%§§~u (LSC-1) SR FRACY) | 27 U — MR, KERAR)
>y AR AHEREHTE 5 - b AR
7 LR A7 LA PREE
7ON S5 (R1)
L oD
F U AOREE - | R U AR R £ L %mﬁ%%% A
R 5 - % D e SEn%
— LR R
(D3)

_30_




ULOF D Fil%s

OEﬁﬁﬁﬁﬁﬂé\
7Y NEATHD
BHEA BT S E
TOiRiE

& SAS4ATERIT

v

\
& FiERIA IR DR
BICERT 288
& ERBHA RBERA
LBTTHEE
| & S IMMER-IV

T
BU-NTHRIE )

BWBSH (KE)ADF M)V LFE
HRBEISHULEHMShiN.
B A THIEHYT 3 LREL T

\ 4
BEE - S8 |
* RFFEHERC LB
7L L EREBEh
78, RUFLKRE
B A S HHEIRIC
7| Ko TEML - fHEh
M »iée
=4 Super—COPD.
FLUENTZ T®RIf

IRVF¥F—HH
LLDESE

25 11X ULOF OFHGHER & et ot

*l FASERBE I

@ EHOMENSIFLA REL. RFFEHHIE
HY3ETORE

®EEE

& RPFFILEORRRBICE Y. RFFSEUM/N
VoV EORE - RE. RFFSHNMORER
FICIWRFIFSEIMOBRLMNMET

& RPFBERRIAETORFFAEMOREPR
UEEHTIELEHIC. WENFICEDEHRH
MTRBORFIFAREM NI Y (1R - 2R
B5R) oz T

|#%¥§Eﬁi
® RFFBEHRMNPRKIAL. RFFERIMCE
HU SR PHREFINEERIBEN
TRIFT 3B
& RFFSHNHORE - RUOETH
L. FbHEE. 2510, RFFEHEIE
HL TR2BRAICHIHPHREF IR
A
& REBBATORIHPREFLMEO
MREHEDNEFLUENT THE

A

—|RNEEHEBE |
N

......

® RSN SEFFAMMIIL F U
" ICRELEF PUY A REAELS
B

& RRFRHHII 5 ) AD RN
SHBENL THRMESE (FF) ~iRH
 BWESE (FF) (CRELEF YDA
ICEBMIEEECONTA | N-LMR
THR

%5 2 [ PLOHS DS HER & Mttt O it

A,zg 174,



I7AYVILREE S (NalihBE) .
IRBDH RN EBEE

E5t
I70YVI)LEE)Y MAEROS
> g%
> kB
> FHEE

B2
>

| DR

aR T LA NACOM
JKEPREE HECTR

> BEMA~AOMRE

> BB

> 2R

@Naj—}bﬁ&ﬁ'&/ SOFIRE
>

Na-a> 9! —hk R/ SLAM
> TU)-ar9)—rEEER/(

TR SR
(O4I5%)

FPOBEE

BE M EZET)
> BEE

> BRE#HR
> B SiEE

-

#3K CONTA IN—LMR®I:AMITHEE

BEOETENEHE
BEOMIEEHE
(@ B, HIHRT DR

FHaAK AT VLA BREEET VOME

,32,

Diameter

- REESMEBR
($kILL-HAR 53 )




H,0 (9) |ARIGEIFH,00

BARISRE0,D j ey
BT B ”Zf’w y  BmwEsom
0,(9) H,0(g)’
1
s 1
BRI l HABR L 0,(g)
t st |
1 KRRIED H,(g) 1 1
1 2\9 1
rm————— Q) 0,(9) : ®
i H0(9) ) Oy | PRERES 7oy IR
| AmmES bmme )bﬁiﬁ‘ s
1
i Na,0, 1 IH,(g) Na,0, ! { 1 0,(9)
i Na,0, | I NaOH | :
! @ 2ot o oo @ =N2OH __ o % naos
$H0 v TR T T 2 & S
F—IA T Tolmn  RETIH, Tonms 4 v
B TR
I Na,O(s)
BARIGEE Na(l) Na,0,(s)
T —JLiBiBH, &

H,(9)

"SLAM" DALZ RIS THET BH,

5 X —UBREEE T L O

BoX SRV L—ars U — MNEnET VO

,33,



$4000

875

1881

3 U —

:’ $3800

8846

5990

i
@%ﬁ

Sodium Drain Pips

BT AT LA BREESEER (RUN-E1) 25

TR sy g—
L 4000 | ’Z /
[ROOFD : F& AT YV R 16mm
A=19.0m
L1 (BRIEE) /
93.11m 25°C =g 3
N2=79% w 5O o
02=21% NN Z
$3800 . § K
N
“1'2
$3600 3 —x
1)
c g 3
W 7L ARE :505°C ~[ElE| g o
PE — ~ EElg
= / \\ ©IQIRN
s rN g
< AT LA g1 |
Dol /s NN ESE
X § (0~1800%) NER 3 |»
ek
$3400 J €
T A=9.1mi | *
Na 7°— JU (G4 BRADHERR) (hissins)

ROOF2 TR Ih(Fe) 4.5mm

T2 (HREEHIE) 2o EE2 1.
227 N2=79% SRR
02-21% A=9.07mi | 2|3
NaZ'—Jv

% (Fe) 6mm

AIR(N2) 1720mm o
Boundary 25°C EXOBENM : mm

58 X AT LA PREEFZBR (RUN-EL) ARAT (4R

__:311__



1400

1200

1000

800

600

Gas temperature [°C]

400

200

8.0E+05

A
o
o
m
+
o
o

4.0E+05

pressure [Pa

Gas

2.0E+05

0.0E+00

30

25

20

15

10

Oxygen molar concentration [%)]

1 ~Fovews O TE2052

- TE2074 o TE2074
-AAAA TE2082 A TE2082
g Y TE208s o TE2088

' —CONTAIN
i AAAAAAAAAAAAAAAAAAAAAA
| S&BQMMﬂBQQQQ&NﬂQQoz
LIJ T T T T T
0 300 600 900 1200 1500 1800

Time [s]
(a) A EREZ 2R
O Experiment
—CONTAIN
0
i DDDE‘DD
Ooag )
[
0 300 600 900 1200 1500 1800
Time [s]
(b) H ARSI FEZAL

i (A) Sampler [m] (A)

‘- (B) Oxygen meter <& (B)

|

—CONTAIN

A A

0 300 600 1900 1200 1500 1800
Time [s]

(c) BRSRIREERFAIERZEL

X EERFEE L Ol (RUN-E1)  (1/2)

,35,



Heat flux toward wall [W/m?]

20000

Convection+Radiation (exp.)

Heat flux o«

15000 r

e

10000

5000

LT S ——

----- Convection+Radiation(CONTAIN)

0 300 600 900 1200 1500
Time [s]

(d) BEHEBN R
X EBRFEER L O (RUN-E1)  (2/2)

5410
4398
200 308
] ;

(470N - S e A LIYIQLS [y B NS O el 9 S S o]

200
306

r

730 ; 739

T—f 1500

680

North

R R RO

ol 739 | 730 ; _'
L -]

5)[F7070-10-5:01&.5: 0 0] 0.0 0.0, =0 8:Q T O Gl

ko000 007508 [0 e P o, B a0 T 05y
68!
15|00
680 | 689 .
uOOi‘ 6O
4098
5110

— Top View —

TE-1077 o
&
[oie:%:502: 0 85 5.0 [ 0. 8, K [0- S 5 S mio S5 00 0: 0. 00
Q P=;
=1 S =3
1] o =3 n ]
B U
S| I
i = | = 2
S e TE-1076 ]
| = <
:‘}; g o o
B 0 (=]
v} @
; § ™ ]
=l —
5 i
9 :
o ]
=] i
: & |
o
2227 L S 9
Pt f

— Side View, North-South Cross-section —
5510 X 7 — LERIGEFEER (RUN-D1) 24&

,36,

South

unit : mm



Oxygen Injection L
200¢/min y
(7~60min) 0, _=> : G 0 6 6 0 6 0 6 06 6 6 O =
: P
o (z/1v2)
& 73.4 m3 Ventilation ®0.3m
2 ° 1.0x108 m3
' i N,=78.1% (e) N,=78.1%
) L 0,=21.0% 0,=21.0%
Sodium Supply 2 0o H.0=0.9%
2.56kg/s at 505°C \ H,0=0.9% TR
(0.0~215sec) Ng —>
550kg =
(North,South)

11X 7 — VR SEER (RUN-D1) D FfEAT AR

,37,



500

N w B
o o o
o o o

Gas temperature [°C]

—_
o
o

1000

o]
o
o

Sodium temperature in pool [°C]

o

1000

800

H (=]
o o
o o

N
o
o

Pool inret temperature [°C]

¢ TE1072(h=0.9m)
A TE1076(h=2.3m)
o TE1077(h=3.3m)
——CONTAIN

3600 7200 10800 14400
Time [s]

(a) HAMREERFAIEAAL

& TE1115(center)
——CONTAIN

3600 7200 10800 14400
Time [s]

(b) T+ U T LT — R ERFZEAAL

o TE1151(r=0.27m)

——CONTAIN

3600 7200 10800 14400
Time [s]
(c) =TT A FIREEREL 2L
12 X EERFEE L okt (RUN-D1)  (1/3)

,38,



500

400

300

200

100

Wall liner temperature [°C]

100

N B (=2 [
o o o o

Wall concrete Temperature [°C]

o

30

25

Oxygen molar concentration[%)]

o TE1067
A TE1068
a o TE1069
o TE1070
| ——CONTAIN
B8 B omo &
0 3600 7200 10800 14400
Time [s]
(@) BT IR AR
o TE1005
A TE1007
1 o TE1009
o TE1011
N ——CONTAIN
o 0 0 o O O o)
W’H— L
0 3600 7200 10800 14400
Time [s]
(e) BE= 7 U — MEEREZ 2L
¢ Experiment

——CONTAIN

3600 7200 10800 14400
Time [s]
(f) BASRIR R EZ L

12 X EERRER L ok (RUN-D1)  (2/3)

,39,



(@)t 4t lA/m/'z 25(m?) =71

7
= Sog \ "
5 2 72 %’n’% P I ) ’FDgBII_ 88)(0_ 20=
1.5m ool fire 0. 976 g

100 3
E 3 @ Experiment
= ——CONTAIN
=
00
< 10 4
S 3
2 ]
S
o ® @
3 14
S
(%2}
o
5
<C
01 T T T
0 3600 7200 10800 14400
Time [s]
(g) =7 1V VIR
12 [ EERFER L ok (RUN-D1)  (3/3)
£ 3 (HR)
1.0x10°m’
19°C
101kPa
"Z/—‘/13 N,=79.0%
:1335’(2: m 0,=21.0%
101kPa 4 \/ent duct
N,=79.0%
= 00 I
0,=21.0% ! o
1 3
i i 2N 37.8m
[ 1 pERAl 19°C
, Openmg I‘Odm.w.;_d_’{h) — C oo
[ I 1= N,=79.0%
I . 1 I Ce”"z 0.,=21.0%
€ I e e i I | 2
< | S | Celldl !
N 1t 1) : : i
| i 3
« ' I ! 4 0. 20m (b)#tixt
1 i I IR
[
1

(c)@[ﬂ;ﬁ%m Sodium Supply )
ﬁgg;;jz 0.4583kg/s at 500°C - ENEE S R ZE ] BE I
i i ((5).50kg1208ec) (ayhbe==. (b)iim=

B 13 X < /LT 'L — LR EESEER (RUN-D3) 25 & & fifHT (R R

,40,



® TG-109 ® TG-111 ® TG-209
® TG-114
® TG-115 e TG-212
® TG-117
mps
—‘ ® TG-118 ® TG-120 F ® TG-215
n—n
(a) FABESTIRIE SR 77 A ZE[H] (b) BN X pEEE A 22
< 0.1
# o @
sl oo /( [ios] +
'l / \‘ a
NafiAD Va MM\‘\
Ve @
- ¢ [ol)* -
AN /
. yau 8
N "
¢ [l ¥ minfficz]] ¢
oy y B
L 15 l
1.7

O : ganEs™N- O

[ : mesEsTe- [
o eems  TP-101,TP-102,TP-103,TP-104

AL m (c) NafhJse 45 BNGE %k S fuk

014 X < /vT 'L — VR EESEER (RUN-D3) O ELEE G LA

,41,



800

o TG-111 o TG-114 A TG-117 o TG-120| 7' /ViE B

_ m TG-109 A TG-115 e TG-118 —CONTAIN
25600 -
o
2 oooooooooooooooo
] e %004
400 - o
ﬁ © ADLAAAADLDAAAAA

o ADLD A
3 ant? ARRRAARARRAR
©200 i

O T T T T T
0 500 1000 1500 2000 2500 3000
Time [s]

(a) A ARBERFANEAAL - RBEE

800

[5)

2.600 A

(0]

i

g TG-209 TG-212

2400 - o TG- .

° A TG-215 ——CONTAIN

12

©

©200 |

™~ HNHNNNNNNN
AAAAAAAAAAAA
0 ¥ . . |
0 500 1000 1500 2000 2500 3000

Time [s]

(b) HAIREERFAIEAAL - i@

%15 X FEERFEE L o#g (RUN-D3)  (1/3)

_42_



500

[°C]

IS
o
o

300

200

100

Wall surface temperature

500

400

N w
o o
o o

—
o
o

Wall surface temperature [°C]

1000

[°C]

(e} 0]
o o
o o

SN
o
o

Pool liner temperature

o TW-108

——CONTAIN

1500
Time [s]

500 1000

2000

2500 3000

(c) BEZ A T IREERFZIERZAL « BABES

o TW-203

A TW-209

o TW-204

——CONTAIN

0 500 1000 1500 2000 2500 3000
Time [s]
(d) BEZ A FIRERFA AL - Him=
—_—
SRR L L o
0 ®
o TP-101 o TP-102
A TP-103 o TP-104
— CONTAIN
g T T T T T
0 500 1000 1500 2000 2500 3000
Time [s]
(e) BRBEINLZ A FIREREAREZAL,
%15 FERRE S & oLt (RUN-D3) (2/3)

,43,



0.30

[kg/s]

©
)
o

©
il
o

Mass flow rate

0.00

30

25

20

15

10

Oxygen molar concentration [%]

100

10

Aerosol concentration [g-Na/m]
=

— Buoyancy driven (k= —EBE)
= = Buoyancy driven GEi@ZE —AEE)
—— . Pressure driven(JAKE= —EBE)
r- - T T =-=a_ - _
! I P
0 500 1000 1500 2000 2500 3000
Time [s]

1 ] e S B R 2 R 2 A b

m  Experiment(JAkE=E)

5
i CONTAIN (#34=)

A Experiment(GE&E=)

===-CONTAINGEEE)

. d
] A A g 5 %
0 500 1000 1500 2000 2500 3000
Time [s]
(g) MEBIREREZIEZAL - PREES B

i
b

A Experiment(iE#;
-==-CONTAIN(E®

Gty
)

0 500

1500 2000 2500

Time [s]
(h) =7 vV VRERFZIRRZEAY - RBEE @

1000 3000

15 X EBRAEE L o H#g (RUN-D3)  (3/3)

,44,



Safety valve |—"Gas ehromatograph

Exhaust —e——ow

o Steel wo]
— CEr
— =H
03¢
Insulation
_I/
=
g O et o
o o
& o Heater
5 2 | 200V, 2 6kw % 3)
(=] PE
(=] g/
o a
2 a
= a
[+ ] o
_]_ a a
8 o a
Q a
= = a g
[+] a
= p a Thermocouples
— 2 a
o
o __g_,...r"r"'d_“—l
=] =] T
) : _.,/-f o Sodium
o a
= 5 5 (16kg)
= @ s
2 a 2
= =) ]
a o
= 2. L Thermocouples
S Concrete
3 _,_r-""f -
“ ] (RIIE)
T 2000 T T

F16 S RY U A-ars Y — MSEREE (T-1M)

_45_



0.4

EEB= [m]
o o
N w
1 1

a91)—k
o

0.0

BFfE [h]

FBITK SRV vLk-ar7 V) — b OnERA-IM BTS20 7 U — MREE
(FRACV=0. 001, 0. 003, 0. 005 O J&&FERRAT)

0.4

03

KEREE (ke

BERE [h]

FISK F U vLA-z7 U — FORFERR (M-I IZ81F 5 KERERE
(FRACV=0. 001, 0. 003, 0. 005 O J&& FERRAT)

,46,



SODIUM RESERVOIR

]

g

fa

T
- 4

']

IL

1
Il
il

CONCRETE TEST
SPECIMEN
HOUSING

B9 KM U v a-ar 7 U — bR FEREERE (LSC-1)

No. 8 (2.54 cm DIAM] x 86.36 cm LARGE REINFORCING BAR

No. 8 REBAH——/

30.48 cm 1
| 4'1 ;}
F_— — i — T P——
151;3:1 | I I
¥ HIl Il i
30.48 cm
15.24 cm
NMom———————=|
¥ | 1 |
r 3gtem| _ 1__ _ _ 1 __ T
xmem ¢ _I _T o ﬁ_T—_
—J—— = === e e e e ===

60.96 cm

FHooX =y U — FalkBRIKOMEE (LSC-1)

,47,



0.5
e 04 1
S
i O—
W =)
Jl- O =&
R 0.001
D S L /5 [ 0.003
n
0.005
20 30 40
B8 [h)]

F2X KT N o a-a 7 ) — MOSFERLSC-DIZBIF5ar 7V — MRER
(FRACV=0. 001, 0. 003, 0. 005 & FEFRAT)

10

8
E;
o 6
H
8 . o &
’L* 0.001
2 (. 0.003

2 0.005

0 . t . t . t

0 10 20 30 40
BFRE [h]

1=}

F22K KBS N Ua-a 7 U — MORFER (LSC-D) 1281 5 /KEREE
(FRACV=0. 001, 0. 003, 0. 005 O JE&EfEAT)

,48,



	1. はじめに
	2. 重要現象の特定
	2.1 事故シーケンスと評価指標
	2.2 ランクの定義
	2.3 物理現象に対するランク付け
	(1) 液滴径分布　[スプレイ燃焼]
	(2) 燃焼(含水分との反応)　[スプレイ燃焼]
	(3) 反応熱移行　[スプレイ燃焼]
	(4) プール広がり面積　[プール燃焼]
	(5) 燃焼（含水分との反応）　[プール燃焼]
	(6) 反応熱移行　[プール燃焼]
	(7) 熱伝導　[雰囲気・構造物への熱移行]
	(8) 対流熱移行　[雰囲気・構造物への熱移行]
	(9) 輻射熱移行　[雰囲気・構造物への熱移行]
	(10) 質量・運動量移行　[雰囲気・構造物へのガス・エアロゾル移行]
	(11) ガス成分濃度移行　[雰囲気・構造物へのガス・エアロゾル移行]
	(12) エアロゾル移行　[雰囲気・構造物へのガス・エアロゾル移行]
	(13) ナトリウム-コンクリート反応　[その他ナトリウム特有の物理現象]
	(14) ナトリウムの凝縮・蒸発　[その他ナトリウム特有の物理現象]


	3. 解析モデルについて
	3.1 コード概要
	3.2 重要現象に対する解析モデル
	3.3 解析モデル
	3.3.1 スプレイ燃焼
	(1) 液滴径分布
	(2) 燃焼（含水分との反応）
	(3) 反応熱移行
	(4) 化学反応
	(5) 雰囲気中におけるその他の化学反応

	3.3.2 プール燃焼
	(1) プール広がり面積
	(2) 燃焼（含水分との反応）及び反応熱移行
	(3) 化学反応

	3.3.3 雰囲気・構造物への熱移行
	(1) 熱伝導
	(2) 対流熱移行
	(3) 輻射熱移行

	3.3.4 雰囲気・構造物へのガス・エアロゾル移行
	(1) フローネットワークモデル

	3.3.5 ナトリウム－コンクリート反応
	(1) 化学反応モデル
	(2) コンクリートの侵食モデル
	(3) 非定常熱伝導モデル
	(4) 水分の移動モデル

	3.3.6 ナトリウムの凝縮・蒸発


	4. コードの検証及び妥当性確認
	4.1 重要現象に対する妥当性確認方法
	4.1.1 スプレイ燃焼実験（RUN-E1）
	4.1.2 プール燃焼実験（RUN-D1）
	4.1.3 マルチセルプール燃焼実験（RUN-D3）
	4.1.4 ナトリウム-コンクリート反応実験（Ⅲ-1M）
	4.1.5 大規模ナトリウム-コンクリート反応実験（LSC-1）

	4.2 スプレイ燃焼実験(RUN-E1)解析
	(1) スプレイ燃焼実験(RUN-E1)の概要
	(2) スプレイ燃焼実験の解析結果

	4.3 プール燃焼実験(RUN-D1)解析
	(1) プール燃焼実験(RUN-D1)の概要
	(2) プール燃焼実験の解析結果

	4.4 マルチセルプール燃焼実験(RUN-D3)解析
	(1) マルチセルプール燃焼実験(RUN-D3)の概要
	(2) マルチセルプール燃焼実験の解析結果

	4.5 ナトリウム－コンクリート反応実験(Ⅲ-1M)解析
	(1) ナトリウム－コンクリート反応実験(Ⅲ-1M)の概要
	(2) ナトリウム－コンクリート反応実験の解析結果

	4.6 大規模ナトリウム-コンクリート反応実験(LSC-1)解析
	(1) 大規模ナトリウム-コンクリート反応実験(LSC-1)の概要
	(2) 大規模ナトリウム-コンクリート反応実験の解析結果

	4.7 重要現象に対する不確かさ

	5. 実機解析への適用性
	5.1 重要現象への適用性
	(1) 液滴径分布（スプレイ燃焼）
	(2) 燃焼及び反応熱移行（スプレイ燃焼）
	(3) プール広がり面積（プール燃焼）
	(4) 燃焼及び反応熱移行（プール燃焼）
	(5) 熱伝導（雰囲気・構造物への熱移行）
	(6) 対流熱移行（雰囲気・構造物への熱移行）
	(7) 輻射熱移行（雰囲気・構造物への熱移行）
	(8) 質量・運動量移行及びガス成分濃度移行（雰囲気・構造物へのガス・エアロゾル量移行）
	(9) エアロゾル移行（雰囲気・構造物へのガス・エアロゾル移行）
	(10) ナトリウム-コンクリート反応（その他ナトリウム特有の物理現象）
	5.2 試験装置のスケーリング
	(1) スプレイ燃焼実験
	(2) プール燃焼実験
	(3) マルチセルプール燃焼実験
	(4) ナトリウム-コンクリート反応実験

	6. まとめ
	7. 参考文献

