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@ 1. FFTFCR) B ITAERERFAER (1)

@ EEA OB

ERREH A7 400 MW T ARA: 5%%*%&7}1&%@%@%%

e 2RFRU T T, 2 RFR=—E— S HI R

GEE. 1RZE: 2180 ke/ *TARB: 35%EMH 1. 1 XK BAREIR

i &2 2RFR TR T 2RBETIN—T DHR=—FE—
2R%; 2180 kg/s And & IR

ERE: 1X%; 503/360°C TARC: 2ERBMEEHEELL., IWEERHEANSRIS
2:R%;: 459/316°C LEE, 1RRZRUV2RZEE AR

-TARD: £EBRBEREFHEIEEL. TILNT—DNBRIT L
SHIRZRRUV2RZEZERER

EREDB R L RZEHIBR

3

Xak: T.R. Beaver, et al.,, “Transient testing of the FFTF for decay heat removal by natural convection,” Procs. of the LMFBR Safety Topical
Meeting, Vol. 2, p.525-534, 1982.



@ 1. FFTFCR) 2B TR B RERFAE (2)

EBEENNDEEBRBLIELESER: 7AMD (198145F3A)

@ HISH: @ HAERSEH:
HAO, 1RESHRRE: 100 %(EHE) RS LB ARERERTEL
'JtF'L\mJ&EI,mr‘ 503°C/360°C, ORAER: BHARBEREH

2R AR RFITRIRERR

@ HEREER: DRISLBMB TARNMDE—BRES46°C IR (- k2 2
AR R 538°C~568°C L) } S@ffi' &M A2 )
QAHAMRENERRED2~3% G

EFEDBZRL L RHZHIFR

4

Xak: T.R. Beaver, et al.,, “Transient testing of the FFTF for decay heat removal by natural convection,” Procs. of the LMFBR Safety Topical
Meeting, Vol. 2, p.525-534, 1982.



@ 2. Rapsodie (1b) [<H (TAHBATREREER (1)

@F=EIEH
-EREEH T 40 MW
JL—TH: 2
RE: 1KR%R: 272kg/s, 2X%: 206 kg/s
GEEE. 1XR%: 510/400°C, 2:k%: 498/360°C

EFEDBZRL L RHZHIFR

Mak: A. Vasile, et al., “Investigation of Start—up of Natural Convection Flow in Sodium Cooled Fast Reactors Experiments in PHENIX and
RAPSODIE,” Procs. of Second Specialist Meeting on Decay Heat Removal and Natural Convection in LMFBRs, p.312-324, 1985.




pI:LI

@ 2. Rapsodie (1b) [H (TAH B ATRIREER (2)

B DEENMR TNV TRETHAZ LRSEE fkﬁi;%#zg)
198444

@ MHAFH: @ HEREH:
“EH 1 10 kW, ARZBRVTERN)YTEE, FD167ERET
-1RAEZRZE: 300°C, [ZH AZT50kWIZ E R,
- IRAHZRRE: 140 m3/h/JL—T -SRI B R EEIKRE

@ SHEREER: 129 LUBOTEERIC., ‘ _
D FiLhRESIKEEN485°C—TF BABBRMAEEEShDZLEHESE
@ AHZRHBEDEEH 6 m3/h

EREDB R L RZEHIBR

M@k: A. Vasile, et al., “Investigation of Start—up of Natural Convection Flow in Sodium Cooled Fast Reactors Experiments in PHENIX and
RAPSODIE,” Procs. of Second Specialist Meeting on Decay Heat Removal and Natural Convection in LMFBRs, p.312-324, 1985.



@) 2. Rapsodie ({b) [CH TS EAREIERFAER (3)

ERNODEEIRITHL (19845F4A)

@ PHIEHE (B EEREH) @ HEREH:
BHHA: 21.3 MW, B2 EBREBLEFNE
HAOSE: 530 °C /401°C, RS LB AR 2REA fﬂ%‘:wiﬂﬁhﬂx
1RAHZRTAE: 340 m3/h /IL—T JxEIRIZ{ELE
2RAHBRFRE: 300 ms3/h /IL—TF -ERAEHSRDRERIEFIZEIL(BARR)
@ HEBER 1/ 2H5HBRRE; ERRED3I%/8% B R TEE- LD E
FIDARHORERE: 1‘:}/7::@(“ SIFEEC [ AR TH B LERED
#9472°C

EFEDBZRL L RHZHIFR

M Hk: A. Vasile, et al., “Investigation of Start—up of Natural Convection Flow in Sodium Cooled Fast Reactors Experiments in PHENIX and
RAPSODIE,” Procs. of Second Specialist Meeting on Decay Heat Removal and Natural Convection in LMFBRs, p.312-324, 1985.



@ 3. KNK-TI(3®) [CHITAHEARERAER (1)

@I EIFH
B A, 58 MW (ERESHEA; 20 MW)
=T 2
= 1XR%F:; 280 kg/s
2R%; 260 kg/s
ERE: 1XR%R; 525/360°C
2% ; 504/322°C

EREDB R L RZEHIBR

8

MEk: B. Schubert, “Analysis of decay heat removal in KNK-II,” Procs. of the Second Specialists’ Meeting on Decay Heat Removal and Natural
Convection in LMFRs, p.256—-271, 1985.



@2y 3. KNK-TI(3®) [CHTHEHARIERAER (2)

B NBENSRFIFEN) YT . BRBRBAT
OEENE
-95%HH JI RUOSHTEA DRI T Ltk 1 RRRU2RFR TEEIEL. BREERBIT
ACZERA; IR

- BRBENRE, e 1 e .
-tt§£1§l,\t°—7;‘ﬂr§%(95%ﬂ%iﬁ;’rﬁ) } BRABIRICLDAAIRRFRE A T HE

EFEDBZRL L RHZHIFR

9

M Ek: B. Schubert, “Analysis of decay heat removal in KNK-II,” Procs. of the Second Specialists’ Meeting on Decay Heat Removal and Natural
Convection in LMFRs, p.256—-271, 1985.



@ 4 EBR-NI(K) IZHETREHARERFAE (1)

O X =EIGH

-ERBHEA: 625 MW (BERH A 20 MW)
=T 2

-ME: 1R%; 500 kg/s, 2R % 297 kg/s
B 1XR%: 473/371°C, 2% 467/306°C

EREDB R L RZEHIBR

10

X@k: R.M. Singer, et al., “Decay heat removal and dynamic plant testing at EBR-II,” Procs. of the Second Specialists’ Meeting on Decay Heat
Removal by Natural Convection in LMFBRs, p.194-207, 1985.



@2y 4. EBR-II(XK) [ZH TS HATRERGFER (2)

TG NEEALRFIFN YT BRERBAT

O EBRAA

E*ﬁhﬂﬁ&lﬁﬁ*ﬁumgb\exbildﬁ 1RZRUV2RBRTEZIE
1RB2RV2R%R; BARER
rg;g';ﬁlu 4 #H1% (Shutdown Cooler) ZXH]; BAREE

OSBRI R

-BRHEERE W (XX09) LTSy EE R (XX10) &4, -
BHABEI R, BATERICKSAHIREREMN

- HEMIEVDE—2RE (EREEODTHBZIEIOH) Al §E

EFEDBZRL L RHZHIFR

11

X@k: R.M. Singer, et al., “Decay heat removal and dynamic plant testing at EBR-II,” Procs. of the Second Specialists’ Meeting on Decay Heat
Removal by Natural Convection in LMFBRs, p.194-207, 1985.



@ 5. Phenix({h) [ZHT5EHAEIRAER (1)

®IFEI5H
-EREBHEA; 563 MW (EHESREA; 250 MW)
JL—T#: 3
-JRE: 1R%KR; 3000 kg/s 2% ; 2319 kg/s
BE. 1% 560/385°C 2% 550/343°C

EREDB R L RZEHIBR

3fk: RNG Revue Generale Nucleaire, ANNEE 2009 No.1-JANVIER-FEVRIER

12




@ 5. Phenix (b)) [CH[TH B AR TEEREER (2)

EH D RETOEBERL TN T2 LD B ABEBT
(19825117, 198445 1)

@ THISEHE: @ HERSH:
HA: 1.3MW GEED 0.2 %), HEBIRENIRRFBFERARTHZIEL.
HAOEE: 250°C(FR), 27018, 30 %k, 401k, 50 1E. RU9IRRIC
1RAHNZRFE: 250 kg/s RO TEBEENT S,

@ SGERIER
R Ta—ARE ) RMRE.

"PRABEEE:
6 TREL-BARBRIRAE,
AR EECGERR)

EHIZRST BRAEREL,

= O EE, S RELIR @

FRERBMCKYBARERNREET HL
ZHERR

13

HKk: A. Vasile, et al., “Investigation of Start—up of Natural Convection Flow in Sodium Cooled Fast Reactors Experiments in PHENIX and
RAPSODIE,” Procs. of Second Specialist Meeting on Decay Heat Removal and Natural Convection in LMFBRs, p.312-324, 1985.



@ 5. Phenix ({h) [ZH TS5

1B IR e\ BR (3)

#0531 EE D EREARL TN v T 12 & 5 HREEBT

200946

@ HAEKH: @ HERSE: ( R)
R #9120 MW (30%7EHE) AVSLERBHZ A RBRUV2RRBRARLTEL,
SRR $9455°C, BRTEBICRIT
F1RFARTEERE: #9350 rpm REREBRT LU NOESBRERICKYRRE

- 1RZBAROTHOEBE: #3359°C

ZREDB R L RZHIFR

M ak: D. Dall’ ava (ed.), Annual Report 2009, Centrale PHENIX, BP 17171, 2009.

@ HERER
FLhHOBEOE—2{ETEEE
ETLRSN. BABROFKEICK
Y, —E{EIZEDL

1l

BARBRERAFELETHILITKY,
FRIRBLRETSHI LR
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6. SPX(YL) [CHITSHE

s/

BEraER (1)

aY/

@F=I5H
B AUORIEEF
-EAREH A 3000 MW (EHERESEH; 1200 MW)
JL—T#: 4

hew i — N
"IJILE .

RE:

MEk: M. Favet, et al., “Natural Circulation Tests in SPX1,” Procs. of International Fast Reactor Safety Meeting, 1990.

1R%: 15700 kg/s, 2% : 14199 kg/s
1% 542/395°C, 2Rk%: 525/345°C

EREDB R L RZEHIBR

15




@ 6. SPX({h) 2B+ 2 BABEHER (2)

REFERPICIRRBARTEIRAER (19894F9A)

@ WHAKH: @ SHERSEH:
- IRAHZREE: 300°C(%F8), M F20MWIC L B BRERES X T LR E)
2RAENR: BREAKH AR E AR TE L

ORAENFR: BREVSEHE
@ HAEREER . RTa—AN HUBRtARE.
FIDHABEENREFLASSRICEE FHIERRC KXY BRHICEAREIER
- IRZRBE: ERRED2WITAEMESEEE | KARETHLEHER

EFEDBZRL L RHZHIFR

16

MEk: M. Favet, et al., “Natural Circulation Tests in SPX1,” Procs. of International Fast Reactor Safety Meeting, 1990.



@ 1. PFR(B) - BT 5 B ARERER

MXmk: R. Webster, “Convective flows during low power natural circulation experiments on the PFR,” Procs. of the LMFBR Safety Topical

EH HRETOEBERL Ty T I kb BAERBIT

@I =EIEH OHEARNA
EMEEME 670 MW (EMESRHA1;250 MW)  (EHAREN D, 1 RRRV2RREKRL T
JL—TE 3 =1
-mE: 1XR%ZR; 3090 kg/s, 2XR%R; 2925 kg/s ﬁgkﬂﬁiﬁ/\xé‘—nﬂﬂﬁ'éT—géﬁy 24 27f-
GEEF. {R%: 550/399°C, 2R % : 540/370°C . 1200#) TOHREZE]

@RISR

-S/AHOEEE—V1E: ~355°C
Inner Pool LEEESE: ~315°C

-DHREEEN £ . le)&El,mJ#(ifﬁ'gzo°c1E»'F
) BREBICKDHRIESHKRENTTEE

EREDBZRL L RHZHIFR

17

Meeting, Vol.2, p.535-549, 1982.




@ 8. TERBI~HIT5

=k

MEIREARR (1)

@ = EI5 H (MK-IIKAIL))
-EREH A 100 MW
JL—T8: 2
-fE: 1XR%; 600 kg/s,

2% : 600 kg/s

1% : 503/360°C,

2% 470/350°C

O EREH
- H 53100MW— FB 1 1
"RE IRREV2RZREL100% — B

B
e

AR IR

Secondary
Main Pump

13.5m

EMF 7

Primary

H Check

[

A g

X

28 Main Pump

Valve

./

Reactor

EMF: Electromagnetic Flow-meter

18




@ 8. TERBI—HITIEREERZER 2

OB R

-hDBRBEESAEHOEE (E—1{E):
510°C (ERELT) - BRBERICKIVERRLNRESND

ARBESE: ~33% 2RBES: ~6% CEEER
J
600 | (19864 10 A X 1) | |70
! | — mohomesoNaeE |
550 [ SO0 Iyt Pty 160
| E—%iBE519C 1 RAHAE 1
) g ‘ )
< 500 | N
g : NS
S 450 | S
LN i (]
Qo 1\
& 400 3
o | Ty
12 ,
350 |
300 0 . .o L
0 50 100 150
Time (min.) 19

Xih: IS, “EERE AT O —F Super-COPDIZ & AT E S IMK-TIE R ER AN, E16EE A -TRILF—HMT VRSO L
SEEIRSUE, No.11-13(2011) ,pp.217-218.



@ 9. THALKW IICETAERERAER (1)

O =RIAE

-FEREHE A T14 MW (FRESH 77:280 MW)
JL—T#: 3
-E: 1R%R; 4250 kg/s
Zm%; 3090 kg/s é;l;(tiggqr)EAng)ling
-mE: 1R%R; 529/397°C ho
2% : 505/325°C

O ARERREELIEES CEECLEELEEECEEED: : Air Cooler
[ ERN:s S . z
scondary S
(1) 1 RAHFR B ARET W Lo |
BV RF 2RFR=—FE—2 B R FIER) e e
RUTABIZKY , SRE325°CIREF |
- ERAHFEOFR) D LBERTE Doy feat SHTS circulation
: 27OOC System (PHTS)
I RFBR——FE—RE1L, BABERRIT Dhmp, & rcuation ! Evapord
(2) 2R AR ERER T IEEER A o
- *JJ :,H:ﬂ 1 ;k;‘;l?i N 2&%#{) :—:E—QEE (gﬁﬂ'—ﬂ] ﬂE I%) Eeactor EMF: Electromagnetic Flow-meter
RUTABZKY, 11, 2R RV BER
387°C1R#:
RN OF D LBERE; 315°C
2 RBARZ—E—HZ1E, BARARBRBIT

20




9. TS ALK IICH TS B AR TEIREER (2)

1REREZRBARBEIRT HHER

(199352 A %HE)
(EiETE
A D#31.7%)
RS 340 RIS E) 100
dos / 1RBR=_—F—4{=1E
%k
E] 30 D 80 —
) £ >
o E
IO 1@ 300 | 60
e 3 Ol
@ AR f\ &
(2REAHMAR) = 280 | TS 4 40 +.=H
— A L e S
RF 47 + A REANRRTFEBLONRE &
il S AEE 260 L| ——1xzsmsmIrssAONEE —AL—T— 1 90 M
SIEEL (125 A HIT) — 1 RESHRN a I8 — :E_s
2 BATEIR
240 ' 0
0 1 2 3 4 5
FfEl (h)
> Rhybk /aA—I)LRLT BEEZE(BRBRD) ITHETHREL L EHER
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0. T AW IICHEITHE

I:iE

IxalER (3)

2REMIANRBABIRTF MR

(199343 A =)
400 250
BAEE
PRI 5380 N\ 1 200
pag=y o —ZRJAENFAON aiBE
WENZ il — —ZERAHBHON 2 BE
mg360 TN | ZESUAHIFE H O UL SR 1 150
g |- RS AHEHON o R
chRs EA _‘_L: 340 | 2RFR=—F—5iEE | | 100
AR L
BAEE  H \
@ (2REAHR) 320 F N N~ 50
— v \I\r\l\v'\f‘.\'\\ J""\,.,..,_ ~~~~~ A AW Tt Lt PR L WA 4
¥4 AR )
@aﬁ | | ]
o il R IR 300 0
HR i &1 8:00 16:00 0:00 8:00 16:00
P (IREDEIR) =3
::7\./11 ﬂ Hjl:l ]\Eld),mfh%b{%'335 C@Jkﬁ.?’é
LIL—TI2H100m3/h QUI2E) D BARRERELNRE
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