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Meeting for Reporting the Results of Safety Research on FBR in FY2003
(Meeting Report)

Sectional Meeting of Safety Research™?
O-arai Engineering Center*?

ABSTRACT

The 15th Meeting for Reporting Safety Research on FBR was held at the O-arai
Engineering Center on the 7th of November in 2003.

The 9 subjects which were on the result of the sub-committees of the Sectional
Meeting of Safety Research has selected from the 26 subjects were relevant to the
power reactor field of fast breeder reactor and probabilistic safety assessment have
been presented and discussed mainly outcomes from FY2001 to FY2002. This meeting
was open to the public and participants were composed of the inside and outside of
related specialists.

This report contains presentation papers, questions and answers, list of
attendance, etc.

Refer to the JNC open report™® for detailed results of safety research from
FY2001 to FY2002.

*1) Safety Coordination Section, Safety Promotion Project, Head Office
*2) Research and Development Coordination Section, O-arai Engineering Center
*3) JINC TIN1400 2003-005
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Operating Plants Future Plants
(NRC) " (NERJ)
Deterministic I . I Probabilistic
Traditiona} ("Structuralist™) Risk-Based ("Rationalist™)
Approach Approach

* Start with current designs and * Develop new design and
regulatory approvals regulatory process
« Justify risk-informed changes * Use firm probabilistic criteria
to assure safety

primary means of assuring
safety

» Use defepse-in-depth and
safely margins as needed

Figure 2, Comparison of NRC and NERI Risk-Informed Regulatory Processes

[— Defense-in-depth remains as ]

EOBETIENTIO—-FLYRIBERERAINDLS
BEEH70—F

G. E. Apostolakis (MIT), M. W. Golay (MIT), A. L. Camp (SNL), F. A. Duran (SNL), D. Finnicum (WH), and S. E.
Ritterbusch (WH), “A New Risk-Informed Design and Regulatory Process” Proc. ACRS Workshop on Future Reactors

(NUREG/CP-0175), p. 237, June 4-5, 2001.
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Comment, Rev. 1.0, February 10, 2000. 1027
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10
10
102
109
104
10
104
107
104

[ 8 NoblaGas 7 Volatie FP [l Non-volatie FP and Fuel |

Radionuclide Release Fraction (-}

Class-1,-28
Clase-2b
[ Class-31a
Class-31b §
L Class-31¢e N
[ Claws-32a R
Class-32b
- Class-32¢
Class-33s

[

Largo-scale

Intact OV Isalation Failure Small-scale C/V Failure CA Falure

Fig. 8. Source term rel fraction to envir t.

NOTE  Classification = 1: In-vessel terminaticn, 2: Imtact C/V, 31; Isclation fallure, 32: Smal-scale C/V faikure,
, 33: Large-scaie C/V failure
Sutlx = a; Sodium spray, b: Early melithrough, c: Late meltthrough

BRI ESE DRSS (SHARRS/MBREKER)

N. Nonaka, et al., Characterization of LMFBR Severe Accident Progression, paper 41-3, Inil. Conf. on Design
and Safety of Advanced Nuclear Power Plants (ANP'92), Tokyo, Japan, Oct. 25-29, 1992. 19/27
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FUDLZERAWNT, RERBEOESENOEEEE
BLDD, BEAFLEOSSE,SRE(LNIEZE]

FTRANSA—FREZTS.

o EMFEBROBRERIC, $92.5keDF FYILE
RAWEREZREL, EREIGEVKRE cOBER

HERRTS. IR

= ZRHE
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ERRBORRSEEEE |
, (- st —_a”—éﬁs»w
0 — g;:;@as N (I‘i!iiA?()b@)
¢ fH2X=E S 1 ) #aa
PHAAE S - ! _,,,E(L/g Mo
%24 —
PRIFEHNH & 14 (ERHS2)
BY RS R BN o
> EHH
BB EOEERDEE _\Wmt_a/m T\EWDW
RERIEHTEEN E S b | e
o XBEHELER ke
- | L BRAS AR
BEKEH TN N - I )i
BENBEYU T ¢ ;lf ¢
RELNBHEY D T A
BEHAELS L
(N,, 0,, €0, 1,0)
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l 5~6H#&IZBX l

, KRABEMNYFRI O LS E R

BEEATRITET
, 9/24 !

BEKTIRBRREOEEKINHROLELERS

g;%: . B NE —_—
BkOEERS | BkOBREHH

Na  [50wt% (73mol%) [56wt% (77mol%) | O

Na,O [50wt% (27mol%) |44wt% (23mol%) |70wt% (75mol%)

Na,0, | <iwt%(=0) <1wth(=0) 30wt% (25mol%)

BE N

DIAPRESEH 0,:21%, H,0: ~0% NaiRFE:507°C, PAMERERT: 105
0,:21%, H,0:~0% WERE:50°C
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RS DEVEEEADEE |

NP BEEH PAGEHD

r—2 s | BEX

No. = - ﬁ:};; Bk EDDONaE S Jignyi
B—1 LA 8mm 16mm 3% |#950wt% (73mol%) il
H—2 |# 1.5v0l%| 8mm 16mm 3% |#260wt% (76mol%) izl
H—3 |4 3.0vol%| 8mm 16mm 3%  1#940wt% (61mol%) il
B—4 |# 4.8v0l%] 8mm 16mm 3% [#530wt%" (52mo!%) ]
B-5 £ K 16mm 16mm 3% | #990wt% (96mo!%) i
B—-6 A 8mm 32mm 3% | #590wt% (96mol%) %
B-7 AR 8mm 16mm 1% [#975wt% (89mol%) i
H—8 i K 8mm 16mm 9% | #435wt% (56mol%) i3

*) BAFICIOTRBBEONAELLTLE 2D EEZBND,

l 11/24

BEKDIN=ALERELAEDEZS |

BEXBRZOSIHMKBROBBARZL LB HICRELTLD
FRID LR —SARKOBREERYMOERIZHBLTNDLSITHETES

L

BEXRERORREZEALSNDRIS

2Na(s,!) + 0.50,(g) = Na,0(s,l) A H%q4,5 = ~415(kd/mol) (1
INals,) + O,(g) = NaOfs.)  AHO, 15 = ~511(kd/mol) @)
2Na,0(s) + 0,(g) = 2Na,0,(s,) A HOqq,5 = =192.5(kd/mol) (3)

< -

RELRAEDERA NabNa,OFBRITHLTFREMILT S

Na(s,)) + H,0(g) — NaOH(s,) + 0.5H,(g) .A,HO,q4,5=~184(kJ/mol) 4

0.5Na,0(s.)) + 0.5H,0(g) = NaOH(s.) A.H,qq 5=~ 97.5(kd/mol) (5)

2NaOH(s,)) + CO,(g) = Na,CO,(s,) + H,0() AH0,g :=~128.0(kd/mol) (6)
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REILEEDENREILLDOTE

TR cnee |EABR] O, |LBE] O |« o [EEE
No. | BARE | Tpers | mm | mm | me | T B |omme
Z-1 |#9 0.6volY%] 180%) 4% |BoE 3% | 20L/min O
=-2 |#5 0.6vol%| 180%) 2% |BoERT 3% | 20L/min O
=-3 |9 0.6vol%| 180%) 8% |BoEEE! 3% | 20L/min O
Z-4 |# 2.0vol%| 180%> 4% [BoEEE| 3% | 20L/min @)
-5 |#5 3.0vol%| 180%) 4% |BoEEE| 3% | 20L/min O
=-6 |#9 0.6vol%| 180%F 4% |ESEEE| 1% | 20L/min O
=-7 14#9 0.6vol%| 180%) 4% |BHEEED 9% | 20L/min A
Z-8 |#5 0.6vol%! 30F) 4% |ESEE| 3% | 20L/min O
=-9 %5 0.6vol%| 30F 4% 180%) 3% | 20L/min O
#Z-10 |#9 0.6vol%| 4507 4% |BHEEE 3% | 20L/min O
2Z-11 |#9 0.6vol%| 180F) 4% | BHEEE| 3% 5L/min O

) O RELAD

A: 2EHERLEREERGO 1BICEVWTEREL LAARELT-,
2L, MEREREZZ &G T=,

13/24

RiERERELORSE |
@: kA2, BHREL 2vol%, MBALL
0 oy
5 @ : RELOE, WRESR, ORHY
E—R(zk2ME
|<
) |
600 }
5 i
400
#
me
200
& M~
0
0 200 400 600 800 1000
B M (sec) [ 14724
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KEREE (FRAT-1) |

{035, CO4%, N,R—IR)

BRI )
fouy NafE 2.5kg

FrRUSLANT

.....

#EHE 2mY/min

6o mEH
@ SATHS10mmE SR
O SAFHS20mmBE(iER

BN R ERMAENEER

EREEOHE

l 16/24

==
EERSE |
Fist Bl
FrUSLERE
FRUDLRANE
FrUDLRAVES
F RY S LRI R
BAWFMUDLE
HBEERPERRE
BB~ DET

I RBSTER
PRUERS BE
RRIEBRERE
RELHRABRE
REEH R FAES

¥YVVVVVVYVYVYYYVYY

$4507°C

#10kg/h

$41.5m

#1155

$92. 5kg

#521%

Fe%

#52m%/min

IS5 L+ TR

=8

COz : 4% 0p: 3% #ExHBS5RE : 6000vppm, &Y : N,
S 0.2m/min, BSES : $968%
(BAOFMTNHDI05EET B, )

> BERES
> BEAERER

1 (F9-1 (3H)
BRER (RKoR)
&

EB®2 (F9-2) (6A)
> HREEK 53
> BEIERER KK
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EBTFIE |
[z

" e 5l
“3

R

N2 LAY

ERTARME ;ﬁ;%hz‘
1000 ~1000
e < |
i id [
og 500 ‘ Lﬁ 500

sl " U ... e liaae
16 20 25 30 0 5 10 15 20 25 30
B (9 65 (5)

ER1 (FO-1) NaRALRREEEEZE  RER2 (F9-2) NaRA L WMRRFERZE

el FFEWE FENTE RN WS PR

18/24




JNC TN9200 2003-002

RECHORBEERELL |

100 ¢ 100

E I 105 R 1B %) E A5 E25 E 500
90 E 90 F e T
7§U0>56"F§13.H!£7:20>?} [ IRUOSEHREIARR A2 0H
o ==BIR 80 £V o
di ~ nE P
s B EY, \A 5 0§ - ,
m0E | < 50 £ A !
d bR
mat | ] Heo NS
A g g | 3 F=
ZUE"I ey wf L]
10 E | NemALwREm 20N 0 |Na;ﬁx.L\2k'J§D\b20l§F.‘1f3=
0 0
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Bfe () B (5
==
=ER1 (F9-1) %Eﬁ (F9-2)
ZE] tﬂ%®%ﬁ§§/ng§&:‘ '{ k ’rtﬂ#@ﬁkf%§§/5 BEX 7’-'{[:
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B RFORBERIEIR E

100 100 ¢
80 80 |
o -

e _ 4 ; e

NaiR A VBRI S 2385R01% : NaiE AL \%Jﬁb‘bnﬂﬁﬁfi

OA(I...!-..I...I.-- UA/ I .
0 20 40 60 80 100 g0 20 40 60 80 100
BFE (%) BEfE (93)

="
ﬂ

S =E2 (F9-2)
§§§ (E;,@}m%,a,mr it ARBREFORBEEREZL

| 20724 |
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 BBERE OETE

PREEIRBD YV TIVIERENDEE

RRERED IR

EE1 (F9-1) K2 (F9-2)
Na 8 wt% Na 2 wt%
Na,0 38 wt% Na,O 33 wt%
(255) Na,0, 5 wt% (255) Na,0, 2 wt%|
NaOH 42 wt% NaOH 53 wt%
Na,CO; | 7wt Na,CO; | 10 wt%
Na 22 Wt% Na 40 Wt%
z I Nay,O 63 wt% z @ Na,O 43 wt%
oy | N0z | 05wt | A ® I'Nao, | 0.3 wt%
BRI S oH Twird | B Moon T 14 wt;O/ZII
Na,CO; | 7 wt%| Na,CO; | 3wt

22/24
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FELD |

>%ﬁ12g®Na§mL\f:£ BEEEZEREL BEXDE
HEBREEHIIZKY, BERKEEAHD=XLE
KRDT—2EME ?‘é;tb\féf— F71-, BIHERIC
J’ab‘ft:iﬂf.kﬂ@l\5—%—’5"5'—’\’(%?¥ﬁﬁb,
%@Eﬁﬂﬁ@%ﬁn L/T"

> £92.5kgDNaZ ALY, ERESBRIERZEICERICED
mﬁfém&@NgiﬁMﬁﬁi%EiﬂUifﬁﬁ’iﬁXI:oto'Ci"r
EbE AR E2RIERL, BREZHIETSE
HEERERLT-.

>$CiE1tﬁEnu0)j(m1_ml j"DL\—C(i iﬁl%}# l""l
LSS IZERENEITL, BELHBROEMNRE
Zm.&b\‘#ﬂ@iu—;b\‘ %(DiﬁAl BNWTEREL-X
BNRAILGHLENEEERLT-.
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SHENEE |

HRAE SROFME

>R LD K. mg‘ ETIHT 5T —AOMEE

o am L | ETL TER—RELTRANT 5,

ﬂfr’{g Eﬁ,f;ﬂg** WIBERH FHII OV T, EF LT 7OV LS
HMFROR AEBBEO—FITAASBEIFEEENT HLE4IZ, B

SR OI—FITHAAA THHEHET LORIEENT 5.

WNRAVLD RAVBEREHFORUBEICERSHEITOVTHR
B SR ET Il L. RHEFEOFEERET 5.

FrUD L=V —F | EBRBFMOL-aL0)—FRGICETIBTETILE

RSB BR-BHT 5.
\/_’zg—i\ﬁ?i’gﬁ ST 3 - SET A =] =
g¥{ﬁ¥5f®?§ﬁ Jﬁﬁ%;ﬁ%ﬁl-#‘)nﬂﬂﬁﬁﬁfﬂt@fxﬁ’éﬁaﬁ?’éo
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- AE % -

FRUD LR

EROBAEFIIDL(Na) (EERETHREET 2, SBOFRIY LR, BEFHE
(30~50°C) CIZLERICBLTHHS TR UT B LIELL,

BREK-HRE

—BRENEELET SN, BUBKOREERIT L, TR LBGR
BOHE, BiRHE(30~50°C) TERICET LM TEEN - BREEECT
BEarH5,

REL
BENBRBEECITNESICFMILREREOREISEYRBEH X514
R&EalE,

XEREHT

EMLHO1IE, BRILADOBEEIZBTAEREFELNTES,

IS LR T—)L %

ST LBRBEE(E, BEF RO LATREOAM S TR BKEKRD &SI ER T S
TETLELNSTRED., T— BRI, B TLEF RS LR KR EISEEY. £
DRETHRBELTLDED,
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ER15FEE REMERERRRS

FH15F11A7H

AU HE KETE B 5—

REIFEE—
BERBEFERES VAOFEHARITIL—T

i B—

PIMEIZ R ORI B ITEEICE I 28R
-MEIM TR L TOREAR B E B D AZHA-

1/19

R ER

=R IFE DRI 8158 (CDA: Core Disruptive Accident) [
BITHBERPDYMEEBZEERMICAERAL., FDSA~DRE]
MEEEHIC S BEABBEHERORELEES.

MEAR

BREME (ERAERE- /K ZAV-AIRIEERGARRUE
#E (MOX#AM-Na) £ FLV-IGRIEF - R R BR A EHEL .
PREBFHEBICEDHLEMNRREMBAT HEELLITRLER

a—F (SIMMER-II) O#REET—42ELTERT 5,

S REETE
HI13EE | HI4EE | HI15EE | H16&EE | H17EE
AR | BERS2E- KHBROEK .| ERT—4
=A% & ks = R—AE{F
IGRIF/MEER | KHPEBROER | FRIDLBREBROER
IGRIFEER  |SABRIAERETH ’ﬁ-i%ﬁ%%ﬂ%ﬁfpﬁﬁﬁ FRUQLFHBRDER
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CNFETORARRRESEDRE

T

S5 DB

KRID S~ D B HA PR HE
0)6Ew

-ERBRIEITABER

-CDAZZIBIE TOIERLFID
BAR T —ILHE K

ROV VT ITERT S
BERADEEH

- FARBOMERIGE DR

BERAOREE

BZRIE FEAERE SEDEE
SEONGREHEHOEOICEE
TR RBAORA FIEXZES)
ZHOMZL, EMEGTORBAR | -AEH ORISR THEER
AFLKRDORBELESE-. @BER) | HT—/AFCIEENDAER
AIfRIEEHRER | - BB RIcROIRET—4 | - AAHRBATORBELERE
ZI/L. BREEEHICx T AFCIZE | SR 2 80 28R
BOZE(BRAHPAOAINM | EBEE~ADEBRROKRH
DHFFRICKDBE T O IESh
K)x=EELI=.
H[BHBROERICKSFATH T LPERERDER
IGRIF/MEER | xzHoiniE HEBRREEOEMEFARR~AD
“F R LBERERD 153203
. HERD et : il _
lGR,bquE.tgﬁ w'tigﬁ%—ii?}\%m JZé?tsﬁﬁfﬁ .*_ﬁsﬁ_a)%m N =
b . Kﬁgﬁ@ﬁgﬁﬁg&ﬁ“ﬂﬁ&(ﬁﬁ ‘o)k;?éb“%ﬁsﬁéﬁ [=) LT:E:Fﬁﬁ
3/19
=4 He =3
SO =
fEEDCDAEEMF % SRERDAERME
- = —
' 1 Unprotected Loss of Flow (RREIEZZONDERIER)
N d ﬁ d ) > “_@
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A REEREGERD B EF A

BrY: SEIMRE (CRGTAZE) %
BLTOBMMRHESOXERR
DA
R ENH FRER A DA ELA R AN
SRELRE T —ILIATOFCI
(FCI: Fuel-Coolant Interaction)

BHEEENE
447(CRGT)

o
!ﬁé

Tk BRIACEERRED RUKCAHE]
R3S A—SEER
RE 0 B R
SRR/ S A—AD BB

5/19

BRI E LAER

B fEi AR el Wood's metal
#8 B;60%Bi+20%Sn+20%In,
B =78.8°C, FE ~8500kg/m3
#EA;E E - 400°C
FEH(H/NN—HR):0.0~0.1MPa

A MEAHEIA: K
HEAR E . 60~90°C, £ 11:0.0MPa

® EETLFL

@ AHEM TR (BRE R R A S
@ FaEE (FREET {8 % O %% 10mm, 20mm)
@ FTEILFL

© RAARIFRE (R T—IL 2R
* ® IREEmiaHE

Q37F¥—T1RY
-------- - =g IS ISR TRRE
il Q@ BHRES (FM-1)

[TC| a&@st
[PT] Ehit
AHEIFREE D R IE T DR M E R

Y AVI1R
4(1q§ 10mm)

1000mm
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BBR 77k

- 2) [REERIE 10— 3) WIHIRM AR &FCI
RALK REHER IR R &AM AR AR

IS5 (FRE TS j
HEEEERD)
RS (SUSHIE)

1) R MHHT

4) BRIAFEH o Hf

7/19

IR EEPARLTR H D BRI D — 51

-BLAD #IHIR E400°C, KD EAREIOC(AT,,10°C)
-Bh AR (R LIKRDAN—H XD HEE 2= ~0.04MPa
“INARE—RETHHASIZ & BT REZEE1000fps)

AENH TR D T £ ED b B2 ER 8 O {5

< 50mm l

TEILF L |
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BERHEAHEOEARVEREDGE

-EADWHIREA00°C, KD WEIREC(AT,,,10°C)
B AR (R EK DB A—T RO HEAE S12Z ~0.04MPa

-—TC-2
BigERET— 0.8 e et e . 500
——PT1| _ .‘\5" I e
—PT6| - TOR , - TC-16
0.6 i Lo 3 ,'::';::::; \\‘,r"‘“"‘"""‘——-"—‘ 400
’8 : i M ,f‘ 4 ; ‘1*
gi 0.4 L. el e} e i in] 300
o i \/": : - e ;
@ 02 : | 3.1 200
@ 02} , - : o]
o F H
} . N
D- J\ N gt
0.0 . : e e wif ] 100
| AR XV
i} rsaamﬁmfmmrﬁw o SRS A
Ejj E'I'&U?l’%ﬁ 02 0.0 0 5 1.0 1 5 2.0 25 3.00
DELE Time (s)

(Do) a1nyesadwa |
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SERFE R A D HEE LT AR BN R S B

OrEOMHARE QrtiAhTOFCI

X] /} (mEAFFEFEFCI)

QFRBATHFCIZREE @REDOMEIZLD

YDA DT PRSI H O N5
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RELRMRH IS T RN YT I—ILEDTE

HBRE4O AR EE: 400°C, FREERRIE O/Z: 10mm, #HAE HE: 0.02MPa (SHE{E)
HBREQ ...mﬂbkmf# 400°C, fREEREIE O14%: 20mm, FIHAE H2: 0.1MPa
HEBREHFO~OG...BkBE: 400°C, Bﬁﬂ*i&ﬁu : 20mm, #FI#AE S =E: 0.02MPa

® BANN—HRAEHDEAHLE

A
» (FWHM ti
o E!PS%EE&‘G)E)JLE e S| ime)
2.5 | m BEOH A —HREZOEHLE 15
. @4-7k9/S(EE{Z<0)3Ei'>JHHﬂ m.ii) T
T 20| T Q , =
= | : =
é 1.5 - ®20kg/s -] 05 g
o : i 4@ .9 D1.0kgls O
© 1.0 [ AL BT 00
=3 ]
u) E
% L
2 05 [P .
o : .é 1> !
0.0 10 20 30 71 50

Initial subcooling of water (°C) 11/19

A REESHOFELED

'*ﬁﬁi%ﬂt}%fﬂﬁiﬁﬂ”ﬁ?ﬁ‘\ﬁ?%?%%#'@i\ B R AD
MM OFERICK>TRETIENNEERE O FHEENE
(*ﬁ#ﬁi%ﬂ@?i’]t&&u.u;i;b\i*bu) THIEEEREL-,

“AEMOFEFRILSEHFRERATOFCUZE>TRETBEH
[CROTEREIEN S, (EHEEHTIEHMBE T2 E—RKE0N
=8, FCIEAIZEAAHM DS FENREITEEEATLY, )

REF DS TI—IVEDBDICEEE>TAHARM DEFHEN
iﬁ}JUL\ MEATRAIEIC LD 2RTERRM T A EES
tERZ=mERLT-,

R RSB E AT B0 IE AN RBFCI- LB E

j] ﬁ/ﬁkﬁ@]j‘éﬁ# Hﬁ j—é&—tb\ig&mmn&éhf:o ITJ fﬂ*?lﬁuu.i
FCINMARRHDEEE HELTER)
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A E SRR FCIZE B D #ZEA

-BAEPISHEMARYAEN-5SDENMERESDIEE
- fZ T 3—FSIMMER-IIIZ AL -5 R AZ 4 D = JE

- Eﬁ%ﬁ%#': - o i: h :i T.j—: :i
EE R4 :Wood’s metal 1B —
#1%2000cc N
A AR EE 1 200~400°C 22U B -

A (5~a000) Ly
RS K SRR B
s =. £ UFHE (@ 140mm x H140mm)
FK=E: 5~40cc Ot %

FEKMERE: 60°C | ENEHPT-2) |

13/19

RHENMETREFCIOE A EE D —15

on HIA—HR AER A
-RAAK DRERE - 400°C [ 60°C
i EKE: 20cc g
i
1 . — 1.0
5 [Preames) i .
E ns;o.s -4-PT. 3(#;@;:*;)/“ e \.-_‘.3" o //\f\
8 o \\u W e : . .
© // _ é 0.0 e ’iﬁ =i \\ A
_ : - E’%E £ R NS 3
. ) ' 1 .
s § 3 b l“’k@ i +PT1(:§§F%)_
= SAPRIRNLCI 1| YT PG RS
= o @ it %l
L S b\ e T
|——"'> 7k(2000) g 0 ,M,@&M,Kll& \_ ,\& wg%k“f#%m"m A
SIMMER-1III< & &84 } "o 0.22 _*EEL J:o;C:ﬂﬁvﬁ\?E:& 0.26
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MEMERE

ABRSE

-BA/JKDYIERRE : 400°C [ 60 °C
«;E/KE: 5~40cc

&% H(Impulsive force): FhfA4ESE; (PT-1)
DEH LF OFRESE @A DESEXE)

Impulsive force

30 ,

: P e E e HEBER
’c’? 25 ;_. ...................................................... , ........................ B §+§ﬁ%
e 20 b ....................... s ........................... . e
s 15 _ ........................... T — E
S 10 b _ S N T S i
B2 ST YR S S SO oo
ot i #%F%liﬁigﬁdpgib’&iﬁﬂ’ﬂ 'Eﬁo.
0 10 20 30 40 50

/IZKE) 0)?/;;“

A1 (PT-1)
o
&l

PT-1

Mass of injected water (g)
X BHRICETARALKOMPEMEEEEE TEALVED

SR TIEEIEL-—ROKED M S #tb'ﬂﬁibfzo

B5fdl (~10ms)

15/19
RIS A 5E M OEZREDTIE
R &G
‘B A DREAREE : 400°C
IKDYEARE: 60°C
- I7}<g 20cc - 5I7k§:400c
= 2f. § rﬂﬂﬁ‘vﬁu@r A = 2f o /\_ﬁ X‘Eiata) i
= 1 g 1 LS Eiak‘o) _th ]
§ : - : § P
& oles ,_: Mﬂ)/\—ﬁXnﬁﬂa)kT:j'l d o ol o
40 0 . _
S 20 - =] ESEL
@ 20 : @ 20| 31.‘%%;5}#0 lSkg{S ]
e 2
S 10} = 10f .
N N R s 4
0 20 40 60 80 100
Time (ms)
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AEMFRFCIZBDFELD

R R PR D IE S £ R IFR RO IRIZFEL (TmsLLT) /3L
RAELBERTEDIEL (~10ms) ZHHEAN LS. —RAEDEE)
ZXETAHDIEZMAE,

K CEEF) DY TO—ILENFWNEHIZEN T, BAfEEIC
RSN D ZHHENEKE (REFM DHFERE) DEMIZHHLT
A AERARLGNT-, —FEERDT- &Dd)a_hun‘t%ﬁ(&?ks
FHBECCETEMIE-EH) ARE,

EITEHEIC L - T HEDREIMERAEEMICHER SN,

- ZHECREMMERA RN ST KEDSEH T, TS
FOTROONEDEM OEFRENBL TS, —KORE
EMRICE-OTEREENRDTHEEESND FRITTHEZ
B
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REDEED

AR R HIM RO B ET DR F M ERBL-HRE
KHEL. FFDSA~ DR RHEZEBICROIER T —5ZF,

SARBARI R A S EM DT A AR R HEINE S AR EETEM
HHZEETERLT=,

R T — LIS EFEE AT HEREREEEL . SAEM S
BERIFCIGABL L T — ILNE TOFC) EHzZ b AT —

&= =,

AEMBFRFCIUCRDENTRERIIR T HRINMDEAE
(:Euu,E) DFEEEREL,
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SRDFRE

AR EIFCID #2ER
STRILE—FEBAD= XL FYH—AH=Z L

- AEMRBATORMEIEEES
AR TR E B DAE

- MOXJA#4/NaZ& {4 T o AR R H &5
BICFHOHHEBR T —2DERE (IGR

FFRSEER)
IGRIFRSNV B D& - R Ta—)L
H12&EE H13 H14 H15 H16
o RS RE i FoTNasRER
---------------------------- Bt SO s Y - 1 R )
ﬁmmf&aﬁ iR
BER
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A 58 fZ &
HERFEE: SEFOFMRGEHEHACSL T, FOADO BB THERSEFIcE
DRBORFERELLERIC. BRAICLIAELHBMNI AL E—DORBIZESL,

ULOF: /m#El# iR 8RR RIFE L L BE K (Unprotected Loss of Flow) . 1 RZBA MM EERL S
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