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Abstract

To conduct efficient and effective nuclear regulatory inspections at reprocessing and mixed oxide
(MOX) fuel fabrication facilities, it is effective to carry out inspections based on risk assessment. In
order to conduct risk assessments related to the progression of events such as severe accidents at
these facilities, it is important to reduce uncertainties included in the assumed accident scenarios
and accumulate reliable risk information. This safety research project intended to reduce the
uncertainties in accident scenarios at these facilities and focused on evaporation to dryness events
at reprocessing facilities and glove box (GB) fires at MOX fuel fabrication facilities which are
considered to be important events related to severe accidents at each facility.

Based on this overall scope, the research on evaporation to dryness events at reprocessing
facilities was aimed at acquiring knowledge about the behavior of radioactive materials during the
boiling stage, the drying stage, and the post-drying temperature-rising stage of high-level liquid
waste. The previous safety research projects mainly obtained knowledge about the behavior of
radioactive materials from the boiling stage to the drying stage. In this safety research project, data
and other information were obtained for accident scenarios that were not included in the previous
safety research but are associated with significant impacts, and the following findings were obtained:

- The behavior of radioactive material migration from the boiling stage to the drying stage
under conditions that take into account severe accident mitigation measures and the
expected equipment and environmental conditions during such events.

- The chemical absorption effect of ruthenium (Ru) into condensate during the boiling and
drying stages.

- The migration behavior of semi-volatile substances during the post-drying
temperature-rise stage.

- Issues to be addressed in the development of an event-progression analysis code for
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evaporation-to-dryness events.

These experiments to obtain the above data were commissioned to the Japan Atomic Energy Agency
(JAEA), and the targeted findings were obtained as planned.

The research on GB fires at MOX fuel fabrication facilities aimed to collect and
accumulate knowledge on the event progression of GB fires and establishing analytical methods for
evaluating fire-progression scenarios assuming GB fires. In the previous safety research projects,
knowledge had been obtained regarding the combustion behavior of the panels that make up the GB
and the application of a fire analysis code to the GB fire scenarios. In this safety research project,
analyses were conducted using a fire analysis code based on test data from medium-scale and
full-scale experiments simulating GB fires. In addition, analyses were performed for hypothetical
GB fire scenarios that take fire-protection measures into account. Based on evaluations of the results
obtained from these experiments and analytical calculations, findings regarding risk information
related to the progression of these events were obtained, and an analytical method for evaluating
fire-progression scenarios assuming GB fires at MOX fuel fabrication facilities and other relevant

facilities was established.
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Fig.2.1.1 Schematic diagram of sodium nitrite adding experimental apparatus
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Table 2.1.1 Conditions for radiation irradiation experiments

R G o FHL R
N s-HLLW D EHHE & TH IR IR GlEA A EET
un
(R BT FA SE DO RS R A A [mol/L] AIYEEA A YRS
>R [mol/L]) [mol/L]
1 1/2 2.2, 32, 42,
1. 2. 3. 4. 5.6
(K1 1.2) 52, 62, 7.2
2 1 1% 44, 54, 6.4,
2. 3.4, 5.6
(¥ 2.4) 7.4, 8.4
3 2 %
) 4. 5. 6 8.7. 9.7. 10.7
(K1 4.7)
4 3%
) 5. 6 12.1. 13.1
(K1 7.1)
1/2 &%
5 ) 2.8,3.8,4.8,5.8,6.8 4,5,6,7,8
(K1 1.2)
1 1%
6 ) 2.6,3.6,4.6,5.6,6.6,7.6,86 | 5,6,7,8,9,10, 11
(K1 2.4)
2 %
7 ) 43,53,63 9,10, 11
(K1 4.7)
R K Vs iG B
8 ) 4. 5. 6. 7. 8. 9. 10. 11 (A A7
(#70) U)

) [ESLOFZEBRRIE N A AR S B JE RS 214 (—HBEk L)
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Table 2.1.2  Summary of experiments for nitrous acid generation and decomposition

R4 (RFAM A £R)

Al BT 2L

JEC R AR A BB
Giik i %% U))

s-HLLW D4 J@ A A 2 IR ORI B % 28 b S & 7= S
T, ESCWFEBHFEIEN B ARIRF S SEBR R 3 T T %
Co-60 7 >~ R FR B HE 1 2 F N 7 BB RS SRR 2 1T

AN EE DR B 2 B L 7o, BT SR1389 1.2 kGy/h &
L. FTAE O RS REEZ 35 10 2 RRGH RiT 14 o Al A I8 I P 4 Y
T5Z LT, MR OE WS H AR AR R 2 b
AR LTz, el BEHRBAROZD, NOx OKMEBIT
ITEEE R A U,

AFRER TH = Co-60 H >~ %, R HLLW T3 Ad
(& 72 DR (FE LT B MED y UKD FL
¥—{1h5) 2REFFTEHLOELTEELEZ, —FH T, EE
® HLLW Tl o # 2 & EEOBFENF L L fERST
FNF (GO S R D b RRBRITAHEE
D FFH R R & B B RS R AR R ZE B O B R R R 2 B Y
ELEEbDTHY  NOXx DXMBITE2 G D EREO R TE
B4 2 b O T,

o 2 RS 00 M ol
(REAH BRI R 25 E))

s-HLLW (ZHAS R 2 1 [RIdsin L7=1%. WhisABR 2 BHA L.
Wi K B LAY FRIR S OYE S B 2 B L IR R oD i
WSS R AR ENC 5- 2 D B 52 i LT-,
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Fig.2.1.2 Migration of gaseous Ru to the gas phase
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Fig.2.1.3 Relationship between total nitrate ion concentration and radiolytically generated
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#2.1.3  s-HLLW (2331} 2 WERNEE A A 2 DIy i BE Tk D 4@ A A v b 8
Table 2.1.3  Effect of metal ion ratio on the decay rate of nitrite ion in s-HLLW

HIHPIRAE D s-
B #E O3 P ER T B PERRT
HLLW (Z%}1 %
Yo k [1/min] R?

&EA A4 L

0x 2.9 -0.064 0.9945

0.1x -5.0 -0.014 0.9926

1x 3.4 -0.005 0.9844
S A i R E B %ﬁ%ﬁ%ﬁﬁ%?wﬂozmewﬁmgd%\ﬁﬁ%@b
T —2ICET A BEERIC L > TREB L,

m&)EJH%%%&ABﬁﬁ%ﬁﬁn%%%%“éFﬁﬁ%)
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(1) SUKIR RufbBW) Do fR2EE) & NOx 52 BIZ B84 % Bl
L B B T, AR T D NOx T AR EEASHIIN U, SR & A AR RSN EIE W LT 5 &R
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W) Doy FEZENZ DWW CHEER L 7o, 7235, ARRFZEICER 2B Z0IE. ESLAFZEBR AN B R
JR - e B R ~ DR FEFEE L L CEE LT,
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Fig.2.1.4 Schematic diagram of Ru gas phase reactor experimental apparatus (batch type)
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Fig.2.1.5 Schematic diagram of Ru gas phase migration experimental apparatus (flow type)
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#2.1.4 AR & BRSO As 12 & D RuOg 47 iR il O 22

Table 2.1.4 Summary of RuO4 decomposition tests using batch and flow-type reactors

R ERS

] 55 2k R PASHR TH A 278 S, RuO«EE ORI ZBHR L .
KA T O iR PO ZEE) GREIKGFTES NOx DR
B [T AT =2 ARG LT,

Ui

Tt

1 HCEAER A AfiiE & REEM 2 B RE LR TR 2TV, BOR
B ATATANZEORE TEL D50 E 2 7
L. RuBATHEEE T /VICHERNT X —4 (HLRImFE, #
Bt & OFOGHE) &8 L7z,

e

2
o0

=
S

Ref (120 °C. 100 eq. NO2)

——Rum 1 (180 °C. 100 eq. NO2, 10 eq. NO)
Rum 2 (200 °C, 100 eq. NO2, 10 eq. NO)
Rum 3 (230 °C. 100 eq. NO2. 10 eq. NO)
Rumn 4 (300 °C, 100 eq. NO2. 10 eq. NO)

&
[~

Residual ratio of RuOy(gas)
o}
o

0 1000 2000 3000 4000 5000 6000 7000 8OO0
Time (5)

) ENEHFFERE R IE N B AR DA e R s pkeE 213
2.1.6 1EEN RuOs D fRICE 2 5% (Runl~4 i)

Fig.2.1.6  Effect of temperature on RuO4 decomposition (comparison of Run 1-4)
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B LR 8 & [0 AR » SRl E ) 22 IS SEBL LV | KUK BN A2
720 OWIGEEE N(mol/m? + s)IZIRANTH X5

N o= e @2.1.1)

ot
G JkZCHNOZLDRuO4

R

PRuO4 :Ru04§3\}j? (Pa) , FTHDOEMEELTEZLND,
Cuno,..  : HNOLIREE (mol/m®) . FTH5-D&ML LTHEABINLD,

H o~V —E (Pa m¥/mol) ., Sasahira & O ERGE R SMHEX LS TE
A B 2118,

K KA EBELRE (mol/m> s Pa) , —HEREEET VORIV EN L
2.1.14

Druo,  : AT TORUO,DILEAREL (m®/s) . HAJFFRTOREEEZ

s,
k, : RuO, MR TR 2L T D BR O BSOS EH (m¥/mol-s) . REIET
HYPENRLETH D,
(3) "BROMWE

AT, ETANRTA—ZORELBEMFEORIEEZ AL L, LTOT7T =2 If5%
1T- 7,
@O Ru RIRH AR
UG T — 2 WRIGHEE N, RN O XM EBEIRE Ke
- H & (2.1.1) OERP N EHER Ko & v, Bl — RS ET L OZ 4 (y-
B OFEE) EHIFI LT,
- SBR T EAUBEES MR Y O Ru KU ARERBREE & & F O WRI - L NSRS % 3 L
RuOs % G128 K & Hih Lo DA~ Ru BATEZWE L. RIS T
% B O 77 AW TR g RN L7,
- ABRSE R (5~70°C) | AHERIREE (0. 100, 1000 mmol/L) . HEAHERIRE (0. 2.
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FUEGFEM LT, 723, IREREIX. FAERKNDREEN TR L, MR
DAL - T ORBIEEREZHE LD TH D,
@ RuOs it Z B3l Bk
UG T — 2 IR PO R E R ke (IR — 7 G C D FEYEAH)
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RN DRGSR ER A B L. RuOs IREE L OBIRMN D k &K
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WARETH D Z LA MR STz, A iE, WIHKIZ 10 mmol/L HNO, &% Tlx, 60 C
T =328, 70 CTIL =449 Th-o7=,

Fo, MR p oEFEX (B = y tanh(y) 25,
B RUGDET NV EHEARRETHL LB BND,
(5) A#HOME

JET-FARTIL, ERROEE RIS, Bt I L 2B RROBELREHE L. Rui
TS LB BINT — & Q4G I FEOMGSE, SR EEEAE LT,

IO ORBFERKOBRND  MEBEIREN O ROMRE g 2H I L, Bkieta 60 C
Ll bl — RS E LTIV IRZ D 2 & 2R Lz, — T, AR 2 TR BT
a— REZRIAL RFEEFGOERIZMH O Ru OBATESR) (KMBAT. 0, EEE - %
%) ORKRNEEZHRTEINEEERTH LN, FHETH D,

4)

MMEZTFETIX, p>2 THIHEH

#2.1.5 BUSHRE B (BEMILA 47 & & it i)

Table 2.1.5  Reaction coefficient B (including wall deposition in evaluation)
I 2 mmol/L 5mmol/L | 10 mmol/L | 100 mmol/L
(°C) HNO: HNO: HNO: HNO:
50 1.94 2.01 2.12 -
55 2.47 2.46 2.56 2.96
60 2.67 - 3.28 -
70 4.71 - 4.49 -

) ESZHFEBHSE RN A AR )T JE B SRS 210 (—ERkZE)

2.1.5 Cs EOHEFEZEB DR
(1) CsZEDBATZEENIET A

AR F G N U, E%ORE ERERICET D &, CsibAWENER LA~
BATT RN S 5,

A TIL, ZOWBERFET 2720, #E%ZORE FABEMIZHE TS Cs (bEmED
FERFEB R OKFHFICBIT L Cs LA OEENICET 2T — 2 2 MG Lz, £7-, f
HEE ORI EE & 7 R EY ORBEFENZOW T, BITREMIRICKB T 2T T L
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DY R K OERYVEORSGZ FEi LTz, 723, APPSR 5 HBRIFEIE. E2arseH
FIEN AR B~ O ZFEFE L L CTHEME L7,
(2) ABREOME

HolE % OIRE EA-BFEICIIT D Cs FLAM OB E 2R T 5720, FiREEZ
TA—=HELTREL, s-HLLW 2 HER U -/ E Y% 1350°C £ TMEAL , RAZE— 2L
HESHT (LT ITG-DTA)] &5, ) RBRZEM L7z, 612, CIRFAAIC KL v ZEy
TR END WREMEN & D Cs LA O R - A A2 HE B L, TG-DTA 3k CE & 73
RENTZBRHERE LIAb B fE Lz, E72, Tc X° Mo 72 £ O IAFY B SRR S &
ETREATMM Lz, B, T lXLZERMAENFE LWz, REL LTIMiA 4%
BT 5 Re Z#¥RIM L., Re OF M| L 52 bk LT,

KHF D Cs AWM OBITEE ZET 5720, BITREOHEELVTE I %2 /3T A—
Z L LUCE L, Wil E 2 W C TR e ol Lo, AREEIL. ®iREMT
TR T DHCRNTO Cs{LEMOBATZES) (k- ILAF - =7 v Y ik - #if) &4
THIEEEMUTHERL TS, i L7 B WIc oW TR, RENEBE~DILE &, 7 1
JLZ TORERE K OEIR L MR LT,

(3) B R K VB
@O TG-DTA DORRERESE H

%) 600~800 °C & U 1000~1350 °CD 2 S OIR L& CHE R B EHONBE ST,
SCHRFRAE DGR, M %R HiPH CHRE T 5B OB (CsReOs. Cs:MoO4 %) & DItk
RBBOR—H LTI b, ZNODILEMDBAER - B LD EHE L, &6
(2, BEERWDPECTIREICRE LG EREZ £l L, EERDEZAET 52 & T,
Cs HELEW O HE % B LT,

@ FLEYOIREZEE) L FMET L OKR

WLE ) OEFEFHIICE T 5720, BWMtET — 2 % Cs LAMOFERIBET < £ TR L
7zo BARIICIE, 620 °C £ TOEMMEE K O Cs b AW DORRT — # % F T \ZHUHS Lz,
DI, HLEYIRE OFME T AT OW T, PR EEY & T NBED 2kt G & LT
Teolzxt L, Bt - BV NOZERISONTERE 2 F72IC BB L, BT LV OEREK -7z,

@ KT D Cs FHLEWDOBATESH)

AR EREECTEBL, LTFO LB REANBE~OILE R, 7 1V TOMEREKR
OV i OB A & fE Rl L7z,

- RRERIRFE 500 °C STl 3B B AN £ TOM TR Cs LG DO R P35 L

RDER E 7R o T,

- PRERIREE 600 °C SefF Tl MR OIER IRV, il s TR L, ThE &R
BN U2, ZHIIBATREEN COMRARMEMC LI . TAK CsfbapoT
oY LR EIT LD EEZ LD,
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CRBENEAS~OLFESL T A VA HEBOIEL XN KEL, o2 {EARETH
Do
C MHERFH AR < R DIEE Re & Cs OFEEZENILR LIz, Cs OB EN LV EA L7
ZEMB, CsReOy ERXA Ly 7 AT T U VUNEBEL DORIGHIRINEHEE S D, WEE
EDFIENDEZIZS WRIFTHRERZIT S 2 & T, UHIEDOZE L PMICETE 5
LOLEEZLND,

@) ASBoOMWHE

JREET I, EREORREZRITRIC, BRI X 2R BRER K OB E LB E 2. Bl
EMEZBEINT — 2 OES, FHETIEORGE, SORLEEEIE L,

T OB R K NELE)N D | Cs (LA E ORI S I3 HE SR 03 U725 R P 12K
3 57, WEYOREZEIHEBEMICBWWTAEHTHL Z L2 LI, o,
KM D Cs FALAEWOBITHEBCOW T, HELBEZORRICI Y | BRI X O
W2 s - LA & - fEEICE R 22T o B m L2 G L7z, — 5T,
FIEEDIT S DT OMBENEE & OSSR T 2 RSN b v, HEMEOMHEIR TR
BTh D, 5%I%, HORE R LiZmd, EEEAROUEE, IR - Wi s EEE o m L
RO RLFIZL Y, BINT =2 OWfG L HWERTT VO Y M. BRE DT
FEOFMFEORT 1T O LEPH D,

2.1.6 FRERMNT = — FOBMHIC AT /- EEH

ARFHEFRITHIS LT a2 BRE R = — RO IS, BEFOMTET
e a— RoEHeEEZRAE L, B Lz, 62, il L2 EICs LT3
LR DRRT — 20T T MEO T ARG Lz,
() BEfF=— R« =7 L0 20

EWAACHIH STV B I0FED Y — A ¥ — A FIEL A L, AREHES~DHE
MMz Lic, AR RIIUTO LB TH D,
O wg=a—F—E

FATE, SHAWED-MELCOR-SCHERN, MELCOR, CONTAIN, MAAP, THALES-2, ASTEC,
ASYST, SOCRAT, SAMPSON
@ FUR{AR GEBLEFRMETICLELE 2 b D ER)

« RBUBL 72 FRALBR A 3% 2 35 1) D BUK ) BUG 03 G BRI 7 RE [] ~CARAT 7T RE

- BB E OS2 O MR & E T /KB ER IR A 1R O KU B OV AR 00 26 8 2 fR AT FT B

- 7 1 YL EEE) & fEAT AT RE

- FRFEHLIE G C DAL BSOS K O RS 268 % fig AT ol AE
@ ARG SR OBEZ

SCHR 2.1.14 OFRER RN D | 7RI E F R (LB 2R 2B L TLLT o pg ik
&GP R S NTe, £ 2.1.6 12, fifHT = — FOBERER G — B2 R,
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- KRB 72 FHALER MR 2 35 1T D BUK IBLR A & FRAY 72 IR f) CREAT mI6E

KRB % (100 mifk) (25 LT3R TTIRMARAT 0 AR VARMT = — N oo 135
FHazx @<L EAHENTHY, /J— K- Py 7 vaiER#Y ThbH, FATE,
SHAWED-MELCOR-SCHERN, MELCOR, CONTAINZ M AlGEMEZ2H 3 5,

- R BE D Z AL D IR YE A o KRR B 1R 0D SURE S UM R 0D %% )y % gt A vl
AFEEFSR TIIESIREMBREZ 5O KMEBRIR IR NG L 22 505 B - HEk - X
PELREL « FAFNZR RUESE OB T 50 I S v Tuvie vy, BEFE ORIE R Tl iz
B HETE P MAEEAZSE LIPS LETH S, FATEIXMEASE & I5ER
BEHRHAL T2, MERRBPHBELEZOND,

- 71 YL EEE) & fEAT AT RE

FEMNGOEa— Ricz T v Yy VETIVIIHFEET D,

- RIS G T DAL TR % AT W AR

FATE & O'SHAWED-MELCOR-SCHERNLIS D =1 — RITHKIFFERZ KR & L TEY
NOx. FHFERBIHES 2 4] 2 720,

K 2.1.6  ZRIEHLIE FRMATIZ A0 B ARHERE & BEFIRAT = — R O RIS PR

Table 2.1.6  Functional capability matrix of analysis codes for evaporation-to-dryness event simulation

No. | =—F4 AR ELEF R IO L E R
RRELRBFLE | BREDCZED |=7ay VD% | RREEERT
RERRIZIS T DB |FHERIE 2 2 ek BhARAT DAL RS D
KRABR DY |EBRIRA 1R DKAH Mr

B OVEHE D ZE8)
DIFEHT
1 FATE O O O O
2 | SHAWED- O O O
MELCOR-
SCHERN

3 | MELCOR O

4 | CONTAIN O

5 | MAAP O

6 | THALES-2 O

7 | ASTEC O

8 | ASYST O

9 | SOCRAT O

10 | SAMPSON O

KEPTOLFOEK : O3z AT 5, XITUEREZA L2,
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(2) FLHFE T E RO 213
HEALTOINT T —ICHEL, DEILICHBESNIFREEBI L, &5I12, &
Br=— ROBEFICHLERBERZIMN Lo, REEB X, ESZAHFZERHFIE AN B RIR 710585
FEEMEA~OLTFEFEE L L TEM LT,
O FFNTRAET D ER
IS A RYEATENE. Ru - CsHEYS. HRAYER/ERKSE
@ BATRE CTHRAET DL HEL
ARREEE, RuDWRIL, =7 o VIR, BER TS %
RCBR AR R R D FG
WH, A7 L —, HEPAY 4 )L Z |2 L HHlitE%
(3) ET LD FHAVEIZEET D E
ABRFHZIBWTIL, UTOHF#HTET M EZEDDL Z ERAENEEZOND,
- BEFET— 2 O
BURE) R OMEBATICE L CiE, BT — 2 2 5u e U, B3 2 RIS\ TE
TIMEEITH ZENEFE LU,
EBIERBRIZ L DT A—Z BE
T—ANARRELTWAHBIZOWTIX, SEBRRTA—FEZTGT 57 DI BNRER %
FEhaT 52 ENHEYTHDLH, T TV [F—=2RRELTWAHIHHA | &%, ZAFHE
RRZ R A DAL SOGCFER F BT 2 3T A — X 2457, BAEMICIX, CsHomiRiE
FACESE | A - & B OB RS, =7 1 Y IC BT D kL 1A R SORL B SAf
BATRREENBEM B~ DL E ZE), 2R G R COMPET -2 EnB T on b,
- BEAfF o2 — RoiEH £t
BURBNRIT ORI E T VIOV T, BEfFa— RERX—2X LT 52 L REMNTH
Do —J7. ARFEEEA OO OB LTI, Ty a2 —rzEny
HEDRD D,
E, FHLERMRR OARGEEROTOICHBE SN Fa— REEHATE 554, 1k
LROSE OEREFBOE Y 2 — VBN TREZ A TE, T MEEORIENFIN
Do
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2.2 GB kRICEAT D%

MOX BRBFIN T 5% @E%ﬁﬁﬂ@ﬁfi BERERKOFERO—D L LTET LT
%5 GB KK DX RICBE T 5 3% - IR bR LR D, T b O - T2
Lé_&#%\%@E%&%ﬂmLT%@%%K%dwf%%@&%ﬁﬁé:&T\%%
HIZRRAEN AL 2D EFE 2 DN D, ZOERBEEOFETIX., GB kKOFLERICET
HT—HARMAEEE LT, FH T VAN S EZIRIET D ENEETHD,

FATHAMIRIZIB N TIL, GB OMERMEN & W 7o/ B D K SEERBR 12 K - C AR
IRRRBRT — & OV R A B L7e 2217223 3 SRR GB KRICR T 2R E o Bl S %
RS 57292 GB KK DOFEGHERICET A (EHEL GB OBRBEET), HUHIEME O
BATZEE) OIERBLETH D,

F 72, GB KKEDRIRITAR D %A - Hias O B 2 FE M 2 72DI121E, GB kKK Ok
Bt RS I R ET B EBET OMLERHY . ZDF @%w5°%ﬁﬁ%%mbf
BLIETEETHD,

AW TIE, GB KKDOFER TV AORHEN SR T 22 &4 HE LT, GB kK
DELERICEATL2IMAEZILTET 5L & b, GB kKK OKKPH#EXIRIC L DB A T
M9 BEEOFERA « FEREME T 57200 GB K SEARHT FIE 2 5l L7z,

2.2.1 GB KKHFFEDOHE
(1) GB KKDOFLHERITEET 2 F R OILFE
O GB kKOFELERICET 2B T — & KOV RO TS
GBK&®$%L BT 2R ZIF T D720, TRRHEBICHEHT 23 BT — % 2
L7z, ABFFETIL, GB DIRFE, 7SR O K& SEERKSEFE RITTRBICET S
ﬂﬁ%ﬁét 2. RFED R 72 5 TR GB K OVERUR GB & W7o, EHIE GB 1T, —
I STV 5 H— 0 GB OIRFE & fifiE L 7=,
AL GB kS D zEd) (BHSE T, #R&MET)
TR GB KK D28y (BAMSRME T, #KSMET)
GB 7SR VAL D BRIGEZE )
EIREHE (R) ~D KD
FREE OREBRT — # 1L, EIZ ASNR (IH IRSN) & JF 1 ST & O THifs <
& TRESEARCH AGREEMENT ON THE IRSN GLOVE BOX FIRES PROGRAM | (FIGARO
TuYVxs b)) ATHESNT 2019 5 2025 EE TOHIM THEM Sz GB Ak SHERT
G L7z 224, Jeds, REEICKIT 23 BRIT ASNR 235206 L7z,

@ FERUE GB F D K IGRERT — Z 1T HLS < fiftr

OTHAF L7288 GB, FERUE GB DK SGABRT — Z TS T2 920 L T, GB
KIEDFERERICET DA AT Lz, AT TIE. EIZ GB RBEE T /L 229 RERIES
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ALTUv 5 ASNR (IH IRSN) (T & o THIFE S A7 KM = — N SYLVIA?2¢ Z [l 7z, i
HrxtgeDIE B % L FIZR T,

HRL GB K (BIBSIE T, SR T)

FRUBL GB kS (BRI T, #ASIET)

(2) GB KESEHT FE OB i

GBA K K VK KB RIZ & 2 B2 d T 2B 0 FIRA - BER AT 527200
GBK KM O FNEE G LT, F7o. RFMAUHE > TR 2170, FHIRA - FE A2 b
HL7=,

222 GB KKOERERICETIRABRT —% KO R ORE
221 (1) OTHRLE GB KKOFEGERICEHTIH-BT -2 2L ToWIIRT, £,
QIR T — & 2 IICBE L 2a AR,

(1) BfFL7=BrTr—%
OB SATE T O h BILGB ok SR

2.2 LZ BRI O A B2 /97224, UagidBrCix, KElo 7 — K2+ 5a—rhn
J— A —ZHEE TP HBEGBAFRE L T (K2.2.1 @& (b). D HHIOH CiAD Az L
(RV—Ax—hF (LT TPCJ &\ 9,)) ZHANR—F— (¥2.2.1(d) THEAKIHET,
PRBERF DFEBGHEE (LLF THRR) & W9 ,), EERBDHEESEZHE Lz, X2.2.212 30808
RoO—fF L LT, PHILGBOBRIEZEE) DORFMZ (A R 9224, K222 CHBIZE S 7o h B
GBABERF O FERAMERIILL T D LB Th 5224,

(7)) N—F =&AL T, N—=F—{llD PC /SR EMENLT-, DR, —H D k%
M7 a—7R— ML NEELTGBNHIZRALLE (K2.2.2(0b),
(A1) 7N—F =MD PC SRV PE LT, WHEL L 72 PC /SR VA GB IRIFICEE £ o 72

(X2.2.2 (c)),

(V) N—=F— (D PC /RFVDRRIEIZ L > TR OEAIER L, S—F—D k% GB
WHEBIC K W ISR A L7ZZ & T, GB IRICER L72IE [ PC OBV iR, /N—F—
DX D PC 73RV D INE K OBV RN HEIT L7z (X222 (d),

(=) N—=TF—DOxf 1 D PC RN EM A B L T (K222(e€) . HEMIZHE LT
(¥ 2.2.2 (f), GBBREERFD HRR 1T Z O TR E R o7,

() BRBE DRI LR RBEM OB IC L > TARBEMET Lz (K222 (g),

(1) BREEW) D BRIV HE DN/ NS L 72 o 2% (K 2.2.2(h) T, N—F—%&{EIEL
TRERBREZET L (K2.2.230),

QRS T OB GB kSR
B % DR e OV IR GB OVl 21X 2.2.3 (2”3 224, MgikBrCid, RS
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TofzE (X223 @)@ Room 3) [ZHE GB Z 5% E L CRAEE S, FEGHESAZHIE L
72, Room3 (IR 120m?) O EIEL 10 1, [AlfEs% A L 72 5647k S 5tBR 227 o 44
ZZEIZ LT 2.5, 5, 12,5, 20 Bl /h (KGR EICHE S 5 & £ Eh 300, 600, 1500,
2400 m¥/h) & L7z, ARRBROBKIEEIT, FEHiiX O GB X {E S 41TV 5 R O #L R
EAUELTWS, ERERIIUTOLEBY Th D 224,
BRSO EGEFL IR S T & HE LT/ E W23, GB BRBE DMK RE [ 23 88N
L7z,
BRI B R EWGRIE (12,5, 20 [E1/h) DI EE EE 0 IRg i 280 O BRI BR B e ik & 48
BILTRER E o Tz,
BRI ENMERNGE (2.5, 5 [E/h) 128 2 5B ORI Z L OBmE, BISE
ERESEBRDFER LIRS T,

QBB T B OB T D FHIE GB ok SEBR

FHUL GB AEEBRIL, FHUE GB 0ROV ICEHML GB ZHW = Z L &R &, H#l
LGB K SBBR (K222 RO 2.2.3 2HR) LIZIERBRO 5L CHEM Lz, X 2.2.4 1258
B GB O — i Z2oRd 225, [¥] 2.2.5 ([ZBAMSRAT: T R OMARSRAT: T2 1T % EEUE GB BRBERT
® HRR DORFHZELD—FiZ =3 225, 7236, KF D BAG_CSS_1.2 [ IS T TH S,
BAG_CSS_1.8 XTYBAG_CSS_1.10 (FMX LT THY . 211 H D GB ZaxiE Lz (K
& 240 m?) OBKEEITZFNE 5 [E/M & 22 [l/h (BESHEICHBERE TS EZREh 1200
m’/h & 5280 m¥h) THh D, EEUE GB DKKRBOELRERITLLTO LB THD 225,

R ST (BAG CSS 1.8 KT BAG CSS 1.10) @ HRR Dt KAEIE., BIMSHT

(BAG_CSS_1.2) (ZHARTIRWAS, BREERKBEIRFI TR R T O TR R VR R & 72>

oo T OMEEIT P GB KRB OMER L —%KT 5,

BRBS: T O FEHIME GB JRBERFIC IS 1T 2 FatelE (S L oyERh., BN ok, X

BOWKE) X, X222 \R T H B & FETH o7,

B St T (BAG CSS 1.8 K TXBAG CSS 1.10) OFSRMERIL, A% 0K A% D%

fRICI 1T 2 FHEE GB KRB OFE R & BB RRKOER Lo T,

@GB /AL D Kk SR

AR TIL GB O~ Zxtge e Lo, BT iEi% o GB Ot S rVIZIiL,
EHLIEZRY AZ 7 UNAEEATF L (LLTFIPMMA] W9 ,) BORFURMER ST 5,
WA TIX, (LEOFE O GB THHA I TWAHEEA PMMA (Kyowaglas) |
Kyowaglas D ~X— 2K Y ~—"Tdh 5 PMMA KRS PMMA OEH (PMMA (2 12 wt%
DKER L~ 7 %7 A (MDH) ZERML7=b0) O 3 FEORE 2 25448 s LT, &

CEID T R 2 0 O RE (m¥h) A EEOER () T L,
(E12) Jo% ek B FH 00 oo LB R OV GB DRI/ S LI 1E, PMMA SUESAE AT PMMA OB 4 IV C ok
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BER DA B FE 45 % 2 UL UHE LT- 224 7233, PMMA 13804 PMMA OB BT — % O
GO, REEMIZINER PMMA L FEREOREESEB) 2 )3/ SR LM OFRE D 729D Z
NENBR LTz, 4 2.2.6 12K SR M OBAHEEY 72 ) @ HRR ORFHZ(LZRm3 224
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N EBBULRESERETH o7 224,

OBBEE (R) ~DKED B ER

BREEE (B R) ~DKBOEBIZET H2HMAEZIGET 5720, ETEBEME TH
% PuO, OEEE, SR TOREMEDRMENELIL TS HIO, #REWE & L TEE L
72 2240 RIT, SRAMIT HIO, & A1 35 S 72 P B GB R OVFEMIME GB 2 ES ., 20
BRD HEO, 23 KRIZ L > TRARIZAT T 286 258 L7z 224, ARBRIZ XL D . GB BREBERT
® HfO, DBATEIGIZET 2B T —# 2 B L T, BB E ~D KB D BT 5
R E B LT,

(2) RERT — & 2 IS L7z a
(H)TORBRT —Z 06557 GB KKEOFERMERIZET 2 E2MAZ L NIRRT,
BB T O L GB OBRBERFICISW T, SR LAMIIOPRBEIZ K-> THE L7z @R
HAD—HEN T a—T 2/ L0 GB WIZIAT 2BEN Ao, 2ok
MG XFOVE OBRBERFIZIE, IR A GB WICHAT S Z L2k v GB WO E
PNEFTDEEGIT, GB NOWRENREE, KB, BPRBEMkTIE 5 2320 T 5 FTREMED &
Ay
BT OB GB K SIZH 1T 5 HRR O KAEIE, BISM: FICl_TIR T %
DL KRR R < 70 Do KKHRRERFRRTIE, K BESE O BERE DS HERF S 2D 5 )
DHMWTICBNTEHETH H720, GB KD BB Y 7= > TITHR LA & I SEHk
TRl & ORARAE + R BE T HILEN S DL LEZHNLD,
PRI EPMRNG G OREGEE ORI (LML, BASEETORE &R 5 THe
PERDH B, ERFEIZEBWT GB KENE UHAITIE, BAERIBICR T2 4 DM
1E, BHEERE O ESORBRNERIND Z Lo T D, THHOXRIE, kK
BECTOWDEHROBRKAIEIET S Z LT, R (BF) OftHELZHIRL T, GB %
DORBEZIHIT S5 L2 ANE LTS, €D, GB KK DREFAMIZ I T,
BRMEDN NS WGEOBGAZEET LI ENEETHLI EEZEZ LMD,

SRBREAT o 7e, AW ORI GB OMBERBEE R (K 2.2.5) 1, VI b PMMA & L8
DRRTHD, 7oB, K222 T, #Ef SRV EZTD 1T TWARWHHEIEE GB OGEDOMERTH D,
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i) P. Zavaleta et al. 2>
221 BAMESRAET O B GB Kk SERABR X i
()i BRI 2R, (D) UL GB D —Hil, (o)5GRHAE. (d)HF A/ N—TF—
Fig. 2.2.1 Medium-scale glove box fire test facility under open conditions
(a) Overall view of the test facility, (b) Example of a medium-scale GB,

(c) Ventilation system, (d) Gas burner
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{HH#1) P. Zavaleta et al. 224
222 BBEMTICRT 5 P HUE GB K SGGRBRRE RO — I (RBE2EB) O RFH 22 1k)
(a) 73— —rUKAT, (b) 40 B, (c) 240 BV12. (d) 360 1%,
(e) 480 Fh k. (f) 600 1%, (g) 1800 B4, (h) 3640 Fhik. (i) 3720 B4

Fig. 2.2.2 Example of medium-scale GB fire test results under open conditions (time variation of

combustion behavior)
(a) Before burner ignition, (b) 40 s, (c) 240 s, (d) 360 s,
(e) 480 s, (f) 600 s, (g) 1800 s, (h) 3640 s, (i) 3720 s
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Exhaust

Admission

Room 0
Hallway

H ) P. Zavaleta et al. 2>4
223 ST O TR GB K SGRBRER(H (). B GB (b)D41El
Fig. 2.2.3 Medium-scale glove box fire test facility under ventilation conditions (a) and

appearance of a medium-scale GB (b)

Hi#) W. Plumecocq et al. 223
22.4 FEHK GB O—fi
Fig. 2.2.4 Example of full-scale GB
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Hi#) W. Plumecocq et al. %23
225 BRBGRME T R ORI T2 31T 5 FEHE GB Kk SEGRBRAE R o> — Bl
(HRR D REfHIZEAR)
BAG_CSS 1.2 : BRI T, BAG_CSS 1.8 : #5454 (Hakml% : 58] /h) .
BAG CSS 1.10 (#5[m1¥k : 22 [A]/h)
Fig. 2.2.5 Example of full-scale glove box fire test results under open and ventilation conditions
(time variation of HRR)
BAG_CSS_1.2: under open conditions, BAG_CSS_1.8: under ventilation conditions
(air renewal rate: 5 times/h), BAG_CSS_1.10: under ventilation conditions (air renewal rate:

22 times/h)

1200
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£ 800
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o
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200
0 1
0 250 500 750 1000
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H L) P. Zavaleta et al. 224
[X2.2.6 Wi SR O K SRR OFER DO —fF] (HRRD EERZA4L)

Fig. 2.2.6 Example of fire test results for protection panel material (time variation of HRR)
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