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Safety Demonstration Tests of Postulated Solvent
Fire Accidents in Extraction Process of

a Fuel Reprocessing Plant (Part I11)
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Hironori ‘E»M&TANABE-{-3 and Kazuichiro HASHTMOTO

Department of Fuel Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
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Demonstration tests of hypothetical solvent fire in an extraction
process of the reprocessing plant were carried out from 1983 to 1984 in
JAERI, focusing on the fire behavior in a cell by a large-gscale fire
facility (FFF) to evaluate the safety of air-ventilation system in the
plant. Fire data from the demonstration test were obtained by focusing
on fire behavior at cells and ducts in the ventilation system, smoke
generation during the fire, transport and deposition of smoke, and
integrity of HEPA filters by using the FFF gimulating an air-ventilation
system of the reference reprocessing plant in Japan.

The present report is published in a series of the report Phase TIT

of the demonstration test. Test results in the report will be used for

The demonstration test was carried out by Japan Atomic Energy Re-
search Institute under entrustment of the Science and Technology Agency
of Japan.
+1 Department of Chemistry
+2 Department of Fuels and Materials Research
+3 Department of Reactor Engineering

*  Nippon Muki Co., Ltd.
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the verification of a computer code FACE to evaluate the safety of postu-

lated fire accidents in the reprocessing plant.

Keywords: Fuel Reprocessing Plant, Safety, Fire, Solvent, TBP,
n-dodecane, Demonstration Test, Air-ventilation System,
Cell, Duct, Blower, HEPA Filter, Smoke, Aerosol, Transport,

Deposition, Integrity
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#2. 1 FEEABEREORZS

Item Model Plant 1st Model Cell
Cell volume 80 m3 20 m‘.5
Volume ratio (-) 1 1/4
Scale of mixer-settler
or burning pan for one 28x109x40H 16x48x40H
stage (cm)

Surface area for one 3052 cm2 768 cm2
stage of mixer-settler
or burning pan
£2.2 BENORES
fHH S ENE MEMNDDK = & B E R & =z
(&) {(m) (m?)
1/2 016 X 0.24 X 0.40H 0.0384 AF VLA N4E
1 0.16 x 0.48 X 0.40 H 0.0758 E& 3mm
3 048 % 048 x 0.40H 0.2304
6 0.48 x 086 x 040 H 0.4608
9 048 X 144 x 040 H 0.6012
12 - 0.6216 (9EF+ 3BE L, )

- 10 a—
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9.3 HEPAT 4 L& OfhEE & ik

O ~T&E HME 610 X 305 X 292 t, AL/ YL —9, ZRF VR
@ mEHE DOP 03 gm+ R T 99.97%
® EEERER 850 m¥ hr
@ EBSHEREE 200°C (1 B§FD
® ™ K 250 mm Aq Ll E
H A H B #
VAVRSVE ¢ 37 35
7o mEEE (o) 109 11.3
Yo B R (kg) 17.3 20
MloggmER (mmAQ) 235 23.2
X (mmm) 0.41 0.41
wo| R (g/m’) 90.5 91.2
EHia%k (mmAq > 16.2 17.5
g mRnE (%) 99.999 99.991
%N (kg /25mm) MD| 263 3.02
CD| Lls 2.11

MD o — AR OFIRD EE
CD . v—AtfifElOslsEh s
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3. KEINILE EHEE OB

3.1 HERRM

AR AR OB A R U BENOEEROE | EF L2 NORXEBEZ/ 35 4
-7 ELTEBLI

HIIRBORBRRIEL, BBEEEE LTS | BAM o 12BN E T, BRERUI6E Db
5308 hE TEILEE S, £I LICKSRINEE S BiEF RSB 0MKUEE & AR ETH (FhH 458
WEY OERETT, RROLHIEHRS 21RT, BB, HildE | B OERIC L TIRE
| 28RO L, #3.2035, HHEENEOH (Mo of equivalent stage) &i3, EFATS
v OMEER LG L BB ES Sb LTV E, RhoMERES LU (A 7K
DS (Solvent/water)id, TEF AT SV rOUTH S, Lbhl, BRMOSXHIUT Y —H~
K OBARETATS  rOFNLERUETH S,

3.1 KRR L BEE D RBORNE

o TR | S| ik Mg | mmE | s
e DERME | 3EMEM | GEMEN ¢ 9EMEN | 12BN
‘ ®F4), |@F-3), OFTD,
2 _ | OF-12)
@:-10)  F-11) | OF-1-2) |
20 _ - @(F-8) - O(F-9) —
10 - l@F5 | OFB) - -
O )
3] F-1 — — . -
O | A(F-2)
=

O  WBROIETEBICEEL, FFA2REIE5,

@ WRILBLEMICHEEL, 30%TBP1- K74 v 2RBESE 5,

A CKEEFERLTIONTBP, - FFA EBBEXE 5,

& BINIBLEMITEEL, 30%TBP/n FFA 285, JORT VIR

O 2 ho—-iEiThitn,

) 7Y FE i, BELSoEE KEERLTWIVWEHHEREZH 007,
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53, 1 ICAETHRTER L R HBAEAHRSER TS LR (BRER OB TRL
fo, g1, Mducld, BRSTEEERINERRETRAR TN 0%, - K74 VB
LU R FH o OBEESEERA R L, B, #kEE E/h) 858 (ol /h) EE1ET
AELOERE (nf) O, $HHBME & 2RO R 2 SO S OMEERICETS g0 R
ELTELIELDTH A,

3.2 BEAKEERORIA

KRBT ¢ Ly BEFRBEBOBRTREFHBABICHTEL, MILEEHE L A REmho
AR EREICIE L, Sk —FITRFA S B0IE 30%TBP, - F 74 vicE kL7, K
RITE L ICRBENSKICEEL, EAROHF EENER LI

BEOTENCI3E | EFA B ANOBERI A SEETAOT, RESHREEZEIT. JOKD
KDL, L HAONLFBETHD, DB, SHHEED LR L L DITHBRETAD
BB L, # 1 EFAEAOEHD —b0mAqh S—EIC TS AEICA RS 5, EAROD
HWENR EBT 2 &, E24 7 FAOKRAEAL, REI Y Fo—I ORI LD EREARRT
2. SEOMEIC & D BEN T RERIC D AL AN THUREXENERT S, Dk
S NVAKEBEOERIC LD FFA L ORERIRET 5, ZORE, RxXRELFE257 D
HEIBDTELICERFE DHZT,

BB ~DELGORTEHI TR HE L TN WBEILE, P RO KROF ARG HE
Wt R AT B, BRTRA LI, RSO EIRFEO, SFEREEURIE(T 5,
COERE, EAROEBESELEIIREL, S TRAROKEN AL TV ZLiCERL
T, EREARESHWIL, FIEABRENHD - —BLRBOBESML THE, RRINCIZE
SRIZEEKT 5,

—F, BEBEASENAZ VESICR, BROENAKE S0 FEEDILAETIHAR LS,
COES, KEOEXCERLTHEEEOREIRMIC ER LEROBERSRENREL S, Lt
BT, FESMHET - TO I ERBEED/NSWES EFIU T b Rehifhd & tic— Bk
HORESENT S, KAOHESELREELENTH A58, BRSEELEREATLIL
R,

peEEX LIcKEVESE, ASBETOIRBEELHAISE S bDEFELGNEH, K32
12, Blinov o AR T Oy VISEA RS ERERTH A > Y HHucld, MEEEOR
PTG TR & KOS S A RENOBEE (NE4E) dLTRLTH S,

CE3 30z, KSURIURIE & B D RBR TR BEORESE & 2 OREICE T S BELThOF
35 K UUKOBE AR Lz, £, Equivalent dia, of burning parB3&EAHTH HBEEMOD
MAMESOBERE L CIRELAETHS (AEOETHEIFLY) . £/, F /S, BKE
(nf/h) Z2ERHBF (ke sec)iCBEL A MENO GRS TH -2 bDTH5, F SO
B, AEOREEE CREL5Z 2%, BIE//KEDEER Solvent/water vol.) OEIIH]
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HAATE & & R TIROBRREENE (£) /7K (0) OEEZATIRT, LS S OREED
WERT#E (Decrease rate of solvent surface) OE® &, BENTEFICELIELICEITS
BIEOEEEED SHBE L TRW A LOTHS (FEROMBREDEHEIZI 42RO L)
£33 OEEOBOMIZ, B3 2128 L 7Bl inov & DRDI-BIEOMKTE S i & AETRR T8
F e LKL ORER FEEOH TS B, LARIKTE, EEOMEEREIATNOZ I HE
LThE0C &h%5,

SEFRBIc BOTERIICEA L BaE kS, K3 2 BEOBRICL > TEA L, 20—
S EBEREICE B EREATH D, (AR & 2K TH 5. AEAHREL 88,
BIAKERICE DIRENO FEICIES FiIFoh, MBORKEEED TEICKDEKT S, 0D
&, SHMREN FS53Mh THOEAT BIBEE, BITTP 2aUERositicsnt, LEL
SH ZBIRTH DY, KOO EBEEEATE L EFLEVEBEOLE ¥2 P ERL,
Z DK SR D B S 1 B RIMEOTE GERROVE) 1L THIK L S22
Bk T BIEANE B, BEDEAIR B1TFLEINOEAEELRL, —BCEEILS,
IR OSOBERN D, HHEOKEN TSRS/ 5 OB L, 3 4ITRIEOH
BEAYED = - 7o RS & O B AT, HPBGHOEPORE, SMIS¥HRS A EE
P 2 BICHEA LSRR TH B,

3.3 PRIPOEEEROEREIL
30%TBP,/n- F 74 VEAEEOKEHBR T, BELPOEEHRA B &R 2,

3.3. 1 AIHERROHIE
F-3 BLUF-10RBIH VT, HRBERTHROBENDORASOMBRER~ I, BIb, KiFHO
FERRIE, TAEOARERIE SIAEOFEERIEICK R E T ENTE S, R 3 ICHBK TROBHE
O L EEOEETT,
#£3. 5 BEIhoBEOETRE

s B OF % F-3 F—10
HBRIOBEOFE (g./c0) 0.816* 0. 814
REROBEDOEE (g co) 0. 905 0. 896
BRI OEIAE (0 60 30
HB B OEEER (0 16,7 9.0

+ (3.1) A onitRid

1

TBP- K574 » OREBEOEFEILTORTEbLEN S,
0=0.75(1—-Vr) +0.97V (3. 1)
T olRABEOERE, VIITBPOBMARTH L, Lih > TREABEOEENNETE
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Hid, BAEOERERD S I ENTES, £3.61C (3. 1) Ry SRDIHEETHROTEP O
f%}zaﬁr‘ﬂq:ma%;o K77 v OFEER LTS
#3.6 IRIBEHEDOTBPOMIK

#® B OB 5 F—3 F—10
TBPOEIESIR () 0. 704 0. 664
FRisE R OTRPOGEHE (£) 11. 76 5. 98
BiEifho K574 oo (1) 4, 94 3. 02

3.3.2 BRENGORABOMKEDOHE
KEREAT T BRBEM R TBP,n- K77 ViBESBRIE—FOEEGTREM» S&RL, R LT
Bifid 3, JOXHSNHRIIESHEOBREHOBEE IS UNBERTHLOTIHRELTA S,
L, MREERTICMUCHGAA S IBIEOEEE L, , ABRTROBREEOKELL LU, ZOKO F
FhUOEBSERE X, PHELAETHEE y £ 5 LRayleighO BEHORBZLTOED TH
%,

Lo _ (% dx (3.2)

DIT, XolABRERIO FFA o OEESTTH S,
30% TBP./n- K77 ViESAIEA AR TH S LEL, FOHEREE o &FIEHEHEO
R4 v OFRBIRXICEH L FFA v ORTHR y BETOREL S,

Ty (3.3)
(3.3) &% (3.2) RRALEDT 2 ELTOERZOANTE S,
Ly 1 X0 1—xq

(3. 4) RBOHIERE o OffIE, TBP & FFH Okt 2B AEOLOTIHEE DK
Hoh, FOM[IZa=663ThH-t, EI TIGTEICHWHEEZTT,
#3. 7 IHEOHBGTEICAVWE

F— 3 | F—10
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