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Study on Representative Events for Safety Design/
Evaluation and Beyond-design-basis Events

Safety Technology Study Group®
Abstract

With a view to giving reasonable requirements for design of containment features
in a large LMFBR, this study discusses the following issues:selection of
representative events considered in the safety design/evaluation, consideration of
the effect of sodium on FP retention in the "Hypothetical Accident™ (=site
evaluation acecident), and evaluation of safety margin against beyond-design-basis
events.

This report contains some technical documents which are provided to the study

group meeting.

¥ Members of this group :
Y.Kani, R.Nakai (Technology Development Division, Systems Analysis Section)
Y.Himeno, K.Haga, O.Miyake (Safety Engineering Division, FBR Plant Safety Section)
S.Kondo, H.Niwa (Safety Engineering Division, FBR Safety Engineering Section)

K.Maeda, M.Moriyama (Technology Development Division, Plant Engineering office)



PNC SNO410 90-119

N

Ll A o o

EREZFOEEIC2VT

FbU D LDFPREESEMEICET IR

1 v YL, XOBERETIVILOSEE T # 58 5%

2 ®YULRUGLDEOKMADEFEERE

3 LHFEDOF MY D LBBEERCHYTIXREL

4 HCDABOBEE FICHT 3 IRREEE (CTEIIZ) e i ie s v e o
5 MERREE7O—-V-b

BRI EBEAFROFEHAR

FhUSTL RV —BIEBICEZbLENNSTA-—FTOHER

1

P N A~ w3 BD

BB

ATV -—BEHETT L

NS A= = A

Ve R~ LW T BT 27 RAEOHE
2

EEEH

11
i1
15
19
27
29

31

39
39
39
39
47
a4
54



PNC SN9410 90-119

. BERBROEFFEIZO>WVT

RESEREEARICIV A 2EX 2HEECH2EHTH V. FhooAREFREY
RFAFRBERICFRD I2BRE TRFFOEILE2KELTIRELERTHD. 75V
FOELRHOEBEMREL T EER) ThHd, bA L » ODRERILLTM (P S
A) TAWohARESZOEEFEt Wi~ 3, PSATHERSS2RBIL S
BETDIEHNEETH O BEEREROREHEREENIREFE TSRS —n
Jy 2547754 (MLD) EBRAFRBTIENFELEARDETHVWT VS,

ML D& @EENRERERE2RBHIC R 23 FdoERch . XEHRE Y
F—NVEFVY)—LRELTHE, BEFZ7S Y P THVWORAMLDA2H1-1, 1~2 IT5R
To MLDOWHES — FPREBRRERELVAAFENFVEIh. EL~a kR 35HE
FIED I 2HEICL. BRIETWAHZE>TWS, '

ML DOHERERE TARAOKBEOKHEWEOBH) &L, JERFOoL~LTZ
D& BERPRET 2. 0088L L TO5&E R 3HEZ AT, B ESE
OHEHEFLS L BESEEYEZHNET 2M0RBREELEL 3L NERIC X
TELBDTIAODIRRNL NN L L85, Fibd SBIEA & BEHEE o4
L3 3FLDPEEGE LI | IRGHE Y V37 T RRRERIBEL LT
ROl ChOoDERNBL LI LR S, FLOBBEIMEIERIZLE75
ADORBI - THABBRICL-THRIVS BOTIheR L~ LT3, A
BRELUTEME, AR, Bk, BEEINZELON DS, LN TREFFOHARE
W&o THEEITI. THLERFFENI4 0% EOHIERERE 0~ 4 0 %OKEE
BEARMFLIRETHE, I ITRHOBEEROA TS WTEREL TWBAMERI-
WTHMLDOBBRHACTH 3. L6 TREMEBREZ CREESESZORED
I ZLBFOMERPERL > TELB L E2RLTWS, FbEET 3EEHEEIE
ROL~LT TEZORBRNEZIEEFYETIRCEL THEEh 3. o TRETFFE
Ol IREBHR. 2REGHR. K- BER. RPPFERE. B0RHcH ELTL
Bo UNABTHLANLT CRFLERBOERNL 5 2 —F OREICSWTHET 3,
VARFANG A= LERBE. BEMA vy ) BD BB, 2 LTEETH 3.
RS A—g ORIZEHEERERN S D, KRTEHWIDbH 2, | REHNROEELS
EVWSBERE | REGTIMORBERTFFHADORE LW EROTTERBIh T,
MLDoMIHOobhE Y, TRHLLBERFREZOEZEOEELESWTHEL
TWdo VNWMITRYRTFLNF A — 4 OBARUEDICOWTERYT 5, —iBicA
Yy b ORY. REBLD. EORBERANEL 5 EFLOBERHILET 5-0%
LEBOEBHLEREN 3, —H. 1 v~V ) DA, REHA., AORGEBAD



PNC SN9410 90-119

BARCRERFLOBBIES LWLV, LALIROOERNIRET HLEDE
EEVAM) 9y TPRFF N v FREAOTHRIICFLOBEERRFILT 57200 v
AT LDIEENRME LIS Bo

LN GDF AT AT A —F OBEFRICHIES S EREROEE LY » TERITZE
FRESTMEIC koo 1B 75 / FREEIOEHAKBE &L ChETRBEITIhEEER
T A XMOFERT2ITI)e COLVNATET S v FEEORESTHATL 5,

ChETRENINEBEFSS VP OWTOBEBREROEE LTIRCRB
R P Safety Stud, CRBRP PSAR, LMFBR Accident Delineation Study
NBELL DB, £l BERESPVWTRPWROD 2IKFLZOHBBRINEL. PWR
OIEFREZALBELTHIEHNTE S, ElHY —R &L TiReactor Safety Study,
Indian Point 22 PRAEPRI NP—-2230, BFHREEGEEEHERTDH
B, D75 v 2BELTERAREZORFGFF LOBEETHERBL TITHI LELRD
Bo

BYATF ARG A —F QBB WTEEIhEREROAZFRLI -1, 1-2,1-3,
1-4, 1-5ZxRTo



PNC SN9410 90-119

#£1-1 EBREFEEMN — FRFAFECT I REGDRCET IERBR (@)

L~L g FEES A
| IREBHRETEAX LRT AT A A FEDHIEREEIC & 5 E/55Em
1 IRFEWGHRERD lRFPAD N AREBH
1 IRT7 T A EDHEERERE I & 2 EHBD
EORIBERA HAKHEBER (Faui-g)
HlfEas 1k x
BORIGEHA FIBIEET
FlEERmE A

1 REBHRA v~V P THX

LIRF + Y 9 ad—37 a2 —Rigk
A VT4 v AGRAIRF R SR ERERE

1 REWRIPRA »~ v PV BD

1 REGDFRER
A VT F v ARHRER

RETRIIREIRE I L SRR | BIEIE

SRR R AR
| REGHRKERA 1 REGBHRTERIFERGEEIC X 3HEBEX
1 REGHRIBERD | REBRFA >V 7HWE Y 97

| REFRAF v 7 HEE




PNC SN9410 90-119

#1-2 BRERBEREEH -

CIREGHRICET s REFER (RH)

L~ g

ERERA

2IREBHRA v FIEK

2 MU T At —T 0 — Rk

O REAHRA v~V b ) D

2 IREGBHRIFR
QREBHFEN LV

2 REGHRTREA 2 REGARFEEFIE RSB IC X 2RBHK
2 REBGARTRRD SREBRE VI LY » T
: 2 REMERA » 7 HIEE
2 REGHREIHEAR 2T N A A ETHIBRERE I & B RN
AL/ BRGERERR
2 REGHRELBL QIRF AT VI ARKR

QIRT NI ¥ H A EDFERSERRIC & B EHED




PNC SN9410 90-119

#1-3 BERBEREES — K- RIRERTIERBR (ER)

a9

ERFRA

k4 v b YK

ke KRR IR & BRAKA >~ b T3

KA vy b ) B

AR I X B KA = b VR
Y= )

BeA v~ b)Y TRAERA
KR L

BKBEET 0K I B
MR & B HKREET

RRBREET ERSREHMREEC X 3RABEET

EAREEA ERGEDHBREE I & 3 RARBEK
EHHA -

RATRID EREE L HFEE
§—EbY T

BKTRRIEA BARRHERRE & 3 RATREA
KBRS 4 <254 R

A B $K 1L b FRALE

WK - AR YT/ S




PNC SN9410 90-119

#1-1 EREFREEH — FTFRERHECET 3EESR (G0

LAt g REES
@ERY) 9T BrV o7 (BEY
BEY v (FEh

®i-5 ERNEREEH — WHERECHETIERER GHR)

L~ 9 ERERA

BiRmEk S EREIREER
FHE6. 6 kVEHEHES

R (R e Rk B iR B
RO EREMR IR

RmARERERX | RFFESE R AR (R




PNC 5N9410 90-119

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

Level 8

Level 9

BAUMR®IN
~a5nt

()

PI——
REbigai| |RTRROREE
UALERELA) £ 1Y

AN

1

1R ERIEA~ 1Epsnissg
ORHATIY 7Y BUIHGE
ﬁibﬁ’tﬂiﬂi-’ﬂ ofm -

)

——
HAENREL S 75 ¥ LA
LHIRLL gzaw-mmm
— 1
DTS4 0% KUTEtU 4 0%
~10 033375 RUNVTS Y
¥ FADLII Y DRI &SR
SLARTI LG
mETRRATD foorbiid
B RINET &
SRMTR and/”
o EIEERER]
[ I | I 1
SITHRL | B 2REFSITIR - EARTRR B GE HER
AT UL BYEeRITE B ERTT IR nﬁ%@ﬁw :?ﬁrﬁg
ERUTHMITE ETR R fiosiisd 4
[ I I 1 [ 1 I T |
| RERMPED | | e ITE, LEADTA ¥ EITHOHIAL L 2EREIRA & 2 ES AR R AWENWED - FIIA 2o - RICTEE - FAEHRLT
LR eRaTS 2R & -!\'v YT -se&u-;mg v PR E CRELRIXTE EERERCTE Jrricligen IR ERILT RIE BEERITS RN
EYR DTy ERVR ® BUZTRETR BRR BT TTRETY -3 R -
[ [ [ [ I C [ [ r r T |
L ERREN | | | EEEEIIA 1oxEnEt4 | | | sarseryane 2RER AR ¥ 2READLR 2RERHRES }g*f yRvy WRRmET Ak BARRINA nrYar fo=71
1tk iz b IBA LEBRTE v byl K sk X
| RERERES | | AOEREITA | REARIRA & e AR S 2XIAMAA Y| | 2RERRTRR | | 2EERES WA y=vby DT RXRRR Kokt B pemen |
R ~yE iR 18X <R ¥ 0y n !
| ZERETED ERL vy by P
Ry e AT andSor
EFATHA Y
P
— . . - — 7 “ + *
1—1 EFFRUEFFRBERcRh3ERORAI —OY v I 51T/ 54



PNC SN9410 90-119

Level 2

Level 3

Level 4

Level 5

Level 6

Level 7

SRR DB
D ElEbaHR

(FLERRIA)
1
PLEA» & DSk AREREERE
HEHIioikhN
~ @kl
C
HABERIZL A5 75 v P Ol
il Ry
EFFRunto FFFIEA AVFPva - EFirtho
i ¢l1] T Okl ErEl L L g Baig~0iigh
o % i}
| f I | { {
AvFdvAmH T8 Yo Lk BISL AR R (R A AR - Wi NS M S AVFPrVRIL TATR A % BB EhGF
Fhoofm Moz k3 Sty Mookl b N g DR — iz, {2 g, HESUE~
Bt & ol DB
L :
1&RF PYOLE I®F PV oA K7 RATH AR BRELREN S by Lyl Tt FeRHH L=y W kpE R AT H¥ARE - @A
L v Fin s RN —T =G {BEE R & @D L D Ao ORI kg, ERATiEE #3h & DAL RN
DB Y& bkl KRB~ OEEHH
1&RT7HTVH 2 - TR R-FN] JAY e dn thil b R EERG SRk B I Tk E T AR it G E I U
FEno ol {EFn S @ LHL AW G @Bl @kl I pa=Yalki il [ EYaR §i G oiiaiE~0
G
X1-2 BB EORBCRb2EZOAI—ul v 2 FL4 TS5 A




PNC SN9410 90-119

2. F MUY LOPPEEEHICHET 3

21 BYUL, L5BERUFALILO[EHEHEHESIEER
B EEER No72 1989, 120 M/ R %ELTICs BT %,



PNC SNH410 90-119

v

BN

In, AIFEBLUFILILD
G+ YL/ FSs—HXEESED
AR DBIE

ER T 1 BXR PHE —5
RRTFE >y —RETHS

P e = e o S e v o e S St e s o Db R AP EIE NSRRI IR S P i g W oo Bony R Rakc Wene Sow Bk e Xon S ow 2w S ow 2w o ove o e =g o e

HHS 722

Measurement of Equilibrium Partition Coefficient of
Cesium, lodine and Tellurium between
Liquid Sodium and Cover Gas

Toshio Watanabe

Yukinori Nishizawa Kazuo Haga

(Safety Engineering Division, O-arai Engineering Center.)
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Kd —8 — Non-Isotherm, Natural Evaporation, Large Vessel (Berlin}!?)
Kd' [CJ—— Non-Isotherm, Purged by Gas (This Work)
— — Calcuated
Kd (Cal) { - - " (Castleman)®
i ———— " {Pollock)!®
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Kd (cal) and Kd or Kd'

1

[llllll

S 4

— X
Kd(l), Xna=~o _|

g Kl), X, 57 |
I I
1.4 1.5
Na Temperature, 10%/T (K™")
%3-3 Measured and Calculated Values of

Partition Coefficient of Jodine and Cesium
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(1) Fission product retention in sodium - A summary of analytical and experimental

studies at Atomics International
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Iodine Bubble Experiment (R.J.Begley) (T RTIAFEER)
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TABLE 4

DESCRIPTION OF PLANNED TEST CONDITIONS

Capsule DeSP:];fE::eT NZ Gas Diluent Teri;f:iurc
{it) {wt %) F)
1 50 500
2 50 1000
3 90 1000
4 10 50 500
5 10 50 1000
6 6 500
7 6 1000
8 6 50 500
9 6 50 1000
t 10 10 50 500
8
| TABLE 5
IODINE BUBBLE TEST RESULTS
Capsule Initial Iodine Iodine in Filter Fraction _Pi"“’ased
(mg) (mg) (10 ™)
1 0.6 0.009 1.5
2 0.7 <0.010 < 1.5
3 1.80 <0.010 < 0.5
4 7.0 0.0013 0.01
5 8.0 <0.010 <0.01
6 14.2 0.023 0.2
7 14.6 <0.010 <0.01
8 60.0 0.60 1.0
9 60.8 <0,010 <0.01
10 59.8 .14 0.2

9 Anvil

Sliding
seol

Insulafion

Nz in Ab .7 ~N, out

Charcool
filter

Sodium
level

lodine
copsuies

~ 12"

Test
calumn

Conicol
plunger

IR L L N L A e e e

e 4:: .

IODINE IN CAPSULES in our experiments
is released when plunger punctures cap-
sules one ot o time; gas thot bubbles up
through sodium is almost entirely absorbed
by sodium, although small fraction enters
cover-gas region above sodium

6T1-068 CTPBNS ONd
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(2) Some potential reductions in the release of radioactivity under LMFBR accident

conditions

(Proc. of Int. Meeting on Fast Reactor Safety and Related Physics.

Chicago, October 5-8, 1976, PP 1837~1944)
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—HALBTLAIVEBEAET I L -THERE (= I vER BEIVER)

ELTHRZEBLTVS, ERIFA -3, OKAR (/V ZLVER) . @F 1 v LEE,
RERETH D,

HEEIF AR SOV TVEA, BRBRE=10~200TH 5.
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HCDABOBEKNFIN T 2REEE (XBEE)

(1) Investigation on bubble behaviour and aerosol retention in case

of an LMFBR core disruptive accident-KfK-FAUST tests

PNC N2600 86003

57 No. 28
Investigation on bubble behaviour and aerosol retention in case of an
LMFBR core disruptive accident -~ KfK-FAUST tests

J Minges, W Schiitz and W Seithex (Kfk)
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{(2) Fuel and fission product relesse fros hot sodium pool and
aerosol behzviour in inert gas atmosphere

PNC N2600 86—003

57 No. 32
Fuel and fission product release from hot sodium pool and aerosol
behaviour in inert gas atmosphere

H Sauter and W Schiitz (KfK)
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