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Pl Surpnncs L Plant Sequence Description
sy AG LOCA (s g, B COMERTE VO TEROW IFET Sarry AG LOCA (hot leg), no containment heat remeval gysiems
- WO R
B e e s 580 v P s LOCA
S0 SBLOCA v & hole i aomaiem ost S2D-8 SHLOCA, no ECCS and H; combustion
_— — s e 8D SBLOCA with 6 bole in containment
=oon mgmum-mw Zion SIDCR LOCA (77}, mo ECCS no CSRS
SO S0 e i e e e swert LOCA RCP sal o ECCS, g comiament s
nou Traasnsn, se PCA s FOCK me AFWE - DO fads SIDCF Wleuv:huﬂ,wmhﬂmﬂ
Ouman?d nar [N p—— T™LU Transient, no PCS, no ECCS, no AFWS—DCH fails
Sy LOCA (7L 0o ESF e
prv—) an &mnmnm&m“m Oconee 3 m S&A%ﬁg:m
?:‘: x::::-:-ma Sequoyah S3HF1 LOCA RCF. no ECCS, no CSRS with reactor cavity
o LOCA, (§7) v 580 Nooded
™A g LD A= by [ S3HF2 SIHF1 with hot leg induced LOCA
3HF3 S3HF] with dry reactor tavity
et 0 Bl L vl M el s e LOCA 047 with SBO
AT o ToA SBO induces bot leg LOCA—kydrogen bem fails
f=-1 3 LOCA (RCF sead), 8o BOCE, e C3A3 conlalnenc?
= LOCA (RCT seal) v BOC secimriuion ACD LOCA (het leg), ne ECCS no CS
30 Sawien Badest LOCA Lows of Cortons Aribent S %mmwmmwﬂﬂm
T Do Comrooien s B ety SIF LOCA (RCP seal), no ECCS, no CSRS
s et s Wit Son  LDOP Lol Ol oot s LEIGA G o) o B peciation
SBO  Sution Blackout LOCA  Loss of Coolant Accident
RCP  Reactor Coolant Pump DCH  Direct Containment Heating
g mmmm g{s Engineered Salery Feature
ATWS Anticipated Transient Withoot Scram  LOOP  Losa of Offsite Power
NUREG-1465Tit, EAEMIFICHFLOLETFEMES~HH Eh AE5EHERD OS2V TE NUREG-1465 T, ERFMFICFE L GETIFEMER~ NS 2ESEERDORISII2WTE
2EOLILNESERE 7 =— X ITHT A HHEIE, MEBRERELTVS, 2ERDEINESHERE T = — RTHT A MHEE, HEHBEERELTLA,
NUREG-14650 P T H k< 5 TV 5 X 52, NUREG-146500  — A & — LTI LGB EA M 2 DEl NUREG-1465D THiR2HN T 5 X 512, NUREG-1465(0 ¥/ — A ¥ — ALIFLEBICESE A2 OFY
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AT LA FEAEBREFT AL~ 2] 2EDBEEV—F U AEREBETEIIRESLELOTHS, FEEAER B MEERA T LA BARBENERT 2T — /2] 250EBEV—F 228 %F+53 | B
LIOEEEhEZLOTHS, - AREETED
! Accident Source Terms for Light-Water Nuclear Power Plants EFEH—EH,

! Accident Source Terms for Light-Water Nuclear Power Plants
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Gap Release®™*™ Early In-Vessel Ex-Vessel Late In-Vessel
Table 3.13 PWR Releases Into Containment™
Duration (Hours) 0.5 13 20 10.0

Gap Release®** Early In-Vessel Ex-Vessel Late In-Vessel Noble Gases** 0.05 095 0 ]
Duration (Hours) 0.5 13 20 10.0 Halogens 0.05 035 0.25 0.1
Noble Gases*™* 0.05 095 0 0 Alkali Metals 0.05 025 0.35 01
Halogens 005 03s 0.2 0.1 “Tellurium group 0 0.05 0.25 0.005
Alkali Metals 0.0s 028 035 L8] Barium, Strontium 1] ) 0.02 0.1 o
Tellurium group i} 0.05 0.25 0.005 Noble Metals 1] 0.0025 0.0025 ]
Barium, Strontium o 0.02 ol 1] Cerium group 0 0.0005 0,005 1]
Noble Metals 0 0.0025 0.0025 o Lanthanides ] 0.0002 0.005 1]
Ceriam group 0 0.0005 0.005 0

i . fracti 3 A
Letibennis 0 o e : -'.'_ é?ll:"%ﬁmgrg a %wﬁathﬁemug each growp
* Values shown are fractions of core inventory. Gap release is 3 percent if long-term fuel cooling 15 maintained,
** See Table 3.8 for a listing of the elements in each proup
*** Gap release is 3 percent if long-term fuel cooling is maimtained.
—
(ESEROFT = —AFKREUTOL S CERENTE, g FREROET7 = —AERELUTOLI BRI TS,

* Gap—Release/Early In-Vessel
PEEEETEEREOF v v 7 b O (Gap-Release) &, BEEIOERBIZHE > EFIFEBEE
= COELPLOMY (Early In-Vessel) #i8iE,
» Ex-Vessel/Late In-Vessel
BFIPEREEE., FAOBEBFLHLOMY (Ex-Vessel) BRUN RFRICILE LB S B AR
O (Late In-Vessel) #3RiE,

p. %
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60

[ E
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e (B TN
MAAP 0~#1 21 4r #4521 43~49 1. 4 BYI
NUREG-1465 0~30 5 30 4p~1. 8 B

» Gap~Release/Early In-Vessel

PEHRTREEOF vy v 7 5O (GapRelease) &, BAEIOERIZHE ) EFIFEREE
ETOFELHEOMH (Early In-Vessel) 2HE,
« Ex-Vessel/Late In-Vessel

BEFIFEREER, FlomEBEOHEOE (Ex-Vessel) BT RFRICILEF LB SEAER
ok (Late In-Vessel) #HE,
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32 Release Fractions”

The core y relesse fractions, by lide groups. for the gap release and early
m-vessel damage phases for DBA LOCAs are listed in Table 1 for BWRSs and Table 2 for PWRs
These fractions are applied to the equilibrium core inventory described in Regulatory Position 3.1

For non=LOCA events, the fractions of the core mventory assumed to be in the gap for the
vanous sadicnuclides are goven i Table 3. The release factions from Table 3 we vied i
conjunction with the fssion product inventory caleulated with the maximusm core radial peaking
factor.

W42 ERI/NRC 02-202 Io351T HHMER~O I (FMisBLine)

Table 31 FWE Releason Into Contpimmpnt (High Rumsp Fesl

Gop Rebesss Early in-Vessel Ha-Vavil Late Lo-Vessel
e ] [y | (XY 1w WA (40 0y
Mok s ROk BP0 U MY | D, 0% 980 083, LATR w3 oim
hody ]
Habyene. aa (hed) IR AWTR 84} o i) 03 ki
AR Mrtsb LU £33, 0.00TH 1029} s g aen
[ r—— o oy 00,50, M, )5, BITR 08 (01 0
)
Haraam, Lt & im Ll L] LR LI
vl Mol o iy (s L]
Mo Te L] Qi enanaRaTTR! PO BRNGLAY T 0,00 0 TR
L o GO SR O, 00 | 0 DNES DA, 0L GAK TR | B A, R01000, TR
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32 Release Fractions™

The core mventory release fractions, by mdioanchde groups. for the gap release and early
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These fractions are applied to the equilibrium core i tbed in Regulatory Position 3.1,

For non-LOCA events, the fractions of the core inventory assumed to be in the gap for the
vanous radiosmelides are given in Table 3. The release fractions from Table 3 are nsed in
conjunction with the fission product mventory calculated with the maxmmun core radial peaking
factor.
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TABLE 1 TABLE 1

Physical Conditions Common to All Spray Experiments

Volume above deck including drywell

Surface area above deck including
drywell

Burface area/volume

Cross-section area, maln vessel

Cross-section area, drywell

Volume, middle room
Surface arca, middle room

Volume, lower room
Surface area, lower room

Total volume of all rooms
Total surface area, all rooms

Drop fall height to deck
Drop fall height to drywell bettom

21 005 £t
6 140 ft*
0.293/1t

480 ft*
05 ft*

2 089 ft*
1 363 £t*
3

384 ft*
2 057 nt*

26 477 ft?
0 560 ft*

33.8 ft

50.5 ft

5956 m”
569 m®
0.958/m
45.5 m?
8.8 m*
59 m?
127 m*
96 m?
191 m*
751 m?
888 m*

10.3 m
16.4 m

Burface coaling
phenclic paint®

Thermal insulation

All inlerior surfaces coated with

All exterior surfaces covered with
1-in. Fiberglas insulation®

The Carboline Co., St. Louls, Missourl.

Corning Fiberglas Corp.

*Two coats Phencline 302 over one coat Phenoline 300 primer.

bL = 0.027 Btu/(h 1t7) (° F/It) at 200°F, Type PF-015, Owens-

Physical Conditions Common to All Spray Experiments

Volume above deck including drywell

Surface area above deck including
drywell

Surface area/volume

Cross-section area, main vessel

Cross-section arca, drywell

Volume, middle room
Surface area, middle room

Volume, lower room
Surface area, lower room

Total volume of all rooms
Total suriace area, all rooms

Drop {all height to deck
Drop fall height to drywell bottom

21 005 1¢e*
G 140 nt*
0.293/1t

490 t*
95 £t*

2 o089 ft?
1 363 ft*
3 384 ¢°
2 067 nt*

26 477 1t?
0 560 ft*

32.8 1t
60.5 ft

595 m*
569 m®
0.958/m
45.5 m*
8.8 m*®
56 m?®
127 m*
96 m?
191 m*

751 m?
B88 m*

10.3 m
16.4 m

Surface coating

phenolic paint®

Thermal Insulation

All interlor surfaces coated with

All exterior surfaces covered with
1-in. Fiberglas insulation®

“Two coate Phenoline 302 over one coat Phenoline 300 primer.

The Carbaoline Co., §t. Louls, Missourl.

b = 0,027 Btu/(h f1°) (® F/It) at 200°F, Type PF-615, Owens-

Corning Fiberglas Corp.
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23 Reduction in airborne radioactivity in the containment by containment spray systems that
have been designed and are mantaimed in accordance with Chapter 6.5.2 of the SRP!

(Ref A-1) may be credited. An acceptable model for the removal of iodine and
particulates 15 described in Chapter 6.5.2 of the SRP.
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CSE ¥—# ( “Removal of Iodine and Particles by Sprays in theContainment Systems
Experiment” Nuclear Technology Vol. 10, 1971 )

CSE TOERBTOEREEZLTIZET,

TABLE B
Erperimantsl Conltiawe~CH Sy T

P o s R e

w3 A Ak a-1 A-S l$
Amaspbert Alr 3 Wewmealr | Svam-aie lluu -air :m--m
Teeparatar, °T " ” ‘
f - us e
Neesl | 1
Drep Hg » ll\l‘ Illlt nl@ um n

Lss

i
Cevmetiic stasderd deviation, o

-
3 " 1
1 il.l u - ll 5 ll’l
o 180 ma 300

el

Teud spray vaiume, gl

Sorar saberon

333 gpm bare & B, B0, 1n MaON, [ 8.5
1300 gpm deres wn Moy n WaO, GHL .3,
3000 ppes borcn a3 B.BUy in dessneralized water pit §

*lprayng Gystenm Co. 3/ 4 700, il cone.
Vigruyag Systems Co. 3,0 A3D, heliow ccoe,
* Sorayasg Srobomn Co. 3/ 4 ADD, holiow sane,

itess moms elametne,

Fh, ZOFEFTHEONEAT LA HEORRELLTIZRT,
TABLE IX
Summary of Initial Spray Washout Coefficients
3y Observed, min™**
Todine on Total
Rum | Elemental ticulate | Charcoal | Inorganic
No. ledine Iadine Paper Todine
A-3 0.126 0.055 0.058 0.125
A-4°| 0495 0.063 0.42
A-6 0.230 0.32 0.154 0.31
A-T 0.315 0.31 (] .20
A-8 1L.08 0.85 0.363 0.96
A9 1.20 LIS 0.548 Ll4

“For first spray period, correcied for matural romoval on
vessel surfaces.
“includes lodine depesited en Maypaci inlet,

ZOREREIL, RERUVENZ TS THRE L ER L7244, A-6 RTA-TTO” Particulate Todine”
ORRETHETD L, HH0BBET-HLTEY, KEREBFELTWRYL, ZhizHL, A7 LA RE
APEL LTEASTH, IR EATLABEEMELTWS Z EMbh 3,

-1

CSEF—# ( “Removal of Iodine and Particles by Sprays in the Containment Systems
Experiment” Nuclear Technology Vel.10, 1971 )

CSETOERB TORMGRELLTIZRT,

TARLE O
Experimentsl Conditices ~CBE Bpray Tests

Run Fur
D =, B v N ¥
rmoaghe MI‘ A[r !hl- air Stenm-alr Hieam- sk

;;!NMI'IL:‘I ¥ HD !ﬂ
Preasure, poia l‘.l
Hezsln
Drop D, gt ulo mo v a
Grometsic stazdard deviation, ¢ 130 o |

Humber of norslo 3

Epray vals, gal/mix 1.8 e “

Total wpray s, it 10 1950 1950 140 a0 oo
[ i '

Spray saluion L L

835 pym sorca aa BBOs in e, § 0.5,
13000 ppm boros as HyBO, n MaOH, H 8.5
#3006 ppm horon as B0y 1o demineralized water pif 8,

*Sprayiag Systemu Co. 3/4 703, Ml come.
Bprayleg Sysiems Co, 3/ 0 A, hellow some,
*Spraying Systama Co. 374 ASD, hellow come.
Vhass median dismler,

i, ZOFRETELRERAT LA HEOBRELLUTIZIRT,

TABLE IX
Summary of Initial Spray Washoul Coefficients

2y Observed, min™'*

lodine on Total
Run | Elemental | Particulate|| Charcoal | Inorganich
No. lodine lodine Paper Todine
A-3 0.128 0.055 0.058 0.125
A-4 0.493 0.297 0.063 0.42
A-6 0.330 0.32 0.154 0,31
A-T 0.315 0.31 0 0.20
A-8 1.08 0.89 0.365 0.96
A-9 120 L15 0.548 L14

*For first spray period, correcled for natural removal on
vessel surfaces.
YIncludes lodine depesited on Maypack inlet.

IOERNL, BERUEAZELEETHEAER LizA-4, A-6RTUA-TTO” Particulate Todine”
OFREAHETA L, BPlo@#lT-BLTEY, KERBFFELTVWARYL, ZhizHL, A7 LAHE
EPEL LEASTH, 3EUEATLABELIEMELTWAZ LIS,
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D. A. Powers and J. L. Sprung, NUREG/CR-5901, A Simplified Model of Aerosol Scrubbing
by a Water Pool Overlying Core Debris Interacting With Concrete
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so-called “quench® temperature, Al lemperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H,, and H,0 are (0o slow 1o maintain chemical
mmm.umwlulmwa. In the sharp temperature drop created by the water pool, very

gases produced by the core debris are suddenly cooled 1o temperatures such that the gas
mni;mmuy-rm at the equilibrium composition for the "quench® temperature.
Experimental evidence suggest that the "quench” wm-mmi; 1300 to 1000 K. The value of
the quench temperature was assumed 10 be unile over this temp mnge for
the calculations done here.

{Qmmaaﬂﬂmiampoﬂwu!mmmmm
has not been in the experi done to date, I is assumed here that the
deﬁwmisum distributed over the range of In(0.05 g/kilogram
H,y0) = -3.00 to In(100 g/kilogram H,0) = 4.61.

m The voleme fraction of suspended solids in the water
pool will increase with time. Depending on the available facilities for rep g the water,
this volume fraction could become quite large. Models available for this study are, however,
Timited 1o volume fractions of 0.1. Conscquently, the volume fraction of suspended solids is
taken 1o be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Amoag the matcrials that are ex fuuﬂdwmhwlhe
suspended solids are Ca(OH), (p = 2.2 g/em’) or $i0; (p = 2.2 plem’) from the concrele and
UOy(p = 10 plem’) or ZrO; (p = 5.9 glem”) from the core debris or any of a variety of
acrosol materials. It is assumed here that the material density of the suspended solids is
wniformly distributed over the mnge of 2 10 6 g/ony’. The upper limit is chosen based on the
assumption that suspended U0, will hydrate, thus reducing its effective density, Otherwise, gas
sparging will not keep such a dense material suspended.

M Surface Tension of Watcr. The surface tension of the water can be increased or decreased

| The itude of the change is taken here o be Se(w) where S is the
wmdmmm ‘The sign of the change is Wken (o be minus or plus
depending on whether a random variable ¢ is less than 0.5 or greater than or cqual to 0.5,
Thus, the surface tension of the liquid is:

o(w) (1-5) for ¢ <05
ofw) (145) for ¢ 2 05

where o(w) is the surface tension of pure water,

(10) Mean Acrosol Paticle Size. The mass mean particle size for acrosols produced during
melt/concrete interactions is known only for situations in which no waler is present, There is
mmmbeﬁhcmdhfmﬂkluwﬂlhmmiflmpmliiml Examination of
acrosols produced during mel jons shows that the primary particles are about
&Imhdhnmr Even with a water pool present, smaller particles would not be expected.

[#ff-1  NUREG/CR-5901 0Bk

so-called “quench” emperature. At iemperatures below this quench iemperature the kinetics of
gas phase reactions among CO, COy, Hy, and H;O are 1o slow to maintain chemical
cquilibrium on useful time scales, In the sharp temperature drop created by the water pool, very
hnlpmpmdwdhy lhemdmﬁmnddmlymmwmmlw such that the gas

roren” &t the equi ition for the "quench” mperature.
Experimental evidence suggen ﬂlﬂ the q'ncncil' lcm‘pemule is 1300 to 1000 K, The value of
the quench temperature was assumad to be d over this range for
the caleulations done here,
(6) Solule Mass. The mass of solufes in wiler pools overlying core debris attacking

Tas not been examined carefully in the experiments done to date. 1t is assumed here that the
Jogarithm of the solute mass is uniformly distribuled over the range of In(0.05 gikilogram
Hy0) = -3.00 1o In{100 g/kilogram Hy0) = 4.61,

(7) Nolume Fraction Suspended Solids. The volume fraction of suspended solids in the water
pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken 1 be uniformly distributed over the range of 010 0.1,

(%) Densily of Suspended Solids. Among the materials thai nru;;pmed to make up the
suspended solids ane Ca{OH); (p = 2.2 gfem®) or Si0; (p = 2.2 ph from the concrete and
UOy(p = 10 glem™) or 210, (p = 5.9 glem”) from the core debris or any of & variety of
werosol materials. It is assumed bere that the material density of the suspended solids is
wuniformly distributed over the range of 2 10 6 glem?. The upper limil is chasen based on the
assumplion that suspended U0, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(9) Surface Tension of Watgr. The surface tension of the waler can be increased or decreased
by dissolved jals. The Itude of the change is taken here 1o be Se(w) where $ is the
weight fraction of dissolved solids. The sign of the change is taken to be minus or plus
depending on whether & random variable € is less than 0.5 or greater than or equal to 0.5.
Thus, the surface tension of the liquid is:

{ﬂ'(“’l (1-5) fore <05
ofw) (145) fore = 05

whene ow) is the surface tension of pure water.

(10) Mean_Agrosol Particle Sizg. The mass mean particle size for acrosols produced during
meltfconcrele interactions is known only for situations in which no water is present. There is
reason to believe smaller particles will be produced if a water pool is present.  Examination of
aerosols produced during melt/concrete interactions shows that the primary particles are about
0.1 pm in diameter. Even with a water pool present, smaller particles would not be expected.
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wwmrnm 1.6and 3.2, An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the aerosol. Proof of this correlation is

(11) Geometri e ” tion.

dunl\z core debr[mmm :rlumdm m mum 10 luvn logrormal size distributions.
f standard d for the ibutions in cases with no

water present urybemeenlbmn An argument can be made that the geometric standard

devintion is positively correlated with the mean size of the acrosol, Proof of this correlation is

d'lTu!lDolnarﬂunbmuoflhemmbue. It can also be argued that smaller

dmunmlmdummm It can also be argued that smalles F: standard deviations will be in si with water present. It is unlikely
standard d will be produced in si with water present. Ei.!mlliﬂy that dasa will ever be available 10 this jon. The geometric standard deviation

that data will ever be avai 4 this jon. The standard ofll\emﬂdmmﬂmhmumedloheumhn‘iydismhuladmmempofljlnB‘L Any

of the size distribution is assumed 10 be uniformly distributed over the range of 1.6 10 3.2. Any lation of the g standard d with the mean size of the aerosol is neglected.
of the p standard deviation with the mean size of the acrosol is neglected.

(12) Acrosol Material Density. Easly in the course of core debris interactions with concrete,

UO,MasdﬁMydmﬂlﬂy:u’hhmhnlmm As the

interaction progresses, oxides of fron, manganese and chromium with demsities of about

Ssym’ndmm cancrete decomposition such as Na,y0, K0, ALO, Si0;,

and CaD with densities of 1.3 1o 4 glem? become the dominant acrosol species. Condemation

wmdwuthlhmmmwmlmmhu.
also. the

Coagg)

muhhmmhwlbemmd At 2 result the material density of the serosol is considered

mmmmwmmmmammummun
P ly distributed over the range of 1.5 to 10.0 glem?.

Note that the mean acrosol particle size predicted by the VANESA code [6) is correlated with
the particle material density to the -1/3 power. This correlation of acrosol particle size with
jparticle material density was taken 1o be too weak and d by
idence 10 be considered in the inty analyses done here.

(13) Inifial Bubble Sizg. The initial bubble sire is caleulated from the Davidson-Schular
equation:

(e B
wedl]
where ¢ is assumed o ullhnll}d!wim“wwuftlulﬂ The minimum
bubble size is limited by the Fritz formula to be:
D, = 00105 (o, ls(o» N

where the contact angle is assumed 10 be uniformly distributed over the range of 20 w 120°,
The maximum bubble size is limited by the Taylor instability model 1o be:

(12) Acrosol Maerial Density, Early in the course of core debris interactions with concroie,
U0, with & solid density of around 10 glem?® is the predominant aerosol material. As the
imieraction progresses, oxides of iron, mangancse and chromium with densities of about
5.5 glem? and condensed products of concrete decompasition such as May0, K,0, Aly0, Si0,,
and CaO with densities of 1. lwiﬂm’hmlmdnminmmsulwlﬁ. Condensation
and reaction of wm wlllt the m may alter the apparcnl malcrial densities.
Cougg also the prediction of the densitics of
malerials that mﬂneup the serosol, As a result the material density of the serosol is considered
nmm!m memamwmmwwhm«mwnguumwuan
ly distributed over the range of 1.5 to 10.0 glem®.

F

Note that the mean aerosol particle size predicted by the VANESA code [6] is comelated with

the particle material density to the -1/3 power, This correlation of acrosol particle size with

particle material density was taken to be too weak and insufficiently supported by experimental
idence to be consil in the analyses done here,

(13) Initial Bubble Size. The initial bubble size is calculated from the Davidson-Schular
equation:

n-{ff

where ¢ is assumed 1o be uniformly distributed over the range of | w 1.54, The minimum
Lublbde size is Hmited by e Frite foumula to be.

D, = 00105 Yo, [glp,-p 1"

where the contact angle is assumed 1o be uniformly distributed over the range of 20 to 1207,
The maximum bubble size is limited by the Taylor instability model 1o be:

¥ 5 e 7 BEH 7 FEE 7 L
1.7 ST E B DR 2051 75 1 b D FNES B L B S L bV IElNE WEH, RELFOER EHEEE L)
KERFEEFT3 4 BiF a3 @R 3 5P FHEE W
Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
G ly, the natural logarithm of the mean particle size is taken here to be uniformly distributed over the range from In (0.25 gm) = -1.3% 10 In (2.5 ym) = 0.92.
dimmm*wfmhwﬁsm--l”hhﬂsum}ﬂoﬂ
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9.2.1  Aerosols in the RCS
o204

The expermnenters conclude thar splierical pamicles of aound 0.1 w 03 pm formed (though thes
comy listved) then these i | giving sise o a mixtwe of compact particles
belwtc[ 0.1 and 3.0 ‘_‘d in size at the pomt of measurement. The composition of the parncles was found to
e domanated Ty Cs. ou s U while the Cs and Su wass contmbutions remamed constant and very stmlar
i mass. 17 wns relatively mnor in the first bour at 1860 K evolving to be the msin contributor i the third
Cvery approxumarely: 42 %4 U, 26 % S, " %o Cs) Negther break down of composinion by paricle size oo

] size inf

- W

9.2.1.2 | PBF-SFD

Fuunthier interevtinig menstinemants for purposes here were six iokinetic. voquential, filtered waunples located
aboust |3 1 fron the bundle owler. These were used 10 follow the evolution of the serovol composition ad
w0 exane particle sive (SE se analyses the authors state that particle geomsetical-mean
diameter varied over the rxn elimination of the first filtes due 10 it being early with sespect
10 the msin hansient @ives the range Uooa-0.46 pa) while standard deviation foctiumed between 1.6 and
206 Tn the images of filter deposits needle-like form are seen. Tuming o composition, if the first e
sample s climinated and “below detection limer™ is taken as rero. for the stocnual components and
volatile fisvion prodocts we have in terum of percentagss the values given in Table 9241

922 Aerosols in the containment

0221 PHERUS FP

The acrosol size distributbons wese fairly lognormal with an average size (AMMD) in FFTO of 24 jun at
the end of the S-hour bundle-degradation phase growing to 3 5 jun before stabilizing ar 3,35 o asrosol
size in FPT1 was slightly 1 - febemind 4.0 jum. G dinmever (el of particles in
FPTI was seen to be bem«l 05 and 0.65 gm]a SE\!' image of a deposit i shown in Fig. 2-2 Tn both
tests the 16 stnndand devs of the & b wins faurly constant ata value of around
2.0, There was clear evidence thar aerosol composition vaned very limle as a funstion of pamicle size
except for the Iate sentling phase of the FRT] teir: during this period, the sullest parnicles were found to
be cestnnrrich. In terms of chenscal speciation. X-rav techmiues were used oo sotne deposits and there

#%F-2 STATE-OF-THE-ART REPORT ON NUCLEAR
AEROSOLS NEA/CSNI/R(2009)5 off#3 R UMBOIRE

9.2.1 Aerosals in the RCS

The expernnenters conclude that sphencal parmcles of No‘lld 01 w 0.3 jun fonmed (thoush thest

conpotion i blishied) then these agsh d gving nse to @ noxtue of compact particles
batwesr n saze of the poust of meastrement I'!l- cotmposition or dn particles was found to
be downasal i and U whike the Cs and 5o daat and very smular

i i, LY wan :nleel} minor in the first hour a1 1560 K evolving o be the s contrintor i the thisd
(very approxmastely: 42 % U, 26 %5 Sn. 33 % Ol Neither break down of composition by partcle e noe
] waze inili Wi d

Fusthier tnteresting meamyements for purposes lese were six pokinenc. sequential. filiered sunples locwed
abont 13 m from the bundle outlet. These were tsed to follow the of the serowal compe and
o exanune particly uze (SEM). Based oo thiese malyses the anthors state that particle geometnical-mean
dhaseter varsed over the rang ehsnation of the fira filter due to 11 being early with sespect
10 the mazn tranaent gives the range 26 jun) whale standird deviahion Suctuated betoreen 1.6 and
206 In the muages of filler deposits pecdle-like fonus are seen. Tunmuag to coupoition. of the fiewr files
sple i elmunated and “below detection hont™ 15 taken s rem for the stmictnal components and
volatile fssion products we have i terms of percentages the values gven in Table 9.2-1

922 Aerosols in the containment

0221 PHEBUSFP

Sistrils

The aerosol wze were fairly logy 1 with an averags wae (AMMD) mn FPTO of 24 jun st
the end of the Shour bundle-degmdation plase growing 10 3 5 um before swbilizmg o 3.35 pm; sevosol
saze i FPT1 wad shghtly larper af berween 3 8 and 4.0 . Geomnetrnic-anean diameler (dy) of particles m
FPT1 was seen 10 be between]0.5 snd 065 pu a.‘ar\(muoﬂnkw-uu shown in Fig 92-2. In both
tests the standard d of the | b was fanly constant ar 2 value of sroond
20 There was clear evidence that serosol composition wanied very kinle a0 o function of pamicle e
except for the late sefthag phase of the FPTI test chnng thes penod, the smallest particles were found to
be cesimrrich. In temm of chesucal speciation, Noray techuiques were wed on some deposits s there
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