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Release Rates

The release rates were chosen to provide estimates for the total range of Possible
rates. The assumed release rates and resulting escape fractions are listed in Table C-6.

Containment leakage rates include (1) catastrophic failure, relgasing most of the
fission products prompily (in about 1 h fora 1 ft* hole at desgn.pressure), .

(2) 100%/day, which is a traditional assumption for a failure to isolate containment,
and (3) design leakage.
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1/8,1/32 A4 — )L COBRAEH:  (NUREG/CR-6906)

Table 6 Summary of Results of Experiments for Steel Containment Models
Test Scale Shape Rit Pressure Global Mlaterial Remarks
Ratio Strain at
(ByP o) Failure
SHL SCO 1:32 | Cylinder w' 450 093+ 20% ATSI 1008 | Catastrophie
(1272182, henisphencal (B=5349, rupture and
1212/8%) dome =1.22) fragmentation
imfiztmg at
vertical weld
seam. [20, 21]
SHL 5C1 1:32 | Cylinder w' 500 0.76% 6% ATSI 1008 | Teanng and
(4720-21/83) hemizphencal (B=546 leakage next to
dome t=1.09) vertical weld
seam [ 20, 21]
SHL 5C2 1:32 | Cylinder w' hoop | 478 (R=546, 093+ 2% ATSI 1008 | Leakage and
(7721/83) stiffeners and =117} tears at cyvlinder-
hemizphencal dome interface;
dome repamed.
(8/11/83) 097+ 25% Batest;
catastrophuc
rupture and
frapmentation
(20217
SHL 5C3 1:32 | Cylinder w' 478 0.83* 14.5% ATSI 1008 | Catastrophic
(11730vE3) penetrations and (B=546, rupture inrfiatng
henizpheneal =117} at E'H [20, 21]
dome
SHL 1-8 1:8 | Cylinder w/ 448 44 3% SAS1E, Catastrophic
(11/15- stiffening nngs, (B=2134, ) Gr. 70 rupture and
17784} penetrations and =1.76) 1.34% frapmentation
hemisphencal lo.27) inrfizfion at
dome shifener near
EH [22, 23 24,
25]
NUFELC! 1:10 | Improved BWER 135-161 6.0 20% SPVAS0, | Teanng and
SHL geom / | Mlark 1T w/ (R=2027- SGV 430 | leakage at
SCV 1:4 | contact struchure 2900, (477 vertical seam
(1211/96) | thick. =7.5-5.0) Lo.78) weld and at E'H
imsert plate weld.
[26, 27,28, 29,
30, 31, 32]

#*Desizn pressure not specified. maxumum pressure (MPz) given.

E/H (Equipment Hatch) ZE26 O KA NAE Uiz & OfER Lo TWV D,
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(b) Aerial View of Site after Rupture

Figure 27 Results of 1:8-Scale Steel Containment Vessel Model Test
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KENCEBWT, NUREG-1465 D Y — A& — A (LR, [HHY —2AZ—A) L)) ZEik
R B O MOX REHZE 3~ 555/ OFRBEICBI L, 1999 255 461 [A] ACRS (Advisory
Committee on Reactor Safeguards) BASHICB W TERD R EINTW5S, £ 2 TiX, ACRS
D EBRBEREIRBE R TN MOX JRBE~ D FR I VN THIBTT 5 72 DI IR — L D B
OFERT —H OWENLEL A RSN TND, ZHIUCK L, NRC RAZ v 71X, 328
HINZ Y — AL — BA~DEBIRNEEZ HID EF LT\ 5,

Z D%, BT = — X ORI K OB 7V — 7 O EIGIC 5 2 2 S BEIT D
WTHMFE SRV TOFEMBPTHOILTEIY . ZOFERH ERI/NRC 02-202 (2002 4 11 H) @
WZFEEOLNAB I TS, ERI/NRC 02-202 (2002 4F 11 H) %, K[EIZ T NUREG-1465 D
V= A B — DD R LB R OY MOX BRBF A~ FMEICBE U, B 7 = — X Ok f5eRE(H]
R OB 7 v — 7 DO EIE 25 2 5 8 BEH 2OV THMZE ARV T O MT DALz
MREE LD, AN TDILDOTH D, ZO@FmROFMEL LT, LI RTHED, fif
R REEEFEPZRZT N TOD b OO, @ RBEE B O MOX BREHI X L TH BT
— AL —ADBEHIZONTEHEEINLTWND D TIEARN,

Finally, there isa geﬁeral expectation that the physical and chemical forms of the revised
source terms as defined in NUREG-1465 are applicable to high burnup and MOX fuels.

denm S AT ERBE R IR T . RBHE AR OB RIRBERE 75 GWd/t. 4L OSEEPRBERE 50
GWd/t X & LTV D,

BHZE RV O O & LRI N &7 = — X OMKRERE B O 2N~ D fi
HEEIAIZOW T, BSAHERIDFE 13-5-2 L O 13-5-3 (29 (ERI/NRC 02-202 Table 3.1
SO Table 3.12), RDF v aNOHEIL, NUREG-1465 DfEZ /R L TW5, £7o, HEDE
ERFl— ORIZOFFE STV D DL, SRV TH—OBENEE SN2 o IG5 I BIT
HEEMEZOHRETH S,

&7 = — XD L O, I ~OFEDBHIPNCRE WA, ~a v T
U&RBO 7 N—T DRHHEIEIZ OV TIE, NUREG-1465 O & Bl TrhaFfRE & ST
%, TDOMORAE S L— 12OV TIL, NUREG-1465 OfE L W K& R MHEIE MR SN
TS5 —AbHD DD, 25 DEVITRBEE & I TERARO N HEEMICEI 26D TH D
D, RBRBEEREL I CESEATE D E SR TWD,

VL EOiEimOFE R L LT, ERI/NRC 02-202 Ti, S L7230 & B0 EREEEEBRENC
% LT % NUREG-1465 0 Y — A X — L&A TE 5 LSl T b,

2B, KEORHBIFENETH S Regulatory Guide @ 1. 183 {2V TlE, NUREG-1465 FL# M
HHHEIE 2 REHE TheR 626Wd/t £ TORBEEOBEIE THATE 20D LED LT
Do
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3.2  Release Fractions™

The core inventory release fractions, by radiomuclide groups, for the gap release and eatly
mn-vessel damage phases for DBA LOCAs are listed in Table 1 for BWESs and Table 2 for PWERs.
These fractions are applied to the equilibrinm core inventory described in Regulatory Position 3.1

For non-LOCA events, the fractions of the core inventory assumed to be in the gap for the
various radionuclides are given in Table 3. The release fractions from Table 3 are nsed in
conjunction with the fission product mventory calenlated with the maximuom core radial peaking
factor.

" The release fractions listed here have been determinad to be acceptsble for wse with currensty spproved LWE fiuel with 3 peak

bumagy wp to 62000 MWDVAIIT. The data in this section may not be applicable to cores contaiming mixed cogde (WVIOX) fiel

OB Y EH Y — A Y — LN @B RS MOX BRBHZ I H 3~ 5556 O BEIZ KT L TR
BTN TEY 2011 4 1 HIZIE, Yo7 « 7 ENLFET 1 O i 3 (SAND2011-0128)
DHINTWND,

FH AR~ 1T LN ST IE T K & < FE T 27 L — 71200 T mihbEEE
PREE R OV MOX RO BB A 1R, IR D FR 13-5-4 KUK 13-5-5 1T T L0 | A
BEFEBREI DO Z N EZE L BAD LD TIIRWVWI EARENTND, 2D b, BEEIC
FBUWTIL, NUREG-1465 DR EEEERRERS MOX BREOBEHIZ DWW CTHEE S NS H O TidZawn
EEZD, #1351 IZENLOT— X EEE LT, £ 0B ER R AT OMIE < G
FERICB T DR OGS OBEERERL VAT A % A VREICOWT,
NUREG-1465 |28 S5 A5 HE 7 )V — 7 OB ENGR 2 W& B0 £ 13-5-6 (TR,

# 13-5-1 IR COBMBR R ~D B G OHFERL
ERI/NRC ERI/NRC SAND SAND
NUREG-1465 02-202 02-202 2011-0128 2011-0128
(BERBEEERRED | (MOX BRED | (EBRBEEERRED | (MOX BRED
i H A 1.0 1.0 1.0 0.97 0. 96
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# 13-5-2  ERI/NRC 02-202 (Z351F DAGMMA G~ DB (ERBEREIREL
Table 3.1 PWR Releases Into Containment (High Burnup Fuel)®
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 04 (05) 14 (13) 20 (20) 10.0 (100)
Noble Gases 0.05; 0.07; 0 07; 0 07; NE® 0.63, 0.63; 0 63; 0 65; 1.0TR 03 (0) 0(0)
(0.05) (0.95)
Halogens 0.05 (0.05) 035; 0.95TR (0 35) 025 (0.25) 02 (0.1)
Alkali Metals 0,05 (0.05) 0.25; 0.90TR (025) 0.35 (0.35) 0.1 (01)
Tellunum group 0.005 (0) 0.10; 0.30; 0.30; 0.35, 0.7TR 0.40(0.25) 0.20 (0.005)
(0.05)
Barium, Strontium 0 (0) 002;"* (0.02) 0.1 (0.1) 0 (0)
Noble Metals (0) (0.0025) (0.0025) (0)
Mo, Te 0 015,02;0.2;0.2; 0.7TR? 002; 0.02;0.2;0.2; TR 0; 0; 0.05; 0.05, TR
Ru, Rh, Pd 0 0 0025; 0.0025; 0.01, 0.01; 00025; 0.02; 0.02; 0.02; TR 001;0.01;0.01;0 10, TR
0.02TR
Cenum group (0) (0.0005) (0.005) (0)
Ce ] 0.0002, 0 0005; 0.01; 0.01; 0.005; 0005, 0 01; 0.01; TR 0
0.02TR
Pu, Zr 0 0.0001; 0 0005; 0.001; 0.002; | 0005,0005;0.01;0,01; TR 0
0002TR
Np o 0001; 0.01; 0.01; 0.01; 0005; 0 005; 0.01; 0.01; TR 0
0.02TR
Lanthamdes (one gmups) 0; 0; 0; (0) 0.0005; 0.002; 0.01 (0.0002) 0005; 0,01; 0,01 (0.005) 0; 0; 0(0)
La, Eu, Pr, Nb 0;0 00002; 0.02TR 0005; TR 0; TR
Y, Nd, Am, Cm 0;0 0.0002; 0.002TR 0.005; TR 0; TR
Nb 0;0 0.002; 0.002TR 0.005; TR 0; TR
Pm, Sm 0;0 0.0002; 0.002TR 0.005; TR 0, TR

* Note that it was the panel’s understanding that only about 1/3 of the core will be high burnup fuel. This is a significant deviation from the past when accident
analyses were performed for cores that were uniformly burned usually to 39 GWd/t

- N -

The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
TR = total release. The practice in France is to assign all releases following the gap release phase to the early in-vessel phase.
NE= No entry; the panel member concluded that there was insufficient information upon which to base an informed opinion.

Barium should not be freated the same as Strontium. There is experimental evidence that barium is much more volatile than strontium. VERCORS and
HI/VI (ORNL) experiments cited; these show a 50% release from the fuel and a 10% delivery to the containment, Strontium has a 10% release from fuel and
2% to the containment, based upon all data available to date.

Threé panel members retained the NUREG-1465 lanthanide grouping, e.g., one group, while two panel members subdivided the group into four subgroups.

s Yk s B N
# 13-5-3  ERI/NRC 02-202 (23T DAEANARE~O L (MOX &%}
Table3.12  MOX Releases Into Containment*
Gap Release Early In-Vessel Ex-Vessel Late In-Vessel
Duration (Hours) 0.3;0.4,0.4; 04,04 (0 5)' 14;1.4;1.4;14;1.5 (1.3) 2.0 (2.0) 100 (100)
Noble Gases 005, 005, 005;0.05; 0 07 0.65; 0.65; 0.75; 0.93; 0,02;0.3,03; TR (0) 0 (0)
(0.05) 0.95 TR*(0.95)
Halogens 005; 0 05; 0.05; 0.05; 0.07 0.325; 0.35; 0.35, 0.375; 015;0.2; 0.25; 0.25; TR 0.2;0.2;0.2; 0.2; TR (0.1)
(0.05) 0.95TR (0 35) (0.25)
Alkal Metals 0 05; 0.05; 0.05; 0.05; 0.07 0.25; 0.30; 0 30; 0 30; 0.65TR 0.25; 0.25; 0.30; 0.30; TR 0.10,0.15; 0.15,0 15, TR
(0.25) (0.35) ©.1)

Tellurium group

0; 0; 0; 0.005; 0.005 (0)

0.1; 0.15; 0.3; 0.35; 0.7TR

0.4; 0.4; 0.4; 0.4; TR (0.25)

0.1;02;02;02; TR (0.005)

Barium, Strontium

NE?, NE, NE; 0, 0 (0)

NE, NE, NE; 0.01; 0.1 (0.02)

NE, NE, NE; 0.1; 0.1 (0.1)

NE, NE, NE, 0; 005 (0)

Noble Metals
Mo, Te
Ru, Rh, Pd

(0)
NE, NE, NE; 0, 0
NE, NE, NE; 0; 0

(00025)
NE, NE, NE; 0.1; 0.1
NE, NE, NE; 0.05; 0.1

(0.0025)
NE, NE, NE, 001, 0 01
NE, NE, NE; 0.01; 0 01

(0)
NE, NE, NE; 0.1; 0.1
NE, NE, NE, 0.01, 001

Cerum group
Ce
Pu, Zr
Np

(0)
NE, NE, NE; 0; 0
NE, NE, NE, 0, 0
NE, NE, NE; 0; 0

(0.0005)
NE, NE, NE, NE; 0.01
NE, NE, NE; NE; 0.001
NE, NE, NE; NE; 0.01

(0.005)
NE, NE, NE; 0.01; 0 01
NE, NE, NE; 0.001; 0.001
NE, NE, NE, 0.01; 0 02

0)
NE, NE, NE; NE, 0
NE, NE, NE; NE; 0
NE, NE, NE; NE; 0

Lanthanides

NE, NE, NE; 0, 0 (0)

NE, NE, NE; NE; 0005
(0.0002)

NE, NE, NE, NE, 0.01 (0 005)

NE, NE, NE; NE; 0 (0)

e om -

The values in Table 3.12 are for releases from the MOX assemblies in the core and not from the LEU assemblies.
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The numbers in parenthesis are those from NUREG-1465, Accident Source Terms for PWR Light-Water Nuclear Power Plants (Table 3.13).
TR = total release. The practice in France 15 to not divide the source term nto early in-vessel, ex-vessel, and late in-vessel phases.
NE = No entry; the panel member concluded that there was msufficient mformation upon which to base an informed opinion.
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Table 13. Comparison of PWR high burnup durations and release fractions (bold entries) with those
recommended for PWRs in NUREG-1465 (parenthetical entries).

Gap Release In-vessel Release Ex-wessel Release Late In-vessel Release
Druration (hours) 022 4.5 48 143
(0.5) {1.5) (2.0) (10}
Release Fractions of
Radicnuclide Groups
Moble Gases o.017 0.94 0.011 0.003
(Kr.Xe) (0.05) (0.85) (0} {0}
Halogens o.004 0.37 0.041 021
(Br.l) (0.05) (0.35) {0.25) (0.10)
Alkali Metals 0.003 023 0.02 0.06
{Rb. Cs) (0.05) (D.25) (0.25) (D.10)
Alkaline Earths 0.0006 0.004 0.003 -
(Sr. Ba) (0} (0.02) (0.1} -}
Tellurium Group o.004 0.30 0.003 040
[Te. Se, Sh) {0} (D.05) (0.25) (0.005)
Molybdenum - .08 0.01 0.03
{Mo. T, Nbj) (0.0025) (0.0025) {0y
Moble Metals - 0.006 [D.0025] -
(Ru. Pd. Rh. etc.) (0.0025)
Lanthanides - 1.5c107 1.3x10-5
(Y. La, Sm, Pr. efc.) {2x107) {0.005)
Cerium Group - 1 5107 2. 4x10”
{Ce. Pu, 71, etc.) 52107 (D.005)
F 13-5-5  SAND2011-0128 |Z351F 2 MANAZR ~D HeH  (MOX #REH

Table 16. Comparizon of proposed source term for an ice-condenser PWR with a 40°% MOX core (bold entries) to
the NUREG-1465 source term for PWRs (parenthetical entries).

Gap Release In-vessel Release Ex-vessel Release Late In-vessel Release
Duration (hours) 036 4.4 65 16
(0.50) (1.3} (2.0} (10}
Release Fractions of
Radicnudclide Groups
Moble Gases 0.028 0.86 0.05 0.026
(Kr.Xe) (00507 (0.95) (0} [0y
Halogens 0.028 0.48 0.06 0.055
(Br.l} (0.050) (0.35) {0.25) (0.10)
Alkali Metals 0.014 0.44 0.07 0.025
{Rb. Cs) (0.050) (D.25) (0.35) (0.10)
Alkaline Earths - 0.00M5 0.008 ax10”
(Sr, Ba) (0.020) (0.1} 1))
Tellurium Group 0.014 0.48 004 0.055
[Te. Se, Sh) {0} (0.05) {0.25) (0.005)
Molybdenum - 027 [0.0025] 0.024
(Mo, Te, Nb) (0.0025) 1))
Noble Metals - 0.005 [0.0025] 3 x10*
(Ru. Pd, Rh, eic.) (0.0025) {0y
Lanthanides - 1.4 =107 3x107 -
', La, Sm, Pr, etc.) (0.0002) {D.005)
Cerium Group - 1.0 x107 5 %107
{Ce, Pu, 71, etc.) (0.0005) (0.005)
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Fig.4 Dry deposition velocity as a function of particle size. Data were obtained from a number of
publications.’* =** The theoretical curve appropriate for a smooth surfzce is shown for comparison.
Note that the theoretical curve is strongly dependent on the value for 1« and that Eq. 22 does not
contain a parameterization for sutface roughness. For a preliminary study of the effect of surface
roughness and other factors, see Ref. 5.
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JIIHE 13-6-1  NUREG/CR-5901 Dk ff:

so-called "quench” lemperature. At temperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO,, H;, and Hy0 are too slow to maintain chemical
equilibrium on useful time scales. In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
composition is effectively "frozen” at the equilibdium composition for the “guench” temperature.
Experimental evidence suggest that the "quench" temperature is 1300 to 1000 K. The value of
the gquench temperature was assumed to be uniformiy distributed over this temperature range for
the calculations done here,

{6) Solute Mass. The mass of solutes in water pools overlying core debris attacking concrete
has not been examined carefully in the experiments done to date. It is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
Hy0) = -3.00 to In(100 g/kilogram H,0) = 4.61.

(7) Volume 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 walter,
this volume fraction could become gquite large. Models available for this study are, however,
limited to volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Among the materials that are expecled to make up the
suspended solids are Ca(OH); (p = 2.2 glem?) or 8i0, (p = 2.2 g/lem”) from the concrete and

U0y(p = 10 glem?) or ZrD, (p = 5.9 glcm?) from the core debris or any of a variety of
aerosol materials. It is assumed here that the material density of the suspended solids is
uniformly distributed over the range of 2 to 6 glem®. 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,

(9} Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here to be So(w) where § is the
weight fraction of dissolved solids. The sign of the change is taken to be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal to 0.5,

Thus, the surface tension of the liguid is:

o(w) (1-5) for e < 0.5
" o) (1+8) for e 2 05

T

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

{(10) Megan Aerosol Papticle Size. The mass mean particle size for aerosols produced during
melt/conerele 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. Ewven with a water pool present, smaller particles would not be expected.
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Consequently, the natural logarithm of the mean particle size is taken here to be uniformly
distributed over the range from In {0.25 pm) = -1.39 to In (2.5 ym) = 0.92.

(11} Geometric Standard Deviation of the Particle Size Distribution. The aerosols produced
during core debris-concrete interactions are assumed to have lognormal size distributions.
Experimentally determined geometric standard deviations for the distributions in cases with no
waler present vary between 1.6 and 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
difficult to marshall because of the sparse data base. Tt can also be argued that smaller
geometric standard deviations will be produced in situations with water present. It is unlikely
that data will ever be available to demonstrate this contention. The geometric standard deviation
of the size distribution is assumed to be uniformly distributed over the range of 1.6t0 3.2. Any
correlation of the geometric standard deviation with the mean size of the aerosol is neglected.

(12) Aerosol Material Density, Early in the course of core debris interactions with concrete,
UO, with a solid density of around 10 g/fem® is the predominant aerosol material. As the
interaction progresses, oxides of irom, manganese and chromium with densities of about
5.5 p/em® and condensed products of concrete decomposition such as Na;0, K50, Al,O, §i0,,
and Ca0 with densities of 1.3 to 4 gfem” become the dominant aerosol species. Condensation
and reaction of water with the species may alter the apparent material densities,
Coagglomeration of aerosolized materials also complicates the prediction of the densitics of
materials that make up the acrosol. As a result the material density of the aerosol is considered
uncertain. The material density used in the calculation of aerosol trapping is taken to be an
uncertain parameter uniformly distributed over the range of 1.5 to 10.0 glem’.

Mote that the mean aerosol particle size predicted by the VANESA code [6] is cormelated with
the particle material density to the -1/3 power. This correlation of aerosol particle size with
particle material density was taken to be too weak and insufficiently supported by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Imitial Bubble Size. The initial bubble size is calculated from the Davidson-Schular
equation:
w pt
D& = E[-E] = cm
- g™

where € is assumed to be uniformly distributed over the range of 1 to 1.54. The minimum
bubble size is limited by the Fritz formula to be:

D, = 0.0105 ¥lo, felp,~p )"

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

141




A% 13-6-2  STATE-OF-THE-ART REPORT ON NUCLEAR
AEROSOLS NEA/CSNI/R(2009)5 74k ¥k K OVGRER D H 52

921 Aerosols in the RCS
9211 AECL

The experimenters conclude that spherical particles of around 0.1 to 0.3 pm formed (though their
composition was not established) then these agglomerated giving rise to a mixture of compact particles
betweer] 0.1 and 3.0 Lmilin size at the point of measurement. The composition of the particles was found to
be dominated by Cs. Sn and U: while the Cs and Sn mass contributions remained constant and very similar
in mass. U was relatively minor in the first hour at 1860 K evolving to be the main contributor in the third
(very approximately: 42 % U. 26 % Sn, 33 % Cs). Neither break down of composition by particle size nor
statistical size information was measured.

92.1.2| PBF-SFD

Further interesting measurements for purposes here were six isokinetic. sequential. filtered samples located
about 13 m from the bundle outlet. These were used to follow the evolution of the aerosol composition and
to examine particle size (SEM). Based on these analyses the authors state that particle geometrical-mean
diameter varied over the rang elimination of the first filter due to it being early with respect
to the main transient gives the range 0.32-0.56 wm) while standard deviation fluctuated between 1.6 and
2.06. In the images of filter deposits needle-like forms are seen. Turning to composition, if the first filter
sample is eliminated and “below detection limit” is taken as zero, for the structural components and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.

922 Aerosols in the containment

9.2.2.1l PHEBUS FP

The aerosol size distributions were fairly lognormal with an average size (AMMD) in FPTO of 2.4 pm at
the end of the 5-hour bundle-degradation phase growing to 3.5 m before stabilizing at 3.35 pum: aerosol
size in FPT1 was slightly larger at between 3.5 and 4.0 pm. Geometric-mean diameter (dsg) of particles in
FPTI1 was seen to be between a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the geometric standard deviation of the lognormal distribution was fairly constant at a value of around
2.0. There was clear evidence that aerosol composition varied very little as a function of particle size
except for the late settling phase of the FPT1 test: during this period. the smallest particles were found to
be cesium-rich. In terms of chemical speciation. X-ray techniques were used on some deposits and there
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gz Sk

#1372 770 Nv A URREEE (7 HERER)
RFETFLF— B Y i FE LRI R
(MeV/dis) (MeV/dis) (MeV)

0.1 E <01 1.6X10'°
0.125 0.1 < E = 0.15 2.7X10'8
0. 225 0.15 < E = 0.3 6.4X10"°9
0.375 0.3 < E = 0.45 1.6X102°
0.575 0.45 < E = 0.7 4.3%1020
0. 85 0.7 <E=1 3.4X1020
1.25 1 <E=1.5 1.2X102°
1.75 1.5 < E =2 1.3X10'°
2.25 2 <E =25 1.0X10'°
2.75 2.5 < E =3 2.7X10'7
3.5 3 <E =4 8.5X10!3

5 4 <E=6 2.6X10!3

7 6 < E =8 2.9%107
9.5 8 < E 4.5X10°
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