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ABSTRACT

This paper presents an analysts of fission prod-
uct revaporization from the FPeactor <Coolant
System (RCS) following the Reactor Pressure
Vessel [RPV)failure. The station blackout acci-
dent in a BWR Mark I Power Plant was consid-
ered. The TRAPMELT3 models for vaporization,
chemisorption, and the decay heatiny of RCS
structures and gases were used and extended
beyond the RPV failure in the analysis. The RCS
flow models based on the density-difference or
pressure-differerce between the RCS and contain-
mant pedestal region were developed to estimate
the RCS outflow which carries the revaporized
fission product to the containment. A computer
code called REVAP was developed for the analy-
sis. The REVAP code was incorporated with the
MARCH, TRAPMELT2 and NAUA codes from the Source
Term Code Package (STCP) to estimate the impact
of revaporization on environmental release. The
results show that the thermal-hydraulic condi-
tions between the RCS and the pedestal region
are 1mportant factors in determining the magni-
tude of revaporization and subsequent release of

the volatile fission product into the environ-
ment.

INTRODUCTION

The retention of eadisauclide in the Reac-
tor Coolant System (RCS) of a light water reac-
tor is a major concern in severe accident
studies. Many analyses have indicated that a
large fraction of material released during core
heatup and degradation can remain in the RCS.
for example, calculations for the Peach Buttom
staticn blackout transients showed retention of
54% and 70% for (sl and CsOH, respectively, as
reported in the NUASAR study.'»? The material
retained in the RCS are deposited either as
aerosol or condensed vapar on the internal sur-
faces of the RCZ. It is generally acknowledged
that the decay power of the deposited matarial
can increase the temperatures of the deposits

*Work performed under the auspices of the U.S.
Nuclear Regulatory Commission.

and the structural surfaces. The raise o
temperatu.e will result in the revaporization of
the volatile fission products. The magnitude
and timing of the revaporization after the RPW
failure are important for the release of radio4
nuclide through the containment to the environ
ment. The revaporization is particularly impor]
tant for BWRS under certain severe accideny
conditicns. For example, the revaporizatiof
followit 1 reactor vessel failure releases thd
volatile fission product directly into the dry-
well regi n without scrubbing in the pressur
suppression pool. The importance of fission
product revaporization is acknowledged in Draft
NUREG-1150.3 [t ic stated that the two factors
governing the revaporization issue are thd
chemistry of retained radionuclides and the RCY
thermal-hydraulics foilowing the vessel failure,

[

The chemistry involves the decay of Te-13:
and reactions between the deposited fissioj
products and structure surfaces. The continuou
decay of Te-132 retained in the RCS into I-13:
could result in a Tlate source of I1-132 ta be
released to the environment. The surface reac
tion could result in the formation of stable
fission production compounds that have lowef
vapor pressure which, in turn, w=ill affect thg
revaporization process. Since the chemica!
processses are still under investigation and ar
not fully understood yet, they are oot included
in the present work. The RCS thermal-hydraulicg
following the reactor vessel failure involves
the predictions of decay heating of structure
and gases, natural convection and the inflow ang
outfiow of the RCS. The transport of the
revaporized fission proauct into the containment
is carried by the RCS outfiow.

A review of major ectivities related tg
fission product revaporization is given in Draff
NUREG-1150 Appendix J.> The review included
works performed by Stone and Webster, IDCOR, NRC
Severe Accident Sequences Analysis (SASA) Prot
gram and New York Power Authority. Because of
the complexity of the revaporization phenomena
and the lack of sufficient data for mode]
development, there—is-—a _large.AuncertalnLy__i?
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these studies. The dependence of the revapori-
zation on specific accirdent sequence and on
RCS/contarnment gesign make tne comparison of
these studies ayfficult.

The NRC STCPS has fully coupled fission
proguct transport and thermal-nydraulic anaiyses
tnrougn 1ts MARCH/TRAPMELT3 codes. However, the
STCP does not nclude any in-vessel thermal.
hydraulics after vessel fiilure due to the lack
of post-vessel failure core condition. Hence,
no fission production revaporization is avail-
able in STCP. With the above background, a
study of the revaporization within the scope of
STCP was wungertaken at BNL. A simplified
thermal nydraulic model was developed for the
RCS after the reactor vessel failure. The ther-
mal hydraulics 1is coupled with the fission
product transport model of TRAPMELT3 to provide
an estimate of tne revaporization of three vola-
tile fission product groups (i.e., I3, CsOH,
and Te) and their release to the containment. A
computer code called REVAP was developed. The
output of the REVAP, a new source due to reva-
parization, was used in the NAUA code to esti-
mate the impact of revaporization on environmen-
tal release of fission products.

MODELING OF FISSION PRODUCT REVAPORIZATION IN
THE RCS FOLLOW:%G THE RPV FATLURE

The mcdeling of fission product revapoariza-
tion following the RPy failure consists of two
parts. Tre first part invoives of compu%ation
of decay heating of RCS structures and gac -,
the evaporation, condensation and chemisorption
rates of three volatile fission prrducts (Cst,
CsOH and Te). This is done by using the exist-
ing mocels of TRAPMELT3." The second part
involves the development of models to estimate
the RCS tnermal-hydraulic conditions and the
transport of the revolatilized fission products
into the containment. The computational proce-
dure of tne REVAP code is shown in Figure 1.
The description of the related models will
follow the procedures illustrated in Fiqure 1.

First, three input parameters are required
for the revaporization~ catculatiom. They are
the characteristic height of RCS (CHT), RCS
rupture area size (AREA) and the RCS initial
pressure following the reactor vessel failura
(PIVF). Then, an input tape previded by
TRAPMELT3 is required to define the parameters
of the wvarigus control volumec and the final
state as computed by the TRAPMEL[3 code prior to
vessel failure. The caontrol volume parameters
include volume size, height, surface area,
structure thickness, and the mass heat capacity
of each structure, The TRAPMELT3 computed
hydrogen mass, steam mass, gas temperature,
structure temperature and the state of fission
product 'n each control volume at the time just
prior to the vessel failure are used to define
the nitial conditions for the revaporization
caleulation, The state of fissien products

includes the TRAPMELT3 computed parameters of
each species, namely, the suspended masses af
vapors and aerosols n space, condensed vapors
and aerosols deposited on structures, and those
chemically absorbed by structures. In addition,
the core inventory, initial fission power, and
the RCS pressure are included in the TRAPMELT3
input tape. Modifications of the TRAPMELT3I data
are made to properly define the initial ctate in
the RCS immediately after the vessel failure. A
new control volume is added to represent the
luwer head of the reactor vessel and tne core

volume 1is adjusted for the relocation of core
materials into the reactor pedestal region
according to the MARCH assumption. The pseudo

control volume of containment used in TRAPMELT3
i§ discarded. The final state computed by
TRAPMELT3 represents_the RCS under high pressure
prior to the vessel rupture. According to the
STCP caiculation, all materials including steam,
hydrogen, fission product vapor and suspended
aerosols are blown out -instantly from the RC3 to
the containment in the form of a puff release at
the time of vessel rupture. After tha puff
release, no further interaction with the RCS is
assumed in STCP calculation. For the revapori

zation calculation, the end of vessel failure i

the beginning of the RCS/containment interac4
tion. Hence, an initial state of RCS must be
defined for this new phase of transient., [t i

assumed that immediately after the puff release

the RCS pressure is at equilibrium with that i

the pedestal region of the containment which i

computed in MARCH. This pressure is the input]
parameter (PIVF) for REVAP. Using this presd
sure, the given control volume size and thg
final gas temperature from TRAPMELTI, the mass
of gases in each control volume are computed by
the perfect gas law. The fractions of hydrogen|
steam and fission product vapors in each cortrol
volume are assumed unchanged initially. Al
suspended aerosols are assumed to be removed
completely to the containment as modeled in the
MARCH code and no further treatment of thg
suspended aerosol is involved in REVAP calcula-
tion.

Another input tapz containing MARCH pred
dicted time-dependent preossures and temperatureg
in the containment drywell region during thg
entire transient after the vessel failure ig
required. The pedestal region located below the
rezctor vessel is included in the drywell regior
according to the MARCH calculation. The MARCH
tape contains the partial pressures of steam
hydrogen, oxygen, nitrogen, carbon dioxide and
carbon monoxide. It also contains the drywel}
atmospheric temperature and the corium surfacd
temperature. The partial pressures and temperad
tures are ised to compute the atmospneric com-
position and density. The total pressure and
density in the pedestal regqion will be used td
determine the 1nflos and outflow of the RCS.
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“he decay neating of RCS structures 4nd
gases are <omputed using tne extsting models of
TRAPMELT3., in tnese modeiS, the decdy orergy 1s
gerermined Trom tne ANS Jecay heat stanaard, and
tne distribution of decay energy among tne 10
f1ss10n proauct groups 1S basea on calculattons
with tne ORIGEN conme. All Jecay energy associ-
ated with gjamma rays 1S aSsumea to be absorued
by tne control volume struCtures based on their
relative surface areas. The beta decay energy
1s dgistributed among tne gas mixture and the
structures pased on an estimat2d beta particle
range n the gas. Several subroutines in the
TRAPMELT3 cooe are aadopted directly in the REVAP
code., They are: o

FISPQ - For tne calculation of energy addition
- .. to structurss and the gas mixture
resulting from the decay of fission
products whign are airborne or
depostted on Structures.

ANSG - Fer tne calculation of core decay heat
as a function of the time following
reactor snutdown based cn standard ANS
correlation.

CESIUM - For the calculation of airborne or
deposited core mass fraction of cesium
based on tne mass fractions of cesium

ipdtde (Csi) and cesium aydroxide
(CsOH).
CECAY - For the calculation of location,

species specific
heat analysis.

deposits for decay

The gas and structure temperatures in eacn

control volume are determined by the foliowing
equations:

dTs _ O = Ofy - heeAe(Tg - Tg)

aT [t ()

g%g - Ofgg + hc's:(ls'Tg) (2)

The two dirferential equations governing the
structure temperature {~TS)—and gas temperature
{Tg) are written in finite-difference form and
are solved simultaneously by the implicit
method. In the above equations,

Jfp = Beta and gamma decay heat for
structures from F{SPQ calculation,

Ufpg = Beta cecay neat for gas mixtures from
FISPQ caiculation,

Jr = Radiative neat excnange Detween corium
in the cavity and the surface in the
Tower nead contrgl wvalume {no radiation
for ntrer control volumes),

A = Structural surface area [1nput),

= Mass heat capacity of s:iructuras {1nput),

Tp = Heat capacrty of gas mixture,

Total mass of gas mixture,

nNc = Heat transfer coefficient,

Note that tne heat loss from RCS to containment
1S not Incliudged 1n the present analys)s in arder
Lo nave 3 conservative estimation cf tne fission
product revaporization.

The heat transfer coefficient is basea on
the natural convection cocrrelatiors jiven by the
TRAPMELT3 code,

i
he = 2.STLE -HCN (3)
2.5TLK + HCON-DELX] i

ind

i
'
'
b
- '

HON = 0.1.K.(Pr.Gr)t/3/naT  for Gr.Pr > 10% (4

HON = 0.59+K+(Pr-Gr) LY /HeT- for Gr -Pr—s<10345)

where STLK {25.0 Btu/hr-ft-F) is the stainless
steel thermal conductivity used for considering
the structural heat conduction effect, and DELX]
and HGT are the structure thickness and height;
respectively. The Prandt) number (Pr), Grashof
number (Gr), thermal conductivity (K) and heat
capacity (Cp) are determined from properties
of the gas mixtures. Initially, the RCS con%
tains only sSteam and hydrogen. During the
transient, gases such as 0,, N,. CO, and CO,
will enter the RCS frgm the cavity compartment.
These non-condensable gases will be inciuded in
the RCS gas mixture. The TRAPMELT3 subroutine
PROP 1s used to compute properties of steam and
hydrogen. MARCH correlations are used for
properties of CO, CO,, N,, and 0,.

Since the vessel rupture may result a large
opening area on the lower head, it is considered
that the structure in the lower head may receive
radiative heat from the hot corium in the reac

tor cavity pelow the ruptured vessel. The radi
ative heat 1is approximated by:
Or = 0.173x10-8 . F . A .
[(Trag + 460)* - (Tg + 460)"] (6}

where tne Trad is the corium surface temperatur
given by the MARCH tape, A is the structure sur
face area in the lower head control volume, and
F 1s the radiatior exchange factor assumed to b
0.5 in .he present analysis.

Knowing the structure and gas temperatur
in ezch control volume, the condensation of
evaporation of the three species {(Csl, CsOH ang
Te) are computed by the TRAPMELT3 subroutine
ADHOC and ADHOCS. The tw0 Subroutlnes are
adopted directly 1n the REVAP code. The equil
librium vapcr concentrations of the species at
these temnperatyres are the driving force for the
evagoration or condensation process. The mass
transfer coefficient used 1n the calculation is
derived by the neat transfer analogy 1in the
TRAPMELT3 code. The TPRAPMELT3 chemisorption
model * 1s adopted in the REVAP code. [n this

]




model the sorpgtion rate coefricient 1s given as
1 ¢m.s for Te ana 0.012 cm/s for CsOH, i1ndepen-
dent of temperature. No chemisorption of Cs] 1%
consigered, The chemisurption process 1§
limited by tne mass transfer rate and 1s 1irre-
versinle. Once a specres 1S cnemically absoroed
by the wall, 't will never be revaporizeaq.

The RCS thermal-nydraulics 1is computed
baseqd on several assumpticns. All gases foliow
tne perfect gas law. There 1s no pressure dif-
ference among the various control volumes, 1.e.,
the entire RCS 15 under a uniform pressure. The
oresence of fission proguct vapor does not alter
the tnermal-nydgraulic benavior, except the den-
sity of the gas mixture. The “chimney effect”
associated with the LOCA-type sequences 1s not
included. The analysis oniy applies to thne
transient-type sequence, wnere rupture of the
vessel lower nead 1S tne only opening througn
which mass transfer with tne c¢ontainment
occurs. Two types of flow are modeied in REVAP,
namely, the ©pressure-ariven flow and the
density-driven flow as jliustrated in Figure 2.
Quring the transient, the density and pressure
in the RCS are computed and compared with that
1n the containment pedestal region determined
from the MARCH tape. The density is evaluated
as a function of temperature and composition of
the gas mixture. Fission product vapors are
included in tne gas mixture 1n tne RCS but not
in the containment.

A thermally stable situation is assumed if
the density 1n the RCS is lighter than that in
the pedestal region which is located below the
reactor vessel. Under this situation, any flow
between the RCS and pedestal region is caused by
the pressure difference between the two
regions. Either an inflow or an outflow from
the ACS may occur. For example, the decay heat-
ing in the RCS will 1increase its pressure and
result in an outward flow to the containment.
Jn the other hand, high pressure in the contain-
ment induced by hydrogen burn «ill cause an
inward flow to the RCS. For the pressure-driven
flow, the mass fiow rate is given by

W= hg - C o (s DR)L/Z ¢ (1)

wnere Ag = s1’e of opening,
C = loss coefficient,
o = density of gas being transferred,
DP = pressure difference between the RCS
and containment.

[r1ividual flow rates of the gqas constituents
are g3assumed cproportignal to their mass frac-
tion, Thus, the release of volatile fi1ssion

products are related to their mass fraction 1n
the =(CS.

A thermally unstable situation 15 assumed
1f the gas mixture 1n the RCS s heavier than
thit N the pedestal region. Under this situa-
tyon, the heavier gas in the RCS tends to move
dowiward into the pedestal region. Meanwhile,
the Yight gas in the pedestal region moves
upwdrd 1nto th2 RCS n order to satisfy the con-
tinurty requirement., A density -driven counter
flow 15 expected at the ruptured opening. The
caunter flow is computed using the d1fference in
potential energy compared to a stable sytuation
wth the heavier gas below. The driving force
is |

- DP = CHT - g - (Da‘ pc) (5)

where CHT = characteristic height of RCS (input)
--g = grayity (constant)____s___.,1
N average gas density in RCS.__ ]
B gas density in pegestal regqion.

i
(
J
d
o

It should be pointed out that Equation {8) only
apglies to the situation where a gross failure
of the lower vessel head occurs. This implies
thit the flow exchange betweenn the RCS and
pedestal region is through a large open area
The present model does not apply to tne situa
tiom where the lower vessel head has a small
rypture area.

If one assumes that the volume flow rate of
the upward flow is the same as the downward
flow, it can be shown that the downward and
upward mass flow rates are, respectively,

1
W,o=p A Vv, « | (9
d a o d S
1+ Vd/\.u
and
V.V
M, = o gV, e a7v (10
1+ \Id/\.lu
where Vyq = downward flow velocity
= (Z-Dp/x:a)”2 ; and
Vy = upward flow <elos:ty
1
= (2:Dpfn, ) e,
Aan, the downward mass flow will carry the

f4s510n product vapor from the RCS 1nto tne cone
L ginment Jccoraing to 1ts mass fraction in _he
G45 mixture.
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APCRTZATION FOLLUWING REACTOR

In order tG aemonstrate the effect of vola-
tile fission produCt revaporization from tne
RCS, tne REVAP code was dapplled to a snort-term
stattan dlacxout transient (TB) for a BWR Mark |
Power Plant. According to the STCP analysis,
the reactor vessel failed at 202 minutes after
the initration of tne accident, Prior to the

vessel faiiure, the wvolatile fission product
distributions in tne 2CS are given below:
wdll Deposit Chemisorption
Kg % Kg %
Csi 18.15 53.4 0.0 0.0
Cs0H 74,25 30. 96,06 40.0
Te 0.054 0.16 10.73 30.7
The wall deposit 1ncludes both condensed

vapors ard deposit as -rosols. The percentage
is given 1n terms of 1i1nitial core 1inventory.
The initial core inventories are 33,98, 240.1
and 34.90 kg for (sI, CsOH and Te, respective-
1y. The revaporization of the wall! deposits and
chemisorption of the revaporized matertals are
tne sublect of this analysis.

After the vessel Jlgower head breach, the
corium entered the pedestal region underneath
the reactor vessel. The corium/concrete inter-
action resulted in the generation of nonconden-
sable gases and pressurization of the contain-
ment as snown in Figure 3. A drywell rupture
was predicted to occur at about 317 minutes.
The flow excnange between the drywell and con-
tainment ouilding deinerted the containment, and
hydrogen turns were induced in the containment
late 11n the transient. The MARCH preqicted
atmospheric temperature 1n the drywei! region
and the corium surface temperature are included
in Figure 3. The pressure and temperatures are
important parameters to determine the inward or
outward flow for the RCS. Two limiting cases
were considered. In (g5e 1, the garium surface
temperature is used to compute the pedestal
atmospneric density. The high corium tempera-
ture will lead to a lower density which will
produce a thermally wunstablie condition and
1nduce a larae density-driven flow between thne
PCS and pedestal region. A large release of the
revolatilized fission products is expected 1n
this case In Case 2, the drywell temperature
s wused to compute the pedestal atmospnere
density., The lower drywell temperature will
yield a neavier density wnich will produce a
trermally staple situation, The release of
fission products from tne RCS will be iimited by
tne pressure-driven tlow, whicn is expected to
oe lers tnen the density-driven flow 1n Case 1.
Tne detaried results of Case 1 whicn represents
a conservative approach will be discussed 1n
tnys paper,

The predicted mass-averay: ¢as lemperature
of all control volumes n BCY 15 at about 1800 F
‘evel and 15 about 400 F lower than the cortum
surfdce temperature during most of the transient
time. The lower RCS gas terperature results 1in
a hujher gas density as 1lluctratec in Figure
4. Hence, a zounterflow situation 1s Created Dy
the tnermally unstable condition between the RCS
and the pedestal region. Uncer natural convec-
tion conditions 1n the RCS, the structure
temperature s very close to the adjacent gas

temperature. Tne average structure temperature
is also about 1800 F during most of the tran-
sient time., The revaporization of Csl, CsOH and

Te determined by the wall temperature and their
partial pressures in tne RCS are given in Figure
5. Tne :alculation was ended at 680 minutes
approximately 8 hoors after the vessel failurel
It is seen that apout 1130 g of Cs! and 21,400 g 9
of CsOH are revaporized in 8 hours. In terms oﬂ
n1t1a’l wall deposits, the revaporization is'
only D.6% and 2.9% for Csi and CsOH, respective-
Ty. For Te, ail the 54 g initially depositad on
the wall are evaporized within 92 minutes.

The revolatilized vapors are subjected tg
chemisorption by the structure walls according
to the TRAPMELT3 model. The chemisorption of
CsOH and Te are shown in rigure 6. About 202
of the revaporized 21,400 g of CsOH and 12 g of
the 54 g Te vapor are redeposited and cnem1ra]1)
bonded ¢n the structure walls. The high chemi%
sorption rate of Te is caused by the high
dep..ition velocity assumed in TRAPMELT3, The
chemiscrption of CsOH appears to be insignifi4
cant.

The release rates of the fission product]
vapors associated with th- RCS outflow are shown
in Figure 7. The fluctuation of the release
rate is largely caused by the numerical computad
tion of the quasi-steady state outflow. The
puise-type outflow, which is based on an instand
taneous comparison of the pressures and densi-
ties between the RCS and the pedestal region, ig
associated with a thermally unstablie condition.
These release rates will be used in the NAUA
calculation for estimating the environmentaa

releases. It is seen that the release rate o

CsOH is one order of magnitude higher than tha

of Csl, and is two orders of magnitude highe

than that of Te. Large releases of CsOH and Csl
started at about 320 minutes after the conta1n‘
ment failure and continued until the end of the
calculation., The accumulated relzases are g1ved
in Figure 8. At the enc¢ of 7 hours after vessel|
failure, a total of 1120, 20,970 and 42 g of
Csl, CsOH and Te were released from the RCS tu
the drywell region without scrubbing in the sup_
pression paol. The revaporization and re\ease
of (sl ang CsOH from tne RCS are long-term pro-
cesses. At 8 nours after the vessel failure
{i.e., the end of caiculat:on) the Csi and CSOH
are continucusly released to the containment at
the approximated rates of 4 g/min arz 70 g/m1n

respectively.




lomparison of Zases 1 ana 2 shown in Tatle
1 naicates tnat tne driving torce of the RCS
outfinw 15 an Important foctor n determining
tne revaporization ana release from the RCS. A
tnermally unstacie ronaition between tne RCS and
the pedestal region wili ennance the RCS outflow
whicn results 1a a high evapc~yzativn n the RCS
and a large reiedase to the containment. un the
ather nhand, a tnermally staple condition between
tne RCS and the pezestal region witl limit the
2CS flow ana nnipit the revaporization pro-
cess. The results of this preliminary study
agree 1ﬁal1tatlvely with the analysis by Donenue
et a1.° for a BwR Marx 1l plant. [In Reference
6, Stone % Webster's THREED-RCS code, derivad
from RELAP4 MQODA ccde, was used to analyze both
transient-tnitiatead ang loss~of-coolant accident
cases. It is reported tnat for the LOCA
sequence, the revagorizaiion resuylted 'n nearly
compiste suDsegquent release. For a transtent
with loss of containment heat removal (TW) only
6% is calrulated to pe relzased from tne reactor
pressure vessel (RPY) to the drywell due to
revaporization over the next 24 nhours. Their
analyses also snoweag that the natural convection
petween the drywzll and cne 'nterior of the RPV
is an important factcr 1n the revapgrization
issue. The revaporization uecends highly on the
accident sequence iand o~ "ns resactor/containment
design.

OF REVAPOP:ZATION ON ENVIZIMENTAL
S

the STCP version® ysed for tne JUASAR anal-
ysis“© was adapted to acceut tne “il, CsOH and Te
revaporized from the RCS 3s an aaditional source
to the aerosol transport and reiedase code NAUA.
A tape containing the revaporizea species was
created by the REVAP code, in a form similar to
the 1n-vessai leak wnicn TRAPMELTI computes for
the NAUA code prior to vessel failure. The tape
contains time, source 1n ‘g,3} and release frac-
tions. The aerposoi density was fixed at 3 g/cm’
as in TRAPMELTI 1n the STCP analysis. Since
aerosol size distrioution is uncertain for the
revaporized elements, thn total volume-weighted
number of particles was calculated as in
TRAPMELTI ana uniformiy assignedgto the three
smallest size bins, bpecduse the products of
revaporization, if 1n aerosol form at all, would
most likely be released in very small sizes.

For the present aralysis, the revaporized
material s releasea from the breach opening at
tne reactor vessel iower head, This additional
release 15 treated similar to the puff and ex-
vessel releases, anc s input direct'y to tne
grywell compartment of the containment bypassing
tne suppression pool. Feedbucx leaks from tne
drywell enter tne pool also and are subject to
szrupbing as tne in-vessel release. However, a
di1fferent necontaminaticn factor must be calcu-
lateq for tnese leaxs, peczuse tnermal-nydraulic
conditions are different than for 1n-vessel
release. Feedback ‘eax from the reactor tuild-
ing to the contaitnment s alsc Ssigatficant and
must pe 1ncluded n the calculattions.

Three analyses were performed: (1) base
case without revaporization products, (2} hign
revaporization from the RCS {Case 1)} ana (3) low
revaporization (Case 2).

Table 2 shows the results for the fractiun
of inmitial core 1nventory release toc the
environment and the additional release due to
revaporization for iodinz, cestum and tel-
Turium, The refractory specles dre not snown
because they were not appreciably affected by
the additional sources tintg the containment.
Environmental releases for these groups are
given 'n Ref. 2, It is seen 1n Table 2 that the
low revagorization rase (i.e., Cese 2) has nd
sigmificant effect oun the release to environ-
ment . For tne case of nigh revaporization
(i.e., Case 1) the additional release of I, is
about the same as that in the bdse case; the
addition2l release of (s is about threefold of
tnat n the base case. Hence, revaporization
has a significant effect on the releases of 1;
and £5 to the environment. Since the tellurium
is mostly associated with the ex-vessel release
due to corium/concrete fnteraction, the revapo{
=yzation of Te from RCS has no impact on the
total release to tna environment.

SUHMAR T

An analysis of the revapcrication of vola-
tile fission product in a BWR reactor coolant
system following the vessel failure is performed
for tre Mark | power plant during a short-term
statiorn blackout transient.

[t appears that the thermal conditions if
the reactor vessel and pedestal region play an
important role on the revaporization and it
r=2lease from RCS tc containment. The natura
convection Dbetween the ccntainment pedesta
region and tte interior of the RCS is the con
trolling mechanism for revaporization, Accord]
ing to the ltimiting cases studied in this worPI
the additional revaporization reieases of 1, and
Cs would have a signi‘icant affect on the total
releases to the environment., The revaporization
of Te has no 2pparent effert on the environmen}
tal release, since the Te is mostly associated
with the ex-vessel release due to the corium/
concrete interaction,
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