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Transport of aerosol and vapor fission produess-is effecte¢ by gaseous flow. Natural
circulation in the RPV, primary and secondary containment will be the dominant mode
during most of this accident time phase. Some of the fission products will be transported
along with corium relocation, Further, fission products deposited in liquid pools will be
transported with their liquid flow.

Fission product transition from one physical form to another will effest the transport and
release of fission products. The removal of aerosols and vapors from the gaseous stream
will reduce fission product release, and is measured by the FP mass into of a volume divided
by the FP mass out of that volume. This is the decoutamination factor, There are many
processes which can lead to decontamination. The most important are scrubbing by sprays
or water pools, Those fission products which are in aerosols form within a gaseous media
are usually most strongly effected by sedimentation and impaction. The first of these
involves agglomeration or growth of the suspended aerosols accompanied by gravitational
settling onto solid structures or liquid pools. The second, impaction, can become important
under strong gaseous flow as the aerosols impinge on surfaces. It is also possible that the
growth of an aerosols can be effected by water take-up. This should be tracked for
hydroscopic aerosols.

Liquid aerosols can be produced from supersaturated vapors. This transition then takes
what was once a gas and exposes it to all the aerosol removal mechanisms we have
discussed. Fission product vapors can also be condensed on cool surfaces or sprays.
Revaporization or evaporation can be a major item of concern. Previously removed (from

the gas transport media) fission products may again become available for transport to the
environment.

The following chapter will now take these issues in turn and explain how MAAP models
them. MELCOR will be used for comparison,



30 MODELS AND ANALYSIS _—

31 Classification and Grouping

MAAP tracks 22 specific fission product (FP) species (elements and compounds). These
are grouped into 12 chemically similar groups (Table 1). The initial mass of the 22 species
and user supplied and are grouped, conserving their total number of moles, into the 12
chemical groups. MELCOR, on the other hand, allows the user to create up to 20 material
classes, though typically only 15 are used (Table II). These are based on chemical
properties and allow for the assignment of the periodic table of elements. It is of interest
that for each of these material classes, MELCOR makes a distinction between radioactive
mass and fission product mass, When a mass is reieased from the fuel in MELCOR, it is
assigned the appropriate material class based on it being released in elemental form. The
mass increment, however, becomes part of the radioactive mass of that material class,
MELCOR then assumes the elemental form will take on compound forms. Lets say Cs
becomes CsOH. This compound form’s mass is then made part of the fission product mass
of that material class. In this manner MELCOR may not conserve mass and the fission
product properties are those of the material class. The user can specify unique material
classes for compounds, such as Csl, if he wishes. A review of Tables I and 11, however,
indicates that in Table I only Cs takes on dual material classes in MAAP in the form of Csl
and CsOH. Therefore, the concern that MELCOR may not correctly reprecent the
appropriate characteristics (vapor pressure for example) for the fission product compounds
based on elemental grouping may not be a problem.

Whether the number of fission product compounds MAAP is tracking is sufficient is hard
to judge at this point without seeing whether the inclusion of more, such as in MELCOR,
would alter the predicted dose produced by the consequence code. In WASH 1400, 25
elements were tracked as compared to MAAP's 22, MELCOR's input follows the material
classes for initia'ization of mass distribution. Hence if one wished to include more

individaal fission products in the material class, it would be wise to check MELCOR's Decay
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Heat Package. Here we find that MELCOR uses<abular look-up functions 1o determine
the amount of decay heat produced at any given time by the material classes. This is based
on tracking 29 elements over time from a representative ORIGEN run. The end result is
that MELCOR supplies a time dependent decay power to each class such that the fraction
of the 1otal decay power assigned to each class may vary in time. MELCOR thus has &
varying shape as well as amplitude function for decay power.

MAAP on the other hand fixes the decay power fraction for each of its FP groups or classes
and varies only the magnitude as a function of time. It has a fixed shape and varying
amplitude function.

32 Sources

In MAAP no fission products are released from the fuel matrix until fuel damage is
predicted to occur. This is usually associated with clad failute, In MAAP and MELCOR.
a fuel damage temperature is supplied by the user. In MELOOR, however, fission products
located in the gap before fuel damage will be released upon reaching the fuel damage
temperature. This is more realistic than MAAP which would have @ delay time associated
with the release from the fuel matrix to the gap. MELCOR will also allow for fuel damage

if the fuel failure criteria has been reached. This is dependent on clad minimum Zr
thickness.

Once damage occurs, gap release occus for MAAP and MELCOR. MAAP classifies the
fission produet groups into volatile and non-volatile categories and applies different criteria
to them. For the volatile fission products, their time release from the fuel is governed solely
by an exponential functional relationship of the form.

K(t) = Ae®™



Where: -
K({?) - fractional release rate as function of time

A& B " constants depending on fission products and piecewise
dependent on temperature

T ® temperature of the fuel
The non-volatiles use an Arrhenius formulation:

K1) = Koe-(Q/‘RT)

Where:
K.&Q - constants supplied for each fission product
R = universal gas constant
T . temperature of fuel

There is another limitation on the release rate for the non-volatiles. They can not exceed
their individual vapor saturation pressures. One could argue that they would be released
as aerosols which is what is effectively done with the volatile fission products, but the
constants must not be tuned for this. This can have a major effect on their reiease if the
fuel blockage model® is employed, sine: it could greatly effect the antainmant of saturation
pressure. It should be noted that MAAF does ot aliow the presence of aeresols in the core
region, and Jor the volatiles will transport the vapors to the upper plcnum where if
supersaturation vonditions exist will create aerosols.



There is a user option in dealing with Te. It-may either be released as a volatile or
assumed to be transported out of the core with the corium melt, combined with the
unexidized Zr, It would then be released ir. th: containment as the Zr metal is oxidized
during CCI,

The other major source of fission product release occar Guring CCl. Here MAAP employs
the METOXA subroutine group. It determines the chemic:..( equilibrium of the elements
and coulpon ¢ suoplied by the corium and steel laden conerte. The gases are assumed
to be liberated I om the corium pool. Some of these woulc. be tracked in the 12 fission
product grous. bese would be added to the ges medium, MAAJ developers argue that
the volatility of sor : of the fission products is not well understood in such a corium pool
as present during 7'y, Therefore, they allow for the effect of a non-ideal solution on oxide
fe ~f Sr and By s weir as Si, K. and Na. By the use of activity coefficients, then, the
“ sontrol thoir release rates.

There are two substantial differences associated with MELCOR. Boilr - mlve aerosols,
The first dea\s wa(i, "he release of aerosols from the core region. MELCOK ~.0es not limit
release due v vanor . sure in the core for the non-volatiles while MAAP ¢« . For the
volatiles, aithoug» MAAY has no mass removal limitation on the vapor release, 1© “ssumes
transport of the vapor «© the region above the core regior. and checks there
supersaturated condittons to create aerosols, Here, however, the total core release
conditions are considered and supersaturation conditions may not exist, while they might
have in the more active core nodes. Hence, MELCOR may predict aeroso! formation when
MAAP m~ ne: 'MELCGR is more phenomenologically correct.

The second major dift.r2ace is serosoi release from CCl. MELCOR, whica utilizes a
rodified VANESA predi = zerosol release, MAAP doesn't. The buik of the aerosols
released are expected to be 9: non-radioactive mass, but this will have an effect on
radwsgetive aerosols when these woi radioactive uerosols join them in the containment. It
cant be said that MAAP would then b - conservative, however. This is because even though

9
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33 Trassgcn -

In MAAP, aerosols and vapors are carried with the bulk gaseous flow. This flow is usually
H, H,0, CO, CO,, and N, laden. In general, deposited fission products flow with that
medium they are deposited in. This can (ake the form of water or corium transport. This
is true for the containment. For the core, water transport of liquid fission products is not
modeled. Fission products still bound up with the corium at the time of vessel exit are
transported with the exiting corium,

The fission product groups carry decay energy as was discussed in 3.1. MAAP makes a
distinction of the energv deposition, however, based on whether we are discussing the
containment or the RPV. In the containment regions, gaseous carried FD's heat their
transport medium, deposited vapors and aerosols heat a water pool if one is present in the

control volume or region they are in. If a water pool is not present, then they directly heat
a heat slab,

For the RPV, the airborne vapors and aerosols as well as deposited vapors and aerosols
heat a pre-selected heat sink.

MELCOR's transport mechanisms are essentially the same for vapors and aerosols to those
of MAAP's. Thase fission products which are contained within the mixture or pool region
of the control volumes are transported with the mixture whether or not the control velumes
are within the core or containment. MAAP's failing in the vessel to transport pool
deposited FP may be a concern if in-vessel recovery actions are attempted. Transport of
the FP which are retained in the fuel, whether liquid or solid, are relocated with the fuel.

This happens while relocation is occurring in-vessel as well as at the time of vessel breach.

Table I11 also summarizes the way MAAP ana MELCOR transmit the fission product Gecay
heat For airborne fission products, MAAP has different criteria for the containment and

vessel regions. For the vessel, this heat can only be deposited to a heat slab. In the
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containment, it will heat the air. In MELCOR thesuser directs what fraction of the airborne
FP heat in a control volume will go to the air or surface. In MAAP there are no FP's
deposited in the vessel water, and in a containment region depo<..ed fission products heat
the water if present or a heat slab. MELCOR retains with/a a pool the heat produced by
the fission products deposiied within it. Also, in MELCO', any fission products deposited
on & heat slab can be directed to heat any heat slab or control volume gas.

From the above, MELCOR appears to offer far greater runability in dirccting fission
product heat. This can be of great importance in effecting FP transport and transition.
MAAP gappears somewhat limited especially in the vessel. The sensitivity of this failing
should be observed during later project tasks. At this time it appears most troublesome for
cases involving in-vessel recovery actions, or very slow vessel uncovery (for example having
inadequate but some inventory make-up to the vessel). This latter case could allow for

substantial water remaining in the vessel during a time of fission product release from the
fuel.



34 Transition e

In MAAP fission product vapors follow their thermodynamic properties of condensation and
eveporation. That is, they will condense within the gaseous medium to form aerosols if they
become supersaturated. They will also condense on cool heat slabs to form liquids.
Revaporization from the heat slabs is also permitted.

MAAP's modeling of aerosol transition, primarily its removal from gaseous transport, has
removed the explicit tracking of aerosol size dependence. Essentially MAAP classifies a
time frame as either one of steady state aerosol generation, or aging with no source. The
siniple mass balance equation for the airborne aerosol is then:

dm = -Am + m,
dt
Where:
m = mass of aerosol
m, S source term
-Am = removal term with A being the decay constant

Then for the steady state formulation we have

;1m=0=-5\.m+mp
dt

and for the aging stat with no source

dm = -Am
dt

MAAP then solves these equations by utilizing the formulations previously discussed

13



(Section 3.2) to determine "m," and by determning the decay constant "A". MAAP
determines the decay constants for a variety of removal mechanisms by determining a
functional relationship for "A" based on numerical experiments which used a size dependent
solution for aerosol behavior, The exact solution of A is determined by solving for two
dimensionless scaling parameters "A" and "M". These are dependent on geometric and
physical properties of the aeroso! material such as its viscosity, height of aerosol contained
volume, density of aerosol particle material and temperature. In addition there are two user
supplied aerosol shape factors. These have defaults supplicd by the MAAP developers,

The aerosol physics model also employs combining and interpolation laws, If more than one
aerosol removal mechanism is determined to be occurring, it has combining laws on
determining the appropriate decay constant for the mass conservation equation.
Interpolation is used to treat conditions between steady state and aging. Log-log plots are
presented by the MAAP developers to show the comparison accuracy of their interpolation
schemes to miore detailed aerosoi codes products and equipment. F.om these it appears the
MAAP model can do well when there is a nice demarcation between times when a strong
source exists and then ceases. In a severe accident condition one would expect times of
strong sources mixed with times of weak source. It is not explicitly clear what the degree
of aceuracy would be for these conditions when reviewed on a linear time plot. MAAP has
a model for hydroscopic aerosols which can result in greater sedimentation rates than their
dry aerosol model. This wet aerosol sedimentation rate can be user controlled by his choice

of the initial seed (dry aerosol) particle size.

There are two other special aerosol removal mechanisms dealt with in MAAP, The first is
water spray entrainment. Then model determines a reduction in gaseous suspended aerosols
as a function of water spray droplet radius size, its settling velocity and collection efficiency.
The lust of these is determined by experiment. As previously stated in Chapter 2 of this
TER this mode! must be utilized with a fair assumption on spray droplet size, since

containment sprays will impinge on drywell equipment.

14
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then comparing this to a case where multiphe- mass equations (bas d on multiple
composiuons) were employed. Of particular concern here is that MAAP may not correctly
determine the release functions of aerosol fission products which have different dominant
production times. One can envision a fute production of a given FP aerosol which is
released into an atmosphere of an aging aerosol envircnment. Here MAAP would shift to
steady state continuous scurce solution [dm/dt = 0 = Am + my ] not considering the
potential that the new source of a single composition will have a size section quite different
from an aerosol atmosphere which had been going through aging for some time. MAAP
would simply remove the new aerosol component using the same decay constant as the aged
aerosol. It would however remove it on a rate commensurate with its relative mass
composition in the total aerosol atmosphere. The end result, however, may be an

overprediction of the newly predirected aerosol's removal rate versus what a sectional code
like MELCOR wouid yield.

16



40  SUCCESS CRITERIA -y

Unlike the previous TERs' which have dealt with specific time phases during an accident
sequence, Fission Product Release sturts at the time of tuel damage, and can culminate in
an environmental source term, The end product of a Level 2 PRA (source term analysis)
is Jie source terms (magnitude and time of release) associated with the Release Category
structure chosen. The accuracy of predicting the fission product release success criteria
(FPRSC) directly effects the choice of the number of release categories used by the PRA
modeler, and the classification of the spectrum of accident sequences into their appropriate
releuse categories. The number of event nodes used, especially in the Containment Event
Tree, can be increased based on a source term code which can accurately distinguish fine

detail in figsion product release and transport (FPR).

In the prior chapters of this TER, we have touched upon the significant issues of FPR, and
how MAAP models this subject. Let us now nreak up our discussion of FPRSC into 3
areas:

In-vessel success
In-primarv containment success
Ex-primary containment success

A point of clarification is needed here. In past TER's success criteria could be associated
with an event node which asked a binary response question. In plant event trees this may
be if the HPCI system is available. Once FPR occurs our success criteria is associated with
the level or degree of release to the gaseous transport media. This may require finer detail
in knowing the rate at which FPR is occurring so that a level of release can be ascertained
before fuel clad damage, fuel melt progression or CCI has been arrested. It is not that

timing is not important in the success criteria determinations of the earlier TER's which are
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essentially fission product barrier success criteriemBut, the emphasis before was whether
these barriers remained intact. Now we want to know if they failsd, when did they fuil, and
what is the level of FPR. For the PRA modeler to accomplish this he must for each
accident sequence, or its representative, evaluate the plant damage state, containment
failure mode and any remedial actions that could attenuate the release through the reactor
building to the environment. This latter may include the use of fire protection sprays or
controlled venting into the reactor building (location and flow rate). When considering in-
vessel arresting of FPR, fuel damage criteria, fuel failure criteria, fission product release
rates and vessel decontamination are the significant parameters, The BWR version of
MAAP has no true fuel-clad gap release model. So a quick return to adequate core cooling
after some clad damage will not be conservatively modeled. If core neat-up continues,
MAAP does not always use an Arrhenuis function formulation for its release rate equations.
This may not be a problem, but MAAP 3.0B does not consider fuel grain size as a
parameter in its rate equation. This is something fuel behavior modelers have considered
for some time. The true grain size, however, is not always a simple parameter, it is affected
by burnup history (as opposed to the as-fabricated grain size). The effects were considered
large enough to encourage the MAAP developers to offer another FPR model which does
depend on grain size in their DOE sponsored work® Again from a success criteria
standpoint, this would be important in determining the amount of FPR before arresting core
heat-up. FPR is a strong function of fuel temperature and quenching the core should abate
release from the oxide fuel matrix, though it may fail cladding due to thermal stock. The
latter is not modeled in MAAP.

Because fuel failure and its associated relocation is temperature dependent, the adequacy
of this model will effect the location and hence temperature employed by the release models
to determine FPR rate. It appears, however, that MAAP may be conservative here because
fuel may remain at elevated temperatures at its initial location while other predictions (i.e..

MELCOR) may have resulted in fuel pellet relocation to a cooler, possibly flooded, location.
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If the vessel does fail, the amount of fission peeducts which: are retained in the vessel
becomes a significant figure of merit. This is strongly dependent on the release rates from
the fuel, its transport within the Nuclear Steam Supply System (including flow-through and
retention within safety relief valve piping), and its removal from the gaseous carrying media
possible due to transition. MAAP's accuracy, but not necessarily its conservatism, may be
compromised in that depositing and airborne fission products heat a select heat sink. The
airborne fission products could effect flow patterns within the reactor pressure vessel if they
were permitted to heat their carrying media directly, as would preferential deposition on the
vessel heat sinks. This all has a synergistic effect on the vessel's decontamination factor.

Within the primary containment, conditions can be conducive to aerosol agglomeration and
fission product vapor condensation. The rate of these removal mechanisms will be
important in determining the effects of their presence when and if the containment is
breached. Perhaps most important is the effect of CClI on creating a new source of airborne
fission products. This being the case, MAAP's ability to model CCI, and the cooling of the
reacting pool are significant. The MAAP developers have made significant changes to the
MAAP 3.0B model under review during recent DOE sponsored work.® In effect the new
CCI model has become more MELCOR like in that the heat transfer correlations have been
altered to allow different erosion rates in the downward and sidewall concrete attack. This

etfects aerosol and vapor release rates from the pool.

The decontamination afforded by sprays and the suppression pool clearly are part of the

containment FPR success criteria as their impact is universally agreed to be large.

In the Reactor Building, the aerosol transport modeling is probably the most important
parameter. Here, because secondary containment integrity is almost always lost once the
primary containment is breached, the measure of success is the reactor building
decontamiration factor. The multi-compartmental design of this structure makes the flow
paths and its effects on aerosol removal mechanisms difficult to predict. The MAAP

19



modelers now have with MAAP 3.0B a multi-eempartment model with control volume

connecting junctions which can predict counter-current flows.
The mode of containment failure and its location are typical event nodes in present

generation Containment Event Trees, since they are a good measure of the success of

decontamination. This can inv:ive the use of operator containment venting procedures.

20



50  RECOMMENDATIONS —_—

For BWR use, MAAP has a number of deficiencies as we have discussed. Concerning FPR,
an IPE conducted using MAAP should be able to indicate the weaknesses of a present plant
design, The o-csent MAAP version is not believed to accurately represent fuel relocation,
clad-pellet gap release or fission product heating within the vessel to make it a tool for
predicting FPRSC once melt progression has begun. It may still be effective in estimating
the amount of in-vessel fission product release for large core disruptions where the problems
mentioned above are masked by the magnitude of the release. We would therefore, not
recommend MAAP as the sole tool used in the establishment of FPR success criteria if
detailed Release Categories are to be established from it.

In addition to the above, the following are our concerns in MAAP's modeling accuracy for
IPE work:

1) Decay heat energy distribution among the 12 FP groups vs. time,

2) The non-component dependence of the aerosol removal model.

3) Release of fission products from the CCI phenomena due to what may be modeling
inaccuracies in the collective specific heat of the corium-concrete mixture and heat

transfer process.

4) Lack of an aerosol release model from the corium poul during CCL
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MAAP Fission Product Soaat
1. Nobles

2. Csl

3. TeO,

4, $tO

5. MoO,

6. CsOH

7. BaO

8. La,0, + Pr,0; + Nd,0, + Sm,0, + Y,0,
9, CeO,

10. Sb

Ty W %

12. UQ,+1 Y + Pug,
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Material CI 1 MELCOR
1. Noble Gas Xe He, Ne, Ar, K1, Xe, Rn, H, N
P Alkali Metals Cs Li, Na, K, Rb, Cs, Fr, Cu o
3. Alkaline Earths Ba Be, Mg, Ca, Sr, Ba, Ra, Es,
Fm
4, Halogens l F, Cl, Br, I, At
3, Chalcogens Te 0, §, Se, Te, Po
6. Platinoids Ru Ru, Rh, Pb, Re, Os, Ir, Pt, Ay,
PN
T Early Transition Mo V, Cr, Fe, Co, Mn, Nb, Mo,
Elements Te, Ta, W
8. Tetravalent Ce It, Zr, Hf, Ce, Th, Pa, Np, Pu,
C
9, Trivalents La Al S¢, Y, La, Ac, Pr, Nd, Pm,
Sm, Eu, Gd, Tb, Dy, Ho, Er,
Tm, Yb, Lu, Am, Cm, Bk, Cf
10.  Uranium U U
11, More Volatile Main Cd Cd, Hg, Zn, As, Sb, Pb, Tl, Bi
Group
12, Less Volatile Main Sn Ga, Ge, In, Sn, Ag
Group
13.  Boron B B, Si,P
14,  Water H,O H,0
15, Concrete .
e e e e e e e e S e e PR S S Y




Table i

MAAP MELCOR
Classification and Tracks 22 FP elemenis grouped into Nearly the fuill periodic tabie of the eilements
Grouping 12 material groups. For BWR version are assigned material groups

structural material such as Zr is not
released fr n core material [FPCRP]

The 12 material groups can take on 4
forms

Vapor

Aerosol

Deposited in water pools
Retained in core or corium

Total decay power (amplitude
function) is calculated and the
distribution of this gross power
amongst the 12 material groups
{shape function) is non-time variant.

User can create up to 20 material groups
though 15 is standard. Compounds fake on
only the elemental properties of one of its
constituents only.

Within each material group, MELCOR tracks the
mass of the radioactive material and fission

product mass

Totai mass as transferred from the fuel to the
material groups may not be conserved

Reieasefradiomlrommelmaﬁlmlontﬂm:c
material group they are within

Decay power is both a time dependent
amplitude and shape funciion based on tabular

look-up




g MAAP a R MELCOR RIS 1

Sources
a) Fuel ; No gap release but start of release - Gap release on 1ser supplied temperature or at
from fuel matrix1 on user-supplied time of fuel fai’ure which is based on clad
clad failure temperature zircaloy metal (unoxidized) thickness
Each tracked fission product has its
own release mode! constants . User has option of choosing CORSOR or
The release model used is a function CORSOR-M mode! tor FP release from fuei
of whether the isotope is classified as
volatile or non-volatile The CORSOR model is of the form
a) The volatile fission products K(t) = Aexp(BT)
can use either while the CORSOR-M model is an Arrhenius
K(t)=A2xp(BT) formulation
cr Cubicciotti's model (user
option) This release constants are functions of the
b) The non-volatiles use an material group (same constant for each
Arrhenius formulation element in a given material group®

K(t)=K_exp{(-Q/RT)
Non-radioactive materials, including cladding,
canister and control rods follow same se
rates as the radioactive FP in their m

class [RM-RM-6]

Fission products are released as s Fission products can be released as vapors or
vapors only (no aerosols). Their aerosols if saturation conditions are exceeded
release can be either: diffusion from [RN-RM-7]

the fuel matrix melting or mass : Te, release in vessel can be reduced by the
transfer the from the core region presence of non-oxidized Zr

limited.

Te, at user option, can be released in
vessel or out of vessel during CCl




Table Il {Continued)

MAAP

ME® OR

,b)

CCl

During CCI, oxidation and reduction -
reactions occur which can not only
result in chemical changes but alter
the major reiease of the FP from the
corium pool
Documentation appears to support
the release only of vapors from the
pool
“Once the FP leaves the core in-vessel
or core debris ex-vessel, the chemical
state as given by the 12 FP groups is
frozen”
Ba and Sr are two of the majci radioactive
aerosols one might expect from CCI; these
have user input activity coefficients in
MAAP for tunability

During CCI, a modified VANESA model has

been incorporated. This includes:

: aerosol generation rates
concentration of aerosols in gaseous
release from the pool

Aerosois and vapors are released from the

pool. Most aerosols are non-radioactive

aerosols, however, these non-radioactive
aerosols can have an effect on the aerosol
removal mechanisms in the containment.




Transport

Table Il {Continued)

MAAP

Aerosols and vapors are transported
with H.O and H,.

Deposited fission products transport
with water bet wveen containment
regions. This is not done between

reactor vessel regions

Fission products in the corium, exit
vessel with the corium

In containment:

airborne FP heat the air
deposited FP heat a water pool #f
present, otherwise a
selected heat siab

In-vessel regions

- airbornz and deposited FP heat an
irdividual heat sink

P re— e —

_ MELCOR

Aerosols and vapors are transported with H,O
and H,

FP products in the pool of a control volume are
transported with the pool

Fission products in the core material are
transported with it during relocation. This
could be in solid or liquid form

in any control velume:

airborne FP have user suppiied split of
this heat between the atmosphere or
surface of any 1e. A water pool is
classified as a surface

decay heat from FP deposited on ad‘y
heat siab can be directed to any heat
siab or control volume gas phase

fission products deposited in a pool
yield their heat to that pool

1.




Table ill {Continued)

—

MAAP

MELCOR

Transition

FAl developed aerosol mass
conservation equation utilizing decay
terms. Does not track particle
(aerosol size)
Separate mass conservation equation
not written for each chemiczai
component
Aerosol decay constants exist for:
- settling
- diffusion phases

(steam condensation)
- thermophoresis
- impaction
- hydroscopic aerosol modeling
considered to enhance

settling

Combining laws for decay constants
are employed
Aerosols created from super
saturated vapors
User tunable factors include 2 shape
factors used in the decay constanis
and aerosol seed radius used in the
hydroscopic aerosol model
Spray removal model

Pool scrubbing model based or:
functional fit to SUPRA numerical
experiments

Aerosol evaporate to keep a vapor
saturated, MAAP handles

revaporization

Uses MAEROS which is a sectional aerosol

Pariicle deposition due fo

- seftling

- diffusion

- thermophoresis

Particle growth due to
Condensation of water vapor on parficies
User can set all natural ciasses 1o a simple
component in the solution of the MAEROS
sectional solutions. This would the
solution time [RM-RN-p.7]

Aerosols created from supersaturated vapors
Resuspensions of aerosols deposited on
surfaces are not predicted '» MELCOR
Spray model based on the Lh£TTR code is
employed. i removes both aerosols and
vapors

Pool scrubbing model exists for aerosols only
Filter model removes aerosols and vapors.
Couid be used in Reactor Building of BWR
TRAP-MELT?2 code equations are utilized fo
determine condensation and evaporation of
vapors from aerosois and heat structures
Aerosols created from supersaturated vapors




