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15.6.5.5 Radiological Consequence

Two specific analyses are provided for the evaluation of the radiological consequences
of a design basis Loss of Coolant Accident (LOCA), one for offsite dose evaluations and
the second for control room dose evaluations. Both analyses are based upon
assumptions provided in Regu! story Guide 1.3 except where noted. The analysis is
based upon a process flow diagram shown in Figure 15.6 2 and accident parameters
specified in Table 15.6-8.

15.6.5.5.1 Fission Product Release and Pathways

Fission product releases are based upon Regulatory Guide 1.3 in that it is assumed that
of the fission products found in the core,100% of the noble gases and 50% of the
iodines are released from the core. Of these iodines,50% are assumed to plate out
leaving 25% of the total core inventory of lodine airbome and avallable for release. The
chemical species differentiation for the iodine isotopes released to the containment
atmosphere are assumed as specified in Regulatory Guide 1.3 as 91% elemental form,
4% organic form, and the rema:ning 5% as paniculate form. Following the release of.

fission products to the containment atmosphere from the reactor pressure vessel, the
fission products are subject to hold up and radioactive decay, removal processes, and
leakage to other plant areas and to the environment.

Two specific pathways are analyzed in releasing fission products to the environment.
The first pathway is leakage to the reactor building (secondary containment) via
penetrations and engineered safety feature components. This leakage pathway is
assumed as not greater than an equivalent release of 0.5% by volume ser day of the
primary containment free air volume per plant technical specification. "he secondary
containment is a multi-compartment self conte!ned structure maintained at negative
aressure with respect to the environment thereby providing a significant hold up volume
tr fission product releases.. Allleakage pathways from the primary containment except
the main steamlines and the feedwater lines terminate in the reactor building. Leakage
through the steamlines is treated separately below and leakage through the feedwater
lines is assumed negligible assuming the proper isolation and filling of the feedwater
lines upstream of the primary containment through the feedwater system. Flow through
the reactor building / secondary containment is directed via the standby gas treatment
system to the plant stack through hepa and charcoal filters, Credit is taken for hold up
assuming 50% mixing in the secondary containment without plateout and other removal

Table 15.6 8. It is assumed that for the first 20 minutes after an is(olation signal theprocesses except filtration in the stand by gas treatment system SGTS) as given in
SGTS is drawing the reactor building down to negative pressures, and tnerefore all
leakage during this time period is assumed without effective filtration. Following this 20
minute period, full filtration is assumed for the remalnder of the period.

Removal process in the primary containment and for leakages from the primary
containment are described in the following sections. Section 15.6.5.5.1.1 discusses
reductions is airborne lodine due to water attrition while sections 15.6.5.5.1.2 and
15.6.5.5.1.3 discuss removat processes for leakages downstream of the main steamline
isolation valves. ,,

1
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15.6.5.5.1.1 Suppression Pool Scrubbing

The BWR suppression pool, though designed primarily as a pressure suppression
mechanism for vessel blow down, serves also as an excelient medium for the
intrainment and capturing of all fission products except the noble gases. The design
and ooerational characteristics of the BWR provide for a release pathway from the
vesse; and drywellinto the suppression pool for all cases invoMng vessel
depressurization and therefore for removal of fission products by scrubbing in the
suppression pool. The NRC has accepted the fact that the suppression poolis capable
of removing fission products and provides for credit to incorporate this pienomena in

-

design bas:s analysis by recourse to the requirements of Standard Review Plan 6.5.5.
The requirements of SRP 6.5.5 state that any flow directed through the pool can be
credited with a decontamination factor of 10 providing the requirements of subsection 11
are met and that the total decontamination is a combination of the decontamination
applied to flow through the pool to that fraction of the release which bypasses the pool.
The following paragraphs describe the determination of the bypass fraction for the
calculation of overall pool decontamination.

The requirements of Regulatory Gulde 1.3 stipulate an instantaneous release of fission
products from the vessel to the containment atmosphere. Coincident with an
instantansous release, under LOCA conditions, the BWR pressure vessel will be
depressurized resurting in the purging of the pnmary containment atmosphere to the
su apresslon 2001. This situation is shown in Figure 15.6-3 which show the fractions of
airDorne part culate as a function of time in the drywell and wetwell altspaces assuming a
decontamination factor of 10 for that flow which is purged either through the horizontal
vents or the safety relief valves. The figure shows that the altborne inventory is reouced
by almost a factor of ten within two minutes of the initiation of the blowdown event.

However, the application of the precepts of Regulatory Guide 1.3 do not indicate the
most likely trair of events in a core damage event which is what is implied in the design
basis release assumptions. Both Regulatory Guide 1.3 and its predecessor, TID 14844,
are based upon non mechanistic assuneptions and devices and are in the process of
being replaced. Therefore consideration of a range of accident progressions beyond
the ngidly narrow scope of Regulatory Guide 1.3 is given below to evaluate potential
suppression pool bypass under more rea!!stic conditions.

The basic assumptions of this evaluation of suppression pool bypass conditions
assumes that an event occurs which challenges the reactor core causing sufficient
damage to release approximately half the fission product volatile lodines. Damage to the

.

core is limited to thb extent implying the abl|ity to recover core cooling and limit in vessel
damage. Such an assumption complies with the intent of design basis licensing in that
the exact means by which the core is chalten ed is not specified but given the ohallenge,
the response and adequacy of the plant de n is tested. In addition, the assumption of
resumpiton of core cooling and recovery w limited release is fully justifiable since the
ABWR incorporates multiple cooling modes with redundant safety grade cooling
systems. Events leading to more significant core damage are not considered as design
basis since they assume massive dama e with multiole failures to the desian safety
systems. Such events are of exceedin low probability and are describ~ed and
evaluated in Chapter 19. Therefore broa ly speaking events which lead to the assumed
damage can be dMded into two categories, break and non-break. Break events arei

those through which primary coolant are released directly to the primary containment

-2

I
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atmosphere and non break events are those In which the primary coolant boundary is
not breached. Both types of events will be considered below to provide a bounding
analysis for suppression pool bypass.

In considering the non-break events, core damage is primarily the result of failure to
maintain proper core water level resulting in uncovering the core with subsequent
release of fission products upon overheating of the fuel rods. To consider the train of
events in such a case, the MAAP code (see subsection 19.E for a description of the
MAAP code) was used to model vessel response. Based upon the MAAP analysis,
releases would begin shortly after core water level reaches the bottom of the core and
would proceed rapidly. During this period isolation of the primary coolant system and

I containment would have been automatically tripped on low water level and the main
steam isolation valves as well as all the other isolation valves would have tripped
effectively isolating all flow from the primary containment. Therefore, the released fission
products would be exposed to three primary influences: (1) plateout and removal in the
dryers and separalors, (2) leakage from the main steamline isolation valves into the main
steamlines, and (3) flow through the safety relief valves into the suppression pool.

The release of volatite fission products would occur over a period of 10 20.ninutes
during which steam or hydrogem flow from the core region would be very small. Using
an upper bound estimate of 2 kg/sec of steam generation during this period, the vessel
flushing rate would be once every ten minutes. Therefore during this period 0.13% of
the flow would bypass the pool through MSIV leakage. The remaining faction would be
transported through the safety relief valves. Without recovery of cooling water after this
period significant damage would occur to the core beyond thet of a design basis event.
With the recovery of water, the energy generated from decay heat which would be
evident in overall core temperature nse and core degradation would cause a rapid pulse
of steam resulting in the purging the pressure vessel of all alrborne materials. Based
upon the MAAP analysis it is conservatively estimated that 9 x 10P K of steam would be
generated in a short period of time on the order of minutes resultin n avesselpurge
rate of seven to eight complete exchanges. Therefore effectively a fission products
remaining airborne in the vessel or lines would be purged to the suppression pool. The
effective pool bypass fraction would then be 0.13% for an integrated overall DF of 9.8
without credit for plateout or 4.9 with a factor of two plateout.

The break case follows a similar logic. Initially, following a break massive
depressurization of the pressure vessel would occur causing all non-condensables in
the drpell to be purged into the wetwell air space through both the horizontal vents and
the sa,ety relief valves. Isolation of the containment and assoclhted lines would be
automatically initiated on depressurization. Following this repid depressurization there
would follow a period during which the water levelin the vessel would drop to the bottom
of core resulting in the eventual release of fission products form the core. Since in a
break case, the path of least resistance would be *hrough the break, the fission products
would be effectively purged to the drywell airspace, in this case the tem aeratures and
surface areas invofved would provide adequate plate out areas to validaue the
Regulctory Guide 1.3 plate out factor of 2. Uke the non-break case the total release is
limited implying resumption of cooling and a massive release of steam upon resumption
of cooling. In the case of reflood with a break, because of the large volume of the
drywell, convervatively 80% of the drywell volume is purged during the reflood period if
complete mixing is assumed which is resonable because of the dynamic flows

3
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Involved,it is then found that 55.6% of the airborne fission products are purged to the
suppression poolin the few minutes needed to reflood the core. Therefore in this case
an integrated pool DF of 2 is calculated.

'

in summary, it is found that for design basis accident conditiens in which credit is taken
for the proper operation of redundant safety grade systems subject to the single failure
proof criterie that the suppression poolis capable of reducing the elemental and
particulate airbome iodine Inventory by a factor of 2.

15.6.5.5.1.2 Main Steamline Modeling

The second potential release pathway is via the main steamline through leakage in the
main steamline isolation vatves, it is assumed that a pathway exits which permits the
primary containment atmosphere or in the non break case pressure vessel air space
direct access to the main steamlines and that the main steamline isolation valves leak at -

the maximum technical specification. Furthermore, it is assumed that the most critical
main steamline isolation valve fails in the open position. Therefore, the totalleakage
through the sieamlines is equal to the maximum technical specification for the plant.

- The main steamlines are graded (see Table 3.21) as Seismic Classification I Quality
Group B from the pressure vesselinterface to the outboard seismic restraint outboard of
the downstream MSIV thereby providing a qualified safety grade mitigation system for
fission product leakage which in this case is limited by the leakaos enteria specific in the
technical specifications for the Main Steamline isolation Valves (MSIV). The primary
purpose of this system is to stop any potential flow through the main steamlines. Down
stream of the seismic restraint referred to above, the steamlines pass through the
reactor building - control building interface into the steam tunnel located in the control
building upper floor. This steam tunnelis a heavity shielded selsmic category I structure
designed primarily to shield the control building complex. From the control building the
steamlines pass through the control building - turbine building interface into the turbine
building steam tunnel which is a heavily shielded reinforced concrete structure designed
to shield workers from main steamline radiation sh!ne. The steamilnes, their assoclated
branch lines outboard of the last reactor building seismic restraint are Quality Group B
structures. In addition, these lines and structures are required to be dynamically -

analyzed to SSE conditions (Table 3.2 2, note R)ical SSE conditions.which determines the flexlbility andstructural capabilities of the lines under hypothet

The analysis of leakege from the primary containment through the main steamlines
involves tne determination of (1) probable and alternate flow pathways, (2) physical
conditions in the pathways, and (3) physical phenomena which affect the flow and
concentration of "ission products in the pathways. The most probable pathway for
fission product transport from the main steamlines is found to be from the outboard
MSIV's into the drain lines coming off the outboard MSIV and then into the turbine
building to the main condenser. A secondary path is found along the main steamlines
into the turbine though flow through this pathway as described below is a minor fraction
of the flow through the drain lines. Consideration of the main steamlines and drain line
complex downstream of the reactor building as a mitigative factor in the analysis of
LOCA leakage is based upon the following determination.

-

-4-
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1. The main steamlines and drain lines are high quality lines inspected on a regular
schedule.-

2. The main steamlines and drain lines are designed to meet SSE criteria and
analyzed to dynamic loading criteria.

3. The main steam! ires and drain lines are enclosed in a shielded corridor which
protects them from collateral damage in the event of an SSE. For those portions
not enclosed in the steam tunnel complex, an as built inspection is required to
verify that no damage could be expected from other components and structures
in a SSE.

4. The main steamlines and drain lines are required under normal conditions to
function to loads at temperature and pressure far exceeding the loads expected
from an SSE. This capabl!!ty inherent in the basic design of these components
fumishes a level of toughness and flexibility to assure their survival under SSE
conditions. A largo data' base of ( dSience in the survival of these types of
components under actual earthqu,! ;onditions exits which prove this

contention. (Reference 5) lines are designed through dynamic analysis to survive
in the case of ABWR further margin for survival can be

expected shee the ABWR
such events whereas in the case of the actual expen,ence data base, the lines
shown to survive were designed to lesser standards to meet only normally
expected loads.

Therefore, based upon the facts above, the main steamlines and drain lines in the ABWR
are used as mitigative components in the analysis of leakage from the MSIVs.

The analysis of leakage from the MSIVs fo!!ows the procedures and conditions specified
in Reference 5. Two flow paths are analyzed for dose contributions. The first pathway
through the drain lines is expected to dominated due to the incorporation of a safety
grade isolation valve on the outboard dra!n line which will open the line for flow down the

drain line under LOCA conditions. The second p% of the flow based upon aathway through the main steamlinesinto the turbine is expected to carry less than 0.o
determination that ine maximum leakage past the turbine stop valves with an open drain
line would permit only 0.3% flow for the valves to operate within specification. Specific
values used and results of the main steamline leakage analysis are given in Table 15.6-8.

15.6.5.5.1.3 Condenser and Turbine Modeling

The condenser and turbine are modeled as detailed in Reference 5 with specific values
used given in Table 15.6 8. Both volumes are modeled primarily as stagnant volumes
assumirg the shutdown of all active components. Both turbine and condenser are used
as mitigative volumes based upon the determination that such components designed to
standard engineering practice are sufficiently strong to withstand SSE conditions due

wholly to their design. (Reference 5)he building basemat to prevent walking during an
The only requirement in the design of the

condenser being that it be bolted to t
earthquake. The turbine has no such restriction and may possibly move The
requirement on these components for purposes of mitigation is only that they survivo as

-5-
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a volume and not that they provide functionality or leak tightness following an
earthquake.

Release from the condenser / turbine building pathway are assumed via diffuse sources
in the turbine building. The two major points of release in the turbine building are
expected to be the truck doors at the far end of the turbine building and the maintenance
Danels located midway on the turbinq building on the side opposite the service building.
Releases are assumed to be ground level releases. See section 15.6.5.5.3 for
applicable meteorology.

15.6.5.5.2 Control Room

The ABWR control room is physically integrated with the reactor building and turbine
buildings and is located between these structures (see Figure 15.6-4). During a LOCA,
exposure to the operators will consist of contributions from airoome fission products
entrained into the control room ventilation system and gamma shine from the reactor
building and airborne fission products external to the control building. Of these
contributions, the last two involving gamma shine are negligible since the inhabited
portions of the ABWR control room are physically located underground with sufficient
shielding overhead (a minimum of 1.6 meters of concrete) and in the side walls (1.2
meters) to protect the operators from the normal steamline gamma shine. Such
shielding is more than sufficient to protect the operators given any amount of airbome
fission products.

Therefore, exposure to the operators will consist almost entirely of fission products
en'"Aed into the control room environment from the atmosphere. The ABWR control
roo,, ,es a redundant safety grade HVAC system with two inch charcoal filters for
removal of lodines and two roof mounted automatically controlled intake vents. The
location of the vents are given in Figure 15.6 4. Because of the location of these vents, it
cannot be assumed that at least one vent will be uncontaminated given most conditions
of meteorology. Therefore, complete credit for dualintakes was not taken and only a
partial credit of a factor of four reduction in control room dose was assumed even
Shough both intake vents are computer controlled for minimum radiation selection. In
addition, the location of these vents with respect to the potential release points show that
given any wind flow condition, the vents may be contaminated only by a release from the
reactor building or turbine bu;iding but not both. Nevertheless, for purposes of
conservative calculations, it was arbitrarily assumed that for 30% of the time stagnant
meteorological conditions were assumed such that the primary intake vent was
contaminated by both sources. For the remaining 70% of the time only the more
significant source was assumed to contaminate the primary intake vent.t

!

Infiltration of airborne contamination to the control room was considered negligible
| owing to the pathway for access to the control complex. Entry into the control room is
L via the service building and a labyrinth doorway entry system through double doors into

the clean portions of the service building. From the service buildirig additional controlled
access through double doors provides entry into the control room. in each of these
entry / access door systems, positive pressure is maintained to vent infiltrated air to the
outside and away from the control room complex. As such no contamin$ tion is
anticipated beyond the initial access entry way from which infiltrating air is purged to the
environment.

-6
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Control room dose is based upon fission product releases modeled as described in
paragraph 15.6.5.5.1 and the values presented in Table 15.6 8. Operator exposure was -
based upon those conditions given in Table 15.6 8 and occupancy factors as shown
below derived from SRP 6.4. Meteorology was derived as is specified in section
15.6.5.3.2.

Time Occuoancy Factor

01 day 1.0 -
1-4 days 0.6
> 4 days 0.4

15.6.5.5.3 Meteorology and Site Assumptions

15.6.5.5.3.1 Offsl:e Metcorology

The SSAR involves the use of a generic U.S. site which does not specifically identify
-

meteorological parameters adequate to define dispersion conditions for accident i
evaluation. Therefore for the evaluation of offsite accident conditions recourse was I
made to Regulatory Guides 1.145 and 1.3 for meteorological definitions. Specifically, the '

table found in section C.2.g(4) of Regulatory Guide 1.3 was used to define the
meteorological parameters for use with the models found in Regulatory Guide 1.145. All
releases were defined as ground 10velincorporating building wake conditions using the
minimum ABWR building cross section.

Unlike the other design basis accidents found in Chapter 15, the LOCA accident analysis
requires the development of meteorological conditions over a 30 day period. Therefore
the specification of a maximum value for the x/O dispersion parameter is not feasible for
the 30 day analysis. Instead,'or the determination of site su tability with respect to the
offsite dose for LPZ calculations, a table of multiplicative values varying by time is
provide under table 15.614. Site specificx/O's in sec/nf for the indicated tinv periods
should be multiplied by the respective multiplier and summed to determine the LPZ
30-day dose.

15,6.5.5.3.2 Control Room Meteorology

No specific acceptable method exists to calculate the meteorology for standard plant
application for control room dose analysis. Unlike the offsite dose methodo!ogy which is
a relatively straight forward application of Regulatory Guides 1.3 and 1.145, the
parameters anc methods by which the controi room intake concantrations can be
calculated are poorly characterized and currently not codified in a usable form.
Therefore, for application to ABWR, a back calculation was used to provide an estimste
of the meteorologicalx/0 dispersion parameters which would provide for the maximum
acceptable dose under SRP 6.4. Since the calculation covers a period of 30 days, a'

variation in meteorologicalx/O was assumed for variations in wind direction and wind
s aeed. The variation tactors chosen were take from Table 1 of Reference 4 and are

'

slown below.
-

|

|. -7-
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Time Period Murchv Camoe v /0 Imorovement Factor

0-8 hours 1.0
8-24 hours 0.59
1-4 days 0.375
> 4 days 0.165

Also, since the control room may be contaiminated from two physically separated
sources, the reactor building stack base or the turbine building truck doors, reference
was made to the most recently published work of Ramsdell to evaluate the differences in
x/0 for releases from each souice to the control building. Using the methodology given
in Reference 7, it was determined that releases from the turbine building at 108 meters
from the control room Intake would be a factor of six lower in concentration for a equal
release than releases from the reactor building stack base at 41 meters from the nearest
control building intake. Therefore a factor of six improvement in x/0 was assumed for
releases from the turbine building.

For application to specific site ana;y9 two methods exist for determination of control
room dose. The first method is a one on one comparison of the x/O values in Table
15.6-14 to the site x/O's. If the site /O's are for allvalues less than the values in Tablex
15.6-14, then the control room doses are less than regulatory requirements. If this is not
true then a site specific calculation needs to be performed for the site. For this purpose,
an isotope by isotope release rate table is given in Table 15.610 and 15.6-12 from which
actual calculations can be made.

15.6.5.5.4 Results

The results of this analysis are presented in Tables 15.613 and 15.614 for both offsite
and control room dose evaluations and are within current regulatory guidelines.

15.6.7 References

5. LS. Lee,BWROG Report for increasing MSIV leakage Rate Limits and
Elimination of Leakage Control Systems, February,1991, NEDC 31858P.

7. Ramsdell,J.V., Alternatives to Current Procedures Used to Estimate
Concentratfons in Butiding Wakes,21st DOE /NRC Nuclear AirCleaning
Conference, pgs 714 729.

.

e

8-
:

PROM 406-9251687 02-13-92 04.28 PM F06



- e
.-

,

.#

s

Table 15.6 8

LOSS OF COOLANT ACCIDENT PARAMETERS

I Data and Assumptions used to esimate source terms,

A. Power Level 4005 MWt
B. Fraction of Core Irwentory Released

Node Gases 100 %
lodines 50 %

C. lodine Initial Plateout Fraction 50 %
D. lodine Chemical Species

Elemental 91 % !

Paniculate 5%
Organic 4%

E. Supprecslon Pool Decontamination Factor . see 15 6.5.5.1.1
NoWe Gas- 1

Organic lodine 1

Elementallodine 2
Paniculate 2
Pool Bypass Area 0.05 ff

11 Data and Assumption used to estimate actMty released.
.

- A. Primary Containment Leakage
(1) Penetration and ESF Equipment 0.5%/ day
(2) MSiv Leakage (Total alllines) 140 SCFH

B. Reactor Building Leakage -
(1) 0-20 min -. 150%/ day
(2) >20 minutes 50%/ day

C. SGTS
Fiter Effeclency (6 inch charcoal) 97%
DrawdownTime - 20 min

D. MS!V Leakage see Reference 5 for standard parameters
Main Steam Jne Length - 157 ft
Drain Une Langth 235 ft
Main Steam Une IR/OR 31.98/35.55cm
Drain Une IR/OR 3.33/4.45cm

= Main Steam Line Insulation 12.0 cm
Drain Lineinsulation 6.5cm
Plateout and Resuspension Factors Ref5.

E. Condenser Data
Free Air Volume 220,000ff
Fraction of Volume involved 20% '
Leekage Rate

.

11.6%/ day,

lodine Removal Factor ' ,

' Elemental- 0.993~
Particulate 0.993
Organic 0

FROM 408-92B168'I 02-13-92 04:20 Pk P00
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Table 15.6 0 (cont'd)

lli ControlRoom Data

A Controf RoomVolumes

7.0D0 dTotal Free Air Volume
Gamma Room Volume (room size) 1,200 m

B- Recirculation Rates
FRtered intake 1.8 m'/sec
Unfiltered intake 0.0
Filtered Recirculation 0.B3 m*/sec
Filter Effeciecy (2 inch charcoat) 95%

IV Dispersion and Dose Data

A. Meteorology Sec 15.6.5.5.3
-

Tbis 15.6-13,14
B. Dose Calculation Method (semi infinite) Ref 2 & 3, RG 1.109
C. Dose Conversion A=umptions Ref 2,3
D. ActMty/ Releases Tbts 15.6 9,10,11,12

Appendix A.
E. Dose Evaluation Tbts 15.613,14

!

.
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Tab!o 15 610 lodine ActMty Release to Environment

A. ActMty Released from Reactor Building

Isotope 1 Hour 2 Hours 8 Hours 1 Day 4 Days 30 Days

1-131 2.03E + 02 2.06E + 02 2 54E + 02 6.12E+02 3.91 E * 03 169E + 04
1132 2.78E * 02 2.81 E + 02 2.96E + 02 3 03E + 02 3.04E + 02 3.04E + 02
1133 4.22E + 02 427E + 02 5.14E + 02 9 68E + 02 s.26E + 03 2.45E + 03
1134 3.94E + 02 3 'AE + 02 3 99E + 02 3 99E + 02 3.99E + 02 3 99E+ 02
1135 3.92E + O2 3.97E + O2 4.52E + O2 5.91 E + O2 6.55E + O2 6,55E + 02

TOTAL 1.69E + 03 1.71 E + 03 1.92E + 03 2.87E + 03 7 53E + 03 2.07E + 04

B. ActMty Released from Condenser in Curies

B.1 Elemental and Partleulate Releases

Isotope 1 Hour 2 Hours 8 Hours 1 Day 4 Days 30 Days

1131 2.00E 06 1.46E45 3 65E 04 3.27E-03 1.65E 02 2.26E42
1132 2.16E 06 1.23E 05 1.01E 04 1.46E 04 1.47E-04 1.47E 04
l133 4.05E46 2.89E45 6.36E44 415E 03 1.03E-02 1.05E 02
1134 2 09E 06 811E46 2.24E 05 2.29E 05 2.29E 05 2.29E 05
|135 3.56E-06 2.39E45 3.92E44 1.36E 03 1.76E 03 1.76E43

'

Total 1.39E 05 8.7BE 05 1.52E 03 8.95E-03 2.87E 02 3.50E42

82 Organ!c Release

isotope 1 Hour 2 Hours 8 Hours 1 Day 4 Days 30 Days

1-131 2.41 E 05 1.77E 04 4.42E 03 4.01E 02 2.43E41 5.20E41
1132 2.61E 05 1.49E44 1.22E43 1.77E 03 1.7BE43 1.7BE 03
1-133 4.90E45 3.50E 04 7.71E-03 5.09E 02 1.37E 01 1.41E 01
1134 2.53E45 9.81E 05 2.70E44 2.76E 04 2.76E44 2.76E 04
|-135 4.31E 05 2.89E 04 4.76E43 $ .66E-02 2.18E 02 2.18E42

Total 1.68E 04 1.06E 03 1.64E42 1.10E 01 4.04E41 694E41

FROM 406-9251587 02-13-92 04:28 PM Fil
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B.3 Organic Release from Resuspended Sources

isotopo 1 Hour 2 Hours 8 Hours 1 Day 4 Days 30 Days

1131 0 7.21E 04 3.06E 02 1.00E . 00 1.70E + 02 1.3BE + 04
1132 0 5.60E-04 7.88E43 1.85E42 1.94E 02 1.94E 02
1133 0 1.41E43 8.4BE 01 1.17E + 00 304E+01 8.92E + 01
1134 0 3.43E 04 1.33E 03 1.52E43 1.53E 03 1.53E43
1135 0 1.14E 03 3.70E42 3.11E41 9.27E-01 9.41E 01

Total 0 4.18E 03 9.33E-01 2.50E + 00 2.10E + 02 1.39E + 04

.

.
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Table 15.612 Notie Gas Released to Environment |

|

A. ActMty Released from Reactor Budding in Curies

isotope 1 Hour 2 Hours 8 Hours 1 Day 4 Days 30 days

KR43M 1.72E + 02 1.73E + 02 1.80E + 02 182E + 02 1.82E + 02 1.82E + 02
KR 85M 3.87E * 02 3.91 E+ 02 4.34E + 02 5 01E + 02 513E + 02 5.13E + 02
KR 85 1.79E + 01 1.81E+01 2.25E + 01 5.61 E + 01 4 21E + O2 4.30E + 03
KR87 6.82E + 02 6 86E + 02 7.00E + 02 7.01 E + 02 7.01 E + 02 7 01E + 02 ;

KR48 1.03E + 03 1,04E + 03 1.11E + 03 1.17E + 03 1.17E + 03 1.17E + 03 '

KR49 1.40E + 02 1.40E + 02 1.40E + 02 1.40E + 02 1.40E + 02 1.40E + 02
XE131M 9.40E + 00 9.52E + 00 1.18E + 01 2.87E + 01 1.93E + 02 1.05E + 03
XE133M 1.37E + 02 1.38E + 02 169E + 02 3.74E + 02 1.62E + 03 2.71 E + 03
XE 133 3.28E + 03 3 32E + 03 4.10E + 03 9 70E + 03 5.71 F + 04 1.82E + 05
XE135M 3.55E + 02 3.55E + 02 3 55E+ 02 3 55E + 02 3.556 +02 3.55E + 02
XE-135 4.18E + 02 4.23E + 02 4.91E + 02 7.19E + 02 912E 02 9.13E + 02
XE-137 4.00E + 02 4.06E + 02 4.06E + 02 4.06E + 02 4 06E + 02 4.06E + 02 |

XE 130 1.48E + 03 1.48E + 03 1.49E + 03 1.49E + 03 1.49E + 03 1.49E + 03

TOTAL 8.52E + 03 8 59E4 03 9 61 E + 03 1.58E + 04 6.52E + 04 1.96E + 05

S. Noble Gas Release from Condenser in Curles

Isotope 1 Hour 2 Hours 8 Hours 1 Day 4 Days 30 daya

Kr43M 1.99E 04 1.07E 03 7.12E 03 914E 03 9.16E 03 9.15E 03
Kr45 2.78E 05 2.04E 04 5.18E 03 4.89E 02 3 40E 01 1.20E + 00
Kr45M 5.30E-04 3.40E-03 4.57E 02 1.13E41 1.26E 01 1.26E-01
Kr47 6.89E 04 3.22E 03 1.39E 02 1.52E 02 1.52E 02 1.52E42
Kr48 1.32E-03 7.83E 03 7.67E42 1.29E 01 1.32E 01 1.32E-01
Kr49 4.29E 09 4.29E-09 4.29E 09 4.29E 09 4.29E 09 4.29E49
Xe 131M 1.45E 05 1.07E 04 2.68E-03 E.46E 02 1.56E 01 3.86E 01
Xe 133 5.06E 03 3.70E-02 9.18E 01 B.16E + 00 4.63E + 01 8.52E+ 01
Xe 133M 1.99E 04 1.07E 03 7.12E-03 9.14E 03 9.16E 03 9.16E43
Xe-135 6.10E44 4.20E 03 7.78E 02 3.44E-01 5 43E 01 5,43E-01
Xo 135M 8.78E 05 9.82E 05 1.02E 04 1.02E 04 1.02E 04 1.02E 04
Xe-137 8.24E 08 8.24E 08 8.24E 08 8 24E 08 8.24E-08 8.24E 08
Xe-138 2.27E-04 3.03E 04 3.10E 04 3.10E44 310E 04 3.10E 04

Total 8.94E-03 5.85E 02 1.15E + 00 8.85E + 00 4.76E + 01 8.76E + 01

.

.
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4 - Table 15.613

LOSS OF COOLANT ACCIDENT
.

METEOROLOGY AND OFFSITE DOSE RESULTS

SITE BOUNDARY DOSE RESULTS

Meteorology" . Dist Thyroid Dose Whole Body Dose

3
(sec/m ) (m).. (Rem) (Rem)

2.76E 03 max 300 5,4E + 00
1.18E 03 300 1.3E + O2 2.3E + 00*

.

2.19E-04 800 2.4 E + 01 4.3E 01

LOW POPULATION ZONE BOUNDARY DOSE RESULTS

Time Meteorology Dist Thyroid Dose Whole Body Dose

8
(hrs) (sec/m ) (m) (Rem) (Rem)

8 3.73E-05 4828 5.4E+00 B.8E-02
24 1.21E 05 7.2E t00 1.1E 01
96 4.27E-06 1.6E + 01 1.5E 01
720 9.09E-07 -3.0E+01 - 2.8E 01

4

*
' max" = maximum meteorology to meet 10CFR100 limitation.

I 9

.

-

--

'

.

.
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Table 15.614

LOSS OF COOLANT ACCIDENT

MEhEOROLOGY AND CONTROL ROOM DOSE RESULTS

*

Time Meteorology Thyroid Whole Body Beta
3

(sec/m ) (Rem) (Rem) (Rem)

0-8 hrs 4.00E-03 4.1 E-01 3.9E-01 8.4 E-01
8 24 hrs 2.3SE-03 7.2E + 00 9.6E 01 2.5E + 00
14 days 1.50E 03 1.7E + 01 2.4E + 00 7.0E + 00
4 30 days 6.60E 04 29.5 3.5E + 00 1.1 E + 01

*

See Subsection 15.6.5.5.3.2 for description of meteorology. Values are for dispersion
from Reactor Building. Dispersion values for releases from Turbine Bullding are a factor
of six less than Reactor Building dispersion values.

.

.

.

.

PROM 408-9261687 02-13-92 04:28 ru P15

. ._. ,- _ .-- - _ - . - . - _ ._ _ _ _ _ _ ---



, FEB 13 '92'~ 01133Pr1 G C tt41. EAR B.IG J '
~' ' ~

P.17/23' ' ~
~ ~

.
..

e

?

FIGURE 15.6-4 ABWR PL ANT LAYOUT
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APPENDIX A

TO

SECTION 15.6.5

THIS APPENDIX PROVIDES ADDITIONAL DETAllON THE DISTRIBUTION OF IODINE
ISOTOPES FOR THE DESIGN BASIS LOCA ANALYSIS FOUND IN SUBSECTION
15.6.5. THE INFORMATION IS IN THE FORM OF A SERIES OF GRAPHS AS IS
EXPLAINED BELOW.

GRAPH .EXPLANATIQB

A1 Provides the toth) airborne traction of iodine in the primary containment as
a function of time.

A2 Provides the total airborne fraction of lodine in the reactor building as a
function of time.

A-3 Provides the distribution of elemental (incluoing elemental and particulate)
and organic iodine in the condenser which originated in the primary

.

containment as a function of time.

A-4 Provides the distribution of elemental and particulate iodine which
originated in the primary contalnment in the main steamline and drain line
piping. Shown is the:

FractJon of total core inventory on the pipe surfacer as a function-

of time. (FRACTION IN PIPES)

Fraction of total core inventory converted to organic lodine which-

was origina!!y fixed to the pipes and resuspended as a functiorFof:

Time Integrated release to the condenser.-

Time integrated release from condenser,-

A5 Provides fraction of core inventory released to environment.

.
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IODINE INVENTORY IN PRIMARY CONTAINMENT
AS A FRACTION OF CORE INVENTORY
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REACTOR BUILDING INVENTORY
AS A FUNCTION OF CORE INVENTORY
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CONDENSER INVENTORY FROM PRIMARY CNTMT
AS A FUNCTION OF CORE INVENTORY
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NON-ORGANIC i IN PIPES AND CONDENSER
AS A FUNCTION OF CORE INVENTORY
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RELEASES FROM PLANT
AS A FUNCTION OF CORE INVENTORY t
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