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1. PURPOSEIOBJECTIVE

The objective of this calculation is to determine the radrologrcal sonseguences of a Steam o
_Generator Tube Rupture (SGTR) accident at the Byron and Braidwood Generating Stations, based
: 'on the use of Alternatrve Source Terms (AST) as defined in Regu%atory Gurde {RG) 1. 183 (Ref 1) _

This re- analysrs of the desrgn basrs tube rupture accident, usrng the RG 1.183 methodo|ogy, seeks o
to achieve an increase in exrstrng operating margin that-can be distributed to various plant - - -

systems. Specrf c design basis changes that are being sought rnclude

e An mcreased allowance in the amount of time required for -
the Control Room CR) to be isolated (i.e., Mode 2), to 30
minutes,

e Control Room Intake charcoal adsorber filter credit
reduction from 99% t0 95%, and

¢ Anincrease in the maximum allowable unﬁltered inleakage

: mto the Control Room, from 100 cfm to 1 000 cfm.

Each of these new desrgn basrs assumptrons will have thebeneﬁt of allowmg for relaxahon in the
“current plants Ircensmg basrs in ierms of testing, surverllance and other requirements.

This analysrs is performed usrng govermng methodologres assumptrons and inputs for both the
Byron and Braidwood plants, and is therefore conservative and applicable to all four units.
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iR 2 METHODOLOGY AND ACCEPTANCE CRITERIA

2 1. General Descrrptlon e . :
The SGTR accident is postulated as a complete severance ofa srngle SteamGenerator(SG) tube

_ - This'is conservative because the tube material is Inconel, a highly ductile metal alloy, and the most

- -probable mode of failure would be one or more minor tube leaks of varying sizes and
o undetermmed origin. _ t

~The tube rupture results in the release of radioactive matenal from the Byron and Braidwood (B/B)
~-Containment system. For the 3 intact SGs, primary to secondary coolant {eakage continues to
. transfer activity into the Secondary Coolant side.” This makes it available for release into the

" environment via steaming through the SG Power-Operated Release Valves {PORV). For the SG

- with the ruptured tube, referred to as the ruptured SG, coolant release will take two forms:

"« Break Flow un-flashed release of RCS coolant directly into the secondary
loop, and made available for steammg release to the environment through
‘the PORV.." - ‘
¢ . Flashed Break Flow - RCS coolant that flashes directly to steam when
- released from the ruptured tube, and is sent through the PORV to the -
envrronment :

‘Based on the extensive derivation of mass releases from this accident for the recent power uprate
calculation effort, and because these releases are unaffected by any of the reference 1 AST '
. assumption, the bounding Unit 2 power uprate calculatron releases for this aocrdent are utilized

directly.

SGTR accident mitigation can be described in recovery phases. The majorphases that this
- analysis uses to model the dose consequences from this event are shown below, along with the
time increments that are'aSsociated with the sequence of events:

Start of event until Reactor trip; 0 - 445 seconds

Reactor Trip until ruptured SG PORV is opened; 445 - 465 seconds .

Ruptured SG PORV opening until ruptured SG PORV is isolated; 465 - 1700 seconds
Ruptured SG PORYV Isolation until RCS cooldown is initiated; 1700 - 2800-seconds
-RCS cooldown initiation until Break Flow flashing ceases; 2800 - 3000 seconds

End of Break Flow flashing until RCS depressurization initiation; 3000 - 3500 seconds
‘RCS depressunzatron mrtlation until all Break Flow ceases 3500 3590seconds R

o ;The calculation of release rates from reference 6 that will be applied toeach of these tnoremehts is
© 7 discussed in Section 2.4 below. This sequence of events timing does not exactly match the
. detailed time increment data of reference 6. So the release rates from that referenoe which
' approximately correspond to tlmes in the sequence of events Wlll be used. S :

o Consrstent With RG 1. 183 (Ref 1), two reactor transients that maximize the -radloactlvity available

- for release, were modeled.  In addition to these two transients, the release of the maximum
.. allowed operational concentration of iodine activity in the secondarycoolant: system, 0.1 uCilgm

" (Ref. 2), Is analyzed, This Case simulates the retease of ' secondary coolant activity existing prior 4o

. the SGTR accident. The dose consequence of this simulation is added to eachof the other

" modeled cases.
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2.1.1. Case 1: Dose Due to Pre-accvdent lodine Splke

. The first case involves a 60 uCi/gm pre-accident lodine spike. This®60 pCi/lgm splke is-consistent
with the B/B Technical Specification operational Reactor Coolant System {RCS) activity
concentration limit for a postulated spike. In this scenario, it is assumed that all of the spike
activity is homogeneously mrxed in the primary coolant pnor to accident initiation. :

2 1 2 Case 2: Dose Due to Accrdent Inmated Concurrent lodine Spike

The second case involves an accident initiated iodine spike that occurs concurrently with the
release of fluid from the pnmary and secondary coolant systems. Regulatory guidance specifies
that this spike should result in a release rate from the operating limit defectlve fuel fraction (~1%)
- that is 335 times the normal rate, and lasts for an 8- hour duration.

2.1. 3 Case 3: Dose Due to Equnllbnum Secondary Coolant System fodine
As discussed, the dose contribution that results from the PORV release of secondary coolant

through the SGs. ‘This release of specifically secondary coolant activity,existing prior to the SGTR

accident, is analyzed, and the dose is added to each of the other modeled cases.
The doses from elther accident scenario should not exceed the acoeptance shown inSection 2.8.

2.2. Fuel Damage and Core Source Term

The historical desngn basis at the Byron and Braidwood generating statlons assumes no fuel
damage for the postulated steam generator tube rupture event. For this SGTR accident, the
source terms are defined by the Tech Spec (Ref. 2) activity release rates from a maximum-{ailed
fuel fraction allowed during operation, which are characterized by the equmbnum 1.0 uCilgm Dose
Equivalent (DE) 1-131 iodine activity concentration in the primary reactor coolant system. The

noble gas inventory in the RCS is based on operation with a conservative worst-case 1% core fuel

defects. Because no fuel damage is assumed for this accident, only iodine and noble gas isotopes
are modeled to contribute to dose. To identify the worst-case SGTR accident, however, two
different cases of lodlne spiking are analyzed, per regulatory guidance {‘Ref 1 )

2 2 1. Case 1: Pre-Accident lodme Splke Source Terms e

The first case.is slmply identified as a reactor pre-accident, transient mduced iodine spike, which
raises the primary coolant iodine concentration to the maximum 60 uCifgm DE 1-131 value
permitted by the B/B. Tech Specs (Ref. 2) at full power operations, prior to the initiation of the
accident. Therefore this case is termed the pre-accident iodine spike case, and thederivation-of
the |sotoprc specrf Lo actrvrtnes input to RADTRAD are 'shown in Attachment A

2 2 2. Case 2: Concurrent lodme Sprke Source Terms

The second case considers that the postutated SGTR event<causes a-prnmaryreactor“system
transient. This fransient, in turn, is associated with an iodine spike which increases the iodine
release rate from the fuel rods to the primary coofant to a value 335 times greater than the release
rate corresponding to the 1.0 pCilgm OE I-131 equilibrium jodine concentration -as given in the

- Tech Specs (Ref. 2). 'As specified by AST guidance, this 335 times activity +elease rate spike is

~ assumed to occur for a duration of 8 hours (Ref. 1). InRADTRAD a Nuclide Inventory File (NIF) -
(see Attachment D) is designed to input the total isotopic iodine activity that is associated with 8

hours of activity release at the 335 times rate specified. Then this NIF is used in-conjunction with a T "

“modified -Release Fraction and Timing (RFT)ﬁle {see Attachment £), whichdefines the complete
release of this actrvrty over an 8-hour period. “The actual derivation of isotopic specific activity
inputs to the NIF's are shown in Attachment A.’
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2. 2. 3 Case 3: Equlllbnum Secondary Coolant System lodme Source Terms .

= The case-3 source term consists simply of the 0.1 uCi/gm DE 1-131 equilibrium secondary coolant
. activity concentration, as taken from the B/B Tech Specs (Ref. 2). The total activity available for

= release from both the intact SGs 'and faulted SG are shown in Attachment A (Ref. 5).

2. 3 Activity Removal Mechanisms in Contamment

The desngn basis SGTR at B/B releases activity directly into the pnmary RCS, therefore no -
plateout, or other act:vnty deposmon is credlted

2.3.1. Decay Credited

.Decay of radioactivity is credited in all compartments, prior to release This is lmplemented in
‘ RADTRAD using the half-lives in the NIF's. The RADTRAD decay option is used.

2.3.2. Depletion from Leakage Credited

‘For analyses of doses due to release from the RCS volume, the dose results from leakage It is
reasonable to credit the small amount of depletion from the available RCS activity inventory -
associated with this leakage. This is calculated inherently-by the RADTRAD code. ‘

24 Release Rates and Partitioning Factors.

As discussed above, a number of modes of release are indicative of this particular aocwdent
" scenario. . Therefore the varylng releases associated with the timing and sequence of events of this
.-'acmdent have been derived in reference 6. Attachment A to this analysis shows the unit
. conversion and derivation of the calculated reference 6 values into usable release rates for. mput to

- the RADTRAD code. With reference to the coolant masses used in this analysis, minimum masses
-+ are conservative because they maximize the concentration of activity available for release from the

- Steam Generators. As calculated and shown in reference 6, the initial SG coolant masses are
- smaller than the coolant mass at break flow termination, therefore these initial masses are -
- implemented in this accident analysis. Sections 4.2 and 6.2 document the use of these values.

Actmty that originates in'the: prlmary RCS is released fo the secondary coolant by means of the
~_primary-to-secondary coolant leak rate. This design basis leak rate value is 0.218 gpm, per intact

~--8G, totaling 0.654 gpm (Ref. 5). For input into RADTRAD this rate was converted from-galions per

‘minute to cubic feet per minute, makmg it 0.02914 cfm, per intact SG, totaling 0.08743 cfm, as
,shown in Sectlon 4. 2 ~

o ‘The methodology used to model steammg of actmty through PORVs following the postulated
~'SGTR event, is based on an average cumulative release rate through the SG valves. The above
-~ discussed partitioning factors are applied to these release rates, which were derived in reference 6
~gnd shown in Attachment A. ‘Reference 6 data gives incremental steam mass telease rates in
.. pounds per second. For the time increments used in this accident scenario, release rates were
derived by taking the averages « of these rates overeach specvﬁed time increment. Then these

S - mass flow rates were converted to volumetric low rates using a basis of cooled liquid-conditions
- (i.e.; 62.4 Ibm/ft® density), as specified by the applicable guidance of RG 1.183 {Ref. 1).

: Attachment A detatls a|I ﬂow rate values that were used to snmulate the 'SGTR accident as shown
N Sectlon 6. . S .

S i;fj;The ruptured steam generator sees two slmultaneous release mechamsms Primary to seoondary

-. ' coolant leakage through the ruptured tube of the faulted 'SG that flashes conservatively goes
directly to the environment, without mixing with any secondary-coolant. Therefore, with this felease

mechanism, no partitioning of iodine is expected to occur in this release. However, leakage-that

does mix with the volume of-coolant in the ruptured SG is veleased by flashing+4o the-environment,
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o and the applrcabie partmon factor i is apphed as drscussed below Reference 6 shows -thefreleases
.:that were converted to release rates in Attachment A to model these phenomena

For all post—accndent releases through the SG PORVs, the mechamsm forrelease tothe -

envnronment is steaming of the coolant in the secondary system. Because of this release dynamic,

RG 1.183 (Ref. 1) allows for a reduction in the amount of activity released to the environment .

- based on partitioning of nuclides between the liquid and gas states of water. For lodine; the

- partitioning factor of 0.01 was taken directly from the suggested guidance of reference 1, and

applied as shown in Attachment A. Reviewing the specified AST release fractions of reference 1, it

is concluded that the only nuclides to be released from the core source term, other than iodines,

are Noble Gas nuclides, and because of the volatmty of nob{e gases, no-partitioning is credited for
: any such lsotopes :

'In addition to the steam released through the SG PORVs the steam release through the
Condenser until the time of Reactor trip and loss of offsite power must also be accounted for. The
total full power steam flow is 16.04E6 Ib/hr; therefore the total full power steam flow in the 3 intact

. 8Gsis 12.03E6 Ib/hr. For steam flow that is released through the Condenser from the 3 intact

-8Gs, an additional 0.01 factOr is applied to model partitioning in this pathway. -

2.5. Dose Conversron Factors

‘The revised Dose Conversion Factors (DCFs) from the U.S. Federal-Gundance Report 11 & 12
. (Ref 16, 17) are used for th|s analysis. The RADTRAD code inputs these values dlrectly from its

" internal database.

2.6. Control Room Dose Model

For this analysis, as performed using the RADTRAD code, the air volumes charactenzmg the
Control Rooms (CR) at the Byron and Braidwood plants are found to be 230,830 fi® and 232,872
ft®, respectively (Ref.-5, 10). These volumes exclude the Upper Cable Spreading*Rooms, which do
not have return air flow, and do not require occupancy during post-accident conditions (Ref. 5).

For conservatism and simplicity, these volumes are conservatively modeled as one characteristic
200,000-f3 volume applled universally for AST analysrs

Using this smaller value assocuated with the hlgh ﬂow rates discussed below, is conservative
because it leads to the CR reaching its maximum activity concentration faster than if the actual,
substantially larger, ‘volume were used.  This volume is also well above the 70,275 f* Main Control
‘Room shield volume Therefore internal cloud shlne dose remalnsconsewatlve{ycalculaxed

As seenin reference 5 Byron and Braidwood plants have a recirculation ﬂow of 43,500 cfm and

make-up arrﬂow of 6000 cfm (¢ 10%), totaling 49,500 cfm of total combined ﬂow to-the Control

-.Room volume. ‘However; as per reference 13, there-could be a {ailure scenario where open inlet

-“and outlet dampers on the unused CR make-up train result in an additional 1500 ofm of fitered

_intake into the CR during Mode 2 operation. - Therefore, for conservatism, as stated in reference

" 13, this 1500 c¢fm was rounded up to 2000 ¢fm, &nd is added to the 49,500-cfm total combined flow

= dunng Mode 2. Of this 51,500 cfm, a separate volume designated as the "upper-cable spreading

.. room", or upper CSR, receives an un-recirculated intake flow of 1319 cfm at Byron, and 2430 cfm
“at Brandwood (Ref:11). Because they are un-recirculated, these flows aresubtracted from the
51,500 cfm total combined flow, making the Mode 2 ‘adjusted combined flows to the Byron and

~ Braidwood Control Rooms 50,181 cfm and 49,070 cfm, respectively. To thencaiculate the Mode 2
adjusted make-up flow 16 the CR volume, the ratios of these adjusted combined flows {o the CR
volume, over the total combined flow, are multiplied by the 8000 ofm make-up flow. This
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respectively results in Mode 2 make-up flows of 7795 cfm (+10%) and 7623 cfm (+10%) to the
Byron and Brardwood Control Rooms ' _

-Followmg CR Mode 2 isolation, the credited CR filtration is 99% for the HE‘PA and 95% {or the

charcoal filters, and the intake flow rate is 8575 cfm, which is the upper 10% bound of the Byron

.. 7795 cfm make-up flow shown above. The charcoal filtration efficiency of 95% reflects a reduction
“ (from the Ref. 5 value of 99%) in the filter credit taken. = This intake rate is used because, with the

specified intake, inleakage, and recirculation flow rates, filter efficiencies, and CR volume,

sensitivity analyses have shown for this analysis that it is conservative to maximize the Mode 2

" airflow into the Control Room. - : '

The CR intake is assumed to be unfiltered for the Mode 1 first 30 minutes of the accident, to
simulate a newly analyzed allowance for manual CR Mode 2 isolation. During this 30-minute
period, it is conservative to assume that the possnble 2000 cfm of filtered intake does not flow

. through the Control Room. This is because this filtered flow would act to "clean” the unfiltered air

being brought in by the other unfiltered flows (i.e., normal intake and unfiliered inleakage)during
these 30 minutes.. Sensitivity analyses using RADTRAD confirmed that such:additional filtered
intake during Mode 1-would lower the CR dose consequences. Therefore,-before CR emergency
Mode 2 isolation the adjusted combined flows to the Byron and Braidwood Control Rooms become
48,181 cfm and 47,070 cfm, respectively, and subsequently actual make-up flows become 5840
cfm (+10%) and 5705 ¢fm (£10%) to Byron and Braidwood, respectively. - So, the unfiltered intake
flow rate into the CR during this initial 30-minute period is assumed to be 6424 cfm; the upper 10%
bound of the Byron 5840 cfm make-up flow shown above. v

As the B/B Control Rooms are modeled a conservatively reduced {by the - 10% lower bound)
recirculation train flow rate of 39,150 cfm is used {Ref. 5, 11). This recirculation train is filtered by
an 80% aerosot particulate (pre-filter) and 90% elemental and organic iodine (charcoal) filters. No
reduction in the efﬁcrency of these filters was sought _

For additional conservatlsm and to allow for margin in future analyses an unf ltered inleakage vate
allowance of 1000 cfm is modeled for the accrdent duration.

Any air that enters the CR originates from asource that is characterized by a dlsperslon {actor,
calculated using ARCONO6, in reference 12. The total dose in the Control'Room over the 720-hour
period is the result of the released actlvmes that enter through the air mtake either filtered or
unfiltered. e A

2 7 EAB and LPZ Dose Model

Between the Byron and Braldwood plants the Exclusuon Area Boundary (EAB) and Low'Popula*ron
-Zone (LPZ) "/Q s-have been determined in reference 12, and at worst-case are respectlvely
located 445m and 1810m from the postulated release Iocatrons ' :

2. 8 Acceptance Criteria

Radiological doses resultmg from a design basis SGTR for aoontrol roomoperator and a-person
located at EABor LPZ are to be less than the regulatory dose Irmrts as gn/en in Table 2.

Table 2. Regulatory Dose Limits -

. [DoseType ControlRoom(r:em)- ’EAB and LPZ (rem)
Case 1 TEDE Dose 5 T 250

Case 2 TEDE Dose: 5° 2.5°
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Notes: v '
10 CFR50.67 {Ref. 3)
® Regulatory Guide 1.183 (Ref. 1)
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3 ASSUMPTIONSV :

1. Core mventory was based on a DBA power level of 3658.3 MWith, which is 102% of
" the Rated Thermal Power Level of 3586 6 MWth, to account for measurement
uncertamty v

2. Thereis no fuel damage as a result of the postutated steam generator tube rupture
accident at Byron and Braidwood ‘Generating stations {Ref. 5).

3. Inthe case ofa postulated iodine activity release rate spike, the spike release is
assumed to occur for a period of 8 hours, when the activity available tor release from
the fuel has been conservatlvely depleted (Ref 8).

4. The activity released from the fuel in the case of a pre-accident splke is assumed to
. be mstantaneously and homogeneously muxed wrth the RCS (Ref. 1).

5. Al |od|ne released from the SGs is assumed to be of the elementalspecses This is
done for RADTRAD simulation considerations, and is consistent with the RG 1.183
- specification of 97% elemental and 3% organic, because elemental and organlc
iodine are rdentrcally treated by the computer model(Ref 1). :

6. | The Controt Room HVAC emergency Mode 2 at B/Bis initiated 30 mlnutes after the
start of thls desrgn basis accident. .

7. The ruptured SG steam release of 9.42E4 tbm given in referenoe 6 for -the ttme
period 0 to 2 hours will be modeled from time the ruptured SG PORV opens {465
seconds), which is 20 seconds after reactor trip, until the ruptured SG PORV is
isolated (1700 seconds). The 2 to 8 hour steam release is used as given in
reference 6 for 2 to 8 hours (Ref 6).

8. The lntact SG steam release of 5. 4455 Ibm given in reference 6 for the time period 0
to 2 hours will be modeled from time of RCS cooldown initiation (2800 seconds) until
the RCS cooldown is terminated and RCS depressurization is initiated {3500 -
seconds). The 2 to 8 hour steam release is. used as given in reference B8 for2 to8
hours (Ref 6) .

9. In addition to PORV steam reteases the full power steam release through the :
Condenser (16.04E6 Ib/hr) until the trme of reactor trip and loss of offsite power will
be accounted for (Ref 5). : Ry , R
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4, DESIGN INPUT

41 %y Calculatrons (Meteorology)
" The CR g values input 1o RADTRAD were taken from the ARCONS&results of the B{B Desrgn
-Analyses BYR04-050 & BRW-04-0044-M, as performed by Washington Group intgrnational (Ref.
" 12). The Y¢'s used are, conservatively, the worst-case eomblnatlon of values from each Unitof
- each respective plant whether it be. Byron or Braidwood. ~ :

- All releases from PORVs to the Envrronment utllrze the Yq assocrated wrth release from the

PORV/Safety Valve house to either the normal Control Room Fresh Air intake or the ControlRoom_f, )

Turbine Building Emergency Air Intake. Activity released during the initial 30 minutes of the

accident goes to the normal CR fresh air intake; after this period, when the CR i is a sumed to have R

been isolated, the emergency air mtake located in the Turbme Buudlng |s used

All releases from the PORV/Safety Valve house are oonsrdered elevated releases to the hlgh :
steaming rates, therefore per regulatory gurdance the assocrated "/o (] have been reduced by a
factor of 5, as justifi ed below. ,

4.1.1. Justlﬁcatron for Applrcatron of Elevated Release Credit

Regulatory guidance of RG 1.194 (Ref. 4), indicates a factor of 5 reductron in the ground fevel X/\Q
value calculated with ARCONOS is justified for energetic releases from steam telief valves or -
atmospheric dump valves, if (1) the release point is uncapped and vertically oriented and (2) the
time-dependent vertical velocity exceeds the 95th-percentile wind speed (at the release point

height) by a factor of 5. e o

As a precedent for such a factor of 5 credrt applled to a plant similar $o Byron and Braidwood, the
Virginia Electric and Power Company letter to the NRC of November 20, 2003 (Ref. 14) was :
reviewed. This letter shows PORV steam exhaust releases are uncapped, vertically oriented, and -
have vertical velocities about an-order of: magnrtude above the threshold needed to qualify for the -
factor of 5 reduction, for the bounding choked sonic flow conditions of the saturated steam release S

Like North Anna, the Byron and Brardwood PORVs are uncapped and vertrcally oriented. The
95th-percentile wind speeds for Byron are 7.61 meters per second at Byron or 6.89 meters per

 second at Braidwood for the 30 foot tower leve!, and 11.26 meters per second at Byron and 10.92

meters per second at Braidwood for the 250 foot tower level. These wind speeds are-comparable

to those provided for North Anna in the referenced letter. The Byron and Braidwood PORV release o

rates for all steam release accrdents are greater than those developed for North Anna in the
referenced letter. :

Therefore it is concluded that the factor of 5 reduction is acceptable atByron and Braidwood Tor all . -
steam release accrdents involving PORV release from the steam generators.

The CR atmospheric relative concentrations used for PORV teleases are as folows:

g =1.77E-03 sec/m® (0-0.5 hours) (2-hr limiting CR Fresh: Air Intake /o)

*/q =8.14E-04 sec/m® (0.5-2 hours) (2-hr limiting CR Emergency Air Intake /o)
'/ =6.98E-04 sec/m® (2-8 hours) (6-hr limiting CR Emergency Air Intake ¥o)

%/o =3.12E-04 sec/m® (8-24 hours) (16-hr limiting CR Emergency Air Intake o)
/o =1.95E-04-sec/m® (24-96 hours) (72-hr limiting'CR Emergency Air Itake %)
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Y -1 67E-04 seclm (96-720 hours) (624-hr llmmng CR Emergency Air Intake 110)

_ . The EAB and LPZ PAVAN calculated Ya values input to RADTRAD were also taken from }_
.- the results of the B/B Desrgn Analyses BYR04-050 & BRW~04-0044 M (Ref. 12) The £AB

- ‘, and LPZ "IQ s used are as follows:

EAB . "IQ -5 36E-04 sec/m® (0 2 hours) (s-hr EAB ")

- LPZ *a -9.32E-05 sec/m (0-2 hours) (2-hr limiting LPZ */¢)

%/ =4.50E-05 sec/m® (2-8 hours) (&-hr limiting LPZ )
*g =3,12E-05 sec/m’ (8-24 hours) (16-hr limiting LPZ *g)

/g =1.41E-05 sec/m® (24-96 hours) (72-hr limiting LPZ /o)

%o =4.54E-06 sec/m® (96-720 hours) (624-hr limiting LPZ */q)

4.2. Plant Data

" 'Note: All volumes and volumetrrc flow rates are shown here in ft® and cfm, and the method of

--conversion descrlbed in reference 1 and Section 2.4 of this analysis was used when needed.

DBA Power Level (R_ef. 5)_.- ’ 3658.3 MWith
RCS Primary Coolant Volume (Ref.5) . ' . soat 4’
Secondary Coolant Volume - Initial (3 Intact SGs Total) (Ref. 6) o 3380 ft*

Secondary Coolant Volume at Break Flow Terrninatr‘on {3 Intact SGs Total) (R'e{r. 6) 4213 f°

Ruptured SG Coolant Volume - Initial (Re.6) 112618
Ruptured SG Codl’ant Lfr‘/o.lume at Break Flow Terminiatvion (Ref. 6) v_ . 326848
Containment Voldme_(Ref. 5) L 2,850,000 ft°
- Prrmary to Secondary Coolant Leak Rate (per lntact SG) (Ref 5) 002914 cfm

Equilibrium lodrne Release Rates (Ref. 8)
These values were derived from the 500 times rate shown in reference 8, and are used to

determine the DE l-131 sprke specif C activities. - _ ‘
b3 | R - 0416 Ci/min

« 132 S . 1.754 Cilmin
« 1433 - ‘ I ' ~10.924 Cifmin
s |-134 . . S - 0.926-Ci/min

3 B 0:826 Ci/min

4.3. Control Room Data
Volume of Control Room, ft* (Ref. 105) o | 200000

Control Room Normal Intake Flow, scfm (Ref. 5) A . 8575



[CALCULATION NO. BYR04-048 & BRW-04-0042M | REV.NO. ] —__TPAGENO.14__]

= Control Robm,Rgcirculation FIOw,’sCfm‘(Ref. 5 o | 39,150

" & Maximum _Allov'v_éble‘ Unfiltered In-leakage, scfm (New Design Corhmitm_ent, Ref. 6) 1000

4.4, Source Terms

The AST values used in this analysis were denved using gundance outlined in Reg. Guide 1.183. A -
list of 60 core isotopic nuclides and their curie per megawatt activities was extracted from '
- Attachment A of B/B Design Analyses BYR04-047 & BRW-04-0041-M, Rev. 1 (Ref. 9) for input m{o
the RADTRAD NIF (see Attachment D). The release fractions associated with all of these nuclide
-groups, as detailed in Regulatory Guide 1.183, were applied {0 their given groups, and inputinto -
the RADTRAD RFT files, as seen in Attachment E. RADTRAD uses these files combined with the -
power of 3658. 3 MWth (Ref. 5) to develop the source terms for this SGTR :
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© 6. CALCULATIONS

6.1. Source Term Calculation

For the RADTRAD calculation, a list of 60-core isotopic nuclides and thelr actlwtnes were extracted

‘from Attachment A of Design Analyses BYR04-047 & BRW-04-0041-M, Rev. 1 {Ref.-9) for input
into the RADTRAD NIF (see Attachment D). However, for this analysis only the iodine and noble
gas activities, which are conservatively characterized by operation with 1% core fuel defects and
the equilibrium and spiked release rates from that fuel, define the source terms, &s discussed in
Section 2.2 above. The derivation of the specific activity inputs to the RADTRAD NIF for
calculational purposes for each case is shown Attachment D. RADTRAD uses these activities, in

_ curies per megawatt, and then applies nuclide release fractions and a specified core power to
calculate the source term for a given case. The AST release fraction associated with iodines and
noble gases is assumed to be 100%, and for Case 2 only, iodine is released over an 8-hour period.

6.2. Dose Calculations

The RADTRAD v. 3,03 computer code is used to determine B/B Units 1 & 2 SGTR accident doses‘
at the three dose points cited in Reg. Guide 1.183 (Ref. 1); the Exclusion Area Boundary {EAB),
Low Population Zone (LPZ), and Control Room.- RADTRAD is asimplified model of RADionuclide
Transport and Removal And Dose Estimation developed for, and endorsed by, the NRC asan
acceptable methodology for reanalysis of the radiological consequences of design basis accidents.

In this analysis RADTRAD is used to estimate the releases using the reference Aternative Source
Term source terms and assumptions. The RADTRAD code uses a combination of tables and/or
numerical models of source term reduction phenomena to-determine the time-dependent dose at
user-specified locations for a given accndent scenario. The code system also provides the
inventory, decay chain, and dose conversion factor tables needed for the dose calculation. The
technical basis"for the RADTRAD code is dbcumeMed in NUREGICR-BGO@(Ref 15).

See Section 2 and subsequent sections for descnphons of the calculatlonal simulationsdetailed in
the tables that follow. :

'6.2.1. Case 1: Pre-acmdent iodme Spike Doses from Release through intact &
Ruptured SG

6211. RADTRA‘D-Run Compartment Information

Compartment AR : S
‘Number |- v . N - S
‘Name |(lodine) Primary Loop 1| (Noble Gas) Primary Secondary Loop ~ Secondary L.oop -
"o o} - Reactor Coolant Loop 2 - Reactor “Steam Generator “Steam Generator
= e System (RCS) Coolant System {RCS) | Volumes {3 IntactSGs) Volume{Failed SG)
~ Type| Other - Other _ “Other. Other
Volume (it)) | 8041 8041 3380 . 1126
Source Term | 1000 | 1000 0000 0000
Fraction| . ) A
Compartment None " None None None
Features ,
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Compartment
“Number

{fiows:

factors to the steammg

5

flows

factors ‘lo the steammg

Control Room - -

Environment

"~ Name|
_Type Control Room " Environment
Volume (f’)| = 200,000 NIA
Source Term 0.000 0.000
" Fraction ,
Compartment | Recirculating Filters:'
Features | 45 150cim Flow Rate
0-0.5 hrs - No Filtration
(30-minute initiation N/A
time) '

0.5-720 hrs - 80%
Aerosol, 90%
Elemental & Organic

- Comments

Actual Control Room
proper volume is .
smaller, thereforé this -

value is conservative. .

6.2.1.2.

Com ments Compartment used for. ;Compartmentused for iCompartment used for (Compartment used for
.|ledine Transport only.~ {Noble Gas Transport {lodine Transpori.only. {lodine Transport-only.
Separated from noble  {only.‘Separated from eparated from noble - {Separated from noble
|gas in order to apply - -‘iodine in order to apply jgas in order to apply  |gas in order to apply
specific partitioning - un-partitioned steammg specific partitioning -~ {specific partitioning

{factors to the sieaming

flows.

" 'RADTRAD Run Transfer Pathway Information

Primary Loop to Secondary
Loop leakage.

Pathway Number A 4 »
‘Name (lodine Leakege) - (Un-Fiashed Break |- = . = {Flashed Break Flow-
Primory Loop 1 (%’CS) -} Flow-lodines) Primary | (Flashed Break Fiow- | Noble Gas)Primary-
i e’i’on » a" Loop..| Loop1-(RCS)to " | lodines) Primary Loop | Loop 2- {RCS)to -
Steam G e’r?:er at o?f "t -‘Secondary Loop - -4 -{RCS) to Envsronment
- Volumes (3 Intaict SG 5) .- Steam Generator Envnronment (Oombmed intact and
po - ‘ S -} Volume {Failed SG). - Ruptured SG Leak)
. From-To 1-3 1-4 - 6 2-6. - -
~Tran . o ; .
Tra s.fer Fllter Filter “Filter “Filter -
Mechanism : : - ' :
Transfer [Fiter Panel ~Fiow rate - O— . {Filter Panel - Fiow rate See  {Filter Panel- Flow rate See [Filter Panel — Flow rate See
e 720.000hrs, B.743E-02¢fm, - JAttachment B for ali flowrates {Attachment 8 for all flowrates jAttachment B for all flowrates
_Mechanism [equal to 0.218 gpm leak rate {and timing. and timing. {and timing.
Tl 'Dél ils times the 3 intact continuing ’ : . ’
- AVCLANS Yo the accident duration, .. {Filter Efficiency - Efficiency is aFlIter€fﬁc:ency Efficiency is { Fikter Efficiency - Effciency is
) 7 v jentered 8s 0.0% for elemental jentered s 0.0% for elemental |entered as 100% forall |
o Fitter Efficiency - Efficiency is {forms of iodine, forthe .~ {forms of iodine, forthe . {chemical forms forthe . .
entered as 0.0% for elemental jaccident duration because - {accident ,q::ra(ion because accident duration, in order {0
[forms of iodine, forthe * - {there is no credited filtration- -~ jthere is no ¢redited filiration  { ensure that only the activity
accident duration because - - - fremoval mechanism for removal mechanism for from noble-gas isotopes is .
there is no credited filtration ~ {Primary L oop to Secondary . {Primary L.oop to Secondary transferred.
removal mechanism for. Loop leakage. Loop leakage.
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Comments |{See reference 5. See Attachment B and {No partitioning factor is {No partitioning factor is
S S reference 6. applied to these applied to the steaming
release rates after rate associated with
“ireactor trip and loss of {noble gas fsotopes.
* joffsite power. Prior to : v
* {reactor trip, partitioning {See Attachment B and
{is associated with the {reference 6.
Condenser.
'See Attachment B and
references 1 & 6. )

Pathway Number | =~ - g,
Name | (Control Room -
-+ {Exhaust) Control Room
© | fo Environment
From-To | - 5-6
. Transfer | Lo
Mechanism | ... .

Pathway Number | 5 6 7 8
Name | (Steam Release-Intact {Steam Release- ,
o SGs) Secondary Loop - | Failed SG) Secondary {Filtered Intake) . {Unfiltered Inleakage)
Steam Generator Loop - Steam Environment 1o Control | £nvironment to Control
Volumes to Generator Volumie to Room ‘ Room -
_ - Environment ) Environment .
From - To | . 3-6 4-6 . 6-5 6-5
ransier . T e ! ;
T .fe Filter . Filter Filter . Fiter
Mechanism | = o . o
Transfer Fiter Panel - Flow rate See  |Filter Panel ~ Flow rate See  {Filter Panel ~ Flow rate - 0-  {Filter Panel - Flow rate - 0-
. . . Attachment B for all flowrates |Attachment B for ali-flowrates 0.5hrs, 6.424E+03cfm; 0.5-  {0.5hrs; 1.000E+03cfm; 0.5-
Mechamsm ‘|and timing. and timing. - e 720hrs, 8. 575E+03cfm. 720hrs, 1.000E+03cfm.
Details [, emciency - Efficiency is |Fitter Efficiency - Efficiency is | Fiier Efficiency - Efficiency is | Fitter Efficiency - Efficiency is
lentered as 0.0% for elemental entered as 0.0% for elemental |entered as 9% for aerosol | entered as 0.0% for all
forms of iodine, for the forms of iodinie, for the. activity, and 95% for .~ {chemical forms of iodine, for
* {accident duration to ensure  |accident durationto ensure  {eiemental and organic forms - the accident duration,
“fthat all activity from iodine is - [that all activity from-iodine is  |of iodine, after CR Mode 2 is . | because this is an unfiltered
- {transferred at these transferred at these . initiated in 30 min, and then -{path.
partitioned flow rates through |partitioned fiow rates through |{for the duration of the .
the SG PORVs via this the SG PORVs via this accident. This corresponds to
. |pathway. pathway. ’ the presence of the HEPA ~
Y filter, and relaxed charcoa! -
testing requirements analyzed
as acceptable by this
I L : calculation, respectively. - L
Comments - [Partitioning factor Partitioning factor 'See Section 2.6. - {See Section 2.6.
.. {applied to steaming applied to steaming e
rate through SG rate through SG-
--JPORVs for iodine PORYVs for iodine
- lisotopes is based on  |isotopes is based on
7 [regulatory guidance. - -[regulatory guidance. -
'|See Section 2.4 (Ref.. {See Section 2.4 (Ref.
1,6 ) - 11,6). - S -
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Transfer
Mechanism
Details

Fitter Panel - Flow rate - 0-
0.5hrs, 7.424E+03cfm; 0.5-
720hrs, 9.575E+03cfm.

Filter Efficiency - Efficiency is
entered as 100.0% for all
chemical forms of iodine, for
all time periods. This is the
exhaust from the control room
to the environment; the
filtration prevents a double
counting of the iodine release.
Although RADTRAD 3.03
documentation indicates that
this effect has been
eliminated, this was still done
for completeness.

Comments

See Section 2.6.

Dose Location

6.2.1.3.

RADTRAD Run Dose Location Information

1
Number 3
Name Control Room Exclusion (gfg)Boundary Low Population Zone (LPZ)
In Compartment Control Room (5) Environment (6) Environment (6)
Breathing Rate 0-8hrs: 3.5E-04 | 0-8 hrs: 3.5E-04
(m*/sec) | 0720 hrs: 3.5E-04 | 8- 24 hrs: 1.8E-04 | 8-24 hrs: 1.8E-04
. 24 - 720 hrs: 2.3E-04 | 24-720 hrs: 2.3E-04
Occupancy | 0-8hrs: 1.0
Fractions 8-24 hrs: 0.6 | Worst 2-hour Period: 1.0 [ 0-720 hrs: 1.0
24 - 720 hrs: 0.4
Dlsg:z::::: See Section 4.1. See Section 4.1. See Section 4.1.

Core Power

6.2.1.4. RADTRAD Run Source Term & Dose Conversion Factor
“Information

3658.3 MWth

See Section 2.2 and reference 5.

Nuclide Inventory

ORIGEN calculated specific B/B core
inventory for 60 MACCS isotopes. Inventory
is calculated at DBA power shown above, and
input into the NIF file.

See Attachment D, Section 4.4, and references
8and 9.

Release Fractions
& Timing

User defined Release Fractions calculated
100% instantaneous for B/B SGTR, to ensure
that release timing is not delayed, consistent
with RG 1.183 guidance. Fractions and
timing are shown in RFT file.

See Section 2.2, Attachment E, and references
1and5.

Dose Conversion
Factors

“RADTRAD Library of FGR 11 & 12 values for
60 MACCS isotopes.

References 16 and 17.
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Decay & No
Daughter
Products

Enabled - Therefore only Decay is
considered. Consideration of daughter
products is not a recommended, or historical,
design basis for this accident. Also, no parent
isotopes of iodine are assumed to be

released from the fuel.

Todine Chemical Aerosol: 0.0000 User defined iodine chemical fractions,
Fractions Elemental: 1.0000 consistent with RG 1.183 guidance, as
Organic: 0.0000 manipulated in calculation.

6.2.2. Case 2: Concurrent lodine Spike Doses from Release through Intact &

Ruptured SG

6.2.2.1.

RADTRAD Run Compartment Information

Compartment 5 6
Number
Name Control Room Environment
Type Control Room Environment
Volume (f¢)) 200,000 N/A
Source Term 0.000 0.000
Fraction

Compartment
Number ! 2 3 4
Name ((lodine) Primary Loop 1| (Noble Gas) Primary Secondary Loop - Secondary Loop -
- Reactor Coolant Loop 2 - Reactor Steam Generator Steam Generator
System (RCS) Coolant System (RCS) | Volumes (3 Intact SGs)| Volume (Failed SG)
Type Other Other Other Other
Volume (ft’) 8041 8041 3380 1126
Source Term 1.000 1.000 0.000 0.000
Fraction
Compartment None None None None
Features|
Comments |Compartment used for |Compartment used for |Compartment used for [Compartment used for
lodine Transport only. [Noble Gas Transport |lodine Transport only. |lodine Transport only.
Separated from noble |only. Separated from |Separated from noble [Separated from noble
gas in order to apply iodine in order to apply |gas in order to apply  {gas in order to apply
specific partitioning un-partitioned steaming {specific partitioning specific partitioning
factors to the steaming |flows. factors to the steaming [factors to the steaming
flows flows. flows
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Compartment
Features

Recirculating Filters:

39,150cfm Flow Rate
0-0.5 hrs - No Filtration
(30-minute initiation
time)
0.5-720 hrs - 80%
Aerosol, 90%
Elemental & Organic

N/A

Comments

Actual Control Room
proper volume is
smaller, therefore this
value is conservative.

6.2.2.2

RADTRAD Run Transfer Pathway Information

Pathway Number 1 3 4
Name . (Un-Flashed Break (Flashed Break Flow-
P .(IodmcLaoLoeaI;a%e():s) Flow-lodines) Primary | (Flashed Break Flow- | Noble Gas) Primary
“r;msary n dap L(oo A Loop 1 - (RCS) to lodines) Primary Loop Loop 2 - (RCS) to
st ee:; G er?eg rat o? Secondary Loop - 1-(RCS)to Environment
Vol 3 Intact SGs) Steam Generator Environment (Combined Intact and
umes (3 inta Volume (Failed SG) Ruptured SG Leak)
From - To 1-3 1-4 1-6 2-6
M;;:“s,:: Filter Filter Filter Filter
ni -
Transfer Filter Panel - Flow rate - 0- Filter Panel - Flow rate See  |Fiiter Panel - Flow rate See  |Filter Panel - Flow rate See

Mechanism
Details

720.000hrs, 8.743E-02cfm,
equal to 0.218 gpm leak rate
times the 3 intact continuing
for the accident duration.

Filter Efficiency - Efficiency is
entered as 0.0% for elemental
forms of iodine, for the
accident duration because
there is no credited filtration
removal mechanism for
Primary Loop to Secondary
Loop leakage.

Attachment B for all fiowrates
and timing. '

Filter Efficiency - Efficiency is
entered as 0.0% for elemental
forms of iodine, for the
accident duration because
there is no credited filtration
removal mechanism for
Primary Loop to Secondary
Loop leakage.

Attachment B for all flowrates
and timing.

Filter Efficiency - Efficiency is
entered as 0.0% for elemental

{forms of iodine, for the

accident duration because
there is no credited filtration
removal mechanism for
Primary Loop to Secondary
Loop leakage.

Attachment B for all flowrates
and timing.

Fitter Efficiency - Efficiency is
entered as 100% for ail
chemical forms for the
accident duration, in order to
ensure that only the activity
from noble gas isotopes is
transferced.

Comments

See reference 5.

See Attachment B and
reference 6.

No partitioning factor is
applied to these
release rates after
reactor trip and loss of
offsite power. Prior to
reactor trip, partitioning
is associated with the
Condenser.

See Attachment B and

references 1 & 6.

No partitioning factor is
applied to the steaming
rate associated with
noble gas isotopes.

See Attachment 8 and
reference 6. ‘
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Filter Efficiency - Efficiency is
entered as 100.0% for all
chemical forms of iodine, for
all time periods. This is the

exhaust from the controf room §

1o the environment; the
filtration prevents a double
counting of the iodine release.
Although RADTRAD 3.03
documentation indicates that
this effect has been
eliminated, this was still done
for completeness.

Comments

See Section 2.6.

Pathway Number 5. 6 8
Name | (Steam Release-Intact (Steam Release-
SGs) Secondary Loop - | Failed SG) Secondary (Filtered Intake) (Unfiltered Inleakage)
Steam Generator Loop - Steam Environment to Control | Environment to Control
Volumes to Generator Volume to Room Room
Environment Environment
From - To 3-6 4-6 6-5 6-5
Transfer . . ' ,
i Filter Filter Filter Filter
Mechanism
Transfer Filter Panel — Flow rate See  |Filter Panel - Flow rate See  {Filter Panel — Flow rate - 0- Filter Panel - Flow rate - 0-
. Attachment B for all flowrates |Attachment B for all fiowrates [0.5hrs, 6.424E+03cfm; 0.5- 0.5hrs, 1.000E+03c¢fm; 0.5-
Mechanism |and timing. and timing. 720hrs, 8.575E+03cim. 720hrs, 1.000E+03cfm.
Details Filter Efficiency - Efficiency is [Filter Efficiency - Efficiency is |Filter Efficiency - Efficiency is | Filter Efficiency - Efficiency is
entered as 0.0% for elemental [entered as 0.0% for elemental | entered as 99% for aerosol entered as 0.0% for all
forms of iodine, for the forms of iodine, for the activity, and 95% for chemical forms of iodine, for
accident duration to ensure accident duration to ensure elemental and organic forms | the accident duration,
that all activity from iodine is  |that all activity from iodine is  |of iodine, after CR Mode 2 is | because this is an unfiltered
transferred at these transferred at these initiated in 30 min, and then path.
partitioned flow rates through |partitioned fiow rates through | for the duration of the
the SG PORVs via this the SG PORVs via this accident. This corresponds to
pathway. pathway. the presence of the HEPA
filter, and relaxed charcoal
testing requirements analyzed
as acceptable by this
calculation, respectively.
Comments |Partitioning factor Partitioning factor See Section 2.6. See Section 2.6.
applied to steaming applied to steaming
rate through SG rate through SG
PORVs for iodine PORUVs for iodine
isotopes is based on isotopes is based on
regulatory guidance.  |regulatory guidance.
See Section 2.4 (Ref. |See Section 2.4 (Ref.
1, 6). 1, 6). :
Pathway Number L
Name (Contro! Room
Exhaust) Control Room ;
to Environment - . 0 . .
From - To 5-6 .
Transfer Filter . ”
Mechanism . .
Filter Panel ~ Flow rate - 0- - o
Transfer | . 7 424E +03cim; 0.5 w
Mechanism [720nrs, 9.575E+03cfm. . w
Details .
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Dose Location
Number

6.2.2.3.

3 J

1

RADTRAD Run Dose Location Information

!

3

Name

Control Room

Exclusion Area Boundary
{EAB)

Low Population Zone (LPZ)

In Compartment

Control Room (5)

Environment (6)

Environment (6)

Breathing Rate 0-8hrs: 3.5E-04 | 0-8hrs: 3.5E-04
(m3 /sec) 0-720 hrs: 3.5E-04-| 8-24 hrs: 1.8E-04 | 8- 24 hrs: 1.8E-04
24 - 720 hrs: 2.3E-04 | 24 - 720 hrs: 2.3E-04
Occupancy | 0-8hrs: 1.0
Fractions | 8- 24 hrs: 0.6 | Worst 2-hour Period: 1.0 | 0-720 hrs: 1.0
24 - 720 hrs: 0.4
Dlsgznc-::;: See Section 4.1. See Section 4.1. See Section 4.1.

Core Power

6.2.2.4. RADTRAD Run Source Term & Dose Conversion Factdr

Information

~ 3658.3 MWth

See Section 2.2 and reference 5.

Nuclide Inventory

ORIGEN calculated specific B/B core
inventory for 60 MACCS isotopes. Inventory
is calculated at DBA power shown above, and
input into the NIF file.

See Attachment D, Section 4.4, and references
8 and 9.

Release Fractions
& Timing

User defined Release Fractions calculated as
100% iodine release over an 8-hour period
beginning at accident initiation and 100%
instantaneous noble gas release for B/B
SGTR. This is consistent with RG 1.183
guidance and historical design bases.
Fractions and timing are shown in RFT file.

See Section 2.2, Attachment E, and references
1,5, and 8.

Dose Conversion
Factors

RADTRAD Library of FGR 11 & 12 values for
60 MACCS isotopes.

References 16 and 17.

Decay & No
Daughter
Products

Enabled - Therefore only Decay is
considered. Consideration of daughter
products is not & recommended, or historical,
design basis for this accident. Also, no parent
isotopes of iodine are assumed to be
released from the fuel.

Todine Chemical Aerosol: 0.0000 User defined iodine chemical fractions,
Fractions Elemental: 1.0000 consistent with RG 1.183 guidance, as
Organic: 0.0000 manipulated in calculation.
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6.2.3. Case 3: Initial Secondary Coolant Activity Release Doses

RADTRAD Run Compartment Information

{ a1l

Compartment
Number ! 2 3 4
Name| SecondarylLoop- Secondary Loop -
Steam Generator Steam Generator Control Room Environment
Volumes (3 Intact SGs)| Volume (Failed SG)
Type Other Other Control Room Environment
Volume (ft°) 3380 1126 200,000 N/A
Source Term 1.000 0.3332 0.000 0.000
Fraction
Compartment Recirculating Filters:
Features 39,150cfm Flow Rate
0-0.5 hrs - No Fiitration
None None (30-minute initiation N/A
time)
0.5-720 hrs - 80%
Aerosol, 90%
Elemental & Organic
Comments |The source term input  |The source term input  |Actual Control Room
to the NIF of this run is [to the NIF of this run is {proper volume is
based on the fluid based on the fluid smaller, therefore this
contents of this 3 SG  |contents of the 3 SG  |value is conservative.
compartment volume, |volume. Therefore the
therefore a 100% fraction of the source
fraction is modeled term here is the ratio of
here. this 1 Failed SG
compartment volume to
that of the previous.
6.2.3.2. RADTRAD Run Transfer Pathway Information
SGIRC e 3: Tnitial. Coolant A Release Dost
Pathway Number 1 2 3 4
: Name | (Steam Release-Intact (Steam Release-
SGs) Secondary Loop - | Failed SG) Secondary {Filtered intake) {Unfiltered inleakage)
Steam Generator Loop - Steam Environment to Control | Environment to Control
Volumes to Generator Volume to Room Room
Environment Environment
From - To 1-4 2-4 4-3 4-3
Transfer Filter Filter Filter Filter
Mechanism
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Transfer

Filter Panel — Flow rate See
Attachment B for all flowrates

Fitter Panel — Flow rate See
Attachment B for all flowrates

Filter Panel - Flow rate - 0-
0.5hrs, 6.424E+03cfm; 0.5~

Filter Panel - Flow rate - 0-
0.5hrs, 1.000E+03cfm; 0.5-

Pathway Number

partitioning is
associated with the
Condenser. Partitioning
factor applied to
steaming rate through
SG PORVs for iodine
isotopes is based on
regulatory guidance.

partitioning is
associated with the
Condenser. Partitioning
factor applied to
steaming rate through
SG PORVs for iodine
isotopes is based on
regulatory guidance.

See Section 2.4 (Ref.

See Section 2.4 (Ref.
1,6). -

Name

(Control Room
Exhaust) Control Room
to Environment

Mechanism
Details

From - To 3-4
Transfer .
. Filter
Mechanism
Transfer Filter Panet — Flow rate - 0-

0.5hrs, 7.424E+03c¢fm; 0.5
720hrs, 9.575E+03cfm.

Fitter Efficiency - Efficiency is
entered as 100.0% for all
chemical forms of iodine, for
all time periods. This is the
exhaust from the contro! room
to the environment; the
filtration prevents a double
counting of the iodine release.
Although RADTRAD 3.03
documentation indicates that
this effect has been
eliminated, this was still done
for completeness.

Comments

See Section 2.6.

6.2.3.3.

1, 6).

RADTRAD Run Dose Location Information

Mechanism |and timing. and timing. 720hrs, 8.575E+03cim. 720hrs, 1.000E+03cfm.
Details Filter Efficiency - Efficiency is |Filter Efficiency - Efficiency is |Filter Efficiency - Efficiency is | Filter Efficiency - Efficiency is
entered as 0.0% for elemental |entered as 0.0% for elemental | entered as 99% for aerosol entered as 0.0% for all
forms of iodine, for the forms of iodine, for the activity, and 95% for chemical forms of iodine, for
accident duration to ensure  |accident duration to ensure elemental and organic forms | the accident duration,
that all activity from iodine is  [that all activity from iodine is | of iodine, after CR Mode 2 is | because this is an unfiltered
transferred at these transferred at these initiated in 30 min, and then path.
partitioned flow rates through |partitioned flow rates through | for the duration of the
the SG PORVSs via this the SG PORVs via this accident. This corresponds to
pathway. pathway. the presence of the HEPA
filter, and relaxed charcoal
testing requirements analyzed
as acceptable by this
calculation, respectively.
Comments |Prior to reactor trip, Prior to reactor trip, See Section 2.6. See Section 2.6.

Dose Location
1 2 3
Number
Name Control Room Exc'”s'°"(ef§)5°”"da"y Low Population Zone (LPZ)
In Compartment Control Room (3) Environment (4) Environment (4)
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Breathing Rate 0-8hrs: 3.5E-04 | 0-8hrs: 3.5E-04
(m/sec) | 0-720 hrs: 3.5E-04 | 8-24 turs: 1.8E-04 | 8-24 hrs: 1.8E-04
24 -720 hrs: 2.3E-04 | 24 - 720 hrs: 2.3E-04
Occupancy 0-8hrs: 1.0
Fractions 8-24 hrs: 0.6 | Worst 2-hour Period: 10! 0-720 hrs: 1.0
24 - 720 hrs: 0.4
Dispersion See Section 4.1. See Section 4.1. See Section 4.1.
Factors

Core Power

6.2.3.4. RADTRAD Run Source Term & Dose Conversion Factor

Information

3658.3 MWth

See Section 2.2 and reference 5.

Nuclide Inventory

ORIGEN calculated specific B/B core
inventory for 60 MACCS isotopes. Inventory
is calculated at DBA power shown above, and
input into the NIF.

See Attachment D, Section 4.4, and references
8 and 9.

Release Fractions
& Timing

User defined Release Fractions calculated as
100% instantaneous iodine release for B/B
SGTR. This is consistent with RG 1.183
guidance and historical design bases.
Fractions and timing are shown in RFT file.

See Section 2.2, Attachment E, and references
1,5,and 8.

Dose Conversion
Factors

RADTRAD Library of FGR 11 & 12 values for
60 MACCS isotopes.

References 16 and 17.

Decay & No
Daughter
Products

Enabled - Therefore only Decay is
considered. Consideration of daughter
products is not a recommended, or historical,
design basis for this accident. Also, no parent
isotopes of iodine are assumed to be
released from the fuel.

Todine Chemical Aerosol: 0.0000 User defined iodine chemical fractions,
Fractions Elemental: 1.0000 consistent with RG 1.183 guidance, as
Organic: 0.0000 manipulated in calculation.

WGIIl has pre-qualiﬁed RADTRAD for application to perform such calculations, as documented in
the Computer Disclosure Sheet of Attachment G. The new design basis RADTRAD simulations

utilized the design input parameters as provided in Section 4.
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7. SUMMARY AND CONCLUSIONS

Table 7.1 below provides the results from the Case 1 and Case 2 simulations that were modeled
using the RADTRAD 3.03 code. The total dose for the two cases includes the dose result from the
Case 3 simulation, therefore for convenience, the doses shown in the Table include the Case 3
dose.

Table 7.1. RADTRAD Analysis Results

Control Room - EAB LPZ

(rem TEDE) (rem TEDE)
0.760 0.165
- ﬁ?&? w e - .
Control Room EAB - - LPZ
(rem TEDE) (rem TEDE) (rem TEDE)
0.196 0.327 , 0.077

For the cases analyzed in this calculation, it is shown that a Case 1 SGTR that involves a pre-
accident 60 uCi/gm iodine spike, which instantaneously releases activity into the RCS prior to
initiating SGTR releases, would be the bounding SGTR accident scenario. Using the design basis
assumptions, described methodology, and credited margin relaxation of this analysis, the limiting
CR dose is 0.76 rem TEDE. This limiting dose, and all other doses, are well below their respective
acceptance criteria, so it is verified that this design basis Steam Generator Tube Rupture accident
is sufficiently mitigated at both Byron and Braidwood Generating Stations.



D E F G H T J K L
Liquid Mass 9.571E+07

- e {gﬂm; ot 3.3317536E.01 Ratlo

6

7 Initial Coolent lodine Actlvity (Equilibrium 1.0 pCl/gm D.E. I-131 in RCS & 0.1 pCi/gm D.E, 1-131in Secondary Coolant)

8

9 Equitibrium S y Loop Secondary S Y S y Secondary Initiat Activity Initial Activity | Initiat Activity
10 Conc. in RCS RCS lodine Conc. Loop (intact $G) | Loop (Ruptured SG) RCS Loop (Intact 8G) | Loop (Ruptured SG) Fraction in Fraction in Fraction In
1 {uCilgm) (Ch)_ {sCigm) (cn (D) (Cimw) (cvMw) (Civw) RCS Intact SG P sG
12 §i-131 0.742 168.96 0.0742 7.0 237 4.61B4E-02 1.9412E-03 6.4676E-04 94.69% 398% 1.33%
13 |i-132 0.979 2229 0.0979 9.37 342 6.0936E-02 2.5612E-03 8.5334E-04 94.65% 3.98% 1.33%
14]i-133 138 074 0.135 1292 430 8.4028E-02 3.5319E-03 1.A767E-03 94.60% 3.98% 1.33%
151134 0.243 553 0.0243 233 077 15125E-02 6.3573E-04 2.1181E-04 94.60% 3.98% 1.33%
176 [-135 0.342 1.7 0.0842 8.06 2.68 §.2409E-02 2.2028E-03 7.3393E-04 94.66% 3.98% 1.33%

7

] Aversge| 94.69% 3.980% 1.326%

]

20 Pre-Accident lodine Spike (Equilibrium 60 puCi/am D.E. 1-131) Above Initial Coolant Activity times €0

21

22 RCS RCS

23 ©cn (CVMW)

241131 10137 2.7711E400 1.60E+00 0.74200 0.07420
[25]i132 13375 3.6562E300 T 18BE+02 0.00583 0.00058

26 |1-133 18444 5.0417E+400 01 0.22469 0p2247 T T

27 |i-134 3320 9.0750E-01 N 0.00024 0.00002 " | T
[28]F135 11504 3.1445E400 0.02439 0.00244

29 1.00 0.10 -

30

31 Concurrent Accident Initiated lodine Spike (500 times Equlibrium fodine Release Rate) R

32

33

34 RCS RCS RCS -

35 Equilibrium RCS Tokal Activity | Specific Activity

36 Relense Rate 500x Rate 335x Rate 335x Rate 8 hrs

37 (CiVmin) {Ciimin) 8 hrs (CI) (CIMW)

381131 04160 208 668923 1.8285E+01
[39)-132 1.7540 877 2820433 7.7097E+01

40 [1-133 0.9240 462 148579.7 4.0614E+01
(41134 0.9260 463 1480004 4.0702E+01

i-135 0.8260 413 1328208 3.6307E+01
Adj RCS
RCS Acivity Activity Activity
ch_ (Ch, (Ciw)

51 |KR-85m J.T713E+02 4,098E402 1.1203E-01

52|KR-85 1.4B7E+03 1.619E+03 4.42616-01 ~
53 |KR-87 2372E+02 2.618E+02 7.1566E-02
54 |KR-88 6.911E+02 7.628E+02 2.0851E-01
55 |XE-131m 6.829E+02 7.538E+02 2.0604E-01

56 [XE-133m 7.530E+02 BITIE+02 2.27198-01

57 |XE-133 S.178E+04 5.715E+04 1.5623E401

58 |XE-135m 1.007E+02 TA19E+02 3.0382E-02
59 |XE-135 1.593E+03 1.758E+03 4.8063E-01
60 | XE-138 1.368E+02 1.510E+02 4.1274E-02
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A1 B C 3] € F G H ] J K L
RCS Liquid Mass
Analysis RCS Liquid
3 Intact SGs Liquid Retio

5 1 Falled SGs Liquid Mass (gm)|31887544 =C5/C4

]

7 Initial Coolent lodine Activity (Equitibrium 1.0 5Ci/gm D.E. 1-131 in RCS & 0.1 nCi/gm D.E. I-131in Secondary Coolant)

Equitibrium S y Loop S Y S y S ary Secondary Inttial Activity initial Activity nitial Activity
Conc. in RCS RCS fodine Conc. Loop (Intact $G) Loop (Ruptured SG) RCS Loop {Intact $G) Loop (Ruptured SG) Fraction in Fraction in Fraction in
{uCligm) ch (uCirgm) (c) Ch___ (Clnw) (CUWW) (CIMW) RCS Intact SG ptured SG
131 0.742 =(§C$3°812)/1000000 [0.0742 =(D12°$C 84y 1000000 |=(D12°$C$5y1000000 [=C12/$CS1 ~E12/5C51 =F12/5C$1 =G12/($G12+$H12+3112) |=H12/SG12+SH12+8112) [=112/(SG12+$H12+8112)

13}1-132  |0.979 =(SCS3*B13y1000000 _[0.0979 =(D13°SCS$4V1000000 |=(D13°$CS5VI000000 |=C13/8CST =E13/5C$1 =F13/5C$? =G13/($G13+$H13+8113) [=H13/(SG13+3H13+8113) |=113/3G13+3H13+3113)
14133 [138 =($C$3°B 141000000 _[0.135 =(D14°$C$4) 1000000 |= $5)1000000 [=C14/5C$1 =E14/5CS$1 =F14/5C$1 =G1ARSG14+SHTA+3114) [=H14/SG14+SHT4+8114) [=i1a/SCT4+$SHT1a+3114)
15]i-134 [0.243 =($C$3°B15)/1000000 [0.0243 =(D15°SC$4y 1000000 [= =C158CS$1 =E15/5C$1 =F15/5C$1 =G15/($G15+8H15+$115) [=HI5/($G15+SH15+8M15) |=115/(SC15+SH15+3115) |
16(i-135  [0.842 =(§C$3°B16y 1000600 [0.0842 +(D16°SCS4 = =C16/3C$1 =E16/5CS1 =F16/3C$1 =G16/SG16+SH1+8116) [~H16/(3G16+$H16+8118) |=116/(SGT6+5H16+8116)
17

18 Average| ~AVERAGE(112.J16) |=AVERAGE(K12:K16)_|=AVERAGE(L12:L16)

19

20 Pre-Accident todine Spike (Equilibrium 60 uCi/gm D.E. 1-131) Above Initial Coolant Activity times 60 .

Fil

22 RCS RCS

23 () (W) .
[24(1-131 [=C12'60 =B24/5C51 1 =B12/G24 =D12/G24

25]-132___ [=C13°60 ~B25/5C$1 167.816091954023 [=B13/G25 =D13/625

261337 [=Ci4°60 +B26/5C§1 6.0082304526749 | =B14/G26 =D14/G26
[27]-134_ |=C15%60 =B27/5C51 1013.5888668888689 |=B15/G27 =D15/G27

26|-135 |=C16°60 =B28/5C31 34 5153664302601 |=B16/G28 =D16/G28

29 =SUM{H24:Hz8) =SUM(124:126)

30

31 Concurrent Accident Initiated lodine Spike (500 times Equlibrium lodine Release Rate

32 o

33

3 RCS RECS RCS - [ R A 1

35 Equilibrium RCS Total Activity | Specific Activity

36 Rate 500x Rate 335x Rate 335x Rate 8 hrs

37 (Climin) (Cifmin) 8 hra (C1) (Ciraw) I 3

38i-131__{=C38/500 208 =B38°335%(8°60) {-p38/5C31 - C

39]i-132 {=C39/500 877 =B39°335%(8%60) |{-p39/5C51 - _ L

40 |1-133 =C40/500 462 =B40°335°(8°60) |~=D40/SC$1

41 |1-134 =C41/500 483 =B41°335°(8'60) |[«D41/$CS1

421135 |=C42/500 413 =B42°335°(8°60) |~pa2/sCS1

4

LY

4

48

a7

48 Adjusted RCS

& RCS Activity Activity Act
_§0_| cn (C1) {ciw)
| 51]|KR-85m [371.3 =B514($C$IBCS2) =C51/5C51

52|KR-85 (1467 =B52°(SC$3ACS2)  |-c52/5Cs1 N

53|KR87 [237.2 =B53°(SC$IACS2 =C53/5C81 T
[54]KR-88 1691.1 ($C838CS2) _ [~cS4/scs
55 |XE-131m [682.9 5+(8CS3CS2 =C55/5C51
[ 56 [XE-133m (753 $C$3/5CS2) =C56/5C§1 e -
[57]XE-133 {51780 =C57/5C51
{58 |XE-135m |100.7 —|-cs8/s5cs1
53 |XE-135 11503 -859°($C$38C82)  [-cs9/5c51 3 Ty

60 |XE-138 [136.8 =BBO*($C838CS2)  [-ce0/5cs1 R o T
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A B C D E ] F

1 |
2 Release Pathways and Associated Release Rates

3 |

4 | 3.5315E-05/cm’ per ft*

5

6 RCS 1 to Ruptured SG Volume (Un-F-Iashed Breakﬁow)

7

8 Time Time Flow Rate Flow Rate

9 (sec) (hrs) {cm°’/min) (ft*/min)

10 0 0.000] 1.462E+06 5.1630E+01

11 445 0.124] 1.215E+06 4.2907E+01

12 465 0.129] 1.454E+06 5.1348E+01

13 1700 0.472} 1.534E+06 5.4173E+01

14 2800 0.778] 1.426E+06 5.0359E+01

15 3000 0.833] 1.140E+06 4.0259E+01

16 | 3500 0.972{ 6.505E+05 2.2972E+01

17 3590 0.997{ 0.000E+00 0.0000E+00

18 7200 2.000{ 0.000E+00 0.0000E+00

19 28800 8.000{ 0.000E+00 0.0000E+00

20

21 _

22 (Noble Gas) RCS 2 to Environment (Flashed Break Fiow)

23 ' Noble Gas
24 Time Time Flow Rate Flow Rate Filtration to Remove | Transfer Rate
25 (sec) (hrs) (cm’/min) (f#*/min) {lodine) {ftimin)
26 0 0.000f 1.575E+06 5.5621E+01 100% 5.5621E+01
27 445 0.124| 1.243E+06 4.3896E+01 100% 4.3896E+01
28 465 0.129] 1.504E+06 5.3113E+01 100% 5.3113E+01
29 1700 0.472] 1.551E+06 5.4773E+01 100% 5.4773E+01
30 2800 0.778] . 1.434E+06 5.0641E+01 100% 5.0641E+01
31 3000 0.833] 1.142E+06 4.0329E+01 100% 4.0329E+01
32 3500 0.972| 6.530E+05 2.3060E+01 100% 2.3060E+01
33 3590 0.997f 2.475E+03 8.7404E-02 100% 8.7404E-02
34 7200 2.000] 2.475E+03 8.7404E-02 100% 8.7404E-02
35 28800 8.000{ 0.000E+00 0.0000E+00 100% . 0.0000E+00
36

37 .

38 (lodine) RCS 1 to Environment (I?Iashed Break Flow)

39 lodine
40 Time Time Flow Rate Flow Rate Partition Factor Transfer Rate
41 {sec) (hrs) (cm°Imin) (ft*/min) (lodine) {f*/min)
42 0 0.000] 1.108E+05 3.9129E+00 0.01 3.9129E-02
43 445 0.124} 2.632E+04 9.2048E-01 1 9.2948E-01
44 465 0.129] 4.844E+04 1.7106E+00 1 1.7106E+00
45 1700 0.472] 1.475E+04 5.2089E-01 1 5.2089E-01
46 2800 0.778] 6.260E+03 2.2107E-01 1 2.2107E-01
47 3000 0.833] 0.000E+00 0.0000E+00 1 0.0000E+00
48 3500 0.972| 0.000E+00 0.0000E+00 1 0.0000E+00
49 3590 0.997] 0.000E+00 0.0000E+00 1 0.0000E+00
50 7200 2.000] 0.000E+00 0.0000E+00 1 0.0000E+00
51 28800 8.000f 0.000E+00 0.0000E+00 1 0.0000E+00
52
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B C D E F G
53
54 Intact SGs to Environment (Steam Release)
55 lodine
56 Time Time Flow Rate Flow Rate Partition Factor Transfer Rate
57 (sec) (hrs) (cm®/min) (ft*/min) (lodine) (ft*/min)
58 0 0.000] 9.095E+07 3.21E+03 0.0001 . 3.2119E-01
59 2800 0.778] 2.115E+07 7.47E+02 0.01 7.4691E+00
60 3500 0.972| 0.000E+00 0.00E+00 0.01 0.0000E+00
61 7200 2.000] 1.474E+06 5.21E+01 0.01 5.2054E-01
62 28800 8.000{ 0.000E+00 0.00E+00 0.01 0.0000E+00
63
64
65 Ruptured SG to Environment (Steam Release)
66 lodine
67 Time - Time Flow Rate Flow Rate Partition Factor Transfer Rate
68 {sec) (hrs) {cm¥/min) (ﬁalmin) (lodine) {ft/min)
69 0 0 3.032E+07 1.07E+03 0.0001 1.0707E-01
70 465 0.129] 2.076E+06 7.33E+01 0.01 7.3313E-01
71 1700 0.472} 0.000E+00 0.00E+00 0.01 0.0000E+00
72 7200 2| 3.352E+04 1.18E+00 0.01 1.1837E-02

Calc. No. BYR04-048 & BRW-04-0042, Rev. 1, Attachment B, Pages B-2 10 B-4




A B C | D E F G
1 I
2 Release Pathways and Associated Release Rates
3
4 ]0.0000353146667215 |cm’ per ft*
5
6 RCS 1 to Ruptured SG Volume (Un-Elashed Break Flow)
7
8 Time Time Flow Rate | Flow Rate
9 (sec) (hrs) | (cm®min) | (#*Imin)
10 0 =B10/3600 |1462000 |=D10*$A%$4
11 445 =B11/3600 {1215000 =D11*$A%$4
12 465 =B12/3600 |1454000 [=D12*$AS$4
13 1700 =B13/3600 |1534000 =D13*$A$4
14 2800 =B14/3600 1426000 [=D14*$A%$4
15 3000 =B15/3600 1140000 |[=D15*$AS$4
16 3500 =B16/3600 {650500 =D16*$A%4
17 3590 =B17/3600 10 =D17*$A%4
18 7200 =B18/3600 |0 =D18*$A%$4
19 28800 =B19/3600 |0 =D19"$A%4
20
21
22 (Noble GQ-RCS 2 to Environment (Elashed Break Flow)
23 Noble Gas
24 Time Time Flow Rate | Flow Rate jon to R{ransfer Rat
25 {sec) (hrs) (cm®min) | (#min) |(lodine)] (ft>min)
26 0 =B26/3600 |1575000 =D26*$A%4 |1 =E26
27 445 =B27/3600 1243000 |=D27*$A%4 |1 =E27
28 465 =B28/3600 {1504000 {=D28*$A%4 |1 =E28
29 1700 =B29/3600 |1551000 =D29*$A%4 |1 =E29
30 2800 =B30/3600 [1434000 |=D30*$A%4 |1 =E30
31 3000 =B31/3600 {1142000 |=D31*$A%4 |1 =E31
32 3500 =B32/3600 1653000 =D32*$A%4 {1 =E32
33 3590 =B33/3600 {2475 =D33*$A%4 |1 =E33
34 7200 =B34/3600 |2475 =D34*$A%4 [1 =E34
35 28800 =B35/3600 {0 =D35*$A%4 |1 =E35
36 |
37 |
38 (lodine) RCS 1 to Environment (I-:lashed Break Flow)
39 flodine
40 Time Time Flow Rate | Flow Rate }ition Fa{ransfer Rat
41 (sec) “(hrs) | (cm’min) | (f%min) {(lodine)] (#°/min)
42 10 =B42/3600 }110800 =D42*$A%4 {0.01 =E42°F42
43 445 -|=B43/3600 {26320 =D43*$A%4 |1 =E43°F43
44 465 =B44/3600 |48440 =D44*$A%4 |1 =E44"F44
45 1700 =B45/3600 |14750 =D45*$A%4 {1 =E45°F45
46 2800 =B46/3600 16260 =D46*$A%4 |1 =E46°F46
47 3000 =B47/3600 {0 =D47*3A%4 |1 =E47*F47
48 3500 =B48/3600 |0 =D48*$A%4 11 =E48*'F48
49 3590 =B49/3600 JO =D49*$A%4 |1 =E49*F49
50 7200 =B50/3600 |0 =D50"$A%4 |1 =E50*F50
51 28800 =B51/3600 |0 =D51"$A%4 |1 =E51*F51
52
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B C D E F G
53
54 Intact SGs to Environment (Steam Release)
55 lodine
56 Time Time Flow Rate | Flow Rate lition Fafransfer Rat
57 (sec) (hrs) | (cm®min) | (f*min) ](lodine)| (ft*/min)
58 10 =B58/3600 90950000 |=D58*$A%4 {=0.01*0.{=E58*F58
59 2800 =B59/3600 §21150000 |=D59*$A%4 10.01 =E59*F59
60 3500 =B60/3600 {0 =D60"$A%4 {0.01 =E60*F60
61 7200 =B61/3600 |1474000 |=D61*$A%4 |0.01 =E61*F61
62 28800 =B62/3600 {0 =D62*$A%4 |0.01 =E62*F62
63
64
65 Ruptured SG to Environment (Steam Release)
66 lodine
67 Time Time Flow Rate | Flow Rate lition Fafransfer Rat
68 (sec) (hrs) | (cm*min) | (f*'min) |[(lodine)] (ft*/min)
69 0 0 30320000 |=D69*$A%4 |=0.01*0|=E69*F69
70 465 0.129 2076000 {=D70*$A%4 {0.01 =E70*F70
71 1700 0.472 0 =D71*$A%4 10.01 =E71*F71
72 7200 2 33520 =D72*$A%4 [0.01 =E72*F72
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B~B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

FhEd444444HH4HHHAFAFHAAHAHFAFREFHFHEHEFHBHFRAF RS RS A FAA A S A A A SRS
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:26:56
FHEH44H A4S BF AR FHHHAHAEHHAAHH4FE AR HEHHEFHASHHASAHAFAGHFAEESHHSAH AR RASAS

#######################################################################
File information
$HABHHAFHFHEFHHFHHHH4 B S HH44F4H3HH 4844 H 8443434444844 4 4444843444840 4844444

Plant file = C:\Documents and Settings\Aleem Boatright\My
Documents\My Work\Exelon\Byron & Braidwood\SGTR\RADTRAD\Rev 1\B-B AST SGTR -
Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake Filt.psf

Inventory file = c:\program files\radtrad3-03\defaults\byron-braidwood
ast sgtr case 1 source terms.nif
Release file = c:\program files\radtrad3-03\defaults\byron-braidwood

sgtr case l-release fractions.rft
Dose Conversion file = c:\program files\radtrad3-03\defaults\fgrll&l2.inp

#H#4¥ #4344 #H#44 # # # #4444 # ¥ HEdEE
# # # # ¥ # # 4 L # #
# $ # # # 44 # # LI # #
###44 #Hi# #444 # % & & ##444 # # #
# L L # ¢ 4 # # #
# # # # # ## 4 # # #
# ##44 # t # I ##44 #

Radtrad 3.03 4/15/2001
Byron/Braidwood SGTR - Case 1 - Dose from Pre-Accident Iodine Spike -
Control Room @ 200,000 cu. ft. CR Volume with 8575cfm Intake - 1000cfm Unfilt
Inleakage - 95% CR Intake Fiters - 80% Aerosol, 90% Elemental & Organic
Recirc Filtration
Nuclide Inventory File:
c:\program files\radtrad3-03\defaults\byron-braidwood ast sgtr case 1 source
terms.nif
Plant Power Level:
3.6583E+03
Compartments:
6
Compartment 1:
(Iodines) Primary Loop 1 - Reactor Coolant System (RCS)
3
8.0410E+03

OO ooo

Compartment 2: _
(Noble Gas) Primary Loop 2 - Reactor Coolant System (RCS)
3
8.0410E+03
0
0
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

0
0
0
Compartment 3:
Secondary Loop -~ Steam Generator Volumes (3 Intact SGs)
3 .
3.3800E403

OO0

0

Compartment 4:

Secondary Loop - Steam Generator Volume (Failed SG)
3 )
1.1260E+403

[eNoNoNoNo)

Compartment 5:
Control Room
1
2.0000E+05

OO+ OO

Compartment 6:
Environment

2

0.0000E+00

OO OO

0
Pathways:
9
Pathway 1:
(Iodine lLeakage) Primary Loop 1 (RCS) to Secondary Loop - Steam Generator
Volumes (3 Intact 5Gs)
1
3
2
Pathway 2: .
(Un-Flashed Break Flow-Iodines) Primary Loop 1 - (RCS) to Secondary Loop -
Steam Generator Volume (Failed SG)
1
4
2
Pathway 3:
(Flashed Break Flow-lodines) Primary Loop 1 - (RCS) to Environment
1
6
2
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Pathway 4:
(Flashed Break Flow-Noble Gas) Primary Loop 2 - (RCS) to Environment
(Combined Intact and Ruptured SG Leak)
2
6
2 .
Pathway 5:
(Steam Release-Intact SGs) Secondary Loop - Steam Generator Volumes to
Environment
3
6
2
Pathway 6:
(Steam Release-Failed SG) Secondary loop - Steam Generator Volume to
Environment
4
6
2
Pathway 7:
(Filtered Intake) Environment to Control Room
6
5
2
Pathway 8:
(Unfiltered Inleakage) Environment to Control Room
6
5
2
Pathway 9:
(Control Room Exhaust) Control Room to Environment
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:
2

1 1.0000E+00

2 1.0000E+00
c:\program files\radtrad3-03\defaults\fgrllgl2.inp
c:\program files\radtrad3-03\defaults\byron-braidwood sgtr case l-release
fractions.rft

0.0000E+00

0

0.0000E+00 1.0000E+00 0.0000E+00 1.0000E+00
Overlying Pool:

0

0.0000E+00

0

0

0

0
Compartments:

6
Compartment 1:
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

EleNoNoNoNeoNoNaRoNe]

Compartment 2:

J 0000 OCOOKF O

Compartment 3:

EleNoNoNoNalNaNeN e

Q
o]

partment 4: .

Compartment 5:

.9150E+04

WWHOO0OOOHHOFdOOOOO0OOOORO

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 8.0000E+01 9.0000E+01 9.0000E+01
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00
0 .

0

Compartment 6:

0

1

0
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Pa

Pa

[y

B-B AST SGTR - Case 1 - Large CR Volume,

leNoNoNoNoNol

thways:
9
thway 1:

.0000E+00
.2000E+02

hway 2:

OMOO0OO0ODO0OOTOOO0OOOONONHFHOODOOO

0.0000E+00
1.2400E-01
1.2900E-01
4.7200E-01
7.7800E-01
8.3300E-01
9.7200E-01

 9.9700E-01

Pa

[ry

2.0000E+00
8.0000E+00

hway 3:

OHOOODOOHtOOOOOO

0.0000E+00
1.2400E-01

8.7430E-02
0.0000E+00

5.1630E+01
4.2910E+01
5.1350E+01
.4170E+01

.0260E+01
.2970E+01
.0000E+00
.0000E+00
.0000E+00

OO ONS T,

3.9130E-02
9.2950E-01

Calc. No. BYR04-048 & BRW-04-0042-M, Rev. 1, Attachment C, Pages C-5 of C-69

.0360E+01 ~

1.0000E+02
0.0000E+00

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
1.0000E+02
1.0000E+02

I g gy WP

1.0000E+02
1.0000E+02

0.0000E+00
0.0000E+00

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

.0000E+00
.0000E+0Q0

.0000E+00
.0000E+00

leNoNoNoNeNoNoNolNoelNo

0.0000E+00
0.0000E+00

IS
[amy

1000cfm Inleak - 95 percent Intake Filt.o0

1.0000E+02
0.0000E+00

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

.0000E+02
1.0000E+02

S SRy

[y

1.0000E+02
1.0000E+02



B-B AST SGTR - Case 1 - Large CR Volume,

.2900E-01
.7200E-01
.7800E-01
.3300E-01
.7200E-01
.9700E-01
.0000E+00
.0000E+00

Pathway 4:

QO T OO OO0 O ONIWIWO I

[

.0000E+00
.2400E-01
.2900E-01
.7200E-01
.7800E-01
.3300E-01
.7200E-01
.9700E-01
.0000E+00
.0000E+00

g
1]
MHOO0OO0OOOTOCOODOO0OOONWYWWOWOIDBDRHOOFROOO

hway 5:

0.0000E+00
7.7800E-01
9.7200E-01
2.0000E400
8.0000E+00

O OO0 OO

Pathway 6:

1.7110E+00

5.2090E-01 ¢

2.2110E-01
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

5.5621E+401
4.3896E+01
5.3113E+01
5.4773E401
5.0641E+401
4.0329E401
2.3060E+01
8.7404E-02
8.7404E-02
0.0000E+00

3.2120E-01
7.4690E400
0.0000E+00
5.2050E-01
0.0000E+00
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.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

e e e e

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ S T T g g T W g W

1.0000E+02
1.0000E+402
1.0000E+02
1.0000E+02
1.0000E+02

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO OO0 O

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ T S S U g T U i

0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00

1000cfm Inleak - 95 percent Intake Filt.o0

.0000E+02
.0000E+02
.-0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

HF R RP e e

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ Ry Wy U g T R S W

1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02



Pa

Pa

Pa

[ ReolsoNoNoNeNoNol

NOOWHOOOOOTOODOODOONBHOMBHMHOOOOO

HOOOOOMf oOoOOOoOOOONULWOWHKOOO

B-B AST SGTR - Case 1 - Large CR Volume,

.0000E+00
.2900E-01
.7200E-01
.0000E+00

hway 7:

.0000E+00
.0000E-01
.2000E+02

hway 8:

.0000E+00
.0000E-01
.2000E+02

hway 9:

1.0710E-01
7.3310E-01
0.0000E+00
1.1840E-02

6.4240E+03
8.5750E+03
0.0000E+00

1.0000E+03
1.0000E+03
0.0000E+00
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1.0000E+02
1.0000E+402
1.0000E+02
1.0000E+02

0.0000E+00
9.9000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
9.5000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

1000cfm Inleak - 95 percent Intake Filt.o0

1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

0.0000E+00C
9.5000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00



B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak ~ 95 percent Intake Filt.o0

3
0.0000E+00 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
5.0000E-01 9.5750E+403 1.0000E+02 1.0000E+02 1.0000E+02
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0
0
0
0
0
0

Dose Locations:
3
Location 1:
Exclusion Area Boundary (EAB)

6
1
3
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+00 0.0000E+00
1
4
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+401 2.3000E-04
7.2000E+02 0.0000E+00

0
Location 2:
Low Population Zone (LPZ)

6 .
1
7
0.0000E+00 9.3200E~05
5.0000E-01 9.3200E~05
2.0000E+00 4.5000E-05
8.0000E+00 3.1200E~05
2.4000E+01 1.4100E-05
9.6000E+401 4.5400E-06
7.2000E4+02 0.0000E+00
1
4
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
0 .

Location 3:

Control Room
5
0
1
2 .
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00
1 .
4
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

9.6000E+01 4.0000E-01
7.2000E+02 0.0000E+00
Effective Volume Location:

1

7

0.0000E+00 1.7700E~03
5.0000E-01  8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+01 1.6700E-04
7.2000E+02 0.0000E+00

Simulation Parameters:

1

0.0000E+00 0.0000E+00
Output Filename:
C:\Documents and Settings\Aleem Boatright\My Documents\My Work\Exelon\Byron
& Braidwood\SGTR\RADTRAD\Rev 1\B-B AST SGTR - Case 1 - Large CR Volume :
1000cfm Inleak - 95 percent Intake Filt.o0

End of Scenario File
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

FHESFH S HHHHTEAH AR A S A A A S S A A R R AR A A A S H AR E A
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004  at 1:26:56
FHESEHEHFEFFFRHHHEH R RS RS H AR R R R R R R R R

FHEF AR HHHHHAHHHH AR H R R R R R R R R R R R R R R R R R R

Plant Description
$HFHHHFSFHEFFHHAHEFEE A F S H B E S A4 H A A H SRS S EHA S AR AR H AR AR
Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth
Plant Power Level = 3.6583E+03 MWth

Number of compartments 6

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
) .

Name: (Iodines) Primary Loop 1 - Reactor Coola

Compartment volume = 8.0410E+03 (Cubic feet)

"Compartment type is Normal

Pathways into and out of compartment 1

Exit Pathway Number '1: (Iodine Leakage) Primary Loop 1 (RCS) to
Secondar
Exit Pathway Number 2: (Un-Flashed Break Flow-Iodines) Primary Loop 1

- (
Exit Pathway Number 3: (Flashed Break Flow-Iodines) Primary Loop 1 -
(RCS

Compartment number 2 (Source term fraction = 1.0000E+400
)
Name: (Noble Gas) Primary Loop 2 - Reactor Coo
Compartment volume = 8.0410E+03 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 2
Exit Pathway Number 4: (Flashed Break Flow-Noble Gas) Primary Loop 2 -
(R

Compartment number 3 .
Name: Secondary Loop - Steam Generator Volumes
Compartment volume = 3.3800E+03 (Cubic feet)
Compartment type is Normal '
Pathways into and out of compartment 3
Inlet Pathway Number 1: (Iodine Leakage) Primary Loop 1 (RCS) to
Secondar » :
Exit Pathway Number 5: (Steam Release-Intact SGs) Secondary Loop - .
Steam

Compartment number 4
Name: Secondary Loop - Steam Generator Volume
Compartment volume = 1.1260E+03 (Cubic feet
Compartment type is Normal :
Pathways into and out of compartment 4
Inlet Pathway Number 2: (Un-Flashed Break Flow-Iodines) Primary Loop 1

-
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B-B AST SGTR - Case 1 ~ Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Exit Pathway Number 6:_(Steam Release-Failed SG) Secondary Loop -
Steam G

Compartment number 5
Name: Control Room
Compartment volume = 2.0000E+05 (Cubic feet)
Compartment type is Control Room
Removal devices -within compartment:
Filter (s)
Pathways into and out of compartment 5
Inlet Pathway Number 7: (Filtered Intake) Environment to Control Room
Inlet Pathway Number 8: (Unfiltered Inleakage) Environment to Control
Room
Exit Pathway Number 9: (Control Room Exhaust) Control Room to
Environment

Compartment number 6
Name: Environment
Compartment type is Environment
Pathways into and out of compartment 6
Inlet Pathway Number 3: (Flashed Break Flow-Iodines) Primary Loop 1 -
(RCS
Inlet Pathway Number 4: (Flashed Break Flow-Noble Gas) Primary Loop 2 -
(R
Inlet Pathway Number 5: (Steam Release-Intact SGs) Secondary Loop -
Steam
Inlet Pathway Number 6: (Steam Release-Failed SG) Secondary Loop -
Steam G
Inlet Pathway Number 9: (Control Room Exhaust) Control Room to
Environment
Exit Pathway Number 7: (Filtered Intake) Environment to Control Room
Exit Pathway Number 8: (Unfiltered Inleakage) Environment to Control

..

Room

Total number of pathways = 9
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.oC

FHA444E AR A4HH 44 HER AR HEHEH AR A RS R A HH AR EA R A E S SRR AR R4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:26:56
FHE44 448044444484 AFHBHHHF A AR E A A4 R AR AT HE RS EHHH B M A A4

FHE4 44 E AR HEHHHEHA MR R R R R R R R
Scenario Description
FHEH4FEFHHE 44 HA3HA4HA A A4 HHAH AR A AR S AR S A A RS S A SR A4 A4S F RS S AS

Radioactive Decay is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000010 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 0.0000E+00 4.433E+00
IODINE 1.0000E+00 0.0000E+00 0.0000E+00 1.027E-01
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM .0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+400 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+400
Inventory Power = 3658. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bqg) (Sv/Bq)
Kr-85 1 4.426E-01 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 1.120E-01 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 7.157E-02 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 2.085E-01 1.022E+04 1.020E-13 0.000E+00 0.000E+400
I-131 2 2.771E+00 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 3.656E+00 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.042E+00 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 9.075E~01 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 3.144E+00 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 1.562E+01 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe-135 1 4.806E-01 3.272E+04 1.190E-14 0.000E+00 0.000E+00
Iodine fractions
Aerosol = 0.0000E+00
Elemental = 1.0000E+00
Organic = 0.0000E+00
COMPARTMENT DATA
Compartment number 1: (Iodines) Primary Loop 1 - Reactor Coola
Compartment number 2: (Noble Gas) Primary Loop 2 - Reactor Coo
Compartment number 3: Secondary Loop - Steam Generator Volumes
Compartment number 4: Secondary Loop - Steam Generator Volume
Compartment number 5: Control Room
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B-B AST SGTR - Case 1 - Large CR Volume,

Compartment Filter Data

Time (hr)
0.0000E+00
5.0000E-01
7.2000E+02

Compartment number

PATHWAY DATA

Pathway number 1:

Flow Rate
(cfm)
3.9150E+04
3.9150E+04
3.9150E+04

1000cfm Inleak - 95 percent Intake Filt.o0

Filter Efficiencies (%)

Aerosol
0.0000E+00
8.0000E+01
0.0000E+00

6: Environment

(Iodine Leakage)

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
7.2000E+02

Pathway number 2:

Flow Rate
{(cfm)
8.7430E-02
0.0000E+00

Filter Efficiencies

Aerosol
1.0000E+02
0.0000E+00

Primary Loop 1

Elemental
0.0000E+00
9.0000E+01
0.0000E+00

Elemental

0.0000E+00

0.0000E+00

(RCS) to

Organic
0.0000E+00
9.0000E+01
0.0000E+00

Secondar

(%)
Organic
1.0000E+02
0.0000E+00

(Un-Flashed Break Flow-Iodines) Primary Loop 1 - (

Pathway Filter: Removal Data

Time (hr)

.0000E+00
.2400E-01
.2900E-01
.7200E-01
.7800E-01
.3300E-01
.7200E-01
.9700E-01
.0000E+00
.0000E+00

O N WOWWOWID O

Pathway number 3:

Flow Rate
{cfm)
.1630E+01
.2910E+401
.1350E+01
.4170E+01
.0360E+01
.0260E+01
.2970E+01
.0000E+00
.0000E+00
.0000E+00

Qoo & W

(Flashed Break

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
.1.2400E-01
1.2900E-01
4.7200E-01
7.7800E-01
8.3300E-01
9.7200E-01
9.9700E-01
2.0000E+00
8.0000E+00

Pathway number 4:

Flow Rate
(cfm)
3.9130E-02
9.2950E-01
1.7110E+00
5.2090E~01
2.2110E-01
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Filter Efficiencies

Aerosol
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ T W W W Y

Flow-Iodines) Primary Loop 1 -

Elemental
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+0O
.0000E+00
.0000E+00

COO0OO0OO0OO0OO0ODOOCO

(%)
Organic
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ TR W T W g VP W

(RCS

Filter Efficiencies (%)

Aerosol
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

'1.0000E+02

1.0000E+02
1.0000E+02

Elemental
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

(Flashed Break Flow-Noble Gas) Primary Loop 2 - (R

Pathway Filter: Removal Data
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B-B AST SGTR - Case 1 - Large CR Volume,

1000cfm Inleak - 95 percent Intake Filt.o0

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 5.5621E+01 1.0000E+02 1.0000E+02 1.0000E+02
1.2400E-01 4.3896E+01 1.0000E402 1.0000E402 .= 1.0000E+02
1.2900E-01 5.3113E+01 1.0000E+02 1.0000E+02 1.0000E+02
4.7200E-01 5.4773E+01 1.0000E+02 1.0000E+02 1.0000E+02
7.7800E-01 5.0641E+01 1.0000E+02 1.0000E+02 1.0000E+02
8.3300E-01 4.0329E+01 1.0000E+402 1.0000E+02 1.0000E+02
9.7200E-01 2.3060E+01 1.0000E+02 1.0000E+402 1.0000E+02
9.9700E-01 8.7404E-02 1.0000E+02 1.0000E+02 1.0000E+02
2.0000E+00 8.7404E-02 1.0000E+02 1.0000E+02 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+402 1.0000E+02 1.0000E+02

Pathway number 5:

Pathway Filter: Removal Data

(Steam Release-Intact SGs) Secondary Loop - Steam

Time (hr) Flow Rate Filter Efficiencies (%)

. (cfm) Aerosol Elemental Organic
0.0000E+00 3.2120E-01 1.0000E+402 0.0000E+00 1.0000E+02
7.7800E-01 7.4690E+00 1.0000E+402 0.0000E+00 1.0000E+02
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 5.2050E-01 1.0000E+02 0.0000E+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02

Pathway number 6:

Pathway Filter: Removal Data

(Steam Release~Failed SG) Secondary Loop - Steam G

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 1.0710E-01 1.0000E402 0.0000E+00 1.0000E+02
1.2900E-01 7.3310E-01 1.0000E+02 0.0000E+00 1.0000E+02
4.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 1.1840E-02 1.0000E+02 0.0000E+00 1.0000E+02

Pathway number 7: (Filtered Intake) Environment to Control Room

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 6.4240E+03 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 8.5750E+03 9.9000E+401 9.5000E+01 9.5000E+01
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 8: (Unfiltered Inleakage) Environment to Control Room

Pathway Filter:

Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+402 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 9:

(Control Room Exhaust) Control Room to Environment
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
5.0000E~01 9.5750E+03 1.0000E+02 1.0000E+02 1.0000E+02
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA
Location Exclusion Area Boundary (EAB) is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m~-3)
0.0000E+00 5.3600E-04
5.0000E~-01 5.3600E-04
2.0000E+00 0.0000E+00
Location Breathing Rate Data
Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
Location Low Population Zone (LPZ) is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m~-3)
0.0000E+400 9.3200E-05
5.0000E-01 9.3200E-05
2.0000E+00 4.5000E-05
8.0000E+00 3.1200E-05
2.4000E+01 1.4100E-05
9.6000E+01 4.,5400E-06
7.2000E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00

Location Control Room is in compartment 5

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 1.7700E~03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+01 1.6700E~-04
7.2000E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
7.2000E402 0.0000E+00
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B~-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Location Occupancy Factor Data

Time (hr) Occupancy Factor

‘0.0000E+00 1.0000E+00

2.4000E+01 6.0000E-01

9.6000E+01 4.0000E-01

7.2000E+02 0.0000E+400

USER SPECIFIED TIME STEP DATA -~ SUPPLEMENTAL TIME STEPS
Time Time step

0.0000E+00 0.0000E+00
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B-B AST SGTR -~ Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

FHEFHHHEHFHSBEH S EHHFHHHH RS H R AR R R R A R R R R R B B
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:26:56
FHAFHHFHEHFHEHFHH S HEHHHHEREE R AR S HA SRR S H RS SRR H SRR E SRR A RS

#H## # # #4444 #4444 # # HEH#4
# # # # # # ¥ 4 # #
# # # # # # # # # #
# # 4 # # 44 # # #
# # ¢ # # # # # #
# # # # # # # # #
###4 ##44 # # #H44 #

FHAF4H A4 4445 H 4344 4H 444 R A4 A4S R4S HHFRHHHAAFHESIH ARG HAHERFAEEIAES
' Dose Output
FHEFEHEHHHFHEHHAAFEHH 4G R FHHAHHAEF A A SR H S AR FF S H LA A AR A S S AR S A

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) 8.4208E-07 4.0313E-06 9.6832E-07
Accumulated dose (rem) 8.4208E-07 4.0313E-06 9.6832E-07

Low Population Zone (LPZ) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.4642E-07 7.0096E-07 1.6837E-0Q07
Accumulated dose (rem) 1.4642E-07 7.0096E-07 1.6837E-07

Control Room Doses:

Time (h) = 0.0000- Whole Body Thyroid TEDE
Delta dose (rem) 1.6343E~12 1.4824E-10 6.2767E-12
Accumulated dose (rem) 1.6343E-12 1.4824E-10 6.2767E-12
Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 2.0427E-02 1.4356E-01 . 2.4922E-02
Accumulated dose (rem) 2.0427E-02 1.4356E~01  2.4923E-02

Low Population Zone (LPZ) Doses:
Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 3.5518E~03 2.4962E-02 4.3334E-03
Accumulated dose (rem) 3.5519E-03 2.4963E-02 4.3336E-03

Control Room Doses:
Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 4.3869E-04 5.6217E-02 2.1990E-03
Accumulated dose (rem) 4.3869E-04 5.6217E-02 2.1990E-03

Calc. No. BYR04-048 & BRW-04-0042-M, Rev. 1, Attachment C, Pages C-18 of C-69



(9%

B~B AST SGTR ~ Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.1290 Whole Body Thyroid TEDE
Delta dose (rem) 8.6441E-04 9.4773E-02 3.8313E-03
Accumulated dose (rem) 2.1292E-02 2.3833E-01 2.8754E-02
Low Population Zone (LPZ) Doses:

Time (h) = 0.1290 Whole Body Thyroid TEDE
Delta dose (rem) 1.5030E-04 1.6479E-02 6.6618E-04

Accumulated dose (rem) 3.7022E-03 4.1442E-02 4.9998E-03

Control Room Doses:

Time (h) = 0.1290 Whole Body Thyroid TEDE
Delta dose (rem) 3.4763E-05 6.3772E-03 2.3440E-04
Accumulated dose (rem) 4.7345E-04 6.2594E-02 2.4334E-03
Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.4720 Whole Body Thyroid TEDE
Delta dose (rem) 8.4621E-02 1.4677E401 5.4390E-01
Accumulated dose (rem) 1.0591E-01 1.4915E+01 5.7265E-01
Low Population Zone (LPZ) Doses:

Time (h) = 0.4720 Whole Body Thyroid TEDE
Delta dose (rem) 1.4714E-02 2.5520E+00 9.4573E-02

Accumulated dose (rem) 1.8416E-02 2.5934E+00 9.9573E-02

Control Room Doses:

Time (h) = 0.4720 Whole Body Thyroid TEDE
Delta dose (rem) 6.0327E-03 1.4464E+01 4.5861E-01
Accumulated dose (rem) 6.5061E-03 1.4527E+01 4.6105E-01
Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 4,1545E-03 2.4663E-01 1.1868E-02
Accumulated dose (rem) 1,1007E-01 1.5162E+01 5.8452E-01
Low Population Zone (LPZ) Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 7.2239E-04 . 4.2885E-02 2.0636E-03

Accumulated dose (rem) 1.9138E-02 2.6363E+00 1.0164E-01

Control Room Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 7.0825E-04 2.1127E+400 6.6784E-02
Accumulated dose (rem) 7.2144E-03 1.6640E+01 5.2783E-01
Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.7780 Whole Body Thyroid TEDE
Delta dose (rem) 3.8146E-02 2.2981E+00 1.1000E-01
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B-B AST SGTR - Case 1 - Large CR Volume,

Accumulated dose (rem) 1.4821E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.7780 Whole Body
Delta dose (rem) 6.6328E-03
Accumulated dose (rem) 2.5771E-02
Control Room Doses:

Time (h) = 0.7780 Whole Body
Delta dose (rem) 4.6565E-03
Accumulated dose (rem) 1.1871E-02
Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.8330 Whole Body
Delta dose (rem) 5.8846E-03
Accumulated dose (rem) 1.5410E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.8330 Whole Body
Delta dose (rem) 1.0232E-03
Accumulated dose (rem) 2.6795E-02
Control Room Doses:

Time (h) = 0.8330 Whole Body
Delta dose (rem) 6.58560E-04
Accumulated dose (rem) 1.2529E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.0578E-02
1.6467E-01

Accumulated dose (rem)
Low Population Zone (LPZ) Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.8393E-03
Accumulated dose (rem) 2.8634E~02

Control Room Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.4646E-03
Accumulated dose (rem) 1.3994E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9970 Whole Body
Delta dose (rem) 1.0435E-03
Accumulated dose (rem) 1.6572E-01

Low Population Zone (LPZ) Doses:
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1.7460E+01

Thyroid
3.9959E-01
3.0359E+400

Thyroid
6.2201E+00
2.2860E+01

Thyroid
1.8865E-01
1.7648E+01

Thyroid
3.2803E-02
3.0687E+00

Thyroid
8.9081E-02
2.2949E+01

Thyroid
2.4455E-02
1.7673E+401

Thyroid
4,2522E-03
3.0730E+00

Thyroid
7.9134E-02
2.3028E+01

Thyroid
0.0000E+00
1.7673E+01

1000cfm Inleak - 95 percent Intake Filt.o0

6.9452E-01

TEDE
1.9126E-02
1.2076E-01

TEDE
1.9916E-01
7.2699E-01

TEDE
1.1780E-02
7.0630E-01

TEDE
2.0483E-03
1.2281E-01

TEDE
3.4424E-03
7.3044E-01

TEDE
1.1342E-02
7.1764E-01

TEDE
1.9721E-03
1.2478E-01

TEDE
3.9372E-03
7.3437E-01

TEDE
1.0435E~-03
7.1868E-01



B-B AST SGTR - Case 1 - Large CR Volume,

Time (h) = 0.9970 Whole Body
Delta dose (rem) 1.8145E-04
Accumulated dose (rem) 2.8815E-02
Control Room Doses:

Time (h) = 0.9970 Whole Body
Delta dose (rem) 2.3257E-04
Accumulated dose (rem) 1.4227E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 1.5023E-04
Accumulated dose (rem) 1.6587E-01
Low Population Zone (LPZ) Doses:
Time (h) = 2.0000 Whole Body
Delta dose (rem) 2.6122E-05
Accumulated dose (rem) 2.8841E-02
Control Room Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 2.9237E-03
Accumulated dose (rem) 1.7150E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.6587E-01

Low Population Zone (LPZ) Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 4.3070E-04
Accumulated dose (rem) 2.9272E-02
Control Room Doses:

Time (h) = 8.0000  Whole Body
Delta dose (rem) 2.3248E-04
Accumulated dose (rem) 1.7383E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.6587E-01

Low Population Zone (LPZ) Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 3.0257E-04
Accumulated dose (rem) 2.9575E-02
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Thyroid
0.0000E+00
3.0730E+00

Thyroid
3.8035E-03
2.3032E+01

Thyroid
0.0000E+00
1.7673E+01

Thyroid
0.0000E+00
3.0730E+400

Thyroid
1.0804E-02
2.3043E+01

Thyroid
0.0000E+00
1.7673E+01

Thyroid
2,7995E-01
3.3529E+00

Thyroid
1.3635E-01
2.3179E+01

Thyroid
0.0000E+00
1.7673E+01

Thyroid
2.1619%E-01
3.5691E+00

1000cfm Inleak ~ 95 percent Intake Filt.o0

TEDE
1.8145E-04
1.2496E~01

TEDE

"3.5138E-04

7.3472E-01

TEDE
1.5023E-04
7.1883E-01

TEDE
2.6122E-05
1.2499E-01

TEDE
3.2612E-03
7.3798E-01

TEDE
0.0000E+0Q0
7.1883E-01

TEDE
9.1233E-03
1.3411E-01

TEDE
4.4658E-03
7.4245E-01

- TEDE
0.0000E+00
7.1883E-01

TEDE
6.9709E-03
1.4109E-01



B-B AST SGTR - Case 1 - Large CR Volume,

Control Room Doses:

1000cfm Inleak

- 95 percent Intake Filt.o0

Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.5021E-05 1.3528E-01 4.1976E-03
Accumulated dose (rem) 1.7408E-02 2.3314E+01 7.4665E-01
Exclusion Area Boundary (EAB) Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 O0.0000E+00
Accumulated dose (rem) 1.6587E-01 1.7673E+01 7.1883E-01
Low Population Zone (LPZ) Doses:

Time (h) = 96.0000 Whole Body Thyroid ‘TEDE
Delta dose (rem) 2.3107E-04 4.1666E-01 1.2973E-02
Accumulated dose (rem) 2.9806E-02 3.9858E+00 1.5406E-01
Control Room Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.3477E-05 1.7123E-01 5.2604E-03
Accumulated dose (rem) 1.7431E-02 2.3486E+01 7.5191E-01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E4+00 O.0000E+00 0.0000E+00
Accumulated dose (rem) 1.6587E-01 1.7673E+01 7.1883E-01
Low Population Zone (LPZ) Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.1733E-04 3.2875E-01 1.0128E-02
Accumulated dose (rem) 2.9923E-02 4.3145E+00 1.641%E-01
Control Room Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.2741E-05 2.3507E-01 7.1807E-03
Accumulated dose (rem) 1.7454E-02 2.3721E+401 7.5909E-01

314
#HE444 44 H 44 HHAHEH A4 HHR M B HER A S HA B H A A A AR A G AR S S A A BB HE RSB S
: I-131 Summary
#EEFHHRASHAEHHF A HF S HEFHHHAHEH LSS BB HHEF LA SRR R R H S EH R R 44

(Iodines) Primary Loo (Noble Gas) Primary L Secondary Loop - Stea

Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 1.0137E+04 1.0137E+04 3.3068E-05
0.124 9.6592E+403 9.6247E+403 8.0008E-01
0.129 9.6432E+03 9.6088E+03 8.3152E-01
0.472 8.4064E+03 8.3772E+403 2.8419E+400
0.500 8.3099E+03 8.2810E+03 2.9938E+00
0.778 7.4099E+03 7.3842E+03 4.4081E+00
0.833 7.2560E+03 7.2309E+403 4.6374E400
0.972 6.9551E+4+03 6.9313E+03 5.1885E+00
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0.997
1.397
1.697
1.997
2.000
2.400
2.700
3.000
3.300
3.600
3.900
4.200
4.500
4.800
5.100
5.400
5.700
6.000
6.300
6.600
6.900
7.200
7.500
7.800
8.000
8.300
8.600
8.900
9.200
9.500
9.800
10.100
10.400
24.000
96.000
720.000

Time (hr)
0.000
0.124
0.129
0.472
0.500
0.778
0.833
0.972
0.997
1.397
1.697
1.997
2.000
2.400
2.700
3.000
3.300
3.600
3.900

I-131

6.9247E+03
6.9129E+03
6.9041E+03
6.8953E+03
6.8953E+03
6.8836E+03
6.8748E+03
6.8660E+03
6.8573E+03
6.8486E+03
6.8399E+03
6.8312E+03
6.8225E+03
6.8138BE+03
6.8051E+03
6.7965E+03
6.7878E+03
6.7792E+03
6.7705E+03
6.7619E+03
6.7533E+03
6.7447E+03
6.7361E+03
6
6
6
6
6
6
6
6
6
6
6
4
3

.7276E+03"

.7219E+03
.7133E+03
.7048E+03
.6962E+03
.6877E+03
.6792E+03
.6707E+03
.6622E403
.6537E403
.2805E+403
.6267E+03
.2734E+02

Secondary Loop - Stea
(Curies)

1.9527E-02
4.7247E+02
4.8790E+02
1.6562E+03
1.7506E+03
2.6307E+03
2.7817E+03
3.0769E+03
3.1064E+403
3.1019E+03
3.0986E+03
3.0952E+403
3.0952E+403
3.0S00E+403
3.0860E+03
3.0821E+403
3.0782E+03
3.0743E+403
3.0705E+03
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I-131

.9009E+03
.8892E+03
.8804E+03
.8717E+03
.8716E+03
.8599E+03
.8512E+403
.8425E+403
.8338E+03
.8251E+03
.8164E+03
.8077E+03
.7990E+03
.7904E+03
.7817E+403
.7731E+403
.7645E+03
.7559E+03
.7473E+03
.7387E+403
.7301E+03
.7216E+03
.7130E+03
.7045E+03
.6988E+03
.6916E+03
.6844E+03
.6772E+03
.6700E+03
.6628E+03
.6556E+4+03
.6484E+03
.6413E403
.3246E+03
.8833E+03
.1908E+02

U"-bO‘\G\O’\O’\0’\0\0’\O\G\G\O’\G\O\G\O\O\G\O\O\O\CDO’\O\O\O\O\O\O\G\O\O\O\O\O\

Control Room
(Curies)

9.1783E-08
2.8954E-03
5.0121E-03
2.3929E-01
2.3027E-01
6.6613E-03
3.4502E-03
5.5512E-04
3.9663E-04
1.8301E-06
3.2399E-08
5.7358E-10
5.5090E-10
7.1554E-05
7.2213E-05
7.2551E-05
7.2881E-05
7.3209E-05
7.3535E-05

I-131

Case 1 - Large CR Volume, 1000cfm Inleak -~ 95 percent Intake Filt.

.3013E+00
.0978E+00
.4416E+00
.7821E+00
.7955E+00
.1539E+01
.2838E+01
.4131E401
.5417E+01
.6696E+01
.7969E+01
.9235E+01
.0495E+01
.1748E+01
.2994E+01
.4235E+01
.5468E+01
.6695E+01
.7916E+01
.9131E+01
.0339E+01
.1541E+01
.2736E+01
.3925E+01
.4715E+01
.5991E+01
. 1265E+01
.8535E+01
.9803E+01
.1067E+01
.2329E+01
.3587E+01
.4843E+01
.8676E+01
.9870E+02
.9622E+02

t—'wgo.b.bbbwwwwwwwwwwwmwwmwmn—-n—-»—w—u—-»—w—-\omm\lm

o0

Environment

1.4800E-05
5.2705E-01
8.7546E-01
5.4894E+01
5.5804E+01
6.4292E+01
6.4990E+01
6.5081E+01
6.5081E+01
6.5081E+401
6.5081E+01
6.5081E+01
6.5081E+01
6.5901E+01
6.6519E+01
6.7140E+01
6.7764E+401
6.8390E+01
6.9020E+01

(Curies)



B-B AST SGTR -

4.200
4.500
4.800
5.100
5.400
5.700
6.000
6.300
6.600
6.900
7.200
7.500
7.800
8.000
8.300
8.600
8.900
9.200
9.500
9.800
10.100
10.400
24.000
96.000
720.000

HFRNNMNMODNMNNMNLOWWLWWWWWWWWWWWWWwww

Case 1 - Large CR Volume,

.0666E+03
.0627E+03
.0588E+03
.0549E+03
.0511E403
.0472E+03
.0433E+03
.0395E+03
.0356E+03
.0318E+03
.0280E+03
.0241E403
.0203E+403
.0177E+403
.0139E+403
.0101E+03
.0063E+03
.0025E+03
.9987E+03
.9949E+03
.9911E+03
.9873E+403
.8206E+03
.0811E+03
.4922E+02

NHE DN NDONNND WD Q]I T ) T

.3860E-05
.4182E-05
.4502E-05
.4820E-05
.5136E-05
.5450E-05
.5762E-05
.6073E-05
.6381E-05
.6687E-05
.6992E-05
.7294E-05
.7594E-05
.7794E-05
.0609E-05
.9737E-05
. 9684E-05
.9647E-05
.9609E~-05
.9572E-05
.9534E-05
.9497E-05
.7850E-05
.2843E-05
.8865E-07

LA\ e e e oo o i e o B0 o LSS BN JENS RN RS IRENS RS BESS JEN ENL S R IS I [N I '

1000cfm Inleak - 95 percent Intake Filt.o0

.9652E+01
.0287E+01
.0925E+01
.1565E+01
.2208E+401
.2854E+401
.3503E+01
.4154E+01
.4808E+01
.5464E+01
.6123E+401
.6785E+01
.7449%E+01
.7894E+01
.8464E+01
.9034E+01
.9604E+01
.0172E+01
.0740E4+01
.1307E+01
.1874E+01
.2439E+401
.0723E+02
.1692E+02
.0345E+02

F R RS EE SRS ARSI L L
Cumulative Dose Summary
S E X ARSI XSS SIS EE LSS SRS ST SRS EE

Time
(hr)
0.000
0.124
0.129
0.472
0.500
0.778
0.833
0.972
0.997
1.397
1.697
1.997
2.000
2.400
2.700
3.000
3.300
3.600
3.900
4.200
4.500
4,800
5.100
5.400
5.700

Exclusion Area Bounda Low Population Zone (

Thyroid
(rem)
0.0000E+00
1.4356E~01
2.3833E-01
1.4915E+01
1.5162E+401
1.7460E+01
1.7648E+01
1.7673E+01
1.7673E4+01
1.7673E+01
1.7673E401
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E401
1.7673E+401
1.7673E+01
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TEDE

(rem)
0.0000E+00
2.4923E-02
2.8754E-02
5.7265E-01
5.8452E~01

6.9452E-01
7.0630E-01
7.1764E~-01
7.1868E-01
7.1874E-01
7.1879E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E-01

Thyroid
(rem)
0.0000E+00
2.4963E-02
4.1442E-02
2.5934E+00
2.6363E+00
3.0359E+00
3.0687E+00
3.0730E+00
3.0730E400
3.0730E+00
3.0730E+00
3.0730E+00
3.0730E+00
3.0913E+00
3.1051E+00
3.1189E+00
3.1327E+00
3.1466E+00
3.1605E+00
3.1744E+00
3.1884E+00
3.2023E+00
3.2163E+00
3.2304E+00
3.2444E+00

TEDE
(rem)
0.0000E+00
4.3336E-03
4.9998E-03
9.9573E-02
1.0164E-01
1.2076E-01
1.2281E-01
1.2478E-01
1.2496E-01
1.2498E-01
1.2498E-01
1.2499E-01
1.2499E-01
1.2560E~01
1.2606E-01
1.2651E-01
1.2697E-01
1.2743E-01
1.2788E-01
1.2834E-01
1.2879E-01
1.2925E-01
1.2970E-01
1.3016E-01
1.3061E-01

Control Room

Thyroid
(rem)
0.0000E+00
5.6217E-02
6.2594E-02
1.4527E+01
1.6640E+01
2.2860E+01
2.2949E+01
2.3028E+01
2.3032E+01
2.3043E+01
2.3043E+01
2.3043E+401
2.3043E+01
2.3050E+01
2.3057E+01
2.3063E+01
2.3070E+01
2.3077E+401
2.3084E+01
2.3091E+01
2.3098E+01
2.3105E+01
2.3112E401
2.3119E+01
2.3125E+01

TEDE
(rem)
0.0000E+00
2.1990E-03
2.4334E-03
4.6105E-01
5.2783E-01
7.2699E-01
7.3044E-01
7.3437E-01
7.3472E-01
7.3720E-01
7.3776E-01
7.3798E-01
7.3798E-01
7.3832E-01
7.3856E-01
7.3879E-01
7.3902E-01
7.3923E-01
7.3945E-01
7.3967E-01
7.3989E-01
7.4011E-01
7.4033E-01
7.4054E-01
7.4076E-01
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B-B AST SGTR - Case 1 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

6.000 1.7673E+01 7.1883E-01 3.2585E+00 1.3107E-01 2.3132E+01 7.4098E-01
6.300 1.7673E+401 7.1883E-01 3.2726E+00 1.3153E-01 2.3139E+01 7.4120E-01
6.600 1.7673E+01 7.1883E-01 3.2867E+00 1.3198E-01 2.3146E+01 7.4142E-01
6.900 1.7673E+01 7.1883E-01 3.3008E+00 1.3244E-01 2.3153E+01 7.4164E-01
7.200 1.7673E+01 7.1883E-01 3.3150E+00 1.3289E-01 2.3160E+01 7.4186E-01
7.500 1.7673E+01 7.1883E-01 3.3292E+00 1.3335E-01 2.3167E+01 7.4208E-01
7.800 1.7673E+01 7.1883E-01 3.3434E+00 1.3381E-01 2.3174E+01 7.4230E-01
8.000 1.7673E+01 7.1883E-01 3.3529E+00 1.3411E-01 2.3179E+01 7.4245E-01
8.300 1.7673E+01 7.1883E-01 3.3573E+00 1.3426E-01 2.3183E+01 7.4257E~01
8.600 1.7673E+01 7.1883E-01 3.3616E+00 1.3440E-01 2.3186E+01 7.4266E-01
8.900 1.7673E+01 7.1883E-01 3.3659E+00 1.3454E-01 2.3188E+01 7.4274E-01
9.200 1.7673E+401 7.1883E-01 3.3702E+400 1.3468E-01 2.3191E+01 7.4283E-01
9.500 1.7673E+401 7.1883E-01 3.3745E+400 1.3482E-01 2.3194E+01 7.4291E-01
9.800 1.7673E+401 7.1883E-01 3.3787E+00 1.3496E-01 2.3196E+01 7.4299E-01
10.100 1.7673E+01 7.1883E-01 3.3830E+00 1.3510E-01 2.3199E+01 7.4307E-01
10.400 1.7673E+01 7.1883E-01 3.3872E+00 1.3524E-01 2.3202E+01 7.4315E-01
24.000 1.7673E+01 7.1883E-01 3.5691E+00 1.4109E-01 2.3314E+01 7.4665E-01
96.000 1.7673E+01 7.1883E-01 3.9858E+00 1.5406E-01 2.3486E+01 7.5191E-01
720.000 1.7673E+01 7.1883E-01 4.3145E+00 1.6419E-01 2.3721E+01 7.5909E-01

####################################################################
Worst Two-Hour Doses
FEFEHFEAEFFHFHFHHHIHHHFHHERHHFHFH RS F 4B F 34 HHABHH 4444443434444 4

Exclusion Area Boundary (EAB)
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)
0.0 1.6587E-01 1.7673E401 7.1883E-01
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B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

FHEFHHHEASH AR H R E R AR R R A A F RS A A 4 A R B R S R R
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:17
FHEFE44 4404034444454 844 H A4 40 A S E A4 H AR HA AR AR AR A A H A S E R E AR

FHESHSFHEHFHFHBHFHFHFHEHHHFSEHH 344444 H 5443334444844 4 44444 4H 84444304444
File information
FHAHEHHEHHHHHHHEHHHFHHHHHHHHAH A S 454 A3 F 44 A4 H 444 SHH AR A 4R GES4E4444

Plant file = C:\Documents and Settings\Aleem Boatright\My
Documents\My Work\Exelon\Byron & Braidwood\SGTR\RADTRAD\Rev 1\B-B AST SGTR -
Case 2 - Large CR Volume 1000cfm Inleak - 95 percent Intake Filt.psf

Inventory file = c:\program files\radtrad3-03\defaults\byron-braidwood
ast sgtr case 2 source terms.nif
Release file = c:\program files\radtrad3-03\defaults\byron-braidwood

sgtr case 2-release fractions.rft
Dose Conversion file = c:\program files\radtrad3-03\defaults\fgrlls&l2.inp

#HEHH #4444 #4844 ¥ 4 LR £ 122 # #  #4H##
# # # # # #4 t # # # # #
# # # # # 44 # 4 $ % # #
##### #H#4 ###4 # 4 # # #4444 # # #
# # # ¥ 4 4+ # # # #
# # # # # # 4 # # #
# ###4 # # 4 # # ##44 #

Radtrad 3.03 4/15/2001
Byron/Braidwood SGTR - Case 2 - Dose from Accident Initiated Iodine Spike -
Control Room @ 200,000 cu. ft. CR Volume with 8575cfm Intake - 1000cfm Unfilt
Inleakage - 95% CR Intake Fiters - 80% Rerosol, 90% Elemental & Organic
Recirc Filtration
Nuclide Inventory File:
c:\program files\radtrad3-03\defaults\byron-braidwood ast sgtr case 2 source
terms.nif
Plant Power Level:
3.6583E+03
Compartments:
6
Compartment 1:
(Iodines) Primary Loop 1 - Reactor Coolant System (RCS)
3
8.0410E+403

[eNeNoNoNal

Compartment 2: )
(Noble Gas) Primary lLoop 2 - Reactor Coolant System (RCS)
3
8.0410E+03
0
0
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B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

0
0
0
Compartment 3:
Secondary Loop - Steam Generator Volumes (3 Intact SGs)
3
3.3800E+403

leNelNoNel

0
Compartment 4:
Secondary Loop - Steam Generator Volume (Failed SG)

3
1.1260E+03

[eNeNoNoNol

Compartment 5:
Control Room
1
2.0000E+05

O OO

0
Compartment 6:
Environment

2

0.0000E+00

OO O0OO0CO0O

Pathways:
9
Pathway 1:
(Iodine Leakage) Primary Loop 1 (RCS) to Secondary Loop - Steam Generator
Volumes (3 Intact SGs) '
1
3
2
Pathway 2:
(Un-Flashed Break Flow-Iodines) Primary Loop 1 - (RCS) to Secondary Loop -
Steam Generator Volume (Failed SG) -
1
4
2
Pathway 3:
(Flashed Break Flow-Iodines) Primary Loop 1 - (RCS) to Environment
1
6
2

Calc. No. BYR04-048 & BRW-04-0042-M, Rev. 1, Attachment C, Pages C-27 of C-69



B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Pathway 4:
(Flashed Break Flow-Noble Gas) Primary Loop 2 - (RCS) to Environment
(Combined Intact and Ruptured SG Leak)
2
6
2
Pathway 5:
(Steam Release-Intact SGs) Secondary Loop - Steam Generator Volumes to
Environment
3
6
2
Pathway 6:
(Steam Release-Failed SG) Secondary Loop - Steam Generator Volume to
Environment '
4
6
2
Pathway 7:
(Filtered Intake) Environment to Control Room
6
5
2
Pathway 8:
(Unfiltered Inleakage) Environment to Control Room
6
5
2
Pathway 9:
(Control Room Exhaust) Control Room to Environment
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:

2

1 1.0000E+00

2 1.0000E+00
c:\program files\radtrad3-03\defaults\fgrllsl2.inp
c:\program files\radtrad3-03\defaults\byron-braidwood sgtr case 2-release
fractions.rft

0.0000E+00

0

0.0000E+00 1.0000E+400 0.0000E+00 1.0000E+00
Overlying Pool:

0

0.0000E+00

0

0

0

0
Compartments:

6
Compartment 1:
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B-B AST SGTR - Case 2 ~ Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

COO0OOO0OO0OO0OKrO

Compartment 2:

[oNeNoNeNoNoNeN i oll=]

Co

3

partment 3:

EleNoNoNoNoNeNoN  Ne

Compartment 4:

Compartment 5:

.9150E+04

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0000E-01 8.0000E+01 9.0000E+01 9.0000E+401
.2000E+02 0.0000E+00 0.0000E+00 0.0000E4+00

OCONUUOWWHFOOOORKOFOOOODOODODOO RO

Compartment 6:
0
1
0
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[>NelleNelNolNol

Pathways:
9
Pathway 1:

.0000E+00 8.7430E-02 1.0000E+02 0.0000E+00 1.0000E+02
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 2:

OFHOOOOO T OOODO0OO0OONONFHF OOOOO

1

0.0000E+00 5.1630E+01 1.0000E+02 0.0000E+00 1.0000E+02

1.2400E-01 4.2910E401 1.0000E+02 0.0000E+00 1.0000E+02
.2900E-01 5.1350E+01 1.0000E+02 0.0000E+00 1.0000E+02
.7200E-01 5.4170E+01 1.0000E+02 0.0000E+00 1.0000E+02
.7800E-01 5.0360E+401 1.0000E+02 0.0000E+00 1.0000E+02
.3300E-01 4.0260E+01 1.0000E+402 0.0000E+00 1.0000E+02
.7200E-01 2.2970E+01 1.0000E+02 0.0000E+00 1.0000E+02
.9700E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
.0000E+00 0.0000E+00 1.0000E+402 0.0000E+00 1.0000E+02

Pathway 3:

OCOHPOO0OODOOFOOOCOOOCOMMNWW O I N

=

0.0000E+00 3.9130E-02 1.0000E+02 0.0000E+00 1.0000E+02
1.2400E-01 9.2950E-01 1.0000E+02 0.0000E+00 1.0000E+02
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1.2900E-01 1.7110E+00 1.0000E+02 0.0000E+00 1.0000E+02
4.7200E-01 5.2090E-01 1.0000E+402 0.0000E+00 1.0000E+02
7.7800E-01 2.2110E-01 1.0000E+402 0.0000E+00 1.0000E+02
8.3300E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
9.9700E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 0.0000E+00  1.0000E+02 0.0000E+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+402 0.0000E+00 1.0000E+402
0
0
0
0
0
0
Pathway 4:
0
0
0
0
0
1
10
0.0000E+00 5.5621E+01 1.0000E+402 1.0000E+02 1.0000E+402
1.2400E-01 4.3896E+01 ~1.0000E+02 1.0000E+02 1.0000E+02
1.2900E-01 5.3113E+01 1.0000E+02 1.0000E+02 1.0000E+02
4.7200E~-01 5.4773E+01 1.0000E+02 1.0000E+02 1.0000E+02
7.7800E-01  5.0641E+01 1.0000E+02 1.0000E+02 1.0000E+02
8.3300E-01 4.0329E+01 1.0000E+02 1.0000E+02 1.0000E+02
9.7200E-01 2.3060E+01 1.0000E+02 1.0000E+02 1.0000E+02
9.9700E-01 8.7404E-02 1.0000E+02 1.0000E+02 1.0000E+02
2.0000E+00 8.7404E-02 1.0000E+02 1.0000E+02 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 1.0000E+02 1.0000E+02
0
0
0
0
0
0
Pathway 5:
0
0
0
0
0
1
5 . ]
0.0000E+00 3.2120E-01 1.0000E+02 0.0000E+00 1.0000E+02
7.7800E-01 7.4690E+400 1.0000E+02 0.0000E+00 1.0000E+402
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 5.2050E-01 1.0000E+02 0.0000E+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
0
0
0
0
0
0
Pathway 6:
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0
0
0
0

.0000E+00
.2900E-01
.7200E-01
.0000E+00

0
1
4
0
1
4
2
0
0
0
0
0
0
Pathway 7:
0 .
0
0
0
0
1
3
0

.0000E+00
.0000E-01
.2000E+02

Pathway 8:

.0000E+00
.0000E~-01
.2000E+02

OWHOOOOO+TOOOOOOJWL

Pathway 9:

HFOOOOOMt OOOOOO

1.0710E-01
7.3310E-01
0.0000E+00
1.1840E-02

6.4240E+403
8.5750E+403
0.0000E+00

1.0000E+03

- 1.0000E+03

0.0000E+00
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1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

0.0000E+00
9.9000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
9.5000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

0.0000E+00
9.5000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00



B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

3

0.0000E+00 7.4240E+03 1.0000E+402 1.0000E+402 1.0000E+02
5.0000E-01 9.5750E+403 1.0000E+02 1.0000E+02 1.0000E+402
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

OO O0OOCOoOOoO

Dose Locations:
3
Location 1:
Exclusion Area Boundary (EAB)

6
1
3
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+00 0.0000E+00
1
4
0.0000E+0Q0 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02  0.0000E+00
0

Location 2:
Low Population Zone (LPZ)

.0000E+00 9.3200E-05
.0000E-01 9.3200E-05
.0000E+00 4.5000E-05
.0000E+00 3.1200E-05
.4000E+01 1.4100E-05
.6000E+01 4.5400E-06
.2000E+02 0.0000E+00

.0000E+00 3.5000E-04
.0000E+00 1.8000E-04
.4000E+01 2.3000E-04
.2000E+02 0.0000E+00

OCNdMNOOBEREJIJONONUGOIFE O

Location 3:
Control Room
5

0
1
2
0.0000E+00 3.5000E-04
7.2000E+402 0.0000E+00
1
4
0
2

.0000E+00 1.0000E+00
.4000E+01 6.0000E-01
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9.6000E+01 4.0000E-01
7.2000E+02 0.0000E+0Q0
Effective Volume Location:

1

7

0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+01 1.6700E-04
7.2000E+02 0.0000E+00

Simulation Parameters:

1

0.0000E+00 0.0000E+00

Output Filename:

C:\Documents and Settings\Aleem Boatright\My Documents\My Work\Exelon\Byron
& Braidwood\SGTR\RADTRAD\Rev 1\B-B AST SGTR - Case 2 - Large CR Volume
1000cfm Inleak ~ 95 percent Intake Filt.o0

1
1
1
0
0
End of Scenario File
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FHEHHBEH S EHH RS R R B R B R R 4 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:17
tFE SR E S SRR SRS E SRS SRS SIS SIS SIS ISEESSESS LS T L

FHAFEFHAFEHAAHAF A AHA RS AR A RR R R  H H E
Plant Description
#Hf4 44444 EA AR A4S A ER A EASAAR RS A HA A HAEH S EE A ERAAAHABAA S ARSI HAEHAESS

Number of Nuclides = 60

Inventory Power = 1.0000E+00 Mwth
Plant Power Level = 3.6583E+03 MWth
Number of compartments = 6

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
y

Name: (Iodines) Primary Loop 1 - Reactor Coola

Compartment volume = 8.0410E+03 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 1

Exit Pathway Number 1: (Iodine Leakage) Primary Loop 1 (RCS) to
Secondar

Exit Pathway Number 2: (Un-Flashed Break Flow-Iodines) Primary Loop 1
-

Exit Pathway Number 3: (Flashed Break Flow-Iodines) Primary Loop 1 -
(RCS
Compartment number 2 (Source term fraction = 1.0000E+00

)

Name: (Noble Gas) Primary Loop 2 - Reactor Coo
Compartment volume = 8.0410E+403 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 2
Exit Pathway Number 4: (Flashed Break Flow-Noble Gas) Primary Loop 2 -

(R

Compartment number 3

Name: Secondary Loop - Steam Generator Volumes

Compartment volume = 3.3800E+03 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 3
Inlet Pathway Number 1: (Iodine Leakage) Primary Loop 1 (RCS) to

Secondar
Exit Pathway Number 5: (Steam Release-Intact SGs) Secondary Loop -

Steam

Compartment number 4
Name: Secondary lLoop - Steam Generator Volume
Compartment volume = 1.1260E+03 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 4
Inlet Pathway Number 2: (Un-Flashed Break Flow-Iodines) Primary Loop 1

-
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Exit Pathway Number 6: (Steam Release-Failed SG) Secondary Loop -
Steam G

Compartment number 5
Name: Control Room
Compartment volume = 2.0000E+05 (Cubic feet)
Compartment type is Control Room
Removal devices within compartment:
Filter(s)
Pathways into and out of compartment 5
Inlet Pathway Number 7: (Filtered Intake) Environment to Control Room
Inlet Pathway Number 8: (Unfiltered Inleakage) Environment to Control

Room :
Exit Pathway Number 9: (Control Room Exhaust) Control Room to

Environment

Compartment number 6
Name: Environment
Compartment type is Environment
Pathways into and out of compartment 6

Inlet Pathway Number 3: (Flashed Break Flow-Iodines) Primary Loop 1 -
(RCS

Inlet Pathway Number 4: (Flashed Break Flow-Noble Gas) Primary Loop 2 -
(R

Inlet Pathway Number 5: (Steam Release-Intact SGs) Secondary Loop -
Steam .
Inlet Pathway Number 6: (Steam Release-Failed SG) Secondary Loop -

Steam G

Inlet Pathway Number 9: (Control Room Exhaust) Control Room to
Environment
Exit Pathway Number 7: (Filtered Intake) Environment to Control Room
Exit Pathway Number 8: (Unfiltered Inleakage) Environment to Control
Room
Total number of pathways = 9
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FHEFBSERFHSFHSHFHHHHHHEHFEH S H R I H A R A R R
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:17
FHEF4HE 444 H 4444808444044 H B R F A AHH AR AR ES A H A A AR

FHEFFHFHHHFHFEHHAHHHH 4444 H 4444444444 AH A4 EFHSEH A4S S AR F B AR H AR R A S
Scenario Description
FH4$HH4F 4444 HH4 BB A SR HHAHASEHAFAFHAB AR AR F AR RA AR AR H SRS HERE S IE S

Radiocactive Decay is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000010 hr 8.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E+00 0.0000E+00 0.0000E+00 4.433E+400
IODINE 0.0000E+00 1.0000E+00 0.0000E+00 7.414E-01
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+0O 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 3658. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name v Inventory life DCF Thyroid Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
Kr~-85 1 4.426E-01 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 1.120E-01 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 7.157E-02 4.578E+03 4.120E-14 0.000E+00 0.000E+00
Kr-88 1 2.085E-01 1.022E+04 1.020E-13 0.000E+00 0.000E+00
I-131 2 1.829E+01 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 7.710E401 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 4.061E+01 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 4.070E+01 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 3.631E+01 2.380E+04 8.294E~-14 8.460E-09 3.320E-10
Xe-133 1 1.562E+01 4.532E+05 1.560E-15 0.000E+00 0.000E+00
Xe~-135 1 4.806E-01 3.272E+04 1.190E-14 0.000E+00 0.000E+00

Iodine fractions

Aerosol = 0.0000E+00
Elemental = 1.0000E+00
Organic = 0.0000E+00

COMPARTMENT DATA

Compartment number 1: (IJodines) Primary Loop 1 - Reactor Coola
Compartment number . 2: (Noble Gas) Primary Loop 2 - Reactor Coo
Compartment number 3: Secondary Loop - Steam Generator Volumes
Compartment number 4: Secondary Loop - Steam Generator Volume

Compartment number 5: Control Room
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B-B AST SGTR ~ Case 2 - Large CR Volume,

Compartment Filter Data

Time (hr)
0.0000E+00
5.0000E-01
7.2000E+02

Compartment number

PATHWAY DATA

Pathway number 1:

Flow Rate
(cfm)
3.9150E+04
3.9150E+04
3.9150E+04

1000cfm Inleak - 95 percent Intake Filt.o0

Filter Efficiencies (%)

Aerosol
0.0000E+00
8.0000E+01
0.0000E+00

6: Environment

(Iodine Leakage)

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
7.2000E+02

Pathway number 2:

Flow Rate
(cfm)
8.7430E-02
0.0000E+00

Filter Efficiencies

Aerosol
1.0000E+02
0.0000E+00

Primary Loop 1

Elemental
0.0000E+00
9.0000E+01
0.0000E+00

Elemental
0.0000E+00
0.0000E+00

(RCS) to

Organic
0.0000E+00
9.0000E+01
0.0000E+00

Secondar

(%)
Organic
1.0000E+02
0.0000E+00

(Un-Flashed Break Flow-Iodines) Primary Loop 1 - (

Pathway Filter: Removal Data

Time (hr)

.0000E+00
.2400E-01
.2900E-01
.7200E-01
.7800E-01
.3300E-01
.7200E-01
.9700E-01
.0000E+00
.0000E+00

O MNWOWWDOId MR O

Pathway number 3:

Flow Rate
(cfm)
.1630E+01
.2910E+01
.1350E401
.4170E+01
.0360E+01
.0260E+01
.2970E+401
.0000E+00
.0000E+00
.0000E+00

COON_MOGBLOG L WM

(Flashed Break

Pathway Filter: Removal Data

Time (hr)

0.0000E+00

1.2400E-01
1.2900E-01
4.7200E-01
7.7800E-01
8.3300E-01
9.7200E-01
9.9700E-01
2.0000E+0C
8.0000E+00

Pathway number 4:

Flow Rate
(cfm)
3.9130E-02
9.2950E-01
1.7110E+00
5.2090E-01
2.2110E-01
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Filter Efficiencies (%)

Aerosol
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ S P T g W Y

Flow-Iodines) Primary Loop 1 -

Elemental
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

eNeoloNoeNoNoNo ol

Organic

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

T W WY

(RCS

Filter Efficiencies (%)

Aerosol
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

Elemental
0.0000E+00
0.0000E+00

.0.0000E+00

0.0000E+00
0.0000E+0Q0
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ Sy S

(Flashed Break Flow-Noble Gas) Primary Loop 2 - (R

Pathway Filter: Removal Data
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Time (hr)

0.0000E+00
1.2400E-01
1.2900E-01
.7200E-01
.7800E-01
.3300E-01
.7200E~01
.9700E-01
.0000E+00
.0000E+00

0 N O W~

Pathway number 5:

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
7.7800E-01
9.7200E-01
2.0000E+00
8.0000E+00

Pathway number 6:

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
1.2900E-01
4.7200E-01
2.0000E+00

Pathway number 7:

Pathway Filter:

Time (hr)

0.0000E+00
5.0000E-01
7.2000E+402

Pathway number 8:

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
5.0000E-01
7.2000E+402

Pathway number 9:

Flow Rate
(cfm)
.5621E+01
.3896E+01
.3113E+01
.4773E+01
.0641E+01
.0329E+401
.3060E+01
.7404E-02
.7404E-02
.0000E+00

O 0N UL W

Filter Efficiencies

Aerosol
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ I =y S Sy Ty R R Y

Elemental
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

L = I = S S S Sy =

(%)

Organic

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ = N ray STy

(Steam Release-Intact SGs) Secondary Loop - Steam

Flow Rate
(cfm)
.2120E-01
.4690E+00
.0000E+00
.2050E~-01
.0000E+00

QUOIWw

Filter Efficiencies

Aerosol
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

e e

Elemental
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

OO OO0

(%)
Organic
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

i )

(Steam Release-Failed SG) Secondary Loop - Steam G

Flow Rate
(cfm)
1.0710E-01
7.3310E-01
0.0000E+00
1.1840E~-02

Filter Efficiencies

Aerosol
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ = )

Elemental
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

(%)
Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

(Filtered Intake) Environment to Control Room

Flow Rate
(cfm)
6.4240E+03
8.5750E+03
0.0000E+00

Removal Data

Filter Efficiencies (%)

Aerosol
0.0000E+00
9.9000E+401
0.0000E+00

Elemental
0.0000E+00
9.5000E+01
0.0000E+00

Organic
0.0000E+00
9.5000E+01
0.0000E+00

(Unfiltered Inleakage) Environment to Control Room

Flow Rate
{cfm)
1.0000E+403
1.0000E+03
0.0000E+00

Filter Efficiencies (%)

Aerosol
0.0000E+00
0.0000E+00
0.0000E+00

Elemental
0.0000E+00
0.0000E+00
0.0000E+00

Organic
0.0000E+00
0.0000E+00
0.0000E+00

(Control Room Exhaust) Control Room to Environment
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B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
5.0000E-01 9.5750E+03 1.0000E+02 1.0000E+02 1.0000E+02
7.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

LOCATION DATA

Location Exclusion Area Boundary (EAB) is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m"-3)

0.0000E+00 5.3600E-04

5.0000E~-01 5.3600E-04

2.0000E+00 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E~-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00

Location Low Population Zone (LPZ) is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 9.3200E-05
5.0000E-01 9.3200E-05
2.0000E+00 4.5000E-05
8.0000E+00 3.1200E-05
2.4000E+01 1.4100E-05
9.6000E401 4.5400E-06
7.2000E+02 0.0000E+00
Location Breathing Rate Data
Time (hr) Breathing Rate (m”3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04 -
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
Location Control Room is in compartment 5

Location X/Q Data

Time (hr) X/Q (s * m*-=3)
0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+01 1.6700E~-04
7.2000E402 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec”-1)
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00
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B~-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Location Occupancy Factor Data

Time (hr)
0.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02

Occupancy Factor
1.0000E+400
6.0000E-01
4.0000E-01
0.0000E+00

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS

Time
0.0000E+00

Time step
0.0000E+00
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B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

#HEAA R AF RS H RS HEFES A E R AR A A A A AR R E R R R R H
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 'at 1:27:17
$Hdd4HEFF SRS A A A AR A AR R AR A R R R AR R

#H## # # HHHEE #4444 4 #  #i444
# # 4 # # # ¥ # # ¥
# # # # # # # # # #
# # 4 # # ##### # # #
# # # # # # # # #
# # # # # # # # #
#H#4 #H44 # # ##44 #

#HEF A AR AEFFRAFEAAHHHEA SRR RS ARG E R E AR R
. Dose Output
S EES TSI RS A SRS AR RS EEE s SRS AR

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose {(rem) 8.3163E-07 0.0000E+00 .3163E-07
Accumulated dose (rem) 8.3163E-07 0.0000E+00 8.3163E-07

oo

Low Population Zone (LPZ) Doses:

Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.4460E-07 0.0000E+00 1.4460E-07
Accumulated dose (rem) 1.4460E-07 O0.0000E+00 1.4460E-07

- Control Room Doses:

Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose {(rem) 1.6140E-12 0.0000E+00 .6140E~-12
Accumulated dose (rem) 1.6140E-12 0.0000E+00 1.6140E-12

-

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 2.0104E-02 7.1429E-03 2.0332E~-02
Accumulated dose (rem) 2.0105E-02 7.1429E-03 2.0333E-02

Low Population Zone (LPZ) Doses:
Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 3.4957E-03 1.2420E~03 3.5354E~03
Accumulated dose (rem) 3.4959E-03 1.2420E-03 3.5355E-03

Control Room Doses:
Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 4,.3193E-04 2.4702E-03 5.1084E-04 ]
Accumulated dose (rem) 4.3193E-04 2.4702E-03 5.1084E-04
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B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.1290 Whole Body Thyroid TEDE
Delta dose (rem) 6.9490E-04 1.0733E-02 1.0375E-03
Accumulated dose (rem) 2.0800E-02 1.7876E-02 2.1371E-02

Low Population Zone (LPZ) Doses:

Time (h) = 0.1290 Whole Body Thyroid TEDE
Delta dose (rem) 1.2083E-04 1.8663E-03 1.8039E-04
Accumulated dose (rem) 3.6167E-03 3.1084E-03 3.7159E-03

Control Room Doses:

Time (h) = 0.1290 Whole Body Thyroid 'TEDE
Delta dose (rem) 3.4064E-05 4.3578E-04 4.7973E-05
Accumulated dose (rem) 4.6599E-04 2.9060E-03 5.5881E-04

Exclusion Area'Boundary (EAB) Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE

Delta dose (rem) 7.0080E-02 3.6111E+00 1.8510E-01
Accumulated dose (rem) 9.0880E-02 3.6289E+00 2.0647E-01

Low Population Zone (LPZ) Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE

Delta dose (rem) 1.2186E-02 6.2789E~01 3.2184E-02
Accumulated dose (rem) 1.5802E-02 6.3100E-01 3.5900E-02

Control Room Doses:

Time (h) = 0.4720 Whole Body Thyroid TEDE
Delta dose (rem) 5.1191E-03 3.0032E+00 1.0077E-01
Accumulated dose {(rem) 5.5851E-03 3.0061E400 1.0132E-01

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.5000 Whole Body Thyroid TEDE

Delta dose (rem) 4.2108E-03 1.1697E-01 7.9292E-03
Accumulated dose (rem) 9.5091E-02 3.7459E+400 2.1440E-01

Low Population Zone (LPZ) Doses:
Time (h) = 0.5000 Whole Body Thyroid TEDE

Delta dose (rem) 7.3218E-04 2.0339E-02 1.3787E-03
Accumulated dose (rem) 1.6535E-02 6.5134E-01 3.7279E-02

Céntrol Room Doses:

Time (h) = 0.5000. Whole Body Thyroid © TEDE
Delta dose (rem) 6.1035E-04 5.5485E-01 .8257E-02
Accumulated dose (rem) 6.1954E-03 3.5609E+00. 1.1958E-01

[

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.7780 Whole Body Thyroid TEDE
Delta dose (rem) 4.0361E-02 1.4719E+400 8.7087E-02
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B-B AST SGTR - Case 2 ~ Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

Accumulated dose (rem) 1.3545E-01 5.2178E+400 3.0148E-01
Low Population Zone (LPZ) Doses:

Time (h) = 0.7780 Whole Body Thyroid TEDE
Delta dose {(rem) 7.0179E-03 2.5594E-01 1.5143E-02
Accumulated dose (rem) 2.3552E-02 9.0728E-01 5.2422E-02

Control Room Doses:

Time (h) = 0.7780 Whole Body Thyroid TEDE
Delta dose (rem) 4.3803E-03 1.6773E+00 5.7703E-02
Accumulated dose (rem) 1.0576E-02 5.2382E+400 1.7729E-01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.8330 Whole Body Thyroid TEDE
Delta dose (rem) 6.1908E~-03 1.5370E-01 1.1062E-02
Accumulated dose (rem) 1.4164E-01 5.3715E+00 3.1254E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.8330 Whole Body Thyroid TEDE
Delta dose (rem) 1.0765E~-03 2.6725E-02 1.9235E-03
Accumulated dose (rem) 2.4629E-02 9.3400E-01 5.4345E-02

Control Room Doses:

Time (h) = 0.8330 Whole Body Thyroid TEDE
Delta dose (rem) 6.5654E-04 3.1945E-02 1.6700E-03
Accumulated dose (rem) 1.1232E-02 5.2701E+00 1.7896E-01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9720 Whole Body Thyroid TEDE
Delta dose (rem) 1.0574E-02 1.0356E-02 1.0902E-02
Accumulated dose (rem) 1.5222E-01 5.3819E+00 3.2345E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.9720 Whole Body Thyroid TEDE
Delta dose (rem) 1.8386E-03 1.8007E-03 .8957E-03
Accumulated dose (rem) 2.6467E-02 9.3581E-01 5.6241E-02

[

Control Room Doses:
Time (h) = 0.9720 Whole Body Thyroid TEDE

Delta dose (rem) 1.4632E-03 3.0323E-02 2.4247E-03
Accumulated dose (rem) 1.2695E-02 5.3005E+00 1.8138E-01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9970 Whole Body Thyroid TEDE
Delta dose (rem) 1.0435E-03 0.0000E+00 1.0435E-03
Accumulated dose (rem) 1.5326E-01 5.3819E+00 3.2449E-01

Low Population Zone (LPZ) Doses:
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Time (h) = 0.9970 Whole Body
Delta dose (rem) 1.8145E-04
Accumulated dose (rem) 2.6649E-02
Control Room Doses:

Time (h) = 0.9970 Whole Body
Delta dose (rem) 2.3250E-04
Accumulated dose (rem) 1.2928E-02
Exclusion Area Boundary (EAB) Doses:
Time (h) = 2.0000 Whole Body
Delta dose (rem) 1.5023E-04
Accumulated dose (rem) 1.5341E-01

Low Population Zone (LPZ) Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 2.6122E-05
Accumulated dose (rem) 2.6675E-02
Control Room Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 2.9235E-03
Accumulated dose (rem) 1.5851E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) =

8.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.5341E-01

Low Population Zone (LPZ) Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 4.5545E-04
Accumulated dose (rem) 2.7131E-02
Control Room Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 2.3306E-04
Accumulated dose (rem) 1.6085E-02

Exclusion Area Boundary (EAB) Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.5341E-01

Low Population Zone (LPZ) Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 1.9236E-10
Accumulated dose (rem) 2.7131E-02
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Thyroid
0.0000E+00
9.3581E-01

Thyroid
1.4634E-03
5.301%E+00

Thyroid
0.0000E+00
5.3819E+400

Thyroid
0.0000E+00
9.3581E-01

Thyroid
4.1556E-03
5.3061E+00

Thyroid
0.0000E+00
5.3819E+00

Thyroid
1.9902E-01
1.1348E+00

Thyroid
9.6398E-02
5.4025E+00

Thyroid
0.0000E+00
5.3819E+00

Thyroid
6.4228E-08
1.1348E+00

TEDE
1.8145E-04
5.6423E-02

TEDE
2.7887E-04
1.8166E-01

TEDE
1.5023E-04
3.2464E-01

TEDE
2.6122E-05
5.6449E-02

TEDE
3.0552E-03
1.8471E-01

TEDE
0.0000E+00
3.2464E-01

TEDE
6.6692E-03
6.3118E-02

TEDE
3.2426E-03
1.8796E-01

TEDE
0.0000E+00
3.2464E-01

TEDE
2.1906E-09
6.3118E-02



B-B AST SGTR - Case 2 - Large CR Volume,

Control Room Doses:

1000cfm Inleak - 95 percent Intake Filt.oO0

Time (h) = 8.0000 Whole Body Thyroid TEDE
: Delta dose {(rem) 1.1456E-10 2.4436E-07 7.7055E-09
; Accumulated dose (rem) 1.6085E-02 5.4025E+00 1.8796E-01
| Exclusion Area Boundary (EAB) Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 O0.00CO00E+00 0.0000E+00
Accumulated dose (rem) 1.5341E-01 5.3819E+400 3.2464E-01

Low Population Zone (LPZ) Doses:
Time (h) = 24.0000° Whole Body Thyroid TEDE

Delta dose (rem) 1.8959E-04 9.4926E-02 3.1270E-03
Accumulated dose (rem) 2.7320E-02 1.2298E+00 6.6245E-02

Control Room Doses:
Time (h) = 24.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.3167E-05 6.0598E-02 1.8985E-03
Accumulated dose (rem) 1.6108E-02 5.4631E+00 1.8986E-01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
: Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
§ Accumulated dose (rem) 1.5341E-01 5.3819E+00 3.2464E-01

Low Population Zone (LPZ) Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.3341E-04 1.7846E-01 5.5961E-03
Accumulated dose (rem) 2.7454E-02 1.4082E+00 7.1841E-02

Control Room Doses:
Time (h) = 96.0000  Whole Body Thyroid TEDE

Delta dose (rem) 2.2073E-05 7.3362E-02 2.2680E-03
Accumulated dose (rem) 1.6130E-02 5.5364E+00 1.9212E-01

Exclusion Area Boundary (EAB) Doses:
Time (h) = 720.0000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.5341E-01 5.3819E+00 3.2464E-01

Low Population Zone (LPZ) Doses:
Time (h) = 720.0000 Whole Body Thyroid TEDE

Delta dose {(rem) 6.4959E-05 1.3897E-01 4.2967E-03
Accumulated dose (rem) 2.7518E-02 1.5472E+00 7.6138E-02

Control Room Doses:

Time (h) = 720.0000
Delta dose (rem)

Whole Body Thyroid TEDE
2.1442E-05 9.9368E-02 3.0473E-03
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Accumulated dose {(rem) 1.6151E—02 5.6358E+00 1.9517E-01

315
FHAFHHEA4FH SR AR A HEF RS E RS HS AR R A HA RS E R AR AR AR AR RS
I-131 Summary
s EEE SR E AR LRSS ARSI SR A LSS L AR RS SERIEEEES ST ESEL

(Iodines) Primary Loo (Noble Gas) Primary L Secondary Loop - Stea

Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 0.0000E+00 0.0000E+00 0.0000E+00
0.124 1.0118E+03 1.0100E+03 4.1240E-02
0.129 1.0518E+03 1.0501E+03 4.4604E-02
0.472 3.5914E+03 3.5900E+03 5.6991E-01
0.500 3.7822E+03 3.7808E+03 6.3710E-01
0.778 5.5590E+03 5.5579E+03 1.4846E+00
0.833 5.8961E+03 5.8950E+03 1.6783E+00
0.972 6.7824E+403 6.7815E+03 2.2167E+00
0.997 6.9598E+03 6.9589E+403 2.3286E+00
1.397 1.0262E+04 1.0261E+04 4.5710E+00
1.697 1.2728E+04 1.2727E+04 6.8148E+400
1.997 1.5186E+04 1.5185E+04 9.5378E+00
2.000 1.5211E+04 1.5210E+04 9.5675E+4+00
2.400 1.8475E+04 1.8474E+04 1.3903E+01
2.700 2.0913E+04 2.0912E+404 1.7697E+01
3.000 2.3343E+04 2.3342E+404 2.1952E+01
3.300 2.5765E+04 2.5764E+04 2.6664E+01
3.600 2.8178E+04 2.8177E+04 3.1830E+01
3.900 3.0583E+04 3.0582E+04 3.7447E401
4,200 3.2979E+04 3.2978E+04 4.3512E+01
4.500 3.5367E+04 3.5366E+04 5.0020E+01
4.800 3.77477E+404 3.7746E+04 5.6969E+01
5.100 4.0119%E+04 4.0118E+04 6.4356E+01
5.400 4.2482E+04 4.2481E+04 7.2176E+01
5.700 4.4838E+04 4.4837E+04 8.0428E+01
6.000 4.7185E+04 4.7184E+04 8.9107E+01
6.300 4.9523E+04 4.9523E+04 9.8210E+01
6.600 5.1854E+04 5.1853E+4+04 1.0773E+02
6.900 5.4177E+04 5.4176E+04 1.1768E+02
7.200 5.6491E+04 5.6491E+04 1.2803E+02
7.500 5.8798E+04 5.8797E+04 1.3880E+02
7.800 6.1096E+04 6.1095E+04 1.4998E+02
8.000 6.2624E+04 6.2623E+04 1.5766E+4+02
8.000 6.2624E+04 6.2623E+04 1.5766E+02
8.400 6.2518E+04 6.2533E+04 1.7375E+402
8.700 6.2438E+04 6.2466E+04 1.8578E+02
9.000 6.2359E+04 6.2399E+04 1.9779E+02
9.300 6.2279E+04 6.2332E+04 2.0976E+02
9.600 6.2200E+04 6.2264E+04 2.2171E+02
9.900 6.2121E+04 6.2197E404 2.3363E+02

10.200 6.2042E+04 6.2130E+04 2.4552E+02
24.000 5.8512E+04 5.9125E+04 7.6281E402
96.000 - 4,.3105E+04 4.5651E+04 2.6620E+03
720.000 3.0496E+03 4.8525E+03 1.8152E+403
Secondary Loop - Stea Control Room Environment

Time (hr) I-131 {(Curies) I-131 (Curies) I-131 (Curies)

0.000 0.0000E+00 0.0000E+00 0.0000E+00
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B-B AST SGTR - Case 2 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

0.124 2.4354E401 1.3809E-04 2.4240E-02
0.129 2.6004E+01 3.6167E-04 6.0742E-02
0.472 3.3279E+402 5.7802E-02 1.2392E+401
0.500 3.7448E+02 5.6715E-02 1.2793E+401
0.778 9.0064E+02 2.1463E-03 1.7860E+01
0.833 1.0188E+03 1.2313E-03 1.8391E+01
0.972 1.2831E403 1.9920E-04 1.8427E+01
0.997 1.3124E+403 1.4233E-04 1.8427E+01
1.397 1.3105E+403 6.5672E-07 1.8427E+01
1.697 -1.3091E+03 1.1626E-08 1.8427E+01
1.997 1.3077E+403 2.0583E-10 1.8427E+01
2.000 1.3077E+403 1.9769E-10 1.8427E+01
2.400 1.3055E+403 3.2912E-05 1.8799E+01
2.700 1.303%E+03 3.4209E-05 1.9090E+01
3.000 1.3022E+403 3.5514E-05 1.9391E+01
3.300 1.3006E+03 3.6965E-05 1.9705E+01
3.600 1.2989E+03 3.8564E-05 2.0032E+01
3.900 1.2973E+403 4.0308E-05 2.0373E+401
4.200 1.2956E+03 4.2197E-05 2.0731E+01
4.500 1.2940E+403 4.4230E-05 2.1105E+01
4.800 1.2923E+03 4.6406E-05 2.1498E+01
5.100 1.2907E+03 4.8724E-05 2.1911E+401
5.400 1.2891E+03 5.1182E-05 2.2344E+01
5.700 1.2874E+403 5.3780E-05 2.2799E+401
6.000 1.2858E+03 5.6517E-05 2.3277E+401
6.300 1.2842E+03 5.9391E-05 2.3780E+01
6.600 1.2826E+03 6.2401E-05 2.4308E+401
6.900 1.2809E+03 6.5548E-05 2.4863E+01
7.200 1.2793E403 6.8828E-05 2.5446E+01
7.500 1.2777E+403 7.2242E-05 2.6057E+401
7.800 1.2761E+403 7.5788E-05 2.6699E+01
8.000 1.2750E+403 7.8225E-05 2.7144E+401
8.000 1.2750E+03 7.8217E-05 2.77144E+401
8.400 1.2728E+03 1.2871E-05 2.7465E+401
8.700 1.2712E+03 1.2557E-05 2.7706E+01
9.000 1.2696E+03 1.2536E-05 2.7946E+01
9.300 1.2680E+03 1.2520E-05 2.8187E401
9.600 1.2664E+403 1.2505E-05 2.8426E+401
9.900 1.2648E+03 1.2489E-05 2.8666E+01
10.200 1.2632E+03 1.2473E~05 2.8905E+01
24.000 1.1917E+403 1.1767E-05 3.9538E+01
96.000 8.7925E+02 5.4260E-06 8.5880E+01
720.000 6.3046E+01 3.3320E-07 2.0694E+02

HEGHHA4FFEHAH4HFHEREHHEF A FHHRBHFEHA A S A A S EF R A S S A S S A ARES
Cumulative Dose Summary
FHA4 44 FER A FFHERFEF B4 H LA FHLHEHHEF S F R AR AR AR R4 A H B A S HH SRS

Exclusion Area Bounda Low Pbpulation Zone ( Control Room

Time Thyroid TEDE Thyroid TEDE Thyroid TEDE
(hr) (rem) (rem) (rem) (rem) (rem) (rem)
0.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+0Q0
0.124 7.1429E-03 2.0333E-02 1.2420E~03 3.535%5E-03 2.4702E-03 5.1084E-04
0.129 1.7876E-02 2.1371E-02 3.1084E~03 3.7159E-03 2.9060E~03 5.5881E-04
0.472 3.6289E+00 2.0647E-01 6.3100E-01 3.5900E-02 3.0061E+00 1.0132E-01
0.500 3.7459E+400 2.1440E-01 6.5134E-01 3.7279E-02 3.5609E+00 1.1958E-01
0.778 5.2178E+00 3.0148E-01 9.0728E~01 5.2422E-02 5.2382E+00 1.7729E-01
0.833 5.3715E+400 3.1254E-01 9.3400E-01 5.4345E~02 5.2701E+00 1.7896E-01
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0.972 5.3819E+00 3.2345E-01 9.3581E-01 5.6241E-02 5.3005E+00 1.8138E-01
0.997 5.3819E+00 3.2449E-01 9.3581E-01 5.6423E-02 5.3019E+00 1.8166E-01
1.397 5.3819E+00 3.2455E-01 9.3581E-01 5.6433E-02 5.3061E+00 1.8393E-01
1.697 5.3819E+00 3.2460E-01 9.3581E-01 5.6441E-02 5.3061E+00 1.8448E-01
1.997 5.3819E+00 3.2464E-01 9.3581E-01 5.6449E-02 5.3061E+00 1.8471E-01
2.000 5.3819E+00 3.2464E-01 9.3581E-01 5.6449E-02 5.3061E+00 1.8471E-01
2.400 5.3819E+00 3.2464E-01 9.4469E-01 5.6765E-02 5.3095E+00 1.8494E-01
2.700 5.3819E+00 3.2464E-01 9.5158E-01 5.7008E-02 5.312%E+00 1.8507E~01
3.000 5.3819E+00 3.2464E-01 9.5870E-01 5.7257E-02 5.3164E+00 1.8520E-01
3.300 5.3819E+400 3.2464E-01 9.6608E-01 5.7512E-02 5.3200E+00 1.8532E-01
3.600 5.3819E+400 3.2464E-01 9.7374E-01 5.7776E-02 5.3238E+00 1.8545E-01
3.900 5.3819E+00 3.2464E-01 9.8170E-01 5.8049E-02 5.3276E+00 1.8557E-01
4.200 5.3819E+00 3.2464E-01 9.9001E-01 5.8332E-02 5.3317E+00 1.8570E-01
4.500 5.3819E+00 3.2464E-01 9.9867E-01 5.8625E-02 5.3359E+00 1.8584E-01
4.800 5.3819E+00 3.2464E-01 1.0077E+00 5.8931E-02 5.3404E+00 1.8598E-01
5.100 5.3819E+00 3.2464E-01 1.0172E+00 5.9248E-02 5.3450E+00 1.8613E-01
5.400 5.3819E+00 3.2464E-01 1.0271E+00 5.9579E-02 5.3498E+00Q0 1.8629E-01
5.700 5.3819E+00 3.2464E-01 1.0375E+00 5.9924E-02 5.3549E+00 1.8645E~01
6.000 5.3819E+00 3.2464E-01 1.0483E+00 6.0284E-02 5.3602E+00 1.8662E-01
6.300 5.3819E+00 3.2464E-01 1.0597E+400 6.0660E-02 5.3658E+00 1.8679E-01
6.600 5.3819E+00 3.2464E-01 1.0716E+00 6.1052E-02 5.3716E+00 1.8698E-01
6.900 5.3819E+00 3.2464E-01 1.0840E+00 6.1461E-02 5.3777E+00 1.8717E-01
7.200 5.3819E+00 3.2464E-01 1.0971E+00 6.1887E-02 5.3840E+00 1.8737E-01
7.500 5.3819E+00 3.2464E-01 1.1107E+00 6.2333E-02 5.3907E+00 1.8758E-01
7.800 5.3819E+00 3.2464E-01 1.1250E+00 6.2797E-02 5.3977E+00 1.8780E-01
8.000 5.3819E+00 3.2464E-01 1.1348E+00 6.3118E-02 5.4025E+00 1.8796E-01
8.000 5.3819E+00 3.2464E-01 1.1348E+00 6.3118E-02 5.4025E+00 1.8796E-01
8.400 5.3819E+00 3.2464E-01 1.1374E+00 6.3205E-02 5.4058E+00 1.8806E-01
8.700 5.3819E+00 3.2464E-01 1.1393E+00 6.3270E-02 5.4070E+00 1.8810E-01
9.000 5.3819E+00 3.2464E-01 1.1412E+00 6.3335E~02 5.4082E+00 1.8814E-01
9.300 5.3819E+00 3.2464E-01 1.1431E+00 6.3399E-02 5.4094E+00 1.8818E-01
9.600 5.3819E+00 3.2464E-01 1.1450E+00 6.3463E-02 5.4105E+00 1.8821E-01
9.900 5.3819E+00 3.2464E-01 1.1469E+00 6.3526E~02 5.4117E+00 1.8825E-01
10.200 5.3819E+00 3.2464E-01 1.1488E+00 6.3589E-02 5.4129E+00 1.8829E-01
24.000 5.3819E+400 3.2464E-01 1.2298E+00 6.6245E-02 5.4631E+00 1.8986E-01
96.000 5.3819E+00 3.2464E-01 1.4082E+00 7.1841E-02 5.5364E+00 1.9212E-01
720.000 5.3819E+00 3.2464E-01 1.5472E+00 7.6138E-02 5.6358E+00 1.9517E-01

FHE4 4 H AR E R R A AR E R EH R H R A E R R H R R S R A R A 4

Worst Two-Hour Doses

FHEFEH AR R H AR H R AR R B R R R AR R H R R A R R R R R

Exclusion Area Boundary (EAB)
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)
0.0 1.5341E-01 5.3819E+00 3.2464E-01
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FHE4F 444 4H A4 SH SR HAHEFR R RS A AA S IR HHH B FHHAREF S E R A A H S 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:37
FHH44 4444 4H 4444444444440 4444444444 B4H A4 FAHREHHHHEE ARSI RRH S

FHEFHEHHHHEH A H AR R R R R R R R R R R
File information
HASHHHHEHFHHFHFFFFHFHFHHFIFHEFHEHHHFHFHAFEHFAHA S A F A EH A A G4 A 44 B4 4 H 48484

Plant file = C:\Documents and Settings\Aleem Boatright\My
Documents\My Work\Exelon\Byron & Braidwood\SGTR\RADTRAD\Rev 1\B-B AST SGTR -
Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake Filt.psf

Inventory file = c:\program files\radtrad3-03\defaults\byron-braidwood
ast sgtr case 3 secondary loop equilibrium iodine activity source terms.nif
Release file = c:\program files\radtrad3-03\defaults\byron-braidwood

sgtr case 3 iodine only-release fractions.rft
Dose Conversion file = c:\program files\radtrad3-03\defaults\fgrll&l2.inp

23331 #H#4 #H###4 # # #  #H4He # #  HH#4d
# # # # ¥ ## L # # # #
# ¥ 4 # ¥ # ¢ ¥ # # 4 # #
#Hd44 #H#4 ###4 & & 444 # # #
# # # # # ¥ 4 # # # #
# # # # # # # # # #
# #H#4 # L 4 ###4 #

Radtrad 3.03 4/15/2001
Byron/Braidwood SGTR - Case 3 - Dose from Pre-Accident Secondary Cooclant
Equilibrium Iodine Activity - Control Room @ 200,000 cu. ft. CR Volume with
8575cfm Intake - 1000cfm Unfilt Inleakage ~ 95% CR Intake Fiters - 80%
Aerosol, 90% Elemental & Organic Rec
Nuclide Inventory File:
c:\program files\radtrad3-03\defaults\byron-braidwood ast sgtr case 3
secondary loop equilibrium iodine activity source terms.nif
Plant Power Level:
3.6583E+403
Compartments:
4
Compartment 1:
Secondary Loop - Steam Generator Volumes (3 Intact SGs)
3
3.3800E+03

(o= e Ne N

Compartment 2:
Secondary Loop - Steam Generator Volume (Failed SG)
3
1.1260E+03
0
0
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0
0
0
Compartment 3:
§ Control Room
| 1
! 2.0000E+05

OO OO

Compartment 4:
Environment

2

0.0000E+00

[eNelNeNoNe

Pathways:
5
Pathway 1:
(Steam Release-Intact SGs) Secondary Loop - Steam Generator Volumes to
Environment
1
4
2
Pathway 2:
(Steam Release-Failed SG) Secondary Loop - Steam Generator Volume to
Environment
2
4
2 ¢
Pathway 3:
(Filtered Intake) Environment to Control Room
4
3
2
Pathway 4:
(Unfiltered Inleakage) Environment to Control Room
4
3
2
Pathway 5: :
(Control Room Exhaust) Control Room to Environment
3
4
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:
Source Term:

2
1 1.0000E+00

Calc. No. BYR04-048 & BRW-04-0042-M, Rev. 1, Attachment C, Pages C-52 of C-69



B~-B AST SGTR - Case 3 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

2 3.3318E-01
c:\program files\radtrad3-03\defaults\fgrll&l2.inp
c:\program files\radtrad3-03\defaults\byron-braidwood sgtr case 3 iodine
only-release fractions.rft
0.0000E+00
0
0.0000E+00 1.0000E+400 0.0000E+00 1.0000E+00
Overlying Pool:
0
0.0000E+00
0
0
0
0
Compartments:
4
Compartment 1:

S 000000000

Compartment 2:

Compartment 3:

.9150E+04

WWHRrOOODORrHROS3 OO0 ORO

0.0000E+00 0.0000E+00 0.0000E+00 0..0000E+00
5.0000E-01 8.0000E+01 9.0000E+01 9.0000E+01
7.2000E+402 0.0000E+00 0.0000E+00 0.0000E+00
0
0

Compartment 4:

OO OO O
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0
0
0
Pathways:
5
Pathway 1:
0
0
0
0
0
1
5
0.0000E+00 3.2120E-01 1.0000E+02 0.0000E+00 1.0000E+02
7.7800E-01 7.4690E+00 1.0000E+02 0.0000E+00 1.0000E+02
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+402
2.0000E+00 5.2050E-01 1.0000E+02 0.0000E+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
0 .
0
0
Y
0
0
Pathway 2:
0
0
0
¢}
0
1
4
0.0000E+00 1.0710E-01 1.0000E+402 0.0000E+00 1.0000E+02
1.2900E-01 7.3310E-01 1.0000E+4+02 0.0000E+00 1.0000E+02
4.7200E-01 0.0000E+400 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 1.1840E-02 1.0000E+02 0.0000E+00 1.0000E+02
0
0
0
0
0
o
Pathway 3:
0
0
0
0
0
1
3
0.0000E+00 6.4240E+03 0.0000E+400 0.0000E+00 0.0000E+00

.0000E-01 8.5750E+03 9.9000E+01 9.5000E+01 9.5000E+401
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

w

7
0
0
0
0
0
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0
Pathway 4:

0

0

0

0

0

1

3

0.0000E+00 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00

.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

.0000E+00 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
.0000E-01 9.5750E+03 1.0000E+02 1.0000E+02 1.0000E+02
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Dose Locations:
3

Location 1:

Exclusion Area Boundary (EAB)
4
1
3
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+00 0.0000E+00
1
4
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
0

Location 2:

Low Population Zone (LPZ)
4
1
7
0.0000E+00 9.3200E-05
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5.0000E-01 9.3200E-05
2.0000E+00 4.5000E-05
8.0000E+00 3.1200E-05
2.4000E+01 1.4100E-05
9.6000E+01 4,5400E-06
7.2000E+02 0.0000E+00
1
4
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
0

Location 3:

Control Room
3
0
1
2
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00
1
4
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4,0000E-01
7.2000E+02 0.0000E+00

Effective Volume Location:
1
7
0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+401 1.6700E-04
7.2000E+02 0.0000E+00

Simulation Parameters:

1
0.0000E+00

0.

Output Filename:
C:\Documents and Settings\Aleem Boatright\My Documents\My Work\Exelon\Byron
& Braidwood\SGTR\RADTRAD\Rev 1\B-B AST SGTR - Case 3 - Large CR Volume
1000cfm Inleak - 95 percent Intake Filt.oO

1

oo M

0000E+00

End of Scenario File
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FHEFHHHEHESSEHAE SR A AR A E RS SRR R R R R B R
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:37
FHEAHFHAAAHFHH 4444444 AR 4 44 HH4H A H AR AR R HH 44

FHAH44H4FEHF 444443 HHEHHAESHAFHRA AR AR SR REFAEEHAERASAAEAHAHAISAEERAEES
Plant Description
FHAFFFEFFHFFHHFH AR HHHHH IS A H IS B H AR H AR R R R R

Number of Nuclides = 60

Inventory Power = 1.0000E+400 MWth
Plant Power Level = 3.6583E+03 MwWth
Number of compartments = 4

Compartment information

Compartment number 1 (Source term fraction = 1.0000E+00
y o

Name: Secondary Loop - Steam Generator Volumes

Compartment volume = 3.3800E+03 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 1

Exit Pathway Number 1: (Steam Release-Intact SGs) Secondary Loop -
Steam
Compartment number 2 (Source term fraction = 3.3318E-01

)

Name: Secondary Loop - Steam Generator Volume
Compartment volume = 1.1260E+403 (Cubic feet)
Compartment type is Normal '
Pathways into and out of compartment 2
Exit Pathway Number 2: (Steam Release-Failed SG) Secondary Loop -

Steam G

Compartment number 3
Name: Control Room
Compartment volume = 2.0000E+05 (Cubic feet)
Compartment type is Control Room
Removal devices within compartment:
Filter(s)
Pathways into and out of compartment 3
Inlet Pathway Number 3: (Filtered Intake) Environment to Control Room
Inlet Pathway Number 4: (Unfiltered Inleakage) Environment to Control

Room
Exit Pathway Number 5: (Control Room Exhaust) Control Room to

Environment

Compartment number 4
Name: Environment
Compartment type is Environment
Pathways into and out of compartment 4
Inlet Pathway Number 1: (Steam Release-Intact SGs) Secondary Loop -
Steam
Inlet Pathway Number 2: (Steam Release-Failed SG) Secondary loop -

Steam G
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Inlet Pathway Number 5: (Control Room Exhaust) Control Room to
Environment

Exit Pathway Number 3: (Filtered Intake) Environment to Control Room
Exit Pathway Number 4: (Unfiltered Inleakage) Environment to Control
Room
Total number of pathways = 5
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FEAFRBBBHUHHHH S EH AR FEHFHHF AR HHHHHHH AR S H B H RS SRR SR AR R
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:37
FHEFHEFEHHHEHH A AR R R HE S HHH SRR A R

FHEFHEHEH4 445 HH 4444 4A 444444443444 4EHHH A AR HHHAHS
Scenario Description
FHEFHHHEEAEHHHHEHHAHA A A A SEE SRR AR R AR R

Radioactive Decay is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000010 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
IODINE 1.0000E+00 0.0000E+00 0.0000E+00 7.198E-05
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+400
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 3658. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life Thyroid Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
I-131 " 2 1.941E-03 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 2.561E-03 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 3.532E-03 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.357E-04 3.156E+403 1.300E-13 2.880E-10 3.550E-11
I-135 2 2.203E-03 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Iodine fractions
Aerosol = . 0.0000E+00
Elemental = 1.0000E+400
Organic = 0.0000E+00
COMPARTMENT DATA
Compartment number 1: Secondary Loop - Steam Generator Volumes
Compartment number 2: Secondary Loop - Steam Generator Volume
Compartment number 3: Control Room
Compartment Filter Data
Time (hr) - Flow Rate Filter Efficiencies (%)

) (cfm) Aerosol Elemental Organic
0.0000E+00 3.9150E+04 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 3.9150E+04 8.0000E+01 9.0000E+401 9.0000E+01
7.2000E+02 3.9150E+04 0.0000E+00 0.0000E+00 0.0000E+00

Compartment number 4: Environment
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PATHWAY DATA
Pathway number 1:

Pathway Filter: Removal Data

1000cfm Inleak - 95 percent Intake Filt.o0

(Steam Release-Intact SGs) Secondary Loop - Steam

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+400 3.2120E-01 1.0000E+402 0.0000E+00 1.0000E+02
7.7800E-01 7.4690E+00 1.0000E+02 0.0000E+00 1.0000E+402
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+402
2.0000E+00 5.2050E-01 1.0000E+02 0.0000CE+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+402

Pathway number 2:

Pathway Filter: Removal Data

(Steam Release-Failed SG)

Secondary Loop - Steam G

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) ‘Aerosol Elemental Organic
0.0000E+00 1.0710E-01 1.0000E+02 0.0000E+00 1.0000E+02
1.2900E-01 7.3310E-01 1.0000E+02 0.0000E+00 1.0000E+02
4.7200E~-01 0.0000E+00 1.0000E402 0.0000E+00 1.0000E+02
2.0000E+00 1.1840E-02 1.0000E+02 0.0000E+00 1.0000E+02

Pathway number 3:

(Filtered Intake) Environment

to Control Room

Pathway Filter: Removal Data

Filter Efficiencies (%)

Time (hr) Flow Rate

(cfm) Aerosol
0.0000E+00 6.4240E4+03 0.0000E+00
5.0000E-01 8.5750E+03 9.9000E+401
7.2000E+02 0.0000E+00 0.0000E+00

Elemental
0.0000E+00
9.5000E+01
0.0000E+00

Organic
0.0000E+00
9.5000E+01
0.0000E+00

Pathway number 4: (Unfiltered Inleakage) Environment to Control Room

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Rerosol Elemental Organic
0.0000E+00 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 1.0000E+03 0.0000E+00 0.0000E+00 0.0000E+00
7.2000E+402 0.0000E+00  0.0000E+00 0.0000E+00 0.0000E+00

Pathway number 5: (Control Room Exhaust) Control Room to Environment

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Aerosol Elemental Organic
0.0000E+00 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
5.0000E-01 9.5750E+03 1.0000E+02 1.0000E+02 1.0000E+02
7.2000E+02 0.0000E+00 0.0000E+00

0.0000E+00 = 0.0000E+00

LOCATION DATA

Location Exclusion Area Boundary (EAB) is in compartment 4
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Location X/Q Data

Time (hr) X/Q (s * m~-3)
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+00 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00

Location Low Population Zone (LPZ) is in compartment 4

Location X/Q Data

Time (hr) X/Q (s * m"-3)
0.0000E+00 9.3200E~05
5.0000E-01 9.3200E-05
2.0000E+00 4.5000E-05
8.0000E+00 3.1200E-05
2.4000E+01 1.4100E-05
9.6000E+01 4.5400E-06
7.2000E+02 0.0000E+00
Location Breathing Rate Data
Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
Location Control Room is in compartment 3

Location X/Q Data

Time (hr) X/Q (s * m"=3)
0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+01 1.6700E~-04
7.2000E+02 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 ‘ 6.0000E-01
9.6000E+401 4.0000E-01
7.2000E+02 0.0000E+00

USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS
Time Time step
0.0000E+00 0.0000E400
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FHAFHAAAAHAAAFHSSHHHHAH AR E S S S FHEHSESSSSSHHHSHHHHAHAAHI AR R A HE
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:27:37
FHAAAA 44444444 HFFAH AR FHHEHHHHHEHSEEHEEEHERAAR AR HA

#H## # # HiHEE HE#HE # # #4448
# # 4 # # # # 4 # ¥
# # 4 # # # ¥ ¢ # #
# # 4 # # #HE## # # #
# # # # # # # # #
# # # # # # # # #
##44 #4#4 # # ###4 #

FHE4H 444 EHH 444G A44SR S EAE AR F AR ESHAHEHH AR SR A SRR
Dose Output
FHAH4HHFEFHHHEHAHFHAAFHHAEHAF S SRS F A E R AR A A A AR A HAS A A A ERSA A A AR SRS

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.9069E-10 7.3535E-08 2.4935E-09
Accumulated dose (rem) 1.9069E-10 7.3535E-08 2.4935E-09

Low Population Zone (LPZ) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) 3.3157E-11 1.2786E~-08 4.3358E-10
Accumulated dose (rem) 3.3157E-11 1.2786E-08 4.3358E-10

Control Room Doses:

Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose (rem) 3.7007E-16 2.7042E-12 8.5054E-14
Accumulated dose (rem) 3.7007E-16 2.7042E-12 8.5054E-14
Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.1290 Whole Body Thyroid TEDE

Delta dose (rem) 4.8901E-06 1.8957E-03 6.4254E-05
Accumulated dose (rem) 4.8903E-06 1.8958E-03 6.4256E-05

Low Population Zone (LP2) Doses:
Time (h) = 0.1290 Whole Body Thyroid TEDE

Delta dose (rem) 8.5029E~-07 3.2963E-04 1.1172E-05
Accumulated dose (rem) 8.5033E-07 3.2965E-04 1.1173E-05

Control Room Doses:
Time (h) = 0.1290 Whole Body Thyroid TEDE

Delta dose (rem) 1.0856E-07 8.0057E-04 2.5177E-05
Accumulated dose (rem) 1.0856E-07 8.0057E-04 2.5177E-05
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Exclusion Area Boundary (EAB) Doses:

f Time (h) = 0.4720 Whole Body Thyroid TEDE

: Delta dose (rem) 3.0098E-05 1.2302E-02 4.1508E-04

: Accumulated dose (rem) 3.4988E-05 1.4198E-02 4.7934E-04

f Low Population Zone (LPZ) Doses:

Time (h) = 0.4720  Whole Body Thyroid TEDE

| Delta dose (rem) 5.2334E-06 2.1391E-03 7.2175E-05

f Accumulated dose (rem) 6.0837E-06 2.4688E-03 8.3348E-05

} Control Room Doses:

|

Time (h) = 0.4720 Whole Body  Thyroid "TEDE

f Delta dose (rem) 1.9242E-06 1.5026E-02 4.7208E-04

| Accumulated dose (rem) 2.0328E-06 1.5826E-02 4.9726E-04
Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 7.1278E-07 3.0586E-04 1.0279E-05
Accumulated dose (rem) 3.5701E-05 1.4504E-02 4.8962E-04
Low Population Zone (LPZ) Doses:
Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 1.2394E-07 5.3184E-05 1.7873E-06
Accumulated dose (rem) 6.2076E-06 2.5220E-03 8.5135E~(05
Control Room Doses:
Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 2.3298E-07 1.8943E-03 5.9478E-05
Accumulated dose (rem) 2.2658E-06 1.7720E-02 5.5673E-04
Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.7780 Whole Body Thyroid TEDE
Delta dose (rem) 6.8827E~06 3.0290E-03 1.0159E-~-04

Accumulated dose (rem) 4.2583E-05 1.7533E-02 5.9120E-04
Low Population Zone (LPZ) Doses:
Time (h) = 0.7780 Whole Body Thyroid TEDE

Delta dose (rem) 1.1968E~-06 5.2668E-04 .7664E~-05
Accumulated dose (rem) 7.4044E-06 3.0487E-03 1.0280E-04

=

Control Room Doses:

Time (h) = 0.7780. Whole Body Thyroid TEDE
Delta dose (rem) 6.8462E-07 5.6354E-03 1.7691E-04
Accumulated dose (rem) 2.9504E-06 2.3356E-02 7.3364E-04

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9720 Whole Body Thyroid TEDE
Delta dose (rem) 1.0464E-04 4.8327E-02 1.6147E-03
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Accumulated dose (rem)

1000cfm Inleak - 95 percent Intake Filt.o0

1.4722E-04 6.5860E-02 2.2059E-03
Low Population Zone (LPZ) Doses:
Time (h) = 0.9720 Whole Body Thyroid TEDE
Delta dose (rem) 1.8194E-05 8.4032E-03 2.8077E-04
Accumulated dose (rem) 2.5599E-05 1.1452E-02 3.8357E-04
Control Room Doses:
Time (h) = 0.9720 Whole Body Thyroid TEDE
Delta dose (rem) - 1.7730E-07 1.5562E-03 4.8802E-05
Accumulated dose (rem) 3.1277E-06 2.4912E-02 7.8244E-04
Exclusion Area Boundary (EAB) Doses:
Time (h) = 2.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03
Low Populatién Zone (LPZ) Doses:
Time (h) = 2.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 2.5599E-05 1.1452E-02 3.8357E-04
Control Room Doses:
Time (h) = 2.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.0571E~-07 9.5867E~-04 3.0049E-05
Accumulated dose (rem) 3.2334E-06 2.5871E-02 8.1249E-04
Exclusion Area Boundary (EAB) Doses:
Time (h) = 8.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03
Low Population Zone (LPZ) Doses:
Time (h) = 8.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.0175E-05 8.1687E-03 2.6384E-04
Accumulated dose (rem) 3.5774E-05 1.9621E-02 6.4741E-04
Control Room Doses:
Time (h) = 8.0000  Whole Body Thyroid TEDE
Delta dose (rem) 2.6013E-07 3.9816E-03 1.2389E-04
Accumulated dose (rem) 3.4935E-06 2.9852E-02 9.3638E-04
Exclusion Area Boundary (EAB) Doses:
Time (h) = 24,0000 Whole Body  Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03°

Low Population Zone (LPZ) Doses:
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Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) . 2.0171E-07 1.6178E~04 5.1918E-06
Accumulated dose (rem) 3.5975E-05 1.9782E-02 6.5260E-04

Control Room Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) 5.9370E-09 1.5370E-04 4.7527E-06
Accumulated dose . (rem) 3.4995E-06 3.0006E-02 9.4114E-04

Exclusion Area Boundary (EAB) Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03

Low Population Zone (LPZ) Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.3808E~-07 3.1179E-04 9.6730E-06
Accumulated dose (rem) 3.6113E-05 2.0094E-02 6.6227E-04

Control Room Doses:
Time (h) = 96.0000  Whole Body Thyroid TEDE

Delta dose (rem) 1.9896E-09 1.2813E-04 3.9208E-06
Accumulated dose (rem) 3.5015E-06 3.0134E-02 9.4506E-04

Exclusion Aiea Boundary (EAB) Doses:
Time (h) = 720.0000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03

Low Population Zone (LPZ) Doses:

Time (h) = 720.0000. Whole Body Thyroid TEDE
Delta dose (rem) 6.8102E-08 2.4601E-04 7.5591E-06
Accumulated dose (rem) 3.6182E-05 2.0340E-02 6.6983E-04
.Control Room Doses:

Time (h) = 720,0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.6891E-09 1.7590E~04 5.3580E-06
Accumulated dose (rem) 3.5032E-06 3.0310E-02 9.5042E-04

311 .
FREBEEHEERERE AR R R ERRRRRER AT R R R R R B R R R AR08

) I-131 Summary
FHEEAR AR A3 4 4404440448044 4 344 3440444 01 H43 4444 AR E R EREE R 144

Secondary Loop - Stea Secondary Loop - Stea = Control Room

Time (hr) I-131 (Curies) I-131 (Curies) . I-131 (Curies)
0.000 7.1015E400 2.3661E+00 1.6742E-09
0.129 7.0930E+00 2.3632E+00 ' 3.7511E-05
0.472 7.0704E+00 2.3289E+00 2.1358E-04
0.500 7.0686E+00 2.3287E+00 2.0743E-04

Calc. No. BYR04-048 & BRW-04—0042-M, Rev. 1, Attachment C, Pages C-66 of C-69



B-B AST SGTR - Case 3 - Large CR Volume, 1000cfm Inleak - 95 percent Intake Filt.o0

0.778
0.972
1.272
1.572
1.872
2.000
2.400
2.700
3.000
3.300
3.600
3.900
4.200
4.500
4.800
5.100
5.400
5.700
6.000
6.300
6.600
6.900
7.200
7.500
7.800
8.000
8.300
8.600
8.900
9.200
9.500
9.800

10.100
10.400
24.000
96.000
720.000

- Time (hr)
0.000
0.129
0.472
0.500
0.778
0.972
1.272
1.572
1.872
2.000
2.400
2.700
3.000
3.300
3.600
3.900
4.200
4.500

7.0503E+00
6.8665E+00
6.8591E+00
6.8517E+00
© 6.8443E+00
6.8412E+400

6.8062E+00

6.7800E+00
6.7540E+00
6.7280E+00
6.7022E+00
6.6764E+00
6.6508E+00
6.6252E400
6.5998E+00
6.5744E+00
6.5491E+400
6.5240E+00
6.4989E+00
6.4739E+00
6.4491E+00
6.4243E400
6.3996E+00
6.3750E+00
6.3505E+00
6.3343E+00
6.3274E400
6.3206E+00
6.3138E+00
6.3070E+00
6.3002E+00
6.2934E+00
6.2867E+00
6.2799E+00
5.9805E+00
4,6175E+00
4.9083E-01

Environment
I-131 (Curies)

2.6997E-07
6.9598E-03
5.2236E-02
5.3365E-02
6.4553E-02
2.4349E-01
2.4349E-01
2.4349E-01
2.4349E-01
2.4349E-01
2.6929E-01
2.8856E-01
3.0775E-01
3.2686E-01
3.4591E-01
3.6488E-01
3.8379E-01
4.0262E-01
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2.3264E+00
2.3247E+00
2.3222E+4+00
.3197E+00
.3172E+00
.3162E+400
.3123E+00
.3093E+00
.3064E+00
.3035E+00
.3006E+00
.2977E400
.2947E400
.2918E+00
.2889E+00
.2860E+00
.2831E+00
.2803E+00
.2774E+00
.2745E+00
.2716E+00
.2687E+00
.2659E+00
.2630E+00

.2582E+00
.2554E+00
.2525E+00
.2496E+00
.2468E+00
.2440E+00
.2411E+00
.2383E+00
.2354E+00
2.1107E+00
1.5573E+00
1.1166E-01

.2601E+00"

6.5393E-06
3.5185E-05
6.2290E-07
1.1028E~08
1.9523E-10
3.4918E-11
2.2439E-06
2.2456E-06
2.2373E-06
2.2288E-06
2.2204E-06
2.2120E-06
2.2036E-06
2.1953E-~06
2.1870E-06
2.1787E-06
2.1705E-06
2.1623E-06
2.1541E-06
2.1460E-06
2.1378E-06
2.1298E-06
2.1217E-06
2.1137E~06
2.1057E-06
2.1004E~06
5.9059E~08
2.2892E~08
2.2225E-08
2.2185E~08
2.2157E~08
2.2129E~08
2.2101E-08
2.2073E-~08
2.0841E-08
9.6104E-09
5.9016E-10
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4.800 4.2138E-01
5.100 -4.4006E-01
5.400 4.5868E-01
5.700 4.7723E-01
6.000 4,9571E-01
6.300 5.1411E-01
6.600 5.3245E-01
6.900 5.5072E-01
7.200 5.6892E-01
7.500 5.8705E-01
7.800 6.0511E-01
8.000 6.1711E-01
8.300 6.1754E-01
8.600 6.1797E-01
8.900 6.1839E-01
9.200 6.1882E-01
9.500 6.1924E-01
9.800 6.1967E-01
10.100 6.2009E-01
10.400 6.2051E-01
24.000 6.3906E-01
96.000 7.2114E-01
720.000 9.3556E-01

FEERSEFRREFERERE BB HEF AT R BB R F AR E SRR BB F R R AR R R
Cumulative Dose Summary '
FHAHHHHEHRAFFSBHHH AR A S S F S H A S HHH A FHH RIS F RS HH1H

Time-
(hr)
0.000
0.129
0.472
0.500
0.778
0.972
1.272
1.572
1.872
2.000
2.400
2.700
3.000
3.300
3.600
3.900
4.200
4.500
4.800
5.100
5.400
5.700
6.000
6.300
6.600
6.900
7.200

Exclusion Area Bounda Low Population Zone (

Thyroid
(rem)
0.0000E+00
1.8958E-03
1.4198E~02
1.4504E-02
1.7533E-02
6.5860E-02
6.5860E~02
6.5860E~02
6.5860E-02
6.5860E~02
6.5860E~02
6.5860E-02
6.5860E-02
6.5860E~-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E~02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E~02
6.5860E-02
6.5860E-02
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TEDE
(rem)
0.0000E+00
6.4256E-05
4,.7934E-04
4.8962E-04
5.9120E-04
-2.2059E-03
- 2.2059E-03
2.2059E-03
2.2059E~03
2.2059E-03
2.2059E-03
2.2059E~03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
.2.2059E-03
2.2059E-03

. 2.2059E-03

2.2059E-03
2.2059E-03
2.2059g-03
2.2059E-03
2.2059E-03

Thyroid
(rem)
0.0000E+00
3.2965E-04
2.4688E~03
2.5220E-03
3.0487E-03
1.1452E-02
1.1452E-02
1.1452E-02
1.1452E-02
1.1452E-02
1.2029E-~02
1.2459E~-02
1.2886E-02
1.3310E-02
1.3731E-02
1.4150E-02
1.4566E-02
1.4980E-02
1.5391E-02
1.5799E~-02
1.6205E-02
1.6608BE~02
1.7009E~-02
1.7407E~02
1.7803E-02
1.8197E-02
1.8588E-02

TEDE
(rem)
0.0000E+00
1.1173E-05
8.3348E-05
8.5135E~05
1.0280E-04
3.8357E-04
3.8357E-04
3.8357E-04
3.8357E-04
3.8357E-04
4,0255E-04
4.1663E-04
4.3058E~04
4.4441E-04
4.5812E-04
4.7172E~-04
4.8520E-04
4.,9858E~-04
5.1184E-04
5.2501E-04
5.3808E-~04
5.5104E-04
5.6391E~-04
5.7669E-04
5.8938E-04
6.0197E-04
6.1448E-04

Control Room

Thyroid
(rem)
0.0000E+00
8.0057E-04
1.5826E~02
1.7720E-02
2.3356E-02
2.4912E-02
2.5854E-02
2.5870E-02
2.5871E-0Q2
2.5871E~-02
2.6096E-02
2.6308E-02
2.6519E-02
2.6729E~02
2.6938E~02
2.7145E-02
2.7351E-02
2.7556E-02
2.7759E-02
2.7961E-02
2.8162E-02
2.8361E-02
2.8560E~-02
2.8757E-02
2.8953E-02
2.9148E-02
2.9341E-02

TEDE
(rem)
0.0000E+00
2.5177E-05
4.9726E~-04
5.5673E-04
7.3364E-04
7.8244E-04
8.1196E-04
8.1248E-04
8.1249E-04
8.1249E-04
8.1952E-04
8.2615E-04
8.3275E-04
8.3930E-04
8.4580E-04
8.5226E-04
8.5867E-04

-8.6504E-04

8.7137E-04
8.7766E-04
8.8390E~04
8.9011E-04
8.9627E~-04
9.0240E-04
9.0848E-04
9.1453E-04
9.2054E-04
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7.500
7.800
8.000
8.300
8.600
8.900
9.200
9.500
9.800
10.100
10.400
24.000
96.000
720.000

6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02
6.5860E-02

2.2059E-03
2.2059E-03
2.2059E~03
2.2059E-03
2.2059E-03
2.2059E-03
2.,2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03
2.2059E-03

Volume, 1000cfm

1.8977E-02
1.9364E-02
1.9621E-02
1.9624E-02
1.9627E-02
1.9630E-02
1.9633E-02
1.9637E-02
1.9640E-02
1.9643E-02
1.9646E-02
1.9782E-02
2.0094E-02
2.0340E-02

AN OO

Inleak - 95 percent Intake Filt.o0

.2690E-04
.3923E-04
.4741E-014
.4752E-04
.4762E-04
.4773E-04
.4783E-04
.4794E-04"
.4804E-04
.4814E-04
.4825E-04
.5260E-04
.6227E-04
.6983E-04

2.9534E-02
2.9725E-02

2.9852E-02.

2.9907E-02
2.9910E-02
2.9912E-02
2.9914E-02
2.9916E-02
2.9918E~02
2.9920E-02
2.9922E-02
3.0006E-02
3.0134E-02
3.0310E-02

9.2651E-04
9.3245E-04
9.3638E-04
9.3807E-04
9.3816E-04
9.3823E-04
9.3829E-04
9.3835E-04
9.3841E-04
9.3847E-04
9.3853E-04
9.4114E-04
9.4506E-04
9.5042E-04

fH#FEEH AR RS HEEHEEA RS SHE R AR AR AR AR E R R AR R

Worst Two-Hour Doses

FHEFHEFHES A FEHHFEHAH A E AR R A R R R R R S

Exclusion Area Boundary (EAB)

Time
(hr)
0.0

Whole Body

(rem)
1.4722E-04
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Thyroid

(rem)

6.5860E-

TEDE

(rem)
2.2059E-03

02
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RADTRAD SGTR Case 1 Nuclide Inventory File

Nuclide Inventory Name: Modified Source Terms for the SGTR Accident - Pre-Accident 60
microCi/gm D.E. Iodine Spike
Byron and Braidwood Plants (B-B) AST - in Ci/MW
Power Level:
0.1000E+01
Nuclides:
60
Nuclide 001:
Co-58
7
0.6117120000E+07
0.5800E+02
0.2553E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Co~60
7
0.1663401096E+09
0.6000E+02
-0.1953E+403
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 003: ’
Kr-85
1
0.3382974720E+09
0.8500E+02
4,4261E-01 _
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr~85m
1
.0.1612800000E+05
0.8500E+02 :
1.1203E-01
Kr-85 0.2100E+00
none 0.0000E+00
none 0.0000E+00
* Nuclide 005:
Kr-87
1
0.4578000000E+04
0.8700E+02
7.1566E~02
Rb-87 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 006:-
Kr-88
1
0.1022400000E+05
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0.8800E+02
2.0851E-01
Rb-88 0.1000E+01
none 0.0000E+00
- none 0.0000E+00
Nuclide 007:
Rb-86
3 _ . '
0.1612224000E+07
0.8600E+02
0.6480E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Sr-89

S
0.4363200000E+07
0.8900E+02
0.2907E+05

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:

Sr-90

5
0.9189573120E+4+09
0.9000E+02
0.2242E+04

Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 010:

Sr-91

5 o
0.3420000000E+05
0.9100E+02
0.3930E+05

Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:

Sr-92

5
0.9756000000E+04
0.9200E+02
0.4136E+05

Y-92 0.1000E+01
none 0.0000E+00
none 0.0000E+00
" Nuclide 012:

Y~-90 :

9
0.2304000000E+06
0.9000E+02
0.2347E+04 .

none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 013:

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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Y-91
9
0.5055264000E+07
0.9100E+02
0.3553E405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
' 9
0.1274400000E+05
0.9200E+02
0.4150E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E+02
0.4624E+05
Zr-93 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 016:
Zr-95
9
0.5527872000E+07 -
0.9500E+02
0.4560E+05
Nb-95m 0.7000E-02
Nb-95 0.9900E+00
none 0.0000E+00
Nuclide 017: '
Zr-97
9
0.6084000000E+05
- 0.9700E+02
0.4663E+05
Nb-97m 0.9500E+00
Nb-97 0.5300E-01
none 0.0000E+00
Nuclide 018:
Nb-95
9
0.3036960000E+07
0.9500E+02
0.4593E+05
none 0.0000E+00
none 0.0000E+00

none . 0.0000E+00

Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.5058+05
Tc-99m 0.8800E+00

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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Tc-99 ~ 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
7 v
0.2167200000E+05
0.9900E+02
0.4429E405
Tc-99 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.4094E+405
Rh-~103m 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 022:
Ru-105
7
0.1598400000E+05
0.1050E+03
0.2798E+05
Rh-105  0.1000E+01
none 0.0000E+00
none '0.0000E+00
Nuclide 023:
Ru-106
7
0.3181248000E+08
0.1060E+03
0.1387E+05
Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Rh-105
7 .
0.1272960000E+06
0.1050E+03
0.2552E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 025:
Sb-127
4
0.3326400000E+06
0.1270E+03
0.2848E+04
Te-127m 0.1800E+00
Te-127 0.8200E+00

none 0.0000E+00
Nuclide 026:
Sb-129

4
0.1555200000E+05

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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0.1290E+03
0.8523E+04
Te-129m 0.2200E+00
Te-129 0.7700E+00
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.2812E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te~127m
4
0.9417600000E+07
0.1270E+03
0.3668E+03
Te-127 0.9800E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 029:
Te-129
4
0.4176000000E+04
0.1290E+03
0.838%E+04
I-129 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-129m
4
0.2903040000E+07
0.1290E+03
0.124%E+04
Te-129 0.6500E+00
I-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te~131m
4
0.1080000000E+06
0.1310E+03
0.3838E+04
Te-131 0.2200E+00
I-131 0.7800E+00

none 0.0000E+00
Nuclide 032:
Te-132
4
0.2815200000E+06
.0.1320E+03
0.3804E+405
I-132 0.1000E+01
none 0.0000E+00
none 0.0000E+00

Nuclide 033:

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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I-131
2
0.6946560000E+06
0.1310E+403
2.7711E+00

Xe-131m 0.1100E-01

none 0.0000E+00
none 0.0000E+00
Nuclide 034:
I-132
2
0.8280000000E+04
0.1320E+03 .
3.6562E+00
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 035:
I-133
2
0.7488000000E+05
0.1330E+03
5.0417E+00
Xe-133m 0.2900E-01
Xe~133 0.9700E+00
none 0.0000E+00
Nuclide 036:
I-134
2
0.3156000000E+04
0.1340E+03
9.0750E-01
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 037:
I-135
2
"0.2379600000E+405
0.1350E+03
3.1445E+400
Xe-135m 0.1500E+00

Xe-135 0.8500E+00

none 0.0000E+00
Nuclide 038:
Xe-133
1
0.4531680000E+06
0.1330E+403
©1.5623E+01

" none 0.0000E+00

none 0.0000E+00
none 0.0000E+00
Nuclide 039:
Xe-135
1
0.3272400000E+05
0.1350E+03
4.8063E-01
Cs-135 0.1000E+01

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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none 0.0000E+00
none 0.0000E+00
Nuclide 040:
Cs-134
3. v
0.6507177120E+08
0.1340E+03
0.5306E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
3
0.1131840000E+07
0.1360E+03
0.1503E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 042:
Cs-137
3
0.9467280000E+09
0.1370E+03
.0.3077E404
Ba~137m 0.9500E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 043:
Ba-139
6
0.4962000000E+04
0.1390E+03
0.5089E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 044:
Ba-140
- 6
0.1100736000E+07
0.1400E+03 :
0.4922E+405
La-140 0.1000E+01
none 0.0000E+00
none 0.0000E+00
- Nuclide 045:°
La-140
9 .
0.1449792000E+06
0.1400E+03
0.5036E+405

none 0.0000E+00

none 0.0000E+00
none 0.0000E+00
Nuclide 046:
La-141
9
0.1414800000E+05

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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0.1410E+03
0.4646E+05
Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:
La-142
5 _ .
0.5550000000E+04
0.1420E+03
0.4557E+05
none 0.0000E+00
none 0.0000E+00
none . 0.0000E+00
Nuclide 048:
Ce-141
8
0.2808086400E+07
0.1410E+03
0.4498E+05
none 0.0000E+00

none 0.0000E+00

none 0.0000E+00
Nuclide 049:
Ce~-143
8
0.1188000000E+06
0.1430E+03
0.4468E+05
Pr-143 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 050:
Ce-144
8 .
0.2456352000E+08
0.1440E+03
0.3414E+05
Pr-144m 0.1800E-01
Pr-144 0.9800E+00
‘none 0.0000E+00
Nuclide 051:
Pr-143
9
0.1171584000E+07
0.1430E+03
0.4350E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
" Nuclide 052:
Nd-147
9
0.9486720000E+06
0.1470E+03
0.1836E+05
Pm-147 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 053:

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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Np-239
8 .
0.2034720000E+06
- 0.2390E403
0.5178E+06
Pu-239 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 054:
Pu-238
8
0.2768863824E+10
0.2380E+03
0.1027E+03
U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 055:
Pu-239
8
0.7594336440E+12
0.2390E+03
0.7698E+01
U-235 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 056:
Pu-240
8
0.2062920312E+12
0.2400E+03
0.8971E+01
U-236 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 057:
Pu-241
8
0.4544294400E+09
0.2410E+03
0.3548E+04
U-237 0.2400E-04
Am-241 0.1000E+01
none 0.0000E+00
Nuclide 058:
Am-241
9
0.1363919472E+11
0.2410E+03
0.3921E+01
Np-237 0.1000E+01
none 0.0000E+00

none 0.0000E+00

Nuclide 059:

Cm~242

' 9
0.1406592000E+08
0.2420E+03
0.1110E+04

Pu-238 0.1000E+01

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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none 0.0000E+00

none 0.0000E+00

Nuclide 060:

Cm-244

: 9 :

- 0.5715081360E+09
0.2440E+03
0.1209E+03

Pu-240 0.1000E+01

none 0.0000E+00

none 0.0000E+00

Byron-Braidwood AST SGTR Case 1 Source Terms.nif
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RADTRAD SGTR Case 2 Nuclide Inventory File

Nuclide Inventory Name:

Modified Source Terms for the SGTR Accident -~ Pre-Accident 60

microCi/gm D.E. Iodine Spike
Byron and Braidwood Plants (B-B) AST - in Ci/MW

Power Level:
0.1000E+01
Nuclides:
60
Nuclide 001:
Co-58
.7 )
0.6117120000E+07
0.5800E+02
0.2553E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
- 0.1953E+03
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 003:
Kr-85
1
0.3382974720E+09
0.8500E+02
4.4261E-01
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
Kr-85m
1
.0.1612800000E+05 -
0.8500E+02
1.1203E-01
Kr-85 "0.2100E+00
none 0.0000E+00
none 0.0000E+00
* Nuclide 005:°
Kr-87
1
0.4578000000E+04
0.8700E+02
7.1566E-02

Rb-87  0.1000E+01 -

none 0.0000E+00
none 0.0000E+00
Nuclide 006:
Kr-88
1
0.1022400000E+05
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0.8800E+02
2.0851E~-01
Rb-88 0.1000E+01
none 0.0000E+00
~ none 0.0000E+00
Nuclide 007:
Rb-86
3 C
0.1612224000E+07
0.8600E+02
0.6480E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Sr-89
S
0.4363200000E+07
0.8900E+02
0.2907E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 009:
Sr-90
S
0.9189573120E+09
0.9000E+02
0.2242E+04
Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 010:
Sr-91
5
0.3420000000E+05
0.9100E+02
0.3930E+05
Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:
Sr-92
5 v
0.9756000000E+04
0.9200E+02
0.4136E+05
Y-92 . 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 012:
Y-90
9
0.2304000000E+06
0.9000E+02
. 0.2347E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 013:

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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Y-91
9
0.5055264000E+07
0.9100E+02
0.3553E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9
0.1274400000E+05
0.9200E+02
0.4150E405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9 .
0.3636000000E+05
0.9300E+02
0.4624E+05
Zr-93 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 016:
Zr-95
9
0.5527872000E+07
0.9500E+02
0.4560E+05
Nb-95m 0.7000E-02
Nb-95 0.9900E+00
none 0.0000E+00
Nuclide 017:
Zr-97
9
0.6084000000E+05
- 0.9700E+02
0.4663E+05 ,
Nb-97m  0.9500E+00
Nb-97 0.5300E~01

none 0.0000E+00

Nuclide 018:
Nb~-95
9
0.3036960000E+07
0.9500E+02
0.4593E+405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 019:
Mo-99
7
0.2376000000E+06
0.9900E+02
0.5058+05
Tc-99m 0.8800E+00

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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Tc-99 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
'7.
0.2167200000E+05
0.9900E+02
0.4429E+05
Tc-99 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.4094E+05
Rh-103m 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 022:
Ru-105
7
0.1598400000E+05
0.1050E+03
0.2798E+05
Rh-105 0.1000E+01

none 0.0000E+00 .

none 0.0000E+00
Nuclide 023:
Ru-106
7
0.3181248000E+08
0.1060E+03
0.1387E+05
Rh-106 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 024:
Rh~105
7
0.1272960000E+06
0.1050E+03
0.2552E405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 025:
Sb-127
4
0.3326400000E+06
0.1270E+03
0.2848E+04
Te~127m 0.1800E+00
Te~127 0.8200E+00

none 0.0000E+00
Nuclide 026:
Sb-129

4

0.1555200000E+05

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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0.1290E+03
0.8523E+04
Te-129m 0.2200E+00
Te-129 0.7700E+00
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.2812E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te-127m
4
0.9417600000E+07
0.1270E+03
0.3668E+03 A
Te-127 .0.9800E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 029:
Te-129
4
0.4176000000E+04
0.1290E+03
0.8389E+04
I-129 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-129m
4
0.2903040000E+07
0.1290E+03
0.1249%E+04
Te-129 0.6500E+00
1-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m
4
0.1080000000E+06
0.1310E+03
0.3838E+04
Te-131 0.2200E+00
I-131 0.7800E+00

none  0.0000E+00
Nuclide 032:
Te-132
4
0.2815200000E+06
.0.1320E+03
0.3804E+05 »
I-132 0.1000E+01
none 0.0000E+00
none 0.00C0E+00

Nuclide 033:

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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I-131
2
0.6946560000E+06
0.1310E+03
1.8285E+01
Xe-131m 0.1100E-01
none 0.0000E+00
none -0.0000E+00
Nuclide 034:
I-132
2
0.8280000000E+04
0.1320E+03 .
7.7097E+01
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 035:
I-133
2
0.7488000000E+05
0.1330E+03
4.0614E+01
Xe-133m 0.2900E-01
Xe-133 0.9700E+00
none 0.0000E+00
Nuclide 036:
I-134
2
0.3156000000E+04
0.1340E+03
4.0702E+01
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 037:
I-135
2
" 0.2379600000E+05
0.1350E+03
3.6307E+401
Xe-135m 0.1500E+00

Xe-135 0.8500E+00

none 0.0000E+00
Nuclide 038:
Xe-133
1 _
0.4531680000E+06
0.1330E+03
1.5623E+01
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 039:
Xe-135
1
0.3272400000E+05
0.1350E+03
4.8063E-01 _
Cs-135 0.1000E+01

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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none 0.0000E+00
none 0.0000E+00
Nuclide 040:
Cs-134
3
0.6507177120E+08
0.1340E+403
0.5306E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
-3
0.1131840000E+07
0.1360E+03
0.1503E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 042:
Cs-137
3
0.9467280000E+09
0.1370E+03
. 0.3077E+04
Ba-137m 0.9500E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 043:
Ba-139
6
0.4962000000E+04
0.1390E+03
0.5089E+405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 044:
-Ba=-140
6
' 0.1100736000E+07
0.1400E+03
0.4922E+05
La-140 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 045:
La-~140
°
0.1449792000E+06
0.1400E+03
0.5036E+05

none . 0.0000E+00 -

none 0.0000E+00
none 0.0000E+00
Nuclide 046:. '
La-141

9
0.1414800000E+05

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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0.1410E+03
0.4646E+05
Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:
La-142
9 : )
0.5550000000E+04
0.1420E+03
0.4557E+05 _
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 048:
Ce-141
8
0.2808086400E+07
0.1410E+03
0.4498E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 049:
Ce~143
8
0.1188000000E+06
0.1430E+03
0.4468E+05
Pr-143 0.1000E+01
_none 0.0000E+00
none 0.0000E+00
Nuclide 050:
Ce-144
8
0.2456352000E+08
0.1440E+03
0.3414E+05
Pr-144m 0.1800E-01
Pr-144 0.9800E+00
none 0.0000E+00
Nuclide 051:
Pr-143
9
0.1171584000E+07
0.1430E+03
0.4350E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 052:
Nd-147
9
0.9486720000E+06
0.1470E+03
. 0.1836E+05
Pm-147 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 053:

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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Np-239
8
0.2034720000E+06
0.2390E+03
0.5178E+06
Pu-239 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 054:
Pu-238
8
0.2768863824E+10
0.2380E+03
0.1027E+03
U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 055:
Pu-239
8
0.7594336440E+12
0.2390E+03
0.7698E+01
U-235 0.1000E+01
none 0.0000E+00
.none 0.0000E+00
Nuclide 056:
Pu-240
8
0.2062920312E+12"
0.2400E+03
0.8971E+01
U-236 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 057:
Pu-241
8
0.4544294400E+09
0.2410E+03
0.3548E+04
U-237 0.2400E~-04
Am-241 0.1000E+01

none 0.0000E+00

Nuclide 058:
Am-241
9
0.1363919472E+11
0.2410E+03
0.3921E+401
Np-237 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 059:
Cm-242
9
0.1406592000E+08
0.2420E+03
0.1110E+04
Pu-238 0.1000E+01

Byron-Braidwood AST SGTR Case 2 Source Terms.nif
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none  0.0000E+00
none 0.0000E+00
Nuclide 060:
Cm~244
9 .
0.5715081360E+409
0.2440E+03
0.1209E+03
Pu-240 0.1000E+01
none 0.0000E+00
none 0.0000E+00

Byron-Braidwood AST SGTR Case 2 Source Terms.nif

End of Nuclear Inventory File
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RADTRAD SGTR Case 3 Nuclide Inventory File

Nuclide Inventory Name: Modified Source Terms for 0.1 microCi/gm Secondary Loop
Equilibrium Iodine Cases
Byron and Braidwood Plants (B-B) AST - in Ci/MW
Power Level:
0.1000E+01
- Nuclides:
60
Nuclide 001:
Co~58
.17
0.6117120000E+07
0.5800E+02
0.2553E+403
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 002:
Co-60
7
0.1663401096E+09
0.6000E+02
; - 0.1953E+03
| none 0.0000E+00
| none 0.0000E+00
| none 0.0000E+00
: Nuclide 003:
Kr-85
1
0.3382974720E+09
0.8500E+02
0.5702E+03 ]
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 004:
‘Kr-85m
1
.0.1612800000E+05
- 0.8500E+02
0.8592E+04 .
Kr-85 0.2100E+00
none 0.0000E+00
none 0.0000E+00
* Nuclide 005:
Kr-87
1
0.4578000000E+04
0.8700E+02
0.1696E+405
Rb-87 0.1000E+01 -
none 0.0000E+00
none 0.0000E+00
Nuclide 006:-
Kr-88
1
0.1022400000E+05
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0.8800E+02
0.2392E+05
Rb-88 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 007:
Rb-86
3 .
0.1612224000E+07
0.8600E+02
0.6480E+02
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 008:
Sr-89
5
0.4363200000E+07
0.8900E+02
0.2907E+05
none 0.0000E+0Q0
none 0.0000E+00
none 0.0000E+00
Nuclide 009:
Sr-90
5
0.9189573120E+409
0.9000E+02
0.2242E+04
Y-90 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 010:
Sr-91
S
0.3420000000E+05
0.9100E+02
0.3930E+05
Y-91m 0.5800E+00
Y-91 0.4200E+00
none 0.0000E+00
Nuclide 011:
Sr-92
5 .
0.9756000000E+04
0.9200E+02
0.4136E405
Y-92 0.1000E+01
none 0.0000E+00
none 0.0000E+00

" Nuclide 012:

Y-90
9
0.2304000000E+06
0.9000E+02
0.2347E+04
none - 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 013:
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Y-91
9
0.5055264000E+07
0.9100E+02
0.3553E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 014:
Y-92
9
0.1274400000E+05
0.9200E+02
0.4150E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 015:
Y-93
9
0.3636000000E+05
0.9300E+02
0.4624E+05
Zr-93 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 016:
Zr-95
9
0.5527872000E+07"
0.9500E+02
0.4560E+05
Nb-95m 0.7000E-02
Nb-95 0.9900E+00
none 0.0000E+00
Nuclide 017:
Zxr-97
9
0.6084000000E+05
0.9700E+02
 0.4663E+05
Nb-97m 0.9500E+00
Nb-97 0.5300E~01

none 0.0000E+00

Nuclide 018:
Nb-95
9
0.3036960000E+07
0.9500E+02
0.4593E405
none 0.0000E+00
none 0.0000E+00
none . 0.0000E+00
Nuclide 019:
Mo-99
7 .
0.2376000000E+06
0.9900E+02
0.5058+05
Tc-99m 0.8800E+00
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Tc-99 ~ 0.1200E+00
none 0.0000E+00
Nuclide 020:
Tc-99m
7 .
0.2167200000E+05
0.9900E+02
0.4429E+05
Tc-99 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 021:
Ru-103
7
0.3393792000E+07
0.1030E+03
0.4094E+05
Rh-103m 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 022:
Ru~105
7
0.1598400000E4+05
0.1050E+03
0.2798E+05
Rh~105 0.1000E+01

none 0.0000E+00

none 0.0000E+00

Nuclide 023:

Ru-106
7
0.3181248000E+408
0.1060E+03
0.1387E+05

Rh-106 0.1000E+01

none 0.0000E+00

none 0.0000E+00 -

Nuclide 024:
Rh-105
7 .

0.1272960000E+06
0.1050E+03
0.2552E+05

none 0.0000E+00

none 0.0000E+00

none 0.0000E+00

Nuclide 025:

Sb-127

4
0.3326400000E+06
0.1270E+03
0.2848E+04

Te-127m 0.1800E+00
Te-127 0.8200E+00

none 0.0000E+00
Nuclide 026:
Sb-~129

4

0.1555200000E+405
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0.1290E+03
0.8523E+04
Te-129m 0.2200E+00
Te-129 0.7700E+400
none 0.0000E+00
Nuclide 027:
Te-127
4
0.3366000000E+05
0.1270E+03
0.2812E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 028:
Te-127m

4
0.9417600000E+07
0.1270E403
0.3668E+03

Te-127 0.9800E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 029:

Te~129

4
0.4176000000E+04
0.1290E+03
0.8389E+04

I-129 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 030:
Te-129m

4
0.2903040000E+07
0.1290E+03
0.124%E+04

Te-129 0.6500E+00
1-129 0.3500E+00
none 0.0000E+00
Nuclide 031:
Te-131m

4
0.1080000000E+06
0.1310E+03
0.3838E+04

Te-131 0.2200E+00

I-131 0.7800E+400

none . 0.0000E+00
Nuclide 032:
Te-132
4
0.2815200000E+06
0.1320E+03
0.3804E+405
I-132 0.1000E+01
none 0.0000E+00
none 0.0000E+00
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Nuclide 033: '

I-131
2
0.6946560000E+06
0.1310E+03
1.9412E-03 0.1 microCi/gm DE I-131 Eqgilibrium Iodine Activity in Secondary
Coolent.
Xe-131m 0.1100E-01
none 0.0000E+00
none 0.0000E+00
Nuclide 034:
I-132
2 _
0.8280000000E+04
0.1320E+03
2.5612E-03 0.1 microCi/gm DE I-131 Eqilibrium Iodine Activity in Secondary
| Coolent.
| none 0.0000E+00
j none 0.0000E+00
j none 0.0000E+00
! Nuclide 035:
i 1-133
2
0.7488000000E+05
0.1330E+03
3.5319E-03 0.1 microCi/gm DE I-131 Eqgilibrium Iodine Activity in Secondary
Coolent.

Xe-133m 0.2900E-01.
Xe-133 0.9700E+00

none 0.0000E+00
Nuclide 036:
I-134
2
0.3156000000E+04
0.1340E+03
6.3573E~-04 0.1 microCi/gm DE I-131 Eqgilibrium Iodine Activity in Secondary
Coolent.
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 037:
1-135
2
0.2379600000E+05
0.1350E+03 ‘
2.2028E-03 0.1 microCi/gm DE I-131 Eqilibrium Iodine Activity in Secondary
Coolent.

Xe-135m 0.1500E+00
Xe-135 0.8500E+00

none 0.0000E+00
" Nuclide 038:
Xe-133
1 .
0.4531680000E+06
0.1330E+03
0.539€6E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00

Nuclide 039:
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Xe-135
1
0.3272400000E+05
0.1350E+03
0.1532E+05
Cs-135 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 040:
Cs-134
3
0.6507177120E+408
0.1340E+03
0.5306E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 041:
Cs-136
3
0.1131840000E+07
0.1360E+03
0.1503E+04
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 042:
Cs=~137
3
0.9467280000E+09"
0.1370E+03
0.3077E+04
Ba-137m 0.9500E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 043:
Ba-139
6
" 0.4962000000E+04
0.1390E+03
0.5089E+05
none 0.0000E+00
none 0.0000E+00

‘none 0.0000E+00

Nuclide 044:

Ba-140
6
0.1100736000E+07
0.1400E+03
0.4922E+05

La-140 0.1000E+01

none ‘0.0000E+00

none 0.0000E+00

Nuclide 045:
La-140
9
0.1449792000E+406
0.1400E+03
0.5036E+05
none 0.0000E+00
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none  0.0000E+00
none 0.0000E+00
Nuclide 046:
La-141
9 .
0.1414800000E+05
0.1410E+03
0.4646E+05
Ce-141 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 047:
La-142
9
0.5550000000E+04
0.1420E+03
0.4557E+05
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 048:
Ce-141
8
0.2808086400E+07
0.1410E+03
0.4498E+05
none . 0.0000E+00

none 0.0000E+00

none 0.0000E+00
Nuclide 049:
Ce-143
8
0.1188000000E406
0.1430E+03
0.4468E+05
Pr-143 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 050:
Ce-144
8
0.2456352000E+08
0.1440E+03
0.3414E+05
Pr-144m 0.1800E-01
Pr-144 0.9800E+00
none 0.0000E+00
Nuclide 051:
Pr~143
9
0.1171584000E+07
0.1430E+03
0.4350E405
none 0.0000E+00
none 0.0000E+00
none 0.0000E+00
Nuclide 052:
Nd-147
9 _
0.9486720000E+06
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0.1470E+03
0.1836E+05
Pm-147 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 053:
Np-239
8
0.2034720000E+06
0.2390E+03
0.5178E+06
Pu-239 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 054:
Pu-238
8
0.2768863824E+10
0.2380E+03
0.1027E+03
U-234 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 055:
Pu-239
8

0.7594336440E+12

0.2390E+03
0.7698E+01
U-235 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 056:

. Pu-240

8
0.2062920312E+12
0.2400E+03
0.8971E+01

U-236 0.1000E+01

-none 0.0000E+00

none 0.0000E+00
Nuclide 057:
Pu-241
8
0.4544294400E+09
0.2410E403
0.3548E+04
U-237 0.2400E-04
Am-241 0.1000E+01

none  0.0000E+00
-Nuclide 058:
Am-241
9
0.1363919472E+11
.0.2410E+03
0.3%921E+01 ‘
Np-237 0.1000E+01
none 0.0000E+00
none 0.0000E+00"

Nuclide 059:
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Cm-242
9
0.1406592000E+08
0.2420E+03
0.1110E+04
Pu-238 0.1000E+01
none 0.0000E+00
none 0.0000E+00
Nuclide 060:
Cm-244
9
0.5715081360E+09
0.2440E+03
0.1209E+03
Pu-240 0.1000E+01
none 0.0000E+00
none 0.0000E+00
End of Nuclear Inventory File
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RADTRAD SGTR Case 1 Release Fraction/Timing File

Release Fraction and Timing Name:

B-B Plants AST SGTR Case 1,
Duration (h):

0.1000E-04

Noble Gases:

0.1000E+01
Iodine:
0.1000E+01
Cesium:
0.0000E+00
Tellurium:
0.0000E+00
Strontium:
0.0000E+00
Barium:
0.0000E+00
Ruthenium:
0.0000E+00
Cerium:
0.0000E+00
Lanthanum:
0.0000E+00

0.0000E+00
6.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

Non-Radioactive Aerosols (kg):

0.0000E+00

0.0000E+00

End of Release File
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0.0000E+00

RG 1.183,
Design Basis Accident

0.0000E+00 ~
o.ooooa+ooi
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00
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RADTRAD SGTR Case 2 Release Fraction/Timing File

Release Fraction and Timing Name:

B-B Plants AST SGTR Case 2,
Duration (h):

0.1000E-04

Noble Gases:

0.1000E+01
Iodine:
0.0000E+00
Cesium:
0.0000E+00
Tellurium:
0.0000E+00
Strontium:
- 0.0000E+00
Barium:
0.0000E+00
Ruthenium:
0.0000E+00
Cerium:
0.0000E+00
Lanthanum:
0.0000E+00

0.8000E+01
0.0000E+00
0.1000E+01
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00

Non-Radioactive Aerosols (kg):

0.0000E+00

0.0000E+00

End of Release File
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0.0000E+00

RG 1.183,
Design Basis Accident

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
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RADTRAD SGTR Case 3 Release Fraction/Timing File

Release Fraction and Timing Name:
B-B Plants Iodine Activity "Release Fractions"”
Duration (h): Design Basis Accident

End of Release File
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0.1000E-04 0.0000E+00 0.0000E+00 - 0.0000E+00
Noble Gases: »

0.0000E+00 O0.00C0E+00 0.0000E+00 0.0000E+00
Iodine:

0.1000E401 O0.0000E+00 0.0000E400 0.0000E+00
Cesium:

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Tellurium:

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Strontium:

0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00
Barium:

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
Ruthenium: ’

0.0000E+00 O0.0000E+00 0.0000E+00 0.0000E+00
Cerium:

0.0000E+00 O0.0000E+00 O©0.0000E+00 0.0000E+00
Lanthanum:

0.0000E+00 O0.0000E+00 O0.0000E+00 O0.0000E+00
Non-Radioactive Aerosols (kg):

0.0000E400 O0.0000E+00 0.0000E+00 0.0000E+00



Attachment E
Demonstration that Smaller Control Room Volume Used in Analysis Bounds
Actual Byron and Braidwood Control Room Volumes

L Purpose

The purpose of this attachment is to demonstrate that using a smaller value of 200,000 ft’ to
bound both the Byron and Braidwood Control Room (CR) volumes of 230,830 fi* and 232,872
ft®, respectively, provides the conservative approach to modeling of CR doses in this accident

~ analysis.

L Approach

Shown in this attachment, is a re-evaluation of this worst-case design basis accident using a
Control Room volume of 240,000 ft’ instead of the 200,000 ft* volume used in the analysis. Itis
intended to show that the implementation of the larger Control Room volume leads to a lower
end-of-accident dose consequence than that which is calculated when implementing the smaller
volume. For this particular AST Steam Generator Tube Rupture (SGTR) accident analysis, CR
doses from the two runs shown in this attachment are summed to give the re-evaluated CR dose
from the worst-case DBA-SGTR, for comparison to the same dose calculated in the analysis.

III.  Results

Shown below is a table comparing the dose from the bounding design basis accident case as
compared to the test case of this attachment that uses the larger Control Room volume.

It is clearly shown that the dose assessment calculated in the Control Room using a smaller
volume of 200,000 ft> is more conservative than that using a larger volume of 240,000 fit.

- Sensitivity Run Description Control Room Dose (rem TEDE)
DBA-SGTR with a Pre-Accident 60 pCi/gm : :
D.E. I-131 Spike using a CR Volume of 0.7600

200,000 ft* for Dose Analysis

DBA-SGTR with a Pre-Accident 60 uCi/gm
D.E. I-131 Spike using a CR Volume of , 0.6972
240,000 fi* for Dose Analysis
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak 95 percent Intake
Filt.o0

FHAFHEHH AR H AR R R R R AR AR R A R R R 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:21
FHERHAAEHHAARFAEEF BB FH RS HEHH AR R R R H

#######################################################################
File information
FHEHAHHFEH 444444444444 H 4334404440344 2 344444404444 44H 40 H4FHAHAHEH444

Plant file = C:\Documents and Settings\Aleem Boatright\My Documents\My
Work\Exelon\Byron & Braidwood\SGTR\RADTRAD\Rev 1\ (Large CR Volume Conservatism
Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

"Filt.psf

Inventory file = c:\program files\radtrad3- 03\defaults\byron-braldwood ast
sgtr case 1 source terms.nif

Release file = c:\program files\radtrad3-03\defaults\byron-braidwood sgtr

case l-release fractions.rft’ )
Dose Conversion file = c:\program files\radtrad3-03\defaults\fgrll&l2.inp

#H## #H44 HE444 # # # #4444 # #  HHd44
# # 4 # #  ## # # 4 # #
# LI # # # 4+ # # # # # #
#H#4# R H4e # # # & ####s  # # #
#  # # 4 ## # # # #
# # # # # ## & # # #
# : 44 # # # L #444 #

Radtrad 3.03 4/15/2001
Byron/Braidwood SGTR - Case 1 - Dose from Pre-Ac01dent Iodlne Spike - Control Room
@ 240,000 cu. ft. CR Volume with 8575cfm Intake - 1000cfm Unfilt Inleakage - 95% CR
Intake Fiters - 80% Aerosol, 90% Elemental & Organic Recirc Filtration
Nuclide Inventory File:
c:\program files\radtrad3-03\defaults\byron-braidwood ast sgtr case 1 source
terms.nif
Plant Power Level:
3.6583E+403 _
Compartments:
6
Compartment 1:
(Iodines) Primary Loop 1 - Reactor Coolant System (RCS)
3
8.0410E+03

[eRololoNol

Compartment 2:
(Noble Gas) Primary Loop 2 - Reactor Coolant System (RCS)
-3
8.0410E+03
0

Calc. No. BYR04-048 & BRW-04-0042-M, Rev. 1, Attachment F, Page F-2 of F-45



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
. : Filt.0o0

[eNoNeNe

Compartment 3:

Secondary Loop - Steam Generator Volumes (3 Intact SGs)
3 b
3.3800E+03

[N oNeNeNael

Compartment 4:

Secondary Loop - Steam Generator Volume (Failed SG)
3
1.1260E+03

leNeoNoNoNal

Compartment 5:
Control Room
1
2.4000E+05

o, OO

0
Compartment 6:
Environment

2

0.0000E+00

oo oo

Pathways:

Pathway 1:
(Iodine Leakage) Primary Loop 1 (RCS) to Secondary Loop - Steam Generator Volumes
(3 Intact SGs)
1 :
3
2
Pathway 2: .
(Un-Flashed Break Flow-Iodines) Primary Loop 1 - (RCS) to Secondary Loop - Steam
Generator Volume (Failed SG)
1
4
2
Pathway 3: '
(Flashed Break Flow-lodines) Primary Loop 1 - (RCS) to Environment
1
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

6
2
Pathway 4:
(Flashed Break Flow-Noble Gas) Primary Loop 2 - (RCS) to Environment (Combined
Intact and Ruptured SG Leak) '
2 .
6
2
Pathway 5: .
(Steam Release-Intact SGs) Secondary Loop - Steam Generator Volumes to Environment
3 .
6
2
Pathway 6:
{Steam Release-Failed SG) Secondary Loop -~ Steam Generator Volume to Environment
4
6
2
Pathway 7:
(Filtered Intake) Environment to Control Room
6
5
2
Pathway 8: ,
(Unfiltered Inleakage) Environment to Control Room
6
5
2
Pathway 9:
(Control Room Exhaust) Control Room to Environment
5
6
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:
2
1 1.0000E+00
2 1.0000E+00"
c:\program files\radtrad3-03\defaults\fgrllgl2.inp
c:\program files\radtrad3-03\defaults\byron-braidwood sgtr case l-release
fractions.rft '
0.0000E+00
0
0.0000E+00 1.0000E+00 0.0000E+00 1.0000E+00
Overlying Pool: '
0
0.0000E+00
0
0
0
Compartments:
6
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
. Filt.00

Compartment 1:
0

1
0
0
0
0
0
0
0
Compartment 2:

0
1
0
0
0
0
0
0
0
Compartment 3:

0

1

0

0

0
0
0
0
0

Compartment 4:
0
1
0
0
0
0
0
0

Compartment 5:

0
m
0
1
0
0
0
0
1

3.9150E+04
3 o
0.0000E+00 0.0000E+00 0.0000E+00  0.0000E+00
5.0000E-01 8.0000E+01 9.0000E+01  9.0000E+01
7.2000E+02  0.0000E+00 0.0000E+00 0.0000E+00
0 .
0
Compartment 6:
0
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

OO0 O0OO0OOCOr

Pathways:
9
Pathway 1:

.0000E+00 8.7430E-02 1.0000E+02 0.0000E+00 1.0000E+02
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

Pathway 2:

OFHOODOOOTOOOODOCONONHOOOOO

1

0.0000E+00 5.1630E+401 1.0000E+02 0.0000E+00 1.0000E+02
1.2400E-01 4,2910E+01 1.0000E+02 0.0000E+00 1.0000E+02
1.2900E-01 5.1350E+401 1.0000E+02 0.0000E+00 1.0000E+02
4.7200E-01 5.4170E+01 1.0000E+02 0.0000E+00 1.0000E+02
7.7800E-01 5.0360E+401  1.0000E+02 0.0000E+00 1.0000E+02
8.3300E-01 4.0260E+01 1.0000E+02 0.0000E+00 1.0000E+02

9.7200E-01  2.2970E+01 1.0000E+02 0.0000E+00 1.0000E+02
9.9700E-01 0.0000E+00 1.0000E402° 0.0000E+00 1.0000E+02
2.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02

' Pa

hway 3:

HFOOOOOt OOoOOO0OO0OO
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0 ’
10
0.0000E+00 3.9130E-02 1.0000E+02 0.0000E+00 1.0000E+402
1.2400E-01 9.2950E-01 1.0000E+02 0.0000E+00 1.0000E+02
1.2900E-01 1.7110E+400 1.0000E+02 0.0000E+00 1.0000E+02
4,7200E-01 5.2090E-~01 1.0000E+02 0.0000E+00 1.0000E+02
7.7800E-01 - 2,2110E-01 1.0000E+02 0.0000E+00 1.0000E+02
8.3300E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
9.9700E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2,0000E+00 0.0000E+00 1.0000E+02 0.0000E+0Q0 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02° 0.0000E+00 1.0000E+02
o
0
0
0
0
0
Pathway 4:
0
0
0
0
0
1
10 :
0.0000E+0Q0 5.5621E+01 1.0000E+02 1.0000E+02 1.0000E+02
1.2400E-01 = 4.3896E+01 1.0000E+02 1.0000E+02 1.0000E+02
1.2900E-01 5.3113E+01 1.0000E+02 1.0000E+402 1.0000E+02
4.7200E-01 5.4773E+401 1.0000E+02 1.0000E+02 1.0000E+02
7.7800E-01 5.0641E+01 1.0000E+02 1.0000E+02 -1.0000E+02
8.3300E-01 4,0329E+01 1.0000E+02 1.0000E+02 1.0000E+02
9.7200E-01 2.3060E+01 1.0000E+02 1.0000E+02 1.0000E+02
9.9700E-01 8.7404E~-02 1.0000E+02 1.0000E+02 1.0000E+02
2.0000E+00 8.7404E~02 1.0000E+02 1.0000E+02 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 1.0000E+02 1.0000E+02
0
0
0
0
0
0
Pathway 5:
0
0
0
o]
0
1
5 .
0.0000E+00 3.2120E-01 1.0000E+02. 0.0000E+00 1.0000E+02
7.7800E-01 7.4690E+400 1.0000E+02 0.0000E+00 1.0000E+02
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 5.2050E-01 1.0000E+02 0.0000E+00 1.0000E+02.
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
0 .
0
0
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Pa

Pa

g
]

OCNJUOWHOODOOOHOOODOOO N

Pa

hway 6:

BHOO0OOO0OOttO0OO0OO

0.0000E+00
1.2900E-01
4.7200E-01
2.0000E+00

hway 7:.

.0000E+00
.0000E-01
.2000E+02

O WHOOOOOtTOOOODOO

hway 8:

.0000E+00
.0000E-01
.2000E+02

hway 9:

=N eNeNoNoNa)

1.0710E-01
7.3310E-01
0.0000E+00
1.1840E-02

6.4240E+403
8.5750E+03
0.0000E+00

1.0000E+03
1.0000E+03
0.0000E+00

1.0000E+02
1.0000E+402
1.0000E+02
1.0000E+02

0.0000E+00
9.9000E+01
0.0000E+00

0.0000E+00
0.0000E+00
10.0000E+00

Filt.o0

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00

0.0000E+00
9.5000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00

1.0000E+402
1.0000E+02
1.0000E+02
1.0000E+02

0.0000E+00
9.5000E+01
0.0000E+00

0.0000E+00
0.0000E+00
0.0000E+00
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.0o0
.0000E+00 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
.0000E-01 9.5750E+03 1.0000E+02 1.0000E+02 1.0000E+02
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

OCOO0CO0OO0OO~NUOWHOOOO

Dose Locations:
3
Location 1:
Exclusion Area Boundary (EAB)

6

1

3

0.0000E+400 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+00 0.0000E+00
1

4 .

0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
o .

Location 2:
Low Population

6
1
7
0.0000E+00
5.0000E-01
- 2.0000E+00
8.0000E+00
2.4000E+01
9.6000E+01
7.2000E+02
1 .
4
0.0000E+00
8.0000E+00
2.4000E+01
7.2000E+02
0

Location 3:
Control Room

5

0
1
2

Zone (LP2)

9.3200E-05
9.3200E-05
4.5000E-05
3.1200E-05
1.4100E-05

4.5400E-06

0.0000E+00

3.5000E-04
1.8000E-04
2.3000E-04
0.0000E+00
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR leume 1000cfm Inleak - 95 percent Intake

Filt.o0
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00
1
4
0.0000E+4+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E~-01
7.2000E+02 0.0000E+00

Effective Volume Location:
1
7
0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E-04
9.6000E+01 1.6700E-04
7.2000E+02 0.0000E+00
Simulation Parameters:
1
0.0000E+00 0.0000E+00

Output Filename:

C:\Documents and Settings\Aleem Boatright\My Documents\My Work\Exelon\Byron &
Braidwood\SGTR\RADTRAD\Rev 1\ (Large CR Volume Conservatism Test) B-B AST SGTR -
Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake Filt.oO

cor PR

End of Scenario File
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
. Filt.o0
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

FHESHHEHER R AR R R R R R R R R R R 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:21
FHAFFHFFHEEHAHARHR AR HHA R B R AR EHHFFFFFHEAHHHH BB R R R R R R 2 4

FHEFHHHAHFEREH AR A AR H R R R A R R
Plant Description _
FHEFHFEFEE R FE AR A A A AR A R R R R R R R R R 4

Number of Nuclides = 60

Inventory Power = 1.0000E+00 Mwth
Plant Power Level = 3.6583E+03 Mwth
Number of compartments = 6

Compartment information

[}

Compartment number 1 (Source term fraction 1.0000E+00

)

Name: (Iodines) Primary Loop 1 - Reactor Coola

Compartment volume = 8.0410E+03 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 1 ‘
Exit Pathway Number 1: (Iodine Leakage) Primary Loop 1 (RCS) to Secondar
Exit Pathway Number 2: (Un-Flashed Break Flow-Iodines) Primary Loop 1 - (
Exit Pathway Number 3: (Flashed Break Flow-Iodines) Primary Loop 1 - (RCS

Compartment number 2 (Source term fraction = 1.0000E+00
) .
Name: (Noble Gas) Primary Loop 2 - Reactor Coo
Compartment volume = 8.0410E+03 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 2

Exit Pathway Number 4: (Flashed Break Flow-Noble Gas) Primary Loop 2 - (R

Compartment number 3

Name: Secondary Loop - Steam Generator Volumes

Compartment volume = 3.3800E+03 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 3
Inlet Pathway Number 1: (Iodine Leakage) Primary Loop 1 (RCS) to Secondar
Exit Pathway Number 5: (Steam Release-Intact SGs) Secondary Loop - Steam

Compartment number 4

Name: Secondary lLoop -~ Steam Generator Volume

Compartment volume = 1.1260E+03 (Cubic feet)

Compartment type is Normal

Pathways into and out of compartment 4 ' ,
Inlet Pathway Number 2: (Un-Flashed Break Flow-Iodines) Primary Loop 1 - (
Exit Pathway Number. = 6: (Steam Release-Failed SG) Secondary Loop - Steam G

Compartment number 5

Name: Control Room

-Compartment volume =  2,4000E+05 (Cubic feet)
Compartment type is Control Room

Removal devices within compartment:
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(Large CR Volume Conservatism Test) B-B AST SGTR

Filter (s)

Filt.00

Pathways into and out of compartment 5

Inlet Pathway Number
Inlet Pathway Number
Exit Pathway Number

Compartment number 6
Name: Environment

7:
8:
9:

(Filtered Intake) Environment to Control Room
(Unfiltered Inleakage) Environment to Control Room
(Control Room Exhaust) Control Room to Environment

Compartment type is Environment
Pathways into and out of compartment 6

Inlet Pathway Number
Inlet Pathway Number
Inlet Pathway Number
Inlet Pathway Number
Inlet Pathway Number
Exit Pathway Number

Exit Pathway Number

Total number of pathways =

3:
4
5:

6

9:
7:
8-

Calc. No. BYR04-048 & BRW-04-0042-M, Rev. 1, Attachment F, Page F-13 of F-45

(Flashed Break Flow-Iodines) Primary Loop 1 - (RCS
(Flashed Break Flow-Noble Gas) Primary Loop 2 - (R
(Steam Release-Intact SGs) Secondary Loop - Steam

(Steam Release-Failed SG) Secondary Loop - Steam G
(Control Room Exhaust) Control Room to Environment

(Filtered Intake) Environment to Control Room :
(Unfiltered Inleakage) Environment to Control Room

9
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak 95 percent Intake
Filt.o0

FREGHEHEFEHHFEERH AR R R R R R A R R R R 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:21
FHE4 4444444444344 3444444434404 443444444 R 4444 R 4R EA AR RS R H S SRS

#######################################################################
Scenario Description
#######################################################################

Radioactive Decay is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000010 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 1.0000E400 0.0000E+00 0.0000E+00 4.433E+00
IODINE 1.0000E+00 0.0000E+00 0.0000E+00 1.027E-01
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 3658. Mwt
Nuclide Group Specific half. Whole Body Inhaled Inhaled
Name . Inventory life DCF Thyroid Effective
(Ci/MWt) (s) (Sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
Kr-85 1 4.426E-01 3.383E+08 1.190E-16 0.000E+00 0.000E+00
Kr-85m 1 1.120E-01 1.613E+04 7.480E-15 0.000E+00 0.000E+00
Kr-87 1 7.157E-02 4.578E+03 4.120E-14 ° 0.000E+00 0.000E+00
Kr-88 1 2.085E-01 1.022E+04 1.020E-13 0.000E+00 0.000E+00
I-131 2 2.771E400 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 3.656E+00 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 5.042E+00 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 9.075E-01 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 3.144E+00 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Xe-133 1 1.562E+01 4.532E+05 1.560E~15 0.000E+00 0.000E+00
Xe~-135 1 4.806E-01 3.272E+04 ' 1.190E-14 0.000E+00 0.000E+00
Iodine fractions:
Aerosol = - 0.0000E+00
Elemental = 1.0000E400
Organic = 0.0000E+00

COMPARTMENT DATA

Compartment number 1: (Iodines) Prima:y Loop 1 - Reactor Céola
'Compaftment number 2: (Noble Gas) Primary Loop 2 - Reactor Coo
Compartment numbér 3: Secondary Loop - Steam Generator Volumes
Compartment number  4: Secondary Loop - Steam Generator leume

Compartment number 5: Control Room
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
: Filt.o0 :

Compartment Filter Data

Filter Efficiencies (%)

Time (hr) Flow Rate
: i (cfm) Aerosol Elemental Organic
0.0000E+00 3.9150E+04 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E~01 3.9150E+04 8.0000E+01 9.0000E+01 9.0000E+01
7.2000E+02 3.9150E+04 0.0000E+00 0.0000E+00 0.0000E+00

Compartment number 6: Environment
PATHWAY DATA
Pathway number 1: (Iodine Leakage) Primary Loop 1 (RCS) to Secondar

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
7.2000E+02

Pathway number 2:

Time (hr)

0.0000E+00
1.2400E-01
1.2900E-01
4.7200E-01
7.7800E-01

© 8.3300E-01

9.7200E-01
9.9700E-01
2.0000E+00
8.0000E+00

Pathway Filter: Removal Data

Time (hr)

'0.0000E+00
1.2400E-01
1.2900E-01
4.7200E-01
7.7800E-01
8.3300E-01
9.7200E-01
9.9700E-01
2.0000E+00
8.0000E+00

Pathway number 4:

Flow Rate
(cfm)

8.7430E-02

0.0000E+00

Pathway Filter: Removal Data

Flow Rate
{(cfm)
.1630E+01
.2910E+01
.1350E+01
.4170E+01
.0360E+01
.0260E+01
.2970E+01
.0000E+00
0.0000E+00
0.0000E+00

ON SO,

Pathway‘number 3: (Flashed Break

Flow Rate
(cfm)
3.9130E-02
9.2950E-01
1.7110E+00
5.2090E-01
2.2110E-01
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
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Filter Efficiencies (%)

Aerosol
1.0000E+02
0.0000E+00

Elemental
0.0000E+00
0.0000E+00

Organic
1.0000E+02
0.0000E+00

(Un-Flashed Break Flow-Iodines) Primary Loop 1 - (

Filter Efficiencies (%)

Aerosol
1.0000E+02
.0000E+02
.0000E+02
.0000E+402
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ N L Sy S SO SFREN

Elemental
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

Flow-Iodines) Primary Loop 1 - (RCS

Filter Efficiencies (%)

Aerosol
1.0000E+02

1.0000E+02 -
1.0000E+02 -

1.0000E+402
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

Elemental

0.0000E+00.

0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

(Flashed Break Flow-Noble Gas) Primary Loop 2 - (R



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfim Inleak - 95 percent Intake

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
1.2400E-01
1.2900E-01
4.7200E-01
7.7800E-01
8.3300E-01
9.7200E-01
9.9700E-01
2.0000E+00
8.0000E+00

Pathway number 5:

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
7.7800E-01
9.7200E-01
2.0000E+00
8.0000E+00

Flow Rate
(cfm)
5.5621E+01
4.3896E+01
5.3113E+01
. 5.4773E+401
5.0641E+01
4.0329E+401
2.3060E+01
8.7404E-02
8.7404E-02
0.0000E+00

Filt.00

Filter Efficiencies (%)

Aerosol
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

Elemental
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

R b e e el S e

Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

(Steam Release-Intact SGs) Secondary Loop - Steam

Flow Rate
 (cfm)
3.2120E~01
7.4690E+00
0.0000E+00
5.2050E-01
0.0000E+00

Filter Efficiencies (%)

Aerosol
.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

[ SRS

Elemental
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00
0.0000E+00

Organic

.0000E+02
.0000E+02
.0000E+02
.0000E+02
.0000E+02

o e e

Pathway number' 6: (Steam Release-Failed SG) Secondary Loop - Steam G

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
1.2900E-01
4.7200E-01
2.0000E+00

Pathway number 7:

Péthway Filter: Removal Data

Time (hr)

0.0000E+00
5.0000E-01
7.2000E+02

Flow Rate
{cfm)
1.0710E-01
7.3310E-01
0.0000E+00
1.1840E-02

Filter Efficiencies (%)

Aerosol
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

Elemental
0.0000E+00
0.0000E+00
0.0000E+00

0.0000E+00"

Organic
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

(Filtered Intake) Environment to Control Room

Flow Rate
(cfm)
6.4240E+03
8.5750E+403
0.0000E+00

Filter Efficiencies (%)

RAerosol
0.0000E+00
9.9000E+01
0.0000E+00

Elemental
0.0000E+00
9.5000E+01
0.0000E+00

Organic
0.0000E+00
9.5000E+401
0.0000E+00

'Pathway number 8: (Unfiltered Inleakage) Environment to Control Room

Pathway Filter: Removal -Data

Time (hr)

0.0000E+00
5.0000E-01

Flow Rate
(cfm)
1.0000E+03
1.0000E+03
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Filter Efficiencies (%)

Aerosol
0.0000E+00
0.0000E+00

Elemental
0.0000E+00
0.0000E+00

Organic
0.0000E+00
0.0000E+00



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
: Filt.00 : :
0.0000E+00 0.0000E+00

0.0000E+00

7.2000E+02 0.0000E+00

Pathway number 9: (Control Room Exhaust) Control Room to Environment

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) Rerosol "Elemental Organic
0.0000E+00 - 7.4240E+03 1.0000E+02 1.0000E+02 1.0000E+02
5.0000E-01 9.5750E+03 1.0000E+02 1.0000E+02 1.0000E+02

0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

7.2000E+02

LOCATION DATA

Location Exclusion Area Boundary (EAB) is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+Q0 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E~-04
7.2000E+02 0.0000E+00

Location Low Population Zone (LPZ) is in compartment 6

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 9.3200E-05
5.0000E-01 9.3200E-05

© 2.0000E+00 4.5000E-05
8.0000E+00 3.1200E-05
2.4000E+401 1.4100E-05
9.6000E+01 4.5400E-06
7.2000E+402 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec”-1)
0.0000E+00 3.5000E~04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00

Location Control Room is in compartment 5

Location X/Q Data

Time (hr) X/Q (s * m*-3)
0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E~04
8.0000E+00 3.1200E-04
2.4000E+01 1.9500E~04
9.6000E+01 1.6700E-04
7.2000E+02 0.0000E+00
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0
Location Breathing Rate Data
Time (hr) Breathing Rate (m~3 * sec”-1)
0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00
Locatiorni Occupancy Factor Data
Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 .. 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+02 0.0000E+00
USER SPECIFIED TIME STEP DATA - SUPPLEMENTAL TIME STEPS
Time Time step
0.0000E+00 0.0000E+00
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake
: Filt.00

FHAAHAHAAAHFHHEFFEFF AR AR EH AR HA R4 4404 R R R R R 44
» RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:21
$dd4 4444344444444 444444 FFH A FF A HARAR AR AR A MR AR R AR ER SRS

#4444 # HEE#E HEEEE 4 # #iH4d
# # # # # # # # # #
# # # # # # ¥ # # #
# $ 4 # # Hi#44 # #
# # 4 # # # # # #
# # % # # # # o # #
#i#4 #H44 # # #Hé# #

####################################################################
. Dose Output :
FHERAHAARAFFFAFHEFBHAAEERHEE S F B R R R R R R R 1 4

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) 8.4208E-07 4.0313E-06 9.6832E-07
Accumulated dose (rem) 8.4208E-07 4.0313E-06 9.6832E-07

Low Population Zone (LPZ) Doses:
Time (h) = 0.0000 Whole Body Thyroid TEDE

Delta dose (rem) : 1.4642E-07 7.0096E-07 1.6837E-07
Accumulated dose (rem) 1.4642E-07 7.0096E-07 1.6837E-07

Control Room Doses:

Time (h) = 0.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.4484E-12 1.2354E-10 5.3171E-12
Accumulated dose (rem) 1.4484E-12.  1.2354E-10 5.3171E-12
Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 2.0427E-02 '1.4356E-01 2.4922E-02
Accumulated dose (rem) 2.0427E-02 1.4356E-01 2.4923E-02

Low Population Zone (LPZ) Doses:
Time (h) = 0.1240  Whole Body Thyroid TEDE

Delta dose (rem) 3.5518E-03 2.4962E-02 4.3334E-03
Accumulated dose (rem) 3.5519E-03 2.4963E-02 4.3336E-03

Control Room Doses:
Time (h) = 0.1240 Whole Body Thyroid TEDE

Delta dose (rem) 3.9618E-04 4.7652E-02 1.8883E-03
Accumulated dose (rem) 3.9618E-04 4.7652E-02 1.8883E-03
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0 :
Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.1290 Whole Body Thyroid TEDE
Delta dose (rem) 8.6441E-04 9.4773E-02 3.8313E-03

Accumulated dose (rem) 2.1292E-02 2.3833E-01 2.8754E-02
Low Population Zone (LPZ) Doses:
Time (h) = 0.1290 Whole Body  Thyroid TEDE

Delta dose (rem) 1.5030E-04 1.6479E-02 6.6618E-04
Accumulated dose (rem) 3.7022E~03 4.1442E-02 4.9998E-03

Control Room Doses:
Time (h) = 0.1290 Whole Body Thyroid TEDE

Delta dose (rem) - 3.1515E~-05 5.3966E-03 2.0045E-04
Accumulated dose (rem) 4.2770E-04 5.304%9E-02 2.0888E-03

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE

Delta dose (rem) 8.4621E-02 1.4677E+01 5.4390E-01
Accumulated dose (rem) - 1.0591E-01 1.4915E+01 5.7265E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.4720 Whole Body Thyroid TEDE
Delta dose (rem) 1.4714E-02 2.5520E+00 9.4573E-02
Accumulated dose (rem) 1.8416E-02 2.5934E+00 9.9573E-02

Control Room Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE

Delta dose (rem) 5.6201E-03 1.2536E+01 3.9785E-01
Accumulated dose (rem) 6.0478E-03 1.2589E+01 3.9994E-01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) - 4.1545E-03 2.4663E-01 1.1868E~02
Accumulated dose (rem) 1.1007E-01 1.5162E+01 5.8452E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.5000 .- Whole Body Thyroid TEDE
Delta dose (rem) 7.2239E-04 4.28B85E-02 2.0636E-03
Accumulated dose (rem) 1,9138E-02 2.6363E+400 1.0164E-01
Control Room Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) . 6.7421E-04 1.8688E+00 '5.9121E~02
Accumulated dose (rem) 6.7220E-03 1.4458E+01 4.5906E-01

Exclusion Aréa Boundary (EAB) Doses:
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Time (h) =

0.7780 Whole Body
Delta dose (rem) 3.8146E-02
‘Accumulated dose (rem) 1.4821E-01

Low Population Zone (LPZ) Doses:

0.7780

Time (h) = Whole Body
Delta dose (rem) 6.6328E-03
Accumulated dose (rem) 2.5771E-02
Control Room Doses:

Time (h) = 0.7780 Whole Body
Delta dose (rem) 4,6923E~-03
Accumulated dose (rem) 1.1414E-02

Filt.o0

Thyroid
2.2981E400
1.7460E+01

Thyroid
3.9959E-01
3.0359E+00

Thyroid
6.2388E+00
2.0696E+01

Exclusion Area Boundary (EAB) Doses:

0.8330

Time (h) = Whole Body
Delta dose {(rem) 5.8846E-03
Accumulated dose (rem) 1.5410E-01

Low Population Zone (LPZ) Doses:

Time (h) = 0.8330 Whole Body
Delta dose (rem) 1.0232E-03
Accumulated dose (rem) 2.6795E-02
Control Room Doses:

Time (h) = 0.8330 Whole Body
Delta dose (rem) 6.8956E~04
Accumulated dose (rem) 1.2104E-02

Thyroid
1.8865E-01
1.7648E+01

Thyroid
3.2803E-02
3.0687E+00

Thyroid
1.4100E-01
2.0837E+01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.0578E-02
1.6467E-01

Accumulated dose (rem)

Low Population Zone (LPZ) Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.8393E-03
Accumulated dose (rem) 2.8634E-02
Control Room Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.5565E~03
Accumulated dose (rem) 1.3660E-02

Thyroid
2.4455E-02
1.7673E+01

Thyroid
'4.2522E-03
3.0730E+00

. Thyroid

1.4224E-01
2.0980E+01

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.9970 Whole Body
Delta dose (rem) 1.0435E-03
Accumulated dose (rem) 1.6572E-01
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Thyroid
0.0000E+00
1.7673E+01

TEDE
1.1000E-01
6.9452E~-01"

TEDE

" 1.9126E~02

1.2076E~-01

TEDE
1.9978E-01
6.5884E~01

TEDE
1.1780E~02
7.0630E-01

TEDE
2.0483E-03
1.2281E-01

TEDE
5.0960E-03
6.6394E-01

TEDE
1.1342E-02
7.1764E-01

TEDE
1.9721E~03
1.2478E-01

TEDE
6.0011E-03
6.6994E-01

TEDE
1.0435E-03
7.1868E-01



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0
Low Population Zone (LPZ) Doses:
Time (h) = 0.9970 Whole Body Thyroid
Delta dose (rem) 1.8145E-04 0.0000E+00

Accumulated dose (rem) 2.8815E-02 3.0730E+00
Control Room Doses:

0.9970

Time (h) = Whole Body =~ Thyroid
Delta dose (rem) 2.5103E~04 8.6710E-03
Accumulated dose (rem) 1.3911E~02 2.0988E+01
Exclusion Area Boundary (EAB) Doses:

Time (h) = 2.0000 Whole Body Thyroid
Delta dose (rem) 1.5023E~04 0.0000E+00
Accumulated dose (rem) 1.6587E-01 1.7673E+01
Low Population Zone (LPZ) Doses:

Time (h) = 2.0000 Whole Body Thyroid
Delta dose (rem) 2.6122E~05 0.0000E+00
Accumulated dose (rem) 2.8841E-02 3.0730E+00
Control Room Doses:

Time (h) = 2.0000 Whole Body Thyroid
Delta dose (rem) 3.6347E~03 2.9354E-02
Accumulated dose (rem) 1.7546E-02 2.1018E+01
Exclusion Area Boundary (EAB) Doses:

Time (h) = 8.0000 Whole Body Thyroid
Delta dose (rem) 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.6587E-01 1.7673E+01
Low Population Zone (LPZ) Doses:

Time (h) = 8.0000 Whole Body Thyroid
Delta dose (rem) 4.3070E-04 2.7995E-01
Accumulated dose (rem) 2.9272E-02 3,3529E+400
Control Room Doses:

Time (h) = 8.0000 Whole Body Thyroid
Delta dose (rem) 4,0464E~04 1.3601E-01
Accumulated dose (rem) 1.7951E~02 2.1154E+01
Exclusion Area Boundary (EAB) Doses:

Time (h) = 24.0000 Whole Body  Thyroid

Delta dose (rem) . 0.0000E+00 0.0000E+00
Accumulated dose (rem) 1.6587E-01 1.7673E+01

Low Populétion Zone (LPZ) Doses:
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TEDE
1.8145E-04
1.2496E~01

TEDE
5.218%E-04
6.7046E~01

TEDE
1.5023E~-04
7.1883E~01

TEDE
2.6122E~05
1.2499%E-~01

TEDE
4.5515E~03
6.7501E-01

TEDE
0.0000E+00
7.1883E-01

TEDE
9.1233E~-03
1.3411E~01

TEDE
4.6276E~03
6.7964E~01

TEDE
0.0000E+00
7.1883E~01



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0
Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) 3.0257E-04 2.1619E-01 6.9709E-03

Accumulated dose (rem) 2.9575E-02 3.5691E+00 1.4109E-01 -

Control Room Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.7240E-05 1.3547E-01 4.2058E-03
Accunmulated dose (rem) 1.7978E-02 2.1289E+01 6.8385E-01

Exclusion Area Boundary (EAB) Doses:
Time (h) = 96.0000 Whole Body Thyroid TEDE

Delta dose (rem) 0.0000E+00 O0.000O0E+00 0.0000E+00
Accumulated dose (rem) 1.6587E-01 1.7673E+01 7.1883E-01

Low Population Zone (LPZ) Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.3107E-04 4.1666E-01 1.2973E-02
Accumulated dose (rem) 2.9806E-02 3.9858E+00 1.5406E-01

Control Room Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
| Delta dose (rem) 2.4970E-05 1.7123E-01 5.2619E-03
§ Accumulated dose (rem) 1.8003E-02 2.1460E+01 6.8911E-01
§ Exclusion Area Boundary (EAB) Doses:
Time (h) = 720.0000 Whole Body Thyroid TEDE
! Delta dose (rem) 0.0000E+00 O0.0000E+00 0.0000E+00

Accumulated dose (rem) 1.6587E-01 1.7673E+01 7.1883E-01
Low Population Zone (LPZ) Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 1.1733E-04 3.2875E-01 1.0128E-02
Accumulated dose (rem) 2.9923E-02 4.3145E+400 1.6419E-01
Control Room Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE

Delta dose (rem) 2.4187E-05 2.3507E-01 .1822E-03
Accumulated dose (rem) 1.8027E-02 2.1695E+01 6.9629E-01

~J

314
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I-131 Summary
#H44444H44 44344 S A SA SR AREHSAAF AR AHEFASHHHHH A SSRGS AL E R A RS

(Iodines) Primary Loo (Noble Gas) Primary L Secondary Loop - Stea

Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
0.000 1.0137E+04 1.0137E+04 ~ 3.3068E-05
0.124 ~ 9.6592E+03 ' 9.6247E+403 8.0008E-01
0.129 9.6432E403 9.6088E+03 8.3152E-01
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0
0.472 8.4064E+03 8.3772E+403 2.8419E+00
0.500 8.309%E+03 8.2810E+03 2.9938E+00
0.778 7.4099E+03 7.3842E+403 4_.4081E+00
0.833 7.2560E+03 7.2308E+403 4.6374E+00
0.972 6.9551E+03 6.9313E+03 5.1885E+00
0.997 6.9247E+403 6.9009E+03 5.3013E+400
1.397 6.9129E+03 6.8892E+403 7.0978E+00
1.697 6.9041E+403 6.8804E+03 8.4416E400
1.997 6.8953E+403 6.8717E403 9.7821E+00
2.000 6.8953E+403 6.8716E+03 9.7955E+00
2.400 6.8836E+03 6.8599E+03 1.1539E+401
2.700 6.8748E+403 6.8512E+03 1.2838E+01
3.000 6.8660E+03 6.8425E+03 1.4131E+01
3.300 6.8573E+03 6.8338E+403 1.5417E+401
3.600 6.8486E+03 6.8251E+03 ' 1.6696E+401
3.900 6.8399E+03 6.8164E+403 1.7969E+401
4.200 6.8312E+03 6.8077E+03 1.9235E401
4.500 6.8225E+403 6.7990E+403 2.0495E+01
4.800 6.8138E+03 6.7904E+03 2.1748E+01
5.100 6.8051E+03 6.7817E+03 2.2994E+01
5.400 6.7965E+03 6.7731E+403 2.4235E+01
5.700 6.7878E+03 6.7645E+03 2.5468E+01
6.000 6.7792E+03 6.7559E+03 2.6695E+01
6.300 6.7705E+03 6.7473E+03 2.7916E+01
6.600 6.7619E+403 6.7387E+03 2.9131E+401
6.900 6.7533E403 6.7301E403 3.0339E+01
7.200 6.7447E+03 6.7216E+03 3.1541E+01
7.500 6.7361E+03 6.7130E+403 3.2736E+01
7.800 6.7276E+03 6.7045E+403 3.3925E+01
8.000 6.7219E+403 6.6988E+03 3.4715E+01
8.300 6.7133E+403 6.6916E+03 3.5991E+01
8.600 6.7048E+03 6.6844E+03 3.7265E+01
8.900 6.6962E+03 6.6772E+03 3.8535E+01
9.200 6.6877E+403 6.6700E+03 3.9803E+01
9.500 6.6792E+03 6.6628E+03 4.1067E+01
9.800 6.6707E+03 6.6556E+03 4.232%E+401
10.100 6.6622E+03 6.6484E+403 4.3587E+01
10.400 6.6537E+03 6.6413E+03 4.4843E401
24.000 6.2805E+03 6.3246E+03 9.8676E+01
96.000 4.6267E+03 4.8833E+03 2.9870E+02
720.000 3.2734E+402 5.1908E+02 1.9622E+402
Secondary Loop - Stea Control Room Environment
Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)

0.000 1.9527E-02 9.1784E-08 1.4800E-05
0.124 4.7247E+02 2.9532E-03 5.2705E-01
0.129 4.8790E+02 5.0766E-03 8.7546E-01
0.472 1.6562E+403 2.5287E-01 5.4894E+01
0.500 1.7506E+03 2.4554E-01 5.5804E+01
0.778 2.6307E+03 1.2286E-02 6.4292E+01
0.833 2.7817E+03 6.9195E-03 6.4990E+01
0.972 3.0769E+03 1.4830E-03 6.5081E+01
0.997 3.1064E+03 1.1207E-03 6.5081E+401
1.397 3.1019E+403 1.2670E~-05 6.5081E+01
1.697 3.0986E+03 4.392%E-07 6.5081E+01
1.997 3.0952E+03 1.5231E-08 6.5081E+401
2.000 3.0952E+03 1.4727E-08 6.5081E+01
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

.400
.700
.000
.300
. 600
.900
.200
.500
.800
.100
.400
.700
.000
.300
.600
. 900
.200
.500
.800
.000
.300
.600
.900
.200
.500
.800
10.100
10.400
24.000
96.000
720.000

WWWOWoOMOWMOJIIJOAOANONTUNUUD EHEDWWWWNORN

3.0900E+03
3.0860E+03
3.0821E+03
3.0782E+03
3.0743E+03

- 3.0705E+03

3.0666E+03
3.0627E+403
3.0588E+03
3.0549E+03
3.0511E+03
3.0472E+03
3.0433E+403
3.0395E+03
3.0356E+03
3.0318E+03
3.0280E+03
3.0241E+03
3.0203E+03
3.0177E+03
3.0139E+03
3.0101E+03
3.0063E+03
3.0025E+03
2.9987E+03
2.9949E+03
2.9911E+03
2.9873E+03
2.8206E+03
2.0811E+03
1.4922E+02

Filt.o0

.5268E-05
.6604E-05
.7035E-05
.7433E-05
.7827E-05
.8218E-05
.8607E-05
.8994E-05
.9378E-05
.9760E-05
.0140E-05
.0517E-05
.0891E-05
.1264E-05
.1634E-05
.2001E-05
.2367E-05
.2730E-05
.3091E-05
.3330E-05
.7708E-05
.5736E-05
.5624E-05
.5576E-05
.5531E-05
.5486E-05
.5441E-05
.5396E-05
.3421E-05
.5411E-05
.4639E-07

OCHWWWLWLWWWWWWWY WO WO WO OWIW MWK MM O W D

.5901E+01
.6519E+01
.7140E+01
.7764E+01
.8390E+01
.9020E+01
.9652E+01
.0287E+01
.0925E+01
.1565E+01
.2208E+01
.2854E+01
.3503E+01
.4154E+01
.4808E+01
-5464E+01
.6123E+01
.6785E+01
.7449E+01
.7894E+01
.8464E+01
-.9034E+01
.9604E+01
.0172E+01
.0740E+01
.1307E+01
.1874E+01
.2439E+01
.0723E+02
.1692E+02
.0345E+02

[SAN R i e e Bie ol o o e o e o BIENS IEAN S HES HENG RS NS BN BN IR RS RN R P B B B o W e A R e e oA )

#EAAAHAFFEHAFHEHEFA AR A FRAASEEHAFA R FAFHE A H SR A A E A SR A4 A AR A A
Cumulative Dose Summary
FHEH4FHAHHEHHHAHHEF B HHH B HHEFHEBH 4R H AR R H A S H A A SR SR AA4HHHS

Time
(hr)
0.000
0.124
0.129
0.472
0.500
0.778
0.833
0.972
0.997
1.397
1.697
1.997
2.000
2.400
2.700
3.000
3.300
3.600

Exclusion Area Bounda Low Population Zone (

Control Room

Thyroid
(rem)

.0000E+00
.4356E-01
.3833E-01
.4915E+401
.5162E+01
.7460E+01
.7648E+01
.7673E+01
1.7673E+401
1.7673E+01
1.7673E+01
1.7673E+401
1.7673E+401
1.7673E+01
1.7673E+01
1.7673E+01
1.7673E+401
1.7673E+401

[ N T S )

TEDE

(rem)
0.0000E+00
2.4923E-02
2.8754E-02
5.7265E-01
5.8452E~01
6.9452E-01
7.0630E-01
7.1764E-01
7.1868E-01
7.1874E-01
7.1879E-01
7.1883E-01
7.1883E-01
7.1883E-01
7.1883E~01
7.1883E-01
7.1883E-01
7.1883E-01

Thyroid
(rem)
0.0000E+00
2.4963E-02
4.1442E~-02
2.5934E+00
2.6363E+00
3.0359E+00
3.0687E+00
3.0730E+00
3.0730E+00
3.0730E+00
3.0730E+00
3.0730E+00
3.0730E+00
3.0913E+00

'3.1051E+00

3.1189E+00
3.1327E+00
3.1466E+00

' TEDE

(rem)
0.0000E+00
4.3336E-03
4,9998E-03
9.9573E-02
1.0164E~-01
1.2076E-01
1.2281E-01
1.2478E-01
1.2496E-01
1.2498E-01
1.2498BE-01
1.2499E~01
1.2499E-01
1.2560E-01
1.2606E-01
1.2651E-01
1.2697E-01
1.2743E-01

Thyroid
(rem)
0.0000E+00
4.7652E-02
5.3049E-02
1.2589E+01
1.4458E+401
2.0696E+01
2.0837E401
2.0980E+01

2.0988E+01

2.1017E401
2.1018E+01
2.1018E+01
2.1018E401
2.1025E401
2.1031E+01
2.1038E+01
2.1045E401
2.1052E+01

TEDE

(rem)
0.0000E+00
1.8883E-03
2.0888E-03
3.9994E-01
4.5906E-01
6.5884E-01
6.6394E-01
6.6994E-01
6.7046E-01
6.7387E~01
6.7464E-01
6.7501E-01
6.7501E~-01
6.7543E-01
6.7571E-01
6.7596E-01
6.7619E-01
6.7642E-01
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 1 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0

3.900 1.7673E+01 7.1883E-01 3.1605E+400 1.2788E-Q01 2.1059E+01 6,7664E-01
4.200 1.7673E+01 7.1883E-01 3.1744E+00 1.2834E-01 2.1066E+01 6.7686E-01
4.500 1.7673E+01 7.1883E-01 3.1884E+00 1.2879E-01 2.1072E+01 6.7707E-01
4.800 1.7673E401 7.1883E-01 3.2023E+00 1.2925E-01 2.1079E+01 6.7729E-01
5.100 1.7673E+01 7.1883E-01 3.2163E+00 1.2970E-01 2.1086E+01 6.7751E-01
5.400 1.7673E+01 7.1883E-01 3.2304E+00 1.3016E-01 2.1093E+01 6.7773E-01
5.700 1.7673E+01 7.1883E-01 3.2444E+00 1.3061E-01 2.1100E+01 6.7795E-01
6.000 1.7673E+01 7.1883E-01 3.2585E+00 1.3107E-01 2.1107E+401 6.7817E-01
6.300 1.7673E+01 7.1883E-01 3.2726E+00 1.3153E-01 2.1114E+01 6.7839E-01
6.600 1.7673E+01 7.1883E-01 3.2867E+00 1.3198E-01 2.1121E+01 6.7861E-01
6.900 1.7673E+01 7.1883E-01 3.3008E+00 1.3244E-01 2.1128E+01 6.7883E-01
7.200 1.7673E+01 7.1883E-01 3.3150E+00 1.3289E-01 2.1135E+01 6.73905E-01
7.500 1.7673E+01 7.1883E-01 3.3292E+400 1.3335E-01 2.1142E+01 6.7927E-01
7.800 1.7673E+01 7.1883E-01 3.3434E+00 1.3381E-01 2.1149E+01 6.7949E-01
8.000 1.7673E+401 7.1883E-01 3.3529E+00 1.3411E-01 2.1154E+01 6.7964E-01
8.300 1.7673E+01 7.1883E-01 3.3573E+00 1.3426E-01 2.1158E+01 6.7977E-01
8.600 1.7673E+01 7.1883E-~01 3.3616E+00 1.3440E-01 2.1160E+01 6.7985E-01
8.900 1.7673E+01 7.1883E-01 3.3659E+00 1.3454E-01 2.1163E+01 6.7994E-01
9.200 1.7673E+01 7.1883E-01 3.3702E+00 1.3468E-01 2.1166E+01 6.8002E-01
9.500 1.7673E+01 7.1883E-01 3.3745E+00 1.3482E-01 2.1168E+01 6.8010E-01
9.800 1.7673E+01 7.1883E-01 3.3787E+00 1.3496E-01 2.1171E+01 6.8019E-01
10.100 1.7673E+401 7.1883E-01 3.3830E+00 1.3510E-01 2.1174E+01 6.8027E-01
10.400 1.7673E+01 7.1883E-01 3.3872E+00 1.3524E-01 2.1176E+01 6.8035E-01
24.000 1.7673E+01 7.1883E-01 3.5691E+00 1.4109E-01 2.1289E+01 6.8385E-01
96.000 1.7673E+401 7.1883E-01 3.9858E+00 1.5406E-01 2.1460E+01 6.8911E-01
720.000 1.7673E+401 7.1883E-01 4.3145E+00 1.6419E-01 2.1695E+01 6.9629E-01

FHAGHHAHFHHHE A FFHHH 444 A 44443 H 444 H4 8443243444444 4 4448484444444 4444
Worst Two-Hour Doses
FERAH A S S A HHHEHEHAHHH4HH G4 FH TG4 A 44443444 HH44HH4 4444444484444 344

Exclusion Area Boundary (EAB)
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)
0.0 1.6587E-01 1.7673E+401 7.1883E~-01

Calc. No. BYR04-048 & BRW-04-0042-M; Rev. 1, Attachment F, Page F-26 of F-45



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

FHEHH 444 HHF 4444444444444 HHH R HHHAS A ESSAH RS AR AR A S SRR A S A AR HS
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:50
FHEFFHEHFHHHFHFHH S8 B H A A4S SR A4 H AR H ARG S R E AR A SRR HHE

FHEFHAHAAEFHFHE S FHFHHEFEHFFHHHIHHHHHH S HHH S04 4444444440442 4444444
File information )
FHAFFFHEHHEFFHFHHFHIHHH LA FHBEAFH 4G4 A 4B S 4H8H 4444440 H 44014424444

Plant file = C:\Documents and Settings\Aleem Boatright\My Documents\My
Work\Exelon\Byron & Braidwood\SGTR\RADTRAD\Rev 1\ (Large CR Volume Conservatism
Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.psf

Inventory file = c:\program files\radtrad3-03\defaults\byron-braidwood ast
sgtr case 3 secondary loop equilibrium iodine activity source terms.nif

Release file = c:\program files\radtrad3-03\defaults\byron-braidwood sgtr

case 3 iodine only-release fractions.rft
Dose Conversion file = c:\program files\radtrad3-03\defaults\fgrllsl2.inp

#HdH4 HH#4 ##444 # # #  Hi##d # #  HH#44
# t 4 # ¥ #4 ¥ # # # # #
# # 4 # # & # # # # # # #
#H444 $#44 #H44 # & # & #4444 # # #
# # # # 4 # 4 4 # # #
# $ 4 ¥ 4 #4 4 # # #
# ##44 # t # ¥ 4 #### #

Radtrad 3.03 4/15/2001
Byron/Braidwood SGTR - Case 3 - Dose from Pre-Accident Secondary Cooclant
Equilibrium Iodine Activity - Control Room € 240,000 cu. ft. CR Volume with 8575cfm
Intake - 1000cfm Unfilt Inleakage - 95% CR Intake Fiters - 80% ARerosol, 90%
Elemental & Organic Rec
Nuclide Inventory File:
c:\program files\radtrad3-03\defaults\byron-braidwood ast sgtr case 3 secondary
loop equilibrium iodine activity source terms.nif
Plant Power Level:
3.6583E403
Compartments:
4
Compartment 1:
Secondary Loop - Steam Geherator Volumes (3 Intact SGs)
-3
3.3800E+403

OO O0O0OOo

Compartment 2:
Secondary Loop - Steam Generator Volume (Failed SG)

3
1.1260E+03
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

[oNeNoNoNe

Compartment 3:
Control Room
1
2.4000E+05

OO OO

Compartment 4:
Environment

2

0.0000E+00

QO OO0

Pathways:
5
Pathway 1:
(Steam Release-Intact SGs) Secondary Loop - Steam Generator Volumes to Environment
1
4
2
Pathway 2:
(Steam Release-Failed SG) Secondary Loop - Steam Generator Volume to Environment
2
4
2
Pathway 3:
(Filtered Intake) Environment to Control Room
; 4
:‘ 3
! 2
Pathway 4:
(Unfiltered Inleakage) Environment to Control Room
4
3
2
Pathway 5:
(Control Room Exhaust) Control Room to Environment
3
4
2
End of Plant Model File
Scenario Description Name:

Plant Model Filename:

Source Term:
2
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

1 1.0000E+00

2 3.3318E-01
c:\program files\radtrad3-03\defaults\fgrllgl2.inp
c:\program files\radtrad3-03\defaults\byron-braidwood sgtr case 3 iodine only-
release fractions.rft

0.0000E+400

0

0.0000E+00 1.0000E+00 0.0000E+00 1.0000E+00
Overlying Pool:

0
.0000E+00

0
0
0
0
0
Compartments:

4
Compartment 1:

ElcNoNoNoNeNoNoN Tle

Compartment 2:

Compartment 3:

.9150E+04

.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
.0000E-01 8.0000E+01 9.0000E+01 9.0000E+01
.2000E+02 0.0000E+00 0.0000E+00 0.0000E+00

CONUNMTOWWHFOOOORRrOS O00O0O0O0O MO

Compartment 4:
0
1
0
0
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1]

WHOOOOO T OODOODODOONBKKOBKOOOOO+TOOODOO

OO OO

0

Pathways:

5

Pathway 1:

0

P OO0OOCO

0.0000E+00
7.7800E-01
9.7200E-01
2.0000E+0Q0
8.0000E+00

o

hway 2:

.0000E+00
.2900E-01
.7200E-01
.0000E+00

hway 3:

0.0000E+00
5.0000E-01
7.2000E+02
0
0

3.2120E-01
7.4690E+00
0.0000E+00
5.2050E-01
0.0000E+00

1.0710E-01
7.3310E-01
0.0000E+00
1.1840E-02

6.4240E+03
8.5750E+03
0.0000E+00

1.0000E+0Q2
1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

1.0000E+02
1.0000E+02
1.0000E+02
1.0000E+02

0.0000E+00
9.9000E+01
0.0000E+00

Filt.o0
0.0000E+00 1.0000E+402
0.0000E+00 1.0000E+402
0.0000E+00 1.0000E+02
0.0000E+00 1.0000E+402
0.0000E+00 1.0000E+02
0.0000E+00 1.0000E+02
0.0000E+00 1.0000E+402
0.0000E+00 1.0000E+02
0.0000E+00 1.0000E+02
0.0000E+00 0.0000E+00
9.5000E+401 9.5000E+01
0.0000E+00 0.0000E+00

(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

t OO oo

g
[

hway 4:

.0000E+00 1.0000E+03
.0000E-01 1.0000E+03
.2000E+02 0.0000E+00

Pathway 5:

.0000E+00 7.4240E+03
.0000E-01 9.5750E+403
.2000E+402 0.0000E+00

OO0 O0CO0OOCONUOWHOODOOOHOOOOOONNMNOWFHOODODOO

Dose Locations:
3
Location 1:

Filt.o0

0.0000E+00 0.0000E+0Q0 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00

1.0000E+02 1.0000E+02 1.0000E+02
1.0000E+402 1.0000E+402 1.0000E+02
0.0000E+0Q0 0.0000E+00 0.0000E+00

Exclusion Area Boundary (EAB)

4
1
3
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E~04
2.0000E+00 0.0000E+00
1
4
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+401 2.3000E-04
7.2000E+02 0.0000E+00
0

Location 2:

Low Population Zone (LPZ)
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

-000G0E+00
.0000E-01
.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

O b W DO WO

.0000E+00
.0000E+00
.4000E+401
.2000E+02

O NIN OO E JWOWNORNUO I &S
N =W

Location 3:
Control Room

.0000E+00
.2000E+02

o w

.0000E+00
.4000E+01
.6000E+01
.2000E402
ective Volume

O

Ef

.0000E+00
.0000E-01
.0000E+00
.0000E+00
.4000E+01
.6000E+01
.2000E+02

NSONONUVOIRHJIJONOBKE JONMRE O W

OHEKE WO WK

.3200E-05
.3200E-05
.5000E-05
.1200E-05
.4100E-05
.5400E-06
.0000E+00

.5000E-04
.8000E-04
.3000E-04
.0000E+00

.5000E-04
.0000E+00

.0000E+00
.0000E-01
.0000E-01
.0000E+00
Location:

.7700E-03
.1400E-04
.9800E-04
.1200E-04
.9500E-04
.6700E-04

.0000E+00

Simulation Parameters:

1

0.0000E+00 0.

Output Filename:

0000E+00

Filt.o0

C:\Documents and Settings\Aleem Boatright\My Documents\My Work\Exelon\Byron &
Braidwood\SGTR\RADTRAD\Rev 1\ (Large CR Volume Conservatism Test) B-B AST SGTR -
Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake Filt.o0

COR R

End of Scenario File
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

$HAHSESHEHHHBEHH IS HF AR EH A E R AR A A A AR R R R R R R R SRR R R 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:50
FHEFHHHHHFHH S FHH 343434 HHH A BB H S H SRR AR HSHH S SR H S

FHESHEHFFEHHFHEHH S HHFHH 4 4R FHRAHHHA S A4 H R A AR S A A SRR SR A B RS A A4S 4
Plant Description
FHEFHFHFHHFHFH 4443 H444H 444444 H 44 H AR A4 A B E AR AEHHAAAEHAR R AR AHEES

Number of Nuclides = 60

Inventory Power = 1.0000E+00 MWth

Plant Power Level = 3.6583E+03 MWth

Number of compartments = 4

Compartment information

Compa:tment number 1 (Source term fraction = 1.0000E+00

)

Name: Secondary Loop - Steam Generator Volumes
Compartment volume = 3.3800E+403 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 1
Exit Pathway Number 1: (Steam Release-Intact SGs) Secondary Loop - Steam

Compartment number 2 (Source term fraction = 3.3318E-01
)
Name: Secondary Loop - Steam Generator Volume
Compartment volume = 1.1260E+03 (Cubic feet)
Compartment type is Normal
Pathways into and out of compartment 2
Exit Pathway Number 2: (Steam Release-Failed SG) Secondary Loop - Steam G

Compartment number 3

Name: Control Room

Compartment volume = 2.4000E+05 (Cubic feet)

Compartment type is Control Room

Removal devices within compartment:

Filter (s)

Pathways into and out of compartment 3
Inlet Pathway Number 3: (Filtered Intake) Environment to Control Room
Inlet Pathway Number 4: (Unfiltered Inleakage) Environment to Control Room
Exit Pathway Number 5: (Control Room Exhaust) Control Room to Environment

Compartment number 4

Name: Environment

Compartment type is Environment

Pathways into and out of compartment 4
Inlet Pathway Number 1: (Steam Release-Intact SGs) Secondary Loop - Steam
Inlet Pathway Number 2: (Steam Release-Failed SG) Secondary Loop - Steam G
Inlet Pathway Number 5: (Control Room Exhaust) Control Room to Environment

Exit Pathway Number 3: (Filtered Intake) Environment to Control Room
Exit Pathway Number 4: (Unfiltered Inleakage) Environment to Control Room
Total number of pathways = 5
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

FHASRHHE 440 HH R4 H R4 HA 0 E S H AR AR R R R S 4
RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004 at 1:34:50
FEFH4HH4FFEFHHHHHH BB BB A HHHFEIH SRR AR A BB S

#Hddd4dAAHA4E A4 A HHAHEHA A ARAREHE SRS S A AES AR H A SRR R4S
Scenario Description
#Edd4444F44A4 4444444 H R H4FFEHH AR ARAHERH S S AAAAHES S AR A EH A AR AL A SHRHHS

Radiocactive Decay is enabled

Release Fractions and Timings

GAP EARLY IN-VESSEL LATE RELEASE RELEASE MASS
0.000010 hr 0.0000 hrs 0.0000 hrs (gm)
NOBLES 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
IODINE 1.0000E+400 0.0000E+00 0.0000E+00 7.198E-05
CESIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
TELLURIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
STRONTIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
BARIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
RUTHENIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
CERIUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
LANTHANUM 0.0000E+00 0.0000E+00 0.0000E+00 0.000E+00
Inventory Power = 3658. MWt
Nuclide Group Specific half Whole Body Inhaled Inhaled
Name Inventory life DCF Thyroid Effective
(Ci/MwWt) (s) (Sv-m3/Bg-s) (Sv/Bq) (Sv/Bq)
I-131 2 1.941E-03 6.947E+05 1.820E-14 2.920E-07 8.890E-09
I-132 2 2.561E-03 8.280E+03 1.120E-13 1.740E-09 1.030E-10
I-133 2 3.532E~-03 7.488E+04 2.940E-14 4.860E-08 1.580E-09
I-134 2 6.357E-04 3.156E+03 1.300E-13 2.880E-10 3.550E-11
I-135 2 2.203E-03 2.380E+04 8.294E-14 8.460E-09 3.320E-10
Iodine fractions
Aerosol = 0.0000E+00
Elemental = 1.0000E+400
Organic = 0.0000E+00

COMPARTMENT DATA
Compartment number 1l: Secondary Loop - Steam Generator Volumes
Compartment number 2: Secondary Loop - Steam Generator Volume
Compartment number 3: Control Room
Compartment Filter Data
Time (hr) Flow Rate Filter Efficiencies (%)
s (cfm) Aerosol Elemental Organic
-0.0000E+00 3.9150E+04 0.0000E+00 0.0000E+00 0.0000E+00
5.0000E-01 3.9150E+04 8.0000E+01 9.0000E+01 9.0000E+401
7.2000E+402 3.9150E+04 0.0000E+00 0.0000E+00 0.0000E+00

Compartment number 4: Environment
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PATHWAY DATA

Pathway number 1: (Steam Release-Intact SGs) Secondary Loop - Steam

Pathway Filter: Removal Data

Time (hr) Flow Rate Filter Efficiencies (%)

(cfm) RAerosol Elemental Organic
0.0000E+00 3.2120E-01 1.0000E+02 0.0000E+00 1.0000E+02
7.7800E-01 7.4690E+00 1.0000E+02 0.0000E+00 1.0000E+02
9.7200E-01 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02
2.0000E+00 5.2050E-01 1.0000E+402 0.0000E+00 1.0000E+02
8.0000E+00 0.0000E+00 1.0000E+02 0.0000E+00 1.0000E+02

Pathway number 2: (Steam Release-Failed SG) Secondary Loop - Steam G

Pathway Filter: Removal Data

Time (hr)

0.0000E+00
1.2900E-01
4.7200E-01
2.0000E+00

Pathway number 3:

Time (hr)

0.0000E+00
5.0000E-01
7.2000E+02

Pathway number 4:

Time (hr)

0.0000E+00
5.0000E-01
7.2000E+402

Pathway number 5:

Time (hr)

0.0000E+00
5.0000E-01
7.2000E+02

LOCATION DATA

Flow Rate
(cfm)
1.0710E-01
7.3310E-01
0.0000E+00
1.1840E-02

Pathway Filter: Removal Data

Flow Rate
(cfm)
6.4240E+03
8.5750E+03
0.0000E+00

Pathway Filter: Removal Data

Flow Rate
(cfm)
1.0000E+403
1.0000E+03
0.0000E+00

Pathway Filter: Removal Data

Flow Rate
(cfm)
7.4240E+03
9.5750E+03
0.0000E+00
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Filter Efficiencies (%)

Aerosol
.0C000E+02
.0000E+02
.0000E+02
.0000E+02

(A

(Filtered Intake) Environment

Elemental
0.0000E+00
0.0000E+00
0.0000E+400
0.0000E+00

Organic
1.0000E+02
1.0000E+402
1.0000E+02
1.0000E+02

to Control Room

Filter Efficiencies (%)

Aerosol
0.0000E+00
9.9000E+01
0.0000E+00

Elemental
0.0000E+00
9.5000E+01
0.0000E+00

Organic
0.0000E+00
9.5000E+01
0.0000E+00

(Unfiltered Inleakage) Environment to Control Room

Filter Efficiencies (%)

Aerosol
0.0000E+00
0.0000E+00
0.0000E+00

Elemental
0.0000E+00
0.0000E+00
0.0000E+00

Organic
0.0000E+00
0.0000E+00
0.0000E+00

(Control Room Exhaust) Control Room to Environment

Filter Efficiencies (%)

Aerosol
1.0000E+02
1.0000E+02
0.0000E+00

Elemental
1.0000E+02
1.0000E+02
0.0000E+00

Organic
1.0000E+02
1.0000E+02
0.0000E+00



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfn Inleak - 95 percent Intake
Filt.o0

Location Exclusion Area Boundary (EAB) is in compartment 4

Location X/Q Data

Time (hr) X/Q (s * m"-3)
0.0000E+00 5.3600E-04
5.0000E-01 5.3600E-04
2.0000E+00 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m"*3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+0Q0 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+402 0.0000E+00

Location Low Population Zone (LPZ) is in compartment 4

Location X/Q Data

Time (hr) X/Q (s * m"-3)
0.0000E+00 9.3200E-05
5.0000E-01 9.3200E-05
2.0000E+00 4.5000E-05
8.0000E+00 3.1200E-05
2.4000E+01 1.4100E-05
9.6000E+01 4.5400E-06
7.2000E+02 0.0000E+00
Location Breathing Rate Data
Time (hr) Breathing Rate (m"3 * sec”-1)
0.0000E+00 3.5000E-04
8.0000E+00 1.8000E-04
2.4000E+01 2.3000E-04
7.2000E+02 0.0000E+00
Location Control Room is in compartment 3

Location X/Q Data

Time (hr) X/Q (s * m~-3)
0.0000E+00 1.7700E-03
5.0000E-01 8.1400E-04
2.0000E+00 6.9800E-04
8.0000E+00 3.1200E-04
2.4000E+401 1.9500E-04
9.6000E+01 1.6700E-04
7.2000E402 0.0000E+00

Location Breathing Rate Data

Time (hr) Breathing Rate (m*3 * sec”-1)

"0.0000E+00 3.5000E-04
7.2000E+02 0.0000E+00

Location Occupancy Factor Data

Time (hr) Occupancy Factor
0.0000E+00 1.0000E+00
2.4000E+01 6.0000E-01
9.6000E+01 4.0000E-01
7.2000E+02 0.0000E+00

USER SPECIFIED TIME STEP DATA -~ SUPPLEMENTAL TIME STEPS
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Time Time step
0.0000E+00 0.0000E+00
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0

FHAHHHEFEHEHHHF AN HH A A A HE B R A AT HHHHHH IS HHHH AR H A S H S SR B A4S

RADTRAD Version 3.03 (Spring 2001) run on 11/18/2004

at 1:34:50

HEA4H 4444444444444 4 4440 00 1R H R H S HHHHE SR E AR A A A A S A A 1

##44 # ¥ HE#EE HE4H4
# # # # # # #
# # 4 # # # #
# S # # #HH44
# # # # # #

# # # # # #

#444 ###4 # #

He e e ot e ok

#H#4

#HAHA 44 EHHH S FAHHESEFAHAFHA A SR HHAAF AR S HF AR HH IS EH 444
Dose Output
$HERFHHHEFFEFHHFFHHAHAF I A A A BB HH A F A A B S H R FHH R H SRR 4 H 444

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.0000 Whole Body
Delta dose (rem) 1.9069E-10
Accumulated dose (rem) 1.9069E-10
Low Population Zone (LPZ) Doses:
Time (h) = 0.0000 Whole Body
Delta dose (rem) 3.3157E-11
Accumulated dose (rem) 3.3157E-11
Control Room Doses:

Time (h) = 0.0000 Whole Body
Delta dose (rem) 3.2800E-16
Accumulated dose (rem) 3.2800E-1l6

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.1290 Whole Body
Delta dose (rem) 4.8901E-06
Accumulated dose (rem) 4.8903E-06

Low Population Zone (LPZ) Doses:

Time (h) = 0.1290 Whole Body
Delta dose (rem) 8.5029E~07
Accumulated dose (rem) 8.5033E-07
Control Room Doses:

Time (h) = 0.1290 Whole Body
Delta dose (rem) 9.8061E-08
Accumulated dose (rem) 9.8061E-08

Thyroid
7.3535E-08
7.3535E-08

Thyroid
1.2786E-08
1.2786E-08

Thyroid
2.2535E-12
2.2535E-12

Thyroid
1.8957E~03
1.8958E-03

Thyroid
3.2963E-04
3.2965E-04

Thyroid
6.7994E-04
6.7994E-04

N

NN

TEDE

.4935E-09
.4935E-09

TEDE

.3358E-10
.3358E-10

TEDE

.0898E~-14
.0898E-14

TEDE

.4254E-05
.4256E-05

TEDE

.1172E-05
.1173E-05

TEDE

.138%E-05
.1389E-05
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0
Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE
Delta dose (rem) 3.0098E-05 1.2302E-02 4.1508E-04

Accumulated dose (rem) 3.4988E-05 1.4198E-02 4.7934E-04
Low Population Zone (LPZ) Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE

Delta dose {rem) $.2334E-06 2.1391E-03 7.2175E-05
Accumulated dose (rem) 6.0837E-06 2.4688E-03 8.3348E-05

Control Room Doses:
Time (h) = 0.4720 Whole Body Thyroid TEDE

Delta dose (rem) 1.7867E-06 1.3121E-02 4.1234E-04
Accumulated dose (rem) 1.8848E-06 1.3801E-02 4.3373E-04

Exclusion Area Boundary (EAB) Doses:
Time (h) = 0.5000 Whole Body Thyroid TEDE

Delta dose (rem) 7.1278E-07 3.0586E-04 .0279E-05
Accumulated dose (rem) 3.5701E-05 1.4504E-02 4.8962E-04

=

Low Population Zone (LPZ) Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 1.2394E-07 5.3184E-05 1.7873E-06
Accumulated dose (rem) 6.2076E-06 2.5220E-03 8.5135E-05

Control Room Doses:

Time (h) = 0.5000 Whole Body Thyroid TEDE
Delta dose (rem) 2.2112E-07 1.6904E-03 5.3089E-05
Accumulated dose (rem) 2.1059E-06 1.5491E-02 4.8682E-04

Exclusion Area Boundary (EAB) Doses:

Time (h) = 0.7780 Whole Body Thyroid TEDE
Delta dose (rem) 6.8827E-06 3.0290E-03 1.0159E-04
Accumulated dose (rem) 4.2583E-05 1.7533E-02 5.9120E-04

Low Population Zone (LPZ) Doses:
Time (h) = 0.7780 Whole Body Thyroid TEDE

Delta dose (rem) 1.1968E-06 5.2668E-04 .7664E-05
Accumulated dose (rem) 7.4044E-06 3.0487E-03 1.0280E-04

ot

Control Room Doses:

Time (h) = 0.7780 Whole Body  Thyroid- TEDE
Delta dose (rem) 7.3504E-07 5.6971E-03 1.7888E-04
Accumulated dose (rem) 2.8409E~06 2.1188E-02 6.6571E-04

Exclusion Area Boundary (EAB) Doses:
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Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.0464E~-04
Accumulated dose (rem) 1.4722E-04

Low Population Zone (LP2Z) Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.8194E-05
Accumulated dose (rem) 2.5599E-05
Control Room Doses:

Time (h) = 0.9720 Whole Body
Delta dose (rem) 1.8980E-07
Accumulated dose (rem) 3.0307E-06
Exclusion Area Boundary (EAB) Doses:
Time (h) = 2.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.4722E-04

Low Population Zone (LPZ) Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 2.5599E-05
Control Room Doses:

Time (h) = 2.0000 Whole Body
Delta dose (rem) 1.2631E-07
Accumulated dose (rem) 3.1570E-06

Exclusion Area Boundary (EAB) Doses:

Time (h) = 8.0000 Whole Body
Delta dose (rem) 0.0000E+4+00
Accumulated dose (rem) 1.4722E-04

Low Population Zone (LPZ) Doses:

Time (h) = 8.0000 Whole Body

Delta dose (rem) 1.0175E-05
Accumulated dose (rem) 3.5774E-05
Control Room Doses:

Time (h) = 8.0000 Whole Body

Delta dose (rem) 2.7580E-07
Accumulated dose (rem) 3.4328E-06

Exclusion Area Boundary (EAB) Doses:

Time (h) = 24.0000 Whole Body
Delta dose (rem) 0.0000E+00
Accumulated dose (rem) 1.4722E-04
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Thyroid
4.8327E-02
6.5860E-02

Thyroid
8.4032E-03
1.1452E-02

Thyroid
1.5656E-03
2.2754E-02

Thyroid
0.0000E+00
6.5860E-02

Thyroid
0.0000E+00
1.1452E-02

Thyroid
1.0797E-03
2.3834E-02

Thyroid
0.0000E+00
6.5860E-02

Thyroid
8.1687E-03
1.9621E-02

Thyroid

. 3.9727E-03

2.7806E-02

Thyroid
0.0000E+00
6.5860E~02

[y

=N

o

NN

TEDE

.6147E-03
.2059E-03

TEDE

.8077E-04
.8357E-04

TEDE

.9110E-05
.1482E-04

TEDE

.0000E+00
.2059E-03

TEDE

.0000E+00
.8357E-04

TEDE

.3849E-05
.4867E-04

TEDE

.0000E+00
.2059E-03

TEDE

.6384E-04
.4741E-04

TEDE

.2363E-04
.7230E-04

TEDE

.0000E+00
.20538E-03



(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake
Filt.o0

Low Population Zone (LPZ) Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.0171E-07 1.6178E-04 5.1918E-06
Accumulated dose (rem) 3.5975E-05 1.9782E-02 6.5260E-04
Control Room Doses:

Time (h) = 24.0000 Whole Body Thyroid TEDE
Delta dose (rem) 6.7283E-09 1.6193E-04 5.0083E-06

Accumulated dose (rem) 3.4396E-06 2.7968E-02 8.7731E-04
Exclusion Area Boundary (EAB) Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+00 O0.0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03

Low Population Zone (LPZ) Doses:

Time (h) = 96.0000 Whole Body  Thyroid TEDE
Delta dose (rem) 1.3808E-07 3.1179E-04 9.6730E-06
Accumulated dose (rem) 3.6113E-05 2.0094E-02 6.6227E-04
Control Room Doses:

Time (h) = 96.0000 Whole Body Thyroid TEDE
Delta dose (rem) 2.1161E-09 1.2813E-04 3.9210E-06

Accumulated dose (rem) 3.4417E-06 2.8097E-02 8.8123E-04

Exclusion Area Boundary (EAB) Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE
Delta dose (rem) 0.0000E+00 0.0000E+400 .0000E+00
Accumulated dose (rem) 1.4722E-04 6.5860E-02 2.2059E-03

o

Low Population Zone (LPZ) Doses:

Time (h) = 720.0000  Whole Body Thyroid TEDE
Delta dose (rem) 6.8102E-08 2.4601E-04 7.5591E-06
Accumulated dose (rem) 3.6182E-05 2.0340E-02 6.6983E-04

Control Room Doses:

Time (h) = 720.0000 Whole Body Thyroid TEDE

Delta dose (rem) 1.7965E-09 1.7591E-04 5.3582E-06
Accumulated dose (rem) 3.4435E-06 2.8272E-02 8.8659E-04

311
HHARB AR HAR B EHAFHHHH A BH R HHHHH S AR A H A E R4 44
I-131 Summary :
FRAAAAHHHG4AFHHBFHABEAEHAFHLGHAA4 4444 HFHEFH44F A4 BERALER 4483043444844

Secondary Loop - Stea Secondary Loop - Stea Control Room
Time (hr) I-131 (Curies) I-131 (Curies) I-131 (Curies)
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0
0.000 7.1015E+00 2.3661E+00 1.6742E-09
0.129 7.0930E+00 2.3632E+00 3.8380E-05
0.472 7.0704E+00 2.3289E+00 2.2779E-04
0.500 7.0686E+00 2.3287E+00 2.2305E-04
0.778 7.0503E+00 2.3264E+00 1.1779E-05
0.972 6.8665E+00 2.3247E+400 4,1209E-05
1.272 6.8591E+400 2.3222E+00 1.4288E-06
1.572 6.8517E+00 2.3197E+00 4.9538E-08
1.872 6.8443E+00 2.3172E+00 1.7176E-09
2.000 6.8412E+400 2.3162E+00 4.0924E-10
2.400 6.8062E+00 2.3123E+00 2.6748E-06 .
2.700 6.7800E+00 2.3093E+00 2.6943E-06
3.000 6.7540E+00 2.3064E+00 2.6851E-06
3.300 6.7280E+00 2.3035E+00 2.6750E-06
3.600 6.7022E+00 2.3006E+00 2.6649E-06
3.900 6.6764E+00 2.2977E+00 2.6548E-06
4,200 6.6508E+00 2.2947E+00 2.6447E-06
4.500 6.6252E+00 2.2918E+00 2.6347E-06
4.800 6.5998E+00 2.2889E+00 2.6248E-06
5.100 6.5744E+00 2.2860E+00 2.6148E-06
5.400 6.5491E+400 2.2831E+00 2.6049E-06
5.700 6.5240E+00 2.2803E+00 2.5951E-06
6.000 - 6.4989E+00 2.2774E+00 2.5853E-06
6.300 6.4739E+400 2.2745E+00 2.5755E-06
6.600 6.4491E+00 2.2716E+00 2.5658E-06
6.900 6.4243E+00 2.2687E+00 2.5561E-06
7.200 6.3996E+00 2.2659E4+00 2.5464E-06
7.500 6.3750E+00 2.2630E+00 2.5368BE-06
7.800 6.3505E+00 2.2601E+00 2.5272E-06
8.000 6.3343E+400 2.2582E+00 2.5208E-06
8.300 6.3274E+00 2.2554E+00 1.1320E-07
8.600 6.3206E+00 2.2525E+00 2.9688E~08
8.900 6.3138E+00 2.2496E+00 2.6760E-08
9.200 6.3070E+00 2.2468E+00 2.6626E-08
9.500 6.3002E+00 2.2440E+00 2.6589E-08
9.800 6.2934E+00 2.2411E+00 2.6555E-08
10.100 6.2867E+00 2.2383E+00 2.6521E~08
10.400 6.2799E+400 2.2354E+00 2.6488E-08
24.000 5.9805E+00 2.1107E400 2.5009E-08
96.000 4,.6175E+00 1.5573E+400 1.1533E~-08
720.000 4.9083E-01 1.1166E-01 7.0819E-10
Environment
Time (hr) I-131 (Curies)
0.000 2.6997E~07
0.129 6.9598E-03
0.472 5.2236E~02
0.500 5.3365E~02
0.778 6.4553E-02
0.972 2.4349E~-01
1.272 2.4349%E~01
1.572 2.4349%E~01
1.872 2.4349E~01
2.000 2.4349E~01
2.400 2.6929E~01
2.700 2.8856E~01
3.000 3.0775E-01
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0

3.300 3.2686E-01
3.600 3.4591E-01
3.900 3.6488E-01
4.200 3.8379E-01
4.500 4.0262E-01
4.800 4.2138E-01
5.100 4.4006E-01
5.400 4.5868E-01
5.700 4.7723E-01
6.000 4.9571E-01
6.300 5.1411E-01
6.600 5.3245E-01
6.900 5.5072E-01
7.200 5.6892E-01
7.500 5.8705E-01
7.800 6.0511E-01
8.000 6.1711E-01
8.300 6.1754E-01
8.600 6.1797E-01
8.900 6.1839E-01
9.200 6.1882E-01
9.500 6.1924E-01
9.800 6.1967E-01
10.100 6.2009E-01
10.400 6.2051E-01
24.000 6.3906E~01
96.000 7.2114E-01
720.000 9.3556E-01

#hddd4A44443 443444 H 4R R4 AR H44 4B A4 HAHEHAAFHAAA AT HE S AR EBHHAHA B RN SR A
Cumulative Dose Summary
FHEA44 4444444 H4FFH 4B AR H44HHAHFF A EHH B HHESHHAFRFBABE R A SIS A S B A S A4S

Exclusion Area Bounda Low Population Zone ( Control Room

Time Thyroid TEDE Thyroid TEDE Thyroid TEDE
(hr) (rem) (rem) (rem) (rem) (rem) (rem)
0.000 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00
0.129 1.8958E-03 6.4256E~05 3.2965E~04 1.1173E-05 6.7994E-04 2.1389E-05
0.472 1.4198E-02 4.7934E-04 2.4688E-03 8.3348E-05 1.3801E-02 4.3373E-04
0.500 1.4504E~02 4.8962E-04 2.5220E-03 8.5135E-05 1.5491E~-02 4.8682E~-04
0.778 1.7533E-02 5.9120E-~04 3.0487E-03 1.0280E-04 2.1188E-02 6.6571E-04
0.972 6.5860E~-02 2.2059E~03 1.1452E-02 3.8357E-04 2.2754E~02 7.1482E-04
1.272 6.5860E-02 2.2059E-03 1.1452E-02 3.8357E-04 2.3796E~02 7.4750E~04
1.572 6.5860E-02 2.2059E-03 1.1452E-02 3.8357E-04 2.3832E-02 7.4863E-04
1.872 6.5860E~02 2.2059E-03 1.1452E~02 3.8357E-04 2.3834E-02 7.4866E-04
2.000 6.5860E-02 2.2059E-03 1.1452E-02 3.8357E-04 2.3834E-02 7.4867E-04
2.400 6.5860E-02 2.2059E-03 1.2029E-02 4.0255E-04 2.4050E-02 7.5542E-04
2.700 6.5860E-02 2.2059E-03 1.2459E-02 4.1663E-04 2.4262E-02 7.6204E-04
3.000 6.5860E-02 2.2059E-03 1.2886E~02 4.3058E-04 2.4473E-02 7.6863E-04
3.300 6.5860E~02 2.2059E~03 1.3310E-02 4.4441E-04 2.4683E-02 7.7518E-04
3.600 6.5860E-02 2.2059E-03 1.3731E-02 4.5812E-04 2.4892E-02 7.8169E~04
3.900 6.5860E-02 2.2059E-03 1.4150E-02 4.7172E-04 2.5099E-02 7.8815E-04
4.200 6.5860E~02 2.2059E~03 1.4566E-02 4.8520E-04 2.5305E-02 7.9456E-04
4.500 6.5860E-02 2.2059E-03 1.4980E-02 4.9858E-04 2.5509E-02 8.0094E-04
4.800 6.5860E-02 2.2059E-03 '1.5391E-02 5.1184E-04 2.5713E-02 8.0727E-04
5.100 6.5860E-02 2.2059E-03 1.5799E-02 5.2501E-04 2.5915E-02 8.1356E-04
5.400 6.5860E-02 2.2059E-03 1.6205E-02 5.3808E-04 2.6116E-02 8.1980E-04
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(Large CR Volume Conservatism Test) B-B AST SGTR - Case 3 - Large CR Volume 1000cfm Inleak - 95 percent Intake

Filt.o0

5.700 6.5860E~-02 2.2059E-03 1.6608E-02 5.5104E-04 2.6315E-02 8.2601E-04
6.000 6.5860E-02 2.2059E-03 1.7009E-02 5.6391E~04 2.6514E-02 8.3217E-04
6.300 6.5860E~02 2.2059E-03 1.7407E-02 5.7669%9E-04 2.6711E-02 8.3830E-04
6.600 6.5860E~02 2.2059E-03 1.7803E~02 5.8938E-04 2.6907E-02 8.4439E-04
6.900 6.5860E-02 2.2059E~-03 1.8197E-02 6.0197E-04 2.7102E-02 8.5044E-04
7.200 6.5860E-02 2.2059E-03 1.8588E-02 6.1448E-04 2.7296E~-02 8.5645E~04
7.500 6.5860E~02 2.2059E~03 1.8977E-02 6.2690E~04 2.7488E-02 8.6242E-04
7.800 6.5860E-02 2.2059E-03 1.9364E-02 6.3923E-04 2.7680E-02 8.6836E-04
8.000 6.5860E-02 2.2059E-03 1.9621E-02 6.4741E-04 2.7806E-02 8.7230E-04
8.300 6.5860E~02 2.2059E-03 1.9624E-02 6.4752E~-04 2.7868E-02 8.7420E-04
8.600 6.5860E-02 2.2059E-03 1.9627E-02 6.4762E-04 2.7872E-02 8.7433E-04
8.900 6.5860E-02 2.2059E-03 1.9630E-02 6.4773E-04 2.7874E-02 8.7440E-04
9.200 6.5860E-02 2.2059E~-03 1.9633E-02 6.4783E~04 2.7876E-02 8.7446E-04
9.500 6.5860E~-02 2.2059E-03 1.9637E-02 6.4794E-04 2.7878E-02 8.7452E-04
9.800 6.5860E-02 2.2059E-03 1.9640E-02 6.4804E-04 2.7880E-02 8.7458E-04
10.100 6.5860E-02 2.2059E-03 1.9643E-02 6.4814E-04 2.7882E-02 8.7464E-04
10.400 6.5860E-02 2.2059E~03 1.9646E-02 6.4825E-04 2.7884E-02 8.7470E-04
24.000 6.5860E-02 2.2059E-03 1.9782E-02 6.5260E-04 2.7968E~02 8.7731E-04
96.000 6.5860E-02 2.2059E-03 2.0094E-02 6.6227E~04 2.8097E-02 8.8123E-04
720.000 6.5860E~02 2.2059E-03 2.0340E~-02 6.6983E-04 2.8272E~02 8.865%E-04

FHAEFF 4R 4 FHF A G EHHF A A HF A A A AR A A AHB 2B F4F B RS 8HFHHHSHAEHEREHE44
Worst Two-Hour Doses
(322SR SRS ESEE RS EEE L]

Exclusion Area Boundary (EAB)
Time Whole Body Thyroid TEDE
(hr) (rem) (rem) (rem)
0.0 1.4722E-04 6.5860E-02 2.2059E-~03
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Computer Disclosure Sheet
Discipline Nuclear

Client: Exelon Corporation Date: November 2004
Project: Byron/Braidwood Stations SGTR AST Job No. 26760-NCS0023.CALC
Program(s) used: , Rev No. Rev Date Calculation Set No.: BYR04-048 & BRW-04-0042-M, Rev. 0
. Status [ ] Prelim.
Attachment A, B spreadsheets 0 6/2004 [ X] Final
[ ] Void
WGI Prequalification [X] Yes
[ ] No
Run No. Description:

Analysis Description: Spreadsheets used to perform input development for dose assessment for SGTR, as described in calculation.

The attached computer oulput has been reviewed, the input data checked,
. Apd the resuits approved for release. Input criteria for this analysis were established.

On: 11/2004

Checked by: P, Reichert

Approved by: H. Rothstein M /\M

Remarks: These spreadsheats are relatively straight-forward and were hand checked. Attachment A and B include the spreadsheets in both
normal and formula display so it is completely documented.
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Computer Disclosure Sheet
Discipline Nuclear

Client: Exelon Corporation Date: November 2004
Project: Byron/Braidwood Stations SGTR AST Job No. 26760-NCS0023.CALC
Program(s) used: RevNo. Rev Date " Calculation Set No,: BYR04-048 & BRW-04-0042-M, Rev. 0
: Status [ ] Prelim.
RADTRAD 3.03 Attachment C 0 : 12/23/2002 [ X] Final
[ ] Void

WGH! Prequalification [X]Yes

- [ ]No
Run No. Description:

Analysis Description: RADTRAD output files, where applied to calculations of SGTR dose assessments, as described in calculation.

The attached computer output has been reviewed, the input data checked,
" And the results approved for release. Input criteria for this analysis were established.

By: On: 11/2004
4 s L lf
Run by: A. Boatright Ho n” ﬁ‘\ﬁ‘f J‘" e Man B oy

Checked by: P.Reichert /2 - /6¢

Approved by: H. Rothstein. 73{1\‘“ Wa\

Remarks: The RADTRAD computer code is applied in a manner fitting its intended purpose, and well within its operating parameters. All
outputs were hand checked. Attachments D & E included the Nuclide Information File and Release Fraction and Timing File used by the
RADTRAD code and generated specifically for the Byron/Braidwood Station SGTR analyses. Both were also hand checked for accuracy.
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