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1.0 PURPOSE

1.1 Task Description

This calculation determines the control room and offsite doses due to the dropping of a fuel
bundle (i.e., assembly) inside the Fuel Handling Building (FHB). This event is more commonly
referred to as a design basis Fuel Handling Accident (FHA) inside the Fuel Handling Building
(FHA-FHB).

The results of this calculation support the FHA-FHB discussion provided in UFSAR
Chapter 15, and in the Accident Analysis DBD-SO23-TR-AA, Section 4.3.16.

As discussed in Section 2.3, the results of this calculation also support the bases for the
following Technical Specification Limiting Conditions for Operations (LCOs) and Licensee
Controlled Specifications (LCSs):

Tech Spec LCO 3.3.9:  Control Room Isolation Signal (CRIS)

Tech Spec LCO 3.3.10:  Fuel Handling Isolation Signal (FHIS)

Tech Spec LCO 3.7.11:  Control Room Emergency Air Cleanup System (CREACUS)
Tech Spec LCO 3.7.14:  Fuel Handling Building Post-Accident Cleanup Filter

Tech Spec LCO 3.7.16:  Fuel Storage Pool Water Level

LCS 3.3.100: RPS/ESFAS Response Times

LCS 3.3.112: Fuel Handling Isolation Signal (FHIS)

1.CS 3.7.117: Fuel Storage Pool Water Level

1.CS 3.7.118: Fuel Handling Building Post-Accident Cleanup Filter System
LCS 3.9.101: Decay Time

1.1.1 Revision 6 Changes

This calculation is being revised to address the assignment in AR #000801099-5, specifically to
evaluate the FHA in FHB dose consequences assuming increased unfiltered control room
inleakage. The NRC has questioned the unfiltered inleakage assumption contained in submittals
of other licensees. To address this issue, in the absence of definitive inleakage test results,
Revision 6 of this calculation updates the FHA-FHB calculation model to assume the
conservatively high control room unfiltered inleakage rate of 1000 cfm. The EAB and LPZ
doses are not impacted by this modeling change. Revision 6 of this calculation still presents the
results for the 10 cfm inleakage rate which remains the current analysis of record.
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In addition to the preceding changes, Revision 6 of this calculation also incorporates the
following significant modeling changes:

Revision 6 of this calculation incorporates the CCN-6 calculation that evaluates the
generation of the control room isolation signal (CRIS) by digital control room radiation
monitors 2/3RE7824G1 and/or 2/3RE7825G2. These radiation monitors were instailed in
the plant by DCP 2&:3 6926.01SJ (Reference 6.63).

Revision 6 of this calculation incorporates the CCN-7 calculation of the EAB dose
consequences of a transfer cask drop in the Units 1, 2 and 3 cask loading areas. This
evaluation is contained in Appendix A. The transfer cask is loaded with 24 Unit 1 spent fuel
assemblies that have been stored in the spent fuel pools for a minimum of 10 years.

Revision 6 of this calculation incorporates the CCN-8 calculation of the impact of increasing
the licensed thermal power level by approximately 1.4 percent from 3390 to 3438 MWt.

The Revision 6 evaluation of the 1000 cfm control room unfiltered inleakage case also
increases the RPF from the 1.72 modeled in CCN-8§, back to the value of 1.75 modeled in

Revision S.

Revision 6 of this calculation also addresses the time delay that has been added to the alarm
output of the Control Room actuation to prevent transient alarms implemented in
ECP020700544-7 that revised J-SPA-179 (Reference 6.1y).

Revision 6 of this calculation also uses LOCADOSE Release 6.0.
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1.2 Criteria, Codes and Standards

1.2.1 Control Room Operator Dose Criteria

The Control Room Operator dose criteria are defined in the General Design Criteria of
Appendix A to 10 CFR 50 (Reference 6.4a). General Design Criterion 19 states that the control
room personnel must be able to occupy the control room during accident conditions without
receiving radiation exposures in excess of 5 Rem whole body, or its equivalent to any part of the
body, for the duration of the accident. Standard Review Plan 6.4 (Reference 6.41, Section II)
clarifies the dose guidelines by indicating that the dose to the control room personnel during the
entire period of the postulated accident should not exceed:

Control Room (accident duration dose): Whole body gamma dose of 5 Rem

- Thyroid dose of 30 Rem
Beta skin dose of 30 Rem

1.2.2 Offsite Dose Criteria

Offsite dose criteria are defined in 10 CFR 100 (Reference 6.4b). Per Standard Review

Plan 15.7.4 Revision 0 (Reference 6.4m), the dose to an individual should be well within the

10 CFR 100 exposure guidelines. This criterion is clarified in SRP 15.7.4 Revision 1, which
states that the plant site and the dose mitigating engineered safety features are acceptable with
respect to the radiological consequences of a postulated FHA if the calculated whole-body and
thyroid doses at the Exclusion Area Boundary (EAB) and at the Low Population Zone (LPZ) are
well within the 10 CFR 100, Section 100.11 exposure guidelines. SRP 15.7.4 Revision 1
defines "well within" as meaning 25 percent or less of the 10 CFR 100 exposure guidelines.

Per the exposure guidelines of 10 CFR 100, Section 100.11(a)(1), the dose at the EAB is for the
two hours immediately following onset of the postulated accident. Per SRP 15.7.4 Rev. 1, the
EAB dose for this initial 2 hour period should not exceed:

EAB (2 hour dose): Whole body gamma dose of 6 rem
Thyroid dose of 75 rem

Per the exposure guidelines of 10 CFR 100, Section 100.11(a)(2), the dose at the outer boundary
of the LPZ is for the entire period of the postulated accident. Per SRP 15.7.4 Rev. 1, the LPZ
dose during the entire period of the postulated accident should not exceed:

LPZ (accident duration dose): Whole body gamma dose of 6 rem
Thyroid dose of 75 rem

AT ANTITN NNAA1
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2.0 RESULTS/CONCLUSIONS AND RECOMMENDATIONS

The doses presented in this summary of results section are rounded off to the nearest one-tenth
rem, and doses smaller than 0.1 rem are listed as “< 0.1 rem”. This round-off presentation style
is in recognition of the inherent uncertainty in this type of dose analysis, and the fact that the
dose criteria is given in multiple rem.

Section 2.1 present the results/conclusions of this calculation. Section 2.2 presents a
comparison of the current calculation results with previously calculated doses. Section 2.3
presents the relationships between this calculation, the Technical Specifications, and the
Licensee Controlled Specifications. In addition, Section 2.4 presents recommendations for the
review of various documents that may need to be revised to reflect the methodology and/or
results of this calculation.

2.1 Results/Conclusions

Based on the calculations presented in Section 8, Table 2.1-1 presents the Control Room,
Exclusion Area Boundary (EAB), and Low Population Zone (LPZ) doses following a design
basis Fuel Handling Accident inside the Fuel Handling Building (FHA-FHB). The design basis
case is the failure of 60 fuel rods, representing 60 fuel rods in the dropped fuel bundle, and 0
fuel rods in the impacted fuel bundles. A review of Table 2.1-1 shows that the FHA-FHB
offsite and control room doses meet the dose criteria listed in Section 1.2,

The design basis case failure of 60 fuel rods is sufficient to induce a high radiation Control

Room Isolation Signal (CRIS) which within 3 minutes places the Control Room HVAC system
into the high radiation jsolation mode and starts both trains of the control room essential HVAC
system. In the event of a CRIS failure, the control room doses reported in Table 2.1-1 remain =~
valid provided that manual Operator Action is taken to isolate the control room within this same
3 minute period, or manual Operator Action is taken to isolate the control room prior to any
released radioactivity passing through the Control Room HVAC isolation dampers. '

As discussed in Section 8.5.6, in the event of a fuel handling accident with high radiation levels,
Abnormal Operating Instruction SO23-13-20 (Reference 6.5f) "entry conditions” state that
symptoms of a refueling accident include high radiation levels in the Fuel Handling Building,
and bubbles emerging from a submerged fuel assembly which has been dropped or damaged. In
the event of a fuel handling accident with high radiation levels, Step 2 requires immediate
initiation of CRIS and initiation of evacuation of all personnel in the accident area.

e S —
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For conservatism, this calculation does not credit FHB airborne iodine and particulate activity
removal by Post Accident Cleanup (PACU) Filter Units S2(3)1504ME370 or S2(3)1504ME371.

Table 2.1-1
Fuel Handling Accident Inside the Fuel Handling Building Doses
Location Criteria (Rem) Dose (Rem) [
Control Room (event duration dose) 10CFM | 1000 CFM
3 H fi CR Unfi
[CR isolated at 3 minutes] Ciﬁ’;&;“’ miﬁ;fd
3438 MWt 3438 MWt
1.72 Rfldinl 1.75 Rf:dial
Thyroid Inhalation 30 Teakthe Pk
Beta Skin Immersion 30 5.6 9.3
Whole Body Gamma Immersion and 5 12 12
Shine <0.1 <0.1
EAB (2-hour dose) |
Thyroid Inhalation 75 18.4 18.8 |
Beta Skin Immersion no dose criterion 0.1 0.1 [
Whole Body Gamma Immersion and 6 <0.1 <0.1 |
Shine ' |
LPZ (event duration dose) |
Thyroid Inhalation 75 0.5 0.5 |
Beta Skin Immersion no dose criterion <0.1 <0.1 |
Whole Body Gamma Immersion and 6 <0.1 <0.1 |
Shine |

The EAB dose consequences of a transfer cask drop in the Units 1, 2 and 3 cask loading areas
are presented in Appendix A. The transfer cask is loaded with 24 Unit 1 spent fuel assemblies.
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2.2 Comparison with Previous Dose Results

Section 1.1.1 details the differences between the current revision of this calculation and
Revision 5 of this calculation. The following differences represent the primary reasons for the

change in dose exposure:

Previous revisions of this calculation modeled an unfiltered control room in-leakage flow of 10
cfm. Revision 6 models both 10 cfm and 1000 cfm of unfiltered in-leakage flow to the control
room. Additionally, the 1000 cfm case used a 1.75 radial peaking factor (RPF) combined with
the average fucl rod gap inventory based on the fission product source term calculated for
3457.8 Mwt (3390 Mwt *1.02) effectively resulting in an average fuel rod gap inventory 1.02
times greater than the 10 ¢fm case.

Table 2.2-1 presents a comparison of the doses calculated in this calculation revision with the
doses calculated in Revision 5 of this calculation. As shown in Table 2.2-1, the current "10

cfm" doses are all equivalent to, the previously calculated doses.

As shown in Table 2.2-1, the current control room "1000 cfm" doses are all greater than the "10
cfm" doses. This is expected due to the introduction of more contaminants into the control

room air space, and the two percent increase in the RPF.

As shown in Table 2.2-1, the current offsite "1000 cfm" EAB thyroid dose is two percent greater
than the "10 cfm" EAB thyroid dose due solely to the two percent increase in the RPF. The

other offsite doses also increase by two percent, but due to their small magnitude and round-off,

the reported doses do not change.

— Yy ———— st S i, s ey .
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Table 2.2-1
Comparison of Current and Previously Calculated FHA-FHB Doses
Location ' Revision 5 Calculated | Revision 6 Calculated |
Doses (Rem) Doses (Rem) |
Control Room (event duration dose) 10 1000 10 1000 |
[CR isolated at 3 minutes] In-leakage | In-leakage | In-leakage | In-leakage | |
|
Thyroid Inhalation 5.6 N/A 56 03
Beta Skin Immersion 12 N/A 1.2 12
Whole Body Gamma Immersion and <0.1 N/A <0.1 <0.1
Shine
EAB (2-hour dose) |
Thyroid Inhalation 18.4 184 18.8 |
Beta Skin Immersion 0.1 0.1 0.1 |
Whole Body Gamma Immersion and <0.1 <0.1 <0.1 |
Shine |
LPZ (event duration dose) |
Thyroid Inhalation 0.5 0.5 0.5 |
Beta Skin JImmersion <0.1 <0.1 <0.1 |
Whole Body Gamma Immersion and <0.1 <0.1 <0.1 |
Shine [
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2.3 Relationship between this Calc, the Tech Specs, and the LCS’s

The results of this calculation support the bases for several Technical Specification Limiting
Conditions for Operations (LCOs) and Licensee Controlled Specifications (LCSs). The
following subsections list these LCOs and LCSs, and address the relationship between these
licensing commitments and this calculation:

2.3.1 Relationship bzetween this Calculation and the Technical Specification LCO Bases

(1) Tech Spec LCO 3.3.9 addresses the need for at least one operable Control Room Isolation

Signal (CRIS) channel during Modes 1 through 6 and during the movement of irradiated fuel
assemblies. Surveillance Requirement 3.3.9.6 requires verification that the CRIS response
time is within limits. The Tech Spec Bases for this LCO note that CRIS, in conjunction

with the Control Room Emergency Air Cleanup System (CREACUS) (see Tech Spec LCO
3.7.11), maintains the control room atmosphere within conditions suitable for prolonged
occupancy throughout the duration of any one of the accidents (e.g., FHA-FHB) discussed in
UFSAR Chapter 15. The Tech Spec Bases for Surveillance Requirement 3.3.9.6 note that
the response time testing acceptance criteria are included in LCS 3.3.100.

This calculation is consistent with the Tech Spec LCO 3.3.9 Bases statements.

(2) Tech Spec LCO 3.3.10 addresses the need for at least one operable Fuel Handling

[Building) Isolation Signal (FHIS) channel during the movement of irradiated fue] in the
FHB. The Tech Spec Bases for this LCO riote that FHIS isolates the FHB Normal
Ventilation System and astomatically initiates the recirculation and filtration systems in the
event of a fuel rupture accident in the FHB, thereby helping to mitigate the consequences for
the dropping of a spent fuel bundle breaching up to 60 fuel pins.

This calculation is_ consistent with the Tech Spec LCO 3.3.10 Bases statements. Consistent
with the Tech Spec LCO 3.7.14 Bases, this calculation does not credit FHB airborne iodine
and particulate activity removal by Post Accident Cleanup (PACU) Filter Units
S2(3)1504ME370 or S2(3)1504ME371.
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(3) Tech Spec LCO 3.7.11 addresses the need for two operable CREACUS trains during
Modes 1 through 6 and during the movement of irradiated fuel assemblies. The Tech Spec
Bases for this LCO note that in the CREACUS Emergency Mode the control room is
isolated to protect operational personnel from radioactive exposure through the duration of
any one of the postulated limiting faults (e.g., FHA-FHB) discussed in UFSAR Chapter 15.
The Bases also note that dose calculations credit only the HEPA filters and charcoal
adsorbers of the emergency recirculation air conditioning unit.

This calculation is consistent with the Tech Spec LCO 3.7.11 Bases statements.

(4) Tech Spec LCO 3.7.14 addresses the need for two operable FHB Post-Accident Cleanup
Filter System trains during the movement of irradiated fuel assemblies in the FHB. The
Tech Spec Bases for this LCO note that the PACU Filter System is design to mitigate the
consequences of a fuel handling accident in which 60 pins in a fuel assembly are assumed to
be damaged. The Bases state that the FHA dose calculations take no credit for the FHB
PACU Filter System. The Bases also note that the amount of fission products available for
release from the FHB is determined for a FHA using the guidance provided in Regulatory
Guide 1.25. : :

This calculation is consistent with the Tech Spec LCO 3.7.14 Bases statements.

(5) Tech Spec LCO 3.7.16 addresses the need for the fuel storage pool water (i.e., spent fuel
pool) level to be greater than or equal to 23 feet over the top of irradiated fuel assemblies
seated in the storage racks during the movement of irradiated fuel assemblies in the fuel
storage pool [it is noted that LCS 3.7.117 addresses the need for the fuel storage pool water
level to be greater than or equal to 23 feet over the top of irradiated fuel assemblies seated in
the storage racks when no fuel movement is being performed in the fuel storage pool]. The
Tech Spec Bases note that this LCO preserves the ability to use the Regulatory Guide 1.25
assumptions in the FHA dose evaluation. The Tech Spec Bases note that this LCO
preserves the Reg. Guide 1.25 requirement for a minimum of 23 feet of water above the
damaged fuel assembly for the bulk of the fuel in the storage racks. The Tech Spec Bases
also note that Tech Spec LCO 3.9.6 and station procedures require higher water levels and
thereby preserve the Reg. Guide 1.25 requirement for a minimum of 23 feet of water above
the damaged fuel assembly in the case of a single fuel bundle dropped and laying
horizontally on the top of the spent fuel racks.

This calculation is consistent with the Tech Spec LCO 3.7.16 Bases statements.
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2.3.2 Relationship batween this Calculation and the Licensee Controlled Specification Bases

(1) LCS 3.3.100 addresses the Reactor Protection System (RPS) and Engineered Safety
Features Actuation System (ESFAS) response times. Table 3.3.100-2 gives a CRIS
response time of 120 seconds for placing the control room ventilation in emergency mode
due to high control room ventilation airbome radiation, and gives Not Applicable as the
FHIS response time for placing the Fuel Handling Building Post-Accident Cleanup (PACU)
Filter System in operation due to high FHB airborne radiation. The Bases for this LCS state
that a specified FHIS response time is not ssumed for those channels with response times
indicated as not applicable.

This calculation is consistent with the L.CS 3.3.100 Bases in that it explicitly models a

3 minute high radiation induced CRIS response time which is greater than the 2 minute
response time required by the LCS. This calculation is consistent with the remaining portion
of the LCS 3.3.100 Bases in that this calculation does not credit FHB airborne iodine and
particulate activity removal by PACU Filter Units S2(3)1504ME370 or S2(3)1504ME371.

(2) LCS 3.3.112 addresses the need for at least one operable Fuel Handling [Building] Isolation
Signal (FHIS) chaunel whenever irradiated fuel is stored in the spent fuel pool and there is
no movement of irradiated fuel assemblies. The Bases for this LCS note that a FHIS isolates
the FHB and automatically initiates the recirculation and filtration systems in the event of a
fuel handling accident in the spent fuel pool.

This calculation is consistent with the LCS 3.3.112 Bases, with the understanding that (as
discussed in the przceding evaluation of Tech Spec LCO 3.7.14) this calculation does not
credit FHB airborne iodine and particulate activity removal by Post Accident Cleanup
(PACU) Filter Units S2(3)1504ME370 or $2(3)1504ME371.

(3) LCS 3.7.117 addresses the need for fuel storage pool (i.e., the spent fuel pool) water level to
be a minimum of 23 feet over the top of irradiated fuel assemblies seated in the storage racks
when no fuel movement is being performed in the fuel storage pool [it is noted that Tech
Spec LCO 3.7.16 addresses the need for the: fuel storage pool water level to be greater than
or equal to 23 feet over the top of irradiated fuel assemblies seated in the storage racks
during the movement of irradiated fuel assemblies in the fuel storage pool]. The Bases for
this LCS note that the restrictions on minimum water level ensure that sufficient water depth
is available to remove 99 percent of the assumed jodine gap activity released from the

I<=<m:n
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rupture of an irradiated fuel assembly, and that the minimum water depth is consistent with
the assumptions of the accident analysis.

This calculation is consistent with the LCS 3.7.117 Bases.

(4) LCS 3.7.118 addresses the need for two Fuel Handling Building Post-Accident Cleanup
(PACU) Filter System trains to.be operable during operation of the spent fuel handling
machine with a load (other than irradiated fuel) suspended over the spent fuel pool. Per the
LCS bases, currently Tech Spec LCO 3.7.14 addresses irradiated fuel load movement over
the spent fuel pool, and this LCS is required to consider other (non-LCO covered)
movements of the Spent Fuel Handling Machine that could potentially damage irradiated
fuel. The LCS 3.7.118 Bases refer to the LCO 3.7.14 for additional Bases information.

Per Section 2.3.1, this calculation is consistent with the Tech Spec LCO 3.7.14 Bases.
Therefore, this calculation is also consistent with the L.CS 3.7.118 Bases.

(5) LCS 3.9.101 addresses the need for the reactor to be subcritical for at least 72 hours during
the movement of irradiated fuel in the reactor pressure vessel. The Bases for this LCS state
that this 72 hour decay time ensures that sufficient time has elapsed to allow the radioactive
decay of the short lived fission products, and that this decay time is consistent with the
assumptions used in the accident analyses.

‘This calculation is consistent with the LCS 3.9.101 Bases.
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24.1

2.4 Recommendations

The analysis of record (10 cfm control room inleakage) did not change, therefore no
documents need to be revised. If a licensing amendment is considered to increase the
control room inleakage from 10 cfm to 1,000 cfm, the following documents may need to
be revised to reflect the methodology and/or results of this calculation. Action Request
000801099 Assignments #8 and #12 have been initiated to track these recommendations:

Units 2 and 3 UFSAR Sections 15.7.3.4 and 15.10.7.3.4 and Appendices 15B and
15.10B.

Accident Analvsis DBD-SO23-TR-AA, Section 4.3.16.

As discussed in Section 8.11, the sum of the environmental cloud gamma radiation shine
dose and the control room HVAC filter gamma radiation shine dose is equivalent to less
than 29 percent of the gamma immersion dose for the 10 cfm case and less than 32
percent of the gamma immersion dose for the 1000 cfm case. Since each of these
radiation shine and immersion dose contributors is associated with the same FHA source
term and activity release mechanism, it is recommended that future revisions to this
analysis be conservatively simplified by assuming that the sum of the environmental
cloud gamma radiation shine dose and the control room HVAC filter gamma radiation
shine dose is equal to the gamma immersion dose.
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3.0 MODELING ASSUMPTIONS
3.1 Configuration Symmetry Between Units 2 and 3

This analysis and its conclusions are applicable to both Units 2 and 3. References are provided
to show that assumptions and design input data that have unit applicability are representative of
both vnits.

3.2 Reactor Shutdown (Decay) Time

Regulatory Guide 1.25 Section C.1a (Reference 6.41) states that the Fuel Handling Accident
should be assumed to occur at a time after shutdown identified by the Technical Specifications
as the earliest time fuel handling operations may begin, and that radioactive decay of the fission
product inventory during the interval between shutdown and commencement of fuel handling
operations may be taken into consideration. Units 2&3 Licensee Controlled Specification
3.9.101 (References 6.4e & 6.4f) requires that the reactor shall be subcritical for at least

72 hours prior to movement of irradiated fuel in the reactor vessel. Therefore, it is assumed that
72 hours of reactor shutdown time will have elapsed prior to the occurrence of the Fuel
Handling Accident. This 72 hour delay, which is reflected in the Design Input 4.1 source term,
is sufficient time to allow the radioactive decay of short lived fission products that would have
otherwise contributed to the Fuel Handling Accident dose consequences, and to allow a
reduction in the fuel rod pressures thereby validating the modeled spent fuel pool iodine
decontamination factors (refer to Section 8.2.2).

3.3 Daughter Product Isotopes

The effects of daughter products are considered in this analysis. The daughter products
generated by the radioactive decay of Iodine are noble gas (Krypton, Xenon) isotopes. The
daughter products generated by the radioactive decay of the noble gas isotopes are Rubidium
and Cesium.

The Bechte] LOCADOSE computer program (NE-319, References 6.6a and 6.6g) classifies
each isotope as a member of one of twelve isotope groups. The isotopes in each group share
common characteristics (e.g., applicable filter efficiencies), which are entered into the
LOCADOSE input file. Rubidium and Cesium are in LOCADOSE isotope group 5. This
grouping is consistent with NUREG-0017 (Reference 6.4n, Table 2-6), which places Rb and Cs
in the same element class. Per NUREG-0017 Table 2-17 the Cs isotopes are particulates; it is
therefore assumed that the Rb isotopes are also particulates. Therefore, LOCADOSE Group 5 is
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considered to consist of particulates which are modeled as being subject to High Efficiency
Particulate Air (HEPA) filtration.

3.4 Fuel Rod Gap Iodine Inventory Species Compdsition

In accordance with Regulatory Guide 1.25 Section C.1f (Reference 6.4i), the iodine gap
inventory is assumed to be composed of 99.75 percent inorganic species (i.e., elemental and
particulate iodine) and 0.25 percent organic species (i.e., organic jodide). It is assumed that this
same relative proportion of inorganic and organic iodine species exists in both once burned and

high burnup fuel.

3.5 Release Duration

In accordance with Regulatory Guide 1.25 Section C.1i (Reference 6.4i), all of the radioactive
material released into the Fuel Handling Building atmosphere is assumed to be released to the
outside environment over a two hour interval.

3.6 Fuel Handling Building PACU Filters

Units 2&3 Technical Specification LCO 3.7.14 (References 6.4c & 6.4d) addresses the need for
two operable Post Accident Cleanup (PACU) Filter System trains during the movement of
irradiated fuel assemblies in the Fuel Handling Building. Units 2&3 Licensee Controlled
Specification 3.7.118 (References 6.4e & 6.4f) addresses the need for two operable PACU Filter
System trains during operation of the spent fuel handling machine with a load (other than
irradiated fuel) suspended over the spent fuel pool. PACU Filter Units $2(3)1504ME370 or
S2(3)1504ME371 (E370 or E371) contain charcoal and HEPA filters capable of removing
post-accident airborne iodine and particulates. For conservatism, this calculation does not credit
FHB airbome activity removal by PACU Filter Units E370 and E371.
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3.7 Fuel Handling Building Isolation

Units 2&3 Technical Specification LCO 3.3.10 (References 6.4¢ & 6.4d) requires that one Fuel
Handling {Building] Isolation Signal (FHIS) channel should be operable during the movement
of irradiated fuel in the FHB. Units 2&3 Licensee Controlled Specification 3.3.112
(References 6.4e & 6.4f) requires that one FHIS channel should be operable whenever loads
greater than 1432 pounds, other than irradiated fuel, are being transported over fuel assemblies
in the spent fuel pool. Per drawings 40177A (Reference 6.2w) and 40177AS03 (Reference
6.2x), prior to FHIS actuation the FHB Normal Ventilation System exhausts the post-accident
FHB airbome activity to the environment via the Continuous Exhaust Plenum and the Plant
Vent Stack. Once FHIS actuation occurs, these drawings show that the FHB Normal
Ventilation System intake and exhaust flow paths are isolated. As such, once FHIS actuation
occurs, FHB leakage would represent the only means for post-accident FHB airbome activity to
be released to the environment. As addressed in Assumption 3.8, it is conservative to use
atmospheric dispersion factors which assume that the FHB Normal Ventilation System remains
in service with its Plant Vent Stack release point. For conservatism, this calculation assumes
that the entire post-accident FHB airborne activity is released to the environment over the two
hour accident duration (per Assumption 3.5) at a release rate equivalent to that of the FXB
Normal Ventilation System exhaust flowrate (per Design Input 4.3.2). Thus, this calculation
takes no credit for FHIS actuation.
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3.8 Applicability of Containment Release Atmospheric Dispersion Factors

Design Input 4.7 presents atmospheric dispersion factors (x/Q) for design basis releases from the
Containment Building to the control room and offsite dose receptors. These containment
release x/Q values are assumed to be appropriate for use in this calculation addressing
FHA-FHB activity releases.

As discussed in Assumption 3.7, the post-accident FHB airborne activity would be released to
the environment via FHB leakage should Fuel Handling [Building] Isolation Signal (FHIS)
actuation credit be taken, or via the Plant Vent Stack (PVS) without FHIS actuation credit.
Since the FHB is farther away from the control room outside air makeup intake louvers than the
Containment Building (per drawings 40002 Sheet 1 [Reference 6.20] & 40009 [Reference 6.2p],
and drawings 10101 [Reference 6.2a] and 10112 [Reference 6.2b}), the FHB activity releases
would have more distance for dispersion prior to entering the control room, than would occur
with Containment Building activity releases. Similarly, since the PVS is atop the Containment
Building (per drawing 40092 [Reference 6.2ae]), the PVS activity releases would have more
distance for dispersion prior to entering the control room, than would occur with Containment
Building activity releases. Therefore, the Design Input 4.7 Containment Building to control
room ¥/Q values are assumed to bound both the FHB leakage to control room ¥/Q values should
FHIS actuation credit be taken, and the PVS to control room ¥/Q values should FHIS actuation
credit not be taken. ‘

Since the FHB is adjacent to the Containment Building and since the PVS is atop the
Containment Building, the distance and terrain features between the possible activity release
points and the offsite EAB and LPZ dose receptors are very similar to those characterizing
dispersion between Centainment Building releases and the offsite dose receptors. Therefore, the
Design Input 4.7 Containment Building to offsite ¥/Q values are assumed to be equivalent to the
FHB to offsite and PVS to offsite 4/Q values.

3.9 Activity Decay During Transport to Dose Receptors

The Fuel Handling Building airborne activity released to the environment is assumed to be
instantaneously transported by atmospheric dispersion to the control room HVAC intake and to
the offsite EAB and LPZ dose receptors. No credit is taken for radioactive decay of the isotopes
in transit to these locations.
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3.10 Control Room and Offsite Breathing Rates

Regulatory Guide 1.4 Section C.2c (Reference 6.4h) addresses at work and at rest breathing
rates of individuals present at offsite Exclusion Area Boundary (EAB) and Low Population
Zone (LPZ) locations during a loss of coolant accident. These breathing rates, which are
presented in Table 3.10-1, will be used in the determination of the thyroid inhalation doses to
individuals at the EAB and LPZ during the Fuel Handling Accident. The at-work breathing rate
will also be used in the determination of the thyroid inhalation doses to Control Room
Operators.

Table 3.10-1 -- Control Room and Offsite Breathing Rates

Time Interval Control Room EAB LpPZ
Breathing Rate Breathing Rate Breathing Rate
(m*/sec) (m’/sec) (m®/sec)
‘0 to 2 hours 3.47e-04 3.47e-04 3.47e-04
2 to § hours 3.47e-04 Not Applicable 3.47e-04
8 t0 24 hours 3.47¢-04 Not Applicable 1.75¢-04
11030days - 3.47e-04 . Not applicable 2.32e-04

3.11 Control Room Emergency Filtration Damper Stroke Times

The stroke time of the HVAC isolation dampers in the Control Room HVAC system is assumed
to be 6 seconds, based on an E-Mail from F. Santa Ana to T. Remick (Reference 6.3c).

3.12 Unfiltered Control Room Inleakage

Revision 5 of this calculation assumed an unfiltered Control Room inleakage of 10 cfm
consistent with Standard Review Plan 6.4 Section III.3.d (Reference 6.41). This inleakage rate
accounts for periodic air inleakage into the CR pressure boundary due to a door opening.

The NRC Staff has let it be known in documents such as RIS 2001-19 that the inleakage should
be validated in all future dose-related licensing submittals. In the absence of a formal validation
test, Revision 6 of this calculation assumes a conservatively large value of 1,000 cfm for control
room unfiltered inleakage. Both scenarios (10 and 1,000 cfm) are evaluated.

e e S D —
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3.13 Control Room Filter Efficiency Model for Activity Loading

Per Design Input 4.4.2, in the high radiation isclation mode the makeup air entering the control
room passes through filters SA1510MA206 and SA1510MA207 (A206 and A207) of the
Emergency Ventilation System train, and then through filters SA1510ME418 and
SA1510ME419 (E418 and E419) of the Emergency Air Conditioner filter train. For the purpose
of determining the shine dose contribution from the control room HVAC filters, control room
HVAC intake filters A206 and A207 are assumed to be 100% efficient at removing iodine and
particulates from the incoming air. This maximizes the amount of iodine and particulates
retained on A206 and A207, and thus maximizzs the shine dose from these two filters. In
reality, iodine and particulates that are not trapped on the intake filters will eventually be
trapped on recirculation filters E418 and E419, which are located in the vicinity of the intake
filters per drawing 40002 Sheet 1 (Reference 6.20). However, the results of the filter shine dose
calculation would not be significantly different, since the geometry of the direct shine pathways
from E418 and E419 is similar to the geometry of the direct shine pathways from A206 and
A207. Modeling the filters with a retention efficiency of 100 percent is consistent with UFSAR
Appendix 15B Table 15B-5 footnote b (Reference 6.4g).

3.14  Control Reom Filter Volume

Based on Vendor Drawing SO23-410-1-1 (Reference 6.2ac) and an E-mail from D. Higgins to
F. Santa Ana (Reference 6.3b), a control room HVAC intake charcoal filter is approximated by
a rectangular solid 2735" long x 24" wide x 19" tall. The volume of a filter is:

3
Filter volume = 27.75 in % 24 in x 19 in x —' . = 732 f®
1728 in’ .

- The 19" height approximates three stacked carbon trays, each with a height of 6 "

3.15 Control Room Post-Accident HVAC Operation

Consistent with UFSAR Appendix 15B (Reference 6.4g), this analysis models two trains of
emergency HVAC in operation during the first 8 hours of the accident. Operator action is
assumed to be taken within 8 hours to deactivate one train of emergency intake and recirculation
units.

N-4672-001
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3.16 Control Room Filter Accumulation Time

Per Assumption 3.5 all of the radioactive materjal released into the Fuel Handling Building
atmosphere is assumed to be released to the outside environment over a two hour interval. Per
Assumption 3.15, both control room filter trains are assumed to operate during the first 8 hours
of an accident (after 8 hours one filter train is secured by Operator action). Therefore, the
activity released from the FHB and dispersed to the control room HVAC intake is assumed to
evenly accumulate onto each of the charcoal filters during the 2 hour release duration. After

2 hours, the activity on each charcoal filter is allowed to decay for the duration of the accident.

3.17 Radioactive Decay Heat at 72 Hours after Shutdown

Per Assumption 3.2 refueling operations begin 72 hours after shutdown. Per Branch Technical
Position ASB 9-2 (Reference 6.40, Figures 1 through 3), the heat generation rate associated with
residual radioactive decay 72 hours (2.59e5 seconds) after shutdown is less than 0.5 percent of
the heat generation rate during power operations. To address additional decay heat that may be
present with the SONGS Units 2&3 high burnup fuel management, it is assumed that the heat
generation rate associated with residual radioactive decay at 72 hours is less than one percent of
the heat generation rate during power operations.

3.18 Hot Fuel Rod Characteristics During Power Operations

3.18.1 Average Linear Heat Rate
For the purposes of this calculation it is assumed that the temperature difference between
the outer surface of the fuel cladding and the coolant is less than 50 °F for a maximum
rod average Jinear heat rate of 8.75 kW/ft.

— —— —— S—

Per Unit 2 Cycle 12 Fuel Performance Analysis NFM-2-FP-1202 (Reference 6.11,
Section 4.12), for batch M/N/P erbia and UQ, fuel rods, the temperature difference
between the outer surface of the fuel cladding and the coolant is less than 50 °F for a
maximum rod average linear heat rate of 8.15 KW/ft (which exceeds the core average
linear heat rate of 5.371 kW/ft). Per Unit 3 Cycle 12 Fuel Performance Analysis NFM-3-
FP-1202 (Reference 6.1m, Section 4.12), for batch M/N/P erbia and UQ, fuel rods, and
for the batch K UO, fuel rods, the temperature difference between the outer surface of
the fuel cladding and the coolant is less than 50 °F for a maximum rod average linear
heat rate of 8.02 KW/ft (which exceeds the core average linear heat rate of 5.373 KW/ft).

— co—— ——— So—— — At o "t
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As shown above, the linear heat rates for a 50 °F temperature difference between the
outer surface of the fuel cladding for both Units 2 and 3 are below the assumed linear
heat rate of 8.75 kW/ft; therefore, it is conservative for this analysis to use this linear
heat rate for both units.

— — e ——

3.18.2 Maximum Fuel Rod Gap Temperature Difference |
For the purposes of this calculation a fuel rod gap space temperature difference of 500 °F |

during power operations is assumed. |

Per Unit 2 Cycle 12 Fuel Performance Analysis NFM-2-FP-1202 (Reference 6.11,
Section 4.12), the temperature in the fuel rod gap space during power operations is no
more than approximately 316 °F greater than the bulk temperature of the surrounding
cooling water. Per Unit 3 Cycle 12 Fuel Performance Analysis NFM-3-FP-1202
(Reference 6.1m, Section 4.12), the temperature in the fuel rod gap space during power
operations is no more than approximately 333 °F greater than the bulk temperature of the
surrounding cooling water.

As shown above, the temperature difference between the coolant and the fuel rod gap
space is no more than 316 °F for Unit 2 and no more than 333 °F for Unit 3. Therefore,
it is conservative for this analysis to use a fuel rod gap space temperature difference of
500 °F.

— e o s
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4.0 DESIGN INPUTS
4.1  Fuel Handling Accident Source Term

This Design Input 4.1 presents the activity profile and isotope characteristics of an average fuel
rod. These characteristics are dependent upon fue] burnup.

Per NUREG/CR-5009 (Reference 6.4k, Section 3.2.2 and Table 3.6), Regulatory Guide 1.25 has
been generically approved for evaluating fuel with batch average burnups as high as 38
GWD/MTU. Per NUREG/CR-5009 (Section 3.2.2 and Table 3.6), operation with fuel

discharge bumup extended from 38 GWD/MTU to 60 GWD/MTU increases the fuel rod gap
inventory of several isotopes. Therefore, this calculation defines "low burnup fuel” as fuel with
average burnups less than or equal to 38 GWD/MTU, and "high burnup fuel” as fuel with
average burmnups between 38 and 60 GWD/MTU.

This calculation evaluates Fuel Handling Accidents involving low burnup fuel with source term
characteristics consistent with Regulatory Guide 1.25 guidance, and high burnup fuel with
source term characteristics consistent with Regulatory Guide 1.25 guidance as modified by
NUREG/CR-5009.

The Unit 2 Cycle 10 and Unit 3 Cycle 10 LOCA and Non-LOCA Fission Product Source Terms
{(References 6.1v and 6.1w, respectively) were calculated based on a reactor thermal power of
3390 Mwt. Unit 2 and Unit 3 Facility Operating License Amendments 180 and 171,

- respectively, increased the licensed thermal power level by approximately 1.4 percent to 3438

Mwt. This power uprate was evaluated with respect to the fuel handling accident dose analysis
by increasing the FHA source term by two percent to the values shown in the Units 2/3 design
analysis NFM-2/3-PH-1116 (Reference 6.1aa). To compensate for this two percent source term
increase, two percent conservatism was removed from the radial peaking factor of 1.75,
justifying a radial peaking factor of 1.71 (1.75/1.02). Therefore, the 10 cfm case continues to
use the source term values based on NFM-2-PH-0016 increased by two percent and the 1,000
cfm case uses the updated Cycle 11 source term values from NFM-2/3-PH-1116 (Reference
6.1aa)

4.1.1 Fuel Rod Inventory. Per Assumption 3.2, the Fuel Handling Accident is assumed to occur
after 72 hours of reactor shutdown time. Per Regulatory Guide 1.25 Section C.1d

(Reference 6.4i), iodine and noble gas gap activity is released from the damaged fuel rods.
Table 4.1-1 presents the iodine and noble gas activity inventory in a single fuel rod after

72 hours of decay, as documented in Unit 2 Cycle 10 Source Term Design Analysis
NFM-2-PH-0016 (Reference 6.1v, Section 4.0) and the Units 2/3 Cycle 11 Source Term Design

T s i s Gt e St " — AT PSS E— S— —— - — e S — So—— sor— " eeeian. St St Sl et e

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET o0 T oo

Foe

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:

Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCNNO. CCN --

Sheet_31 of 261

REV

ORIGINATOR DATE IRE DATE REV ] ORIGINATOR DATE IRE DATE

6

N. YACKLE T. REMICK

4=<my

Analysis NFM-2/3-PH-1116 (Reference 6.1aa, Section 4.0). The U2C10 source term is valid
for enrichments from 4 to § w/o Uranium-2335, for fuel managements where the maximum
burnup of any rod within 10% of the limiting radial peaking factor is less than 60 GWD/MTU,
for an average power per fuel rod of less than or equal to 0.0666 MWth, and for a maximum
number of 300 non-fuzl rods in the core. Per Unit 3 Cycle 10 Source Term Design Analysis
NFM-3-PH-0016 (Reference 6.1w, Section 4.0), the U3C10 source term is bounded by the
U2C10 source term. The U2/3C11 source term is valid for enrichments from 4 to 5 w/o
Uranium-235, for fuel managements where the maximum burnup of any rod within 10% of the
limiting radial peaking factor is less than 60 GWD/MTU, for an average power per fuel rod of
less than or equal to 0.06754 Mwth. Analyses for Cycle 12 (References 6.1ab and 6.1ac), have
determined that the Cycle 11 source term is bounding for Cycle 12 operation.

Design Analyses NFM-2-PH-0016 and NFM-2/3-PH-1116 document the presence of tritium in
an average fuel rod, but not the presence of other particulate fission products that are also
present in spent fuel. Table 4.1-1 does not address these isotopes since Regulatory Guide 1.25
Section C.1d does not require consideration of non-iodine or non-noble gas gap activity releases
from the damaged fuel rods.

N-4072-001
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Table 4.1-1 -- Average Fuel Rod Inventory
Isotope Average Fuel Rod Inventory after 72 Hours Decay
per Design Analysis per Design Analysis |
NFM-2-PH-0016, NEFM-2/3-PH-1116, |
Section 4.0 Section 4.0 |
(curies/rod) (curies/rod) |
Iodine-129 1.18e-04 1.202-04 |
Todine-130 3.09e-02 3.15¢-02 |
Iodine-131 1.40e+03 1.43e+03 |
Todine-132 8.53e-07 8.70e-07 l
Iodine-133 3.25+02 3.32+02 |
lodine-134 0.00e+00 0.00e+00 |
Ilodine-135 1.79¢+00 1.82e+00 |
Krypton-83m 3.68e-10 3.75e-10 1
Krypton-85 2.58¢+01 - 2.63e+01 [
Krypton-85m 8.15e-03 8.31e-03 |
Krypton-87 1.02¢-14 1.04e-14 {
Krypton-88 421e-05 4.30e-05 ]
Xenon-131m 1.91e+0! 1.95e+01 |
Xenon-133m 6.42e+01 6.55+01 |
Xenon-133 2.8le+03 2.87403 }
Xenon-135m 2.74¢-01 2.792-01 |
Xenon-133 3.69e+01 3.76e+01 |
Xenon-138 0.00e+00 0.00e-+03 |

N-4072-001



E&TS DEPARTMENT

. ICCN NO./
CALCULATION SHEET PRELIM. CCN NO. PAGE __OF
Project or BCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CGN NO. CCN --

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

Sheet 33 of 261

REV

ORIGINATOR DATE IRE DATE [REV ] ORIGINATOR DATE |RE DATE

6

N. YACKLE T. REMICK

EE<mo

4.1.2 Fuel Rod Gap Inventory. Per Regulatory Guide 1.25 Section C.1d (Reference 6.4i), the
gap activity in damaged fuel rods consists of 10 percent of the total noble gases other than
Krypton-85, 30 percent of the Krypton-85, and 10 percent of the radioactive iodine in the rods at
the time of the accident. Per NUREG/CR-5009 (Reference 6.4k, Section 3.2.2 and Table 3.6),
Regulatory Guide 1.25 has been generically approved for evaluating fuel with batch average
burnups as high as 38 GWD/MTU.

Per NUREG/CR-5009 (Reference 6.4k, Section 3.2.2 and Table 3.6), operation with fuel
discharge bumnup extended from 38 GWD/MTU to 60 GWD/MTU increases the fuel rod gap
inventory of several isotopes. At these higher fuel discharge burnups, all but the iodine
isotopes (i.e., the noble gas isotopes) are calculated to have fuel rod gap inventories less than
that recommended by Section C.1d of Regulatory Guide 1.25 for use in Fuel Handling Accident
analyses. Per NUREG/CR-5009, at high burnups the fuel rod gap Iodine-131 inventory
increases to 12 percent, which is greater than the 10 percent value that is assumed in Regulatory
Guide 1.25. Since NUREG/CR-5009 does not address the fuel rod gap inventories of the other
iodine isotopes, this analysis will conservatively model the fuel rod gap inventories of all iodine
isotopes as having increased to 12 percent.

4.1.3 Number of Failed Fuel Rods. ABB Calculation A-SCE-FMDE-002 (Reference 6.1x)
evaluated the extent of any damage produced during fuel handling operations by a fuel bundle
dropping either horizontally or vertically onto one or more other fuel bundles stored in the spent
fuel pool. Per ABB Calculation A-SCE-FMDE-002 Section 3.0, the maximum number of fuel
rods predicted to fail will occur as a result of the horizontal drop of the fuel assembly onto the
fuel bundles stored in the spent fuel racks. In this scenario, a total of 60 fuel rods will fail,
representing 60 fuel rods in the dropped fuel bundle, and O fuel rods in the impacted fuel
bundles.

4.1.4 Radial Peaking Factor. Per Design Input 4.1.3, in the event of a Fuel Handling Accident
inside the Fuel Handling Building a total of 60 fuel rods will fail. Regulatory Guide 1.25
Section C.1e assumes a radial peaking factor (FF,) of 1.65. However, this F, may be
.non-conservative when a small number of fuel rod failures are considered, and overly
conservative when a large number of fuel rod failures are considered. To address this concem,
Section B of Regulatory Guide 1.25 allows alteration of assumptions due to site specific
characteristics, plant design features, and major changes in fuel composition or management.

The maximum full power tilted radial peaking factors were calculated in the Units 2 and 3,
Cycles 11 and 12 reload physics analyses are:
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U2C11F, =1.6648 U2C11 Design Analysis NFM-2-PH-1104 (Reference
6.1p, Section 4.8 and Table 4.8-1)

U3C11F.=1.6397 U3Cl11 Design Analysis NFM-3-PH-1104 (Reference
6.1q, Section 4.8 and Table 4.8-1)

U2C12F,=1.6504 U2CI12 Design Analysis NFM-2-PH-1204 (Reference 6.1r,
Section 4.8 and Table 4.8-1)

U3C12F,=1.6168 U3C12 Design Analysis NFM-3-PH-1204 (Reference 6.1s,
Section 4.8 and Table 4.8-1)

Based on the preceding analyses, it is conservative for this calculation to model a maximum full
power tilted F, of 1,75 when a small number of once burned fuel rod failures are considered.

‘When the Unit 2 and Unit 3 Facility Operating License Amendments 180 and 171, respectively,
increased the licensed thermatl power level by approximately 1.4 percent to 3438 Mwt this
power uprate was evaluated with respect to the fuel handling accident dose analysis in summary
CCN-8 to this calculation. The evaluation concluded that the AOR remained intact. The
increase in the FHA source term by two percent to the values shown in the Units 2/3 design
analysis NFM-2/3-PH-1116 (Reference 6.1aa) was compensated for by removing two percent
conservatism from the radial peaking factor of 1.75, justifying a radial peaking of 1.71
(1.75/1.02). Therefore, the 10 cfin case continues to use the source term values based on NFM-
2-PH-0016 (increased by two percent) and a radial peaking of 1.71.

U2C12 Design Analysis NFM-2-PH-1205 (Reference 6.1t, Section 3.3.1.3) and U3C12 Design
Analysis NFM-3-PH-1205 (Reference 6.1u, Section 3.3.1.3 define long term power

[parameter Q] as the ratio of burnup-specific F, to cycle maximum F,. Analysis presented in
U2C12 Design Analysis NFM-2-PH-1205 (Section 4.3¢) and U3C12 Design Analysis
NFM-3-PH-1205 (Section 4.3¢) documents that as fuel bumnup increases from beginning of life
t0 60 GWD/MTU the radial fall-off curves shows a reduction in long term power. Therefore, the
F, for high burnup fuel rods will always be enveloped by the cycle maximum values

documented above.

Per Unit 2 Cycle 12 Fuel Performance Analysis NFM-2-FP-1202 (Reference 6.11,

Section 3.3.6), the ratio of the hottest rod normalized power to the normalized average power of

60 rods (i.e., the first four rows of rods) in all four of the hot assembly faces is greater than the
pin-to-box ratio of 1.03 used in the U2C12 FATES3B computer code average rod cases.
Similarly, per Unit 3 Cycle 12 Fuel Performance Analysis NFM-3-FP-1202 (Reference 6.1m,
Section 3.3.6), the ratio of the hottest rod normalized power to the normalized average power of

T — —— — — — e e, St —— —— . — —_——— St

N-4072-001




E&TS DEPARTMENT

» ICCN NOJ
CALCULATION SHEET PRELIM. CON NO. PAGE__ OF _
Project or DCP/FCN/=CP Calc, No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fuel Handling Accident inside Fuel Handling Building - CR & Olffsitz Doses Sheet_35 of 261
REV] ORIGINATOR DATE IRE DATE  |REV] ORIGINATOR | DATE IRE DATE R
E
6 {N. YACKLE T. REMICK v
1

60 rods in three of the four hot assembly faces is greater than the pin-to-box ratio of 1.03 used in
the U3C12 FATES3B computer code average rod cases. As such, the power characteristics of
60 rods are representative of the power characteristics of an entire fuel assembly. For this
reason, when 60 or more fuel rods in an assembly are failed, the average radial peaking factor
(F,) of the failed rods is equivalent to the failed assembly’s Relative Power Density (RPD).

Based on the Unit 2 Cycle 12 Models and Depletion Analysis NFM-2-PH-1203 (Reference 6.1n,
Section 4.15 and Appendix A Figures 5-3, 5-4 and 5-5), and Unit 3 Cycle 12 Models and
Depletion Analysis NFM-3-PH-1203 (Reference 6.10, Section 4.15 and Appendix A Figures
5-3, 5-4 and 5-5), the RPDs of all the fuel assemblies were found to be significantly lower than
the maximum full power tilted F, of 1.75 that is used in this calculation.

Therefore, the combined effect of a maximum full power tilted F, of 1.75 and a gap activity in
the damaged fuel rods consisting of 12 percent of the total noble gases other than Krypton-85
will result in conservative resuits for the event of a Fuel Handling Accident inside the Fuel

Handling Building where a total of 60 fuel rods fail.

42  Spent Fuel Pcol Water Clean-Up of Isotopes

4.2.1 SFP Water Jodine Removal. Per Regulatory Guide 1.25 Section C.1g (Reference 6.4i),
the iodine gap activity released to the spent fuel pool water is subject to clean-up due to pool
scrubbing. The pool decontamination factors for the inorganic iodine and organic iodide species
are 133 and 1, respectively. Per Regulatory Guide 1.25 Sections C.1c and C.1b, these iodine
decontamination facters are valid for a minimum 23 foot water depth between the top of the
damaged fuel rods and the fuel pool surface, and for a maximum fuel rod pressure of less than
1200 psig. Section 8.2 assesses design compliance with these conditions.

422 SFP Water Noble Gas Removal. Per Regulatory Guide 1.25 Section C.1h, the noble gas
activity released to the spent fuel pool is not subject to clean-up due to pool scrubbing. The
retention of noble gases in the pool is negligible (i.e., a decontamination factor of one).
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4,3  Fuel Handling Building Characteristics

4.3.1 Fuel Handling Building Volume. The FHB volume served by the normal FFIB HVAC
system is 365,305 ft per Calculation M-0076-001 (Reference 6.1f, page 5).

4.3.2 Fuel Handling Building Normal Ventilation System Exhaust Flowrate. The FHB

Normal Ventilation System configuration is shown on FHB HVAC Drawings 40177A
(Reference 6.2w) and 40177AS03 (Reference 6.2x).

Per Assumption 3.7, the entire post-accident FHB airbomne activity is released to the
environment at a release rate equivalent to that of the FHB Normal Ventilation System exhaust
flowrate. To conservatively maximize the release of airborne radionuclides from the FHB, the
FHB Normal Ventilation System exhaust flow rate will be modeled as 25,581 ¢fm, which is
equivalent to its upper tolerance of 23,255 +10% cfm as given in FHB HVAC Air Flow
Diagram 40090 (Reference 6.2q). The nominal exhaust flowrate of 23,255 cfm is consistent
with that given in Calculation M-0076-001 (Reference 6.1, page 5).

N_4072-001
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44 Control Room Characteristics

44.1 Control Room Net Free Volume. The control room net free volume is 266,920 ft* per
Calculation M-0073-095 (Reference 6.1e, CCN-3 page A6-3).

4.4.2 Control Room CREACUS Charcoal and HEPA Filter Efficiencies. Units 2&3 Technijcal
Specification LCO 3.7.11 (References 6.4c & 6.4d) requires that two Control Room Emergency
Air Cleanup System (CREACUS) trains shall be operable in MODES 1 through 6, and during
the movement of irradiated fuel assemblies. Per Control Building Air Flow Diagram drawings
40096 (Reference 6.2r) and 40098 (Reference 6.2s), in the high radiation isolation mode the
makeup air entering the control room passes through filters SA1510MA206 and SA1510MA207
of the Emergency Ventilation System (EVS) train, and then through filters SA1510ME418 and
SA1510MEA419 of the Emergency Air Conditioner (EAC) filter train. However, per UFSAR
Appendix 15B (Reference 6.4g) and the Tech Spec LCO 3.7.11 Bases, credit is only taken for
the EAC filters. The recirculation air passes only through the EAC filter train.

Table 4.4-1 presents the elemental, organic, and particulate icdine removal efficiencies modeled
for the LOCADOSE Code intake and recirculation filters. The EAC iodine filter efficiency is
based on a charcoal filter depth of 2 inches (per an E-mail from D. Higgins to F. Santa Ana
[Reference 6.3b]) and the corresponding charcoal filter efficiency values given in Regulatory
Guide 1.52 Table 2 (Reference 6.4j). The EAC particulate efficiency is based on the HEPA
efficiencies given in Regulatory Guide 1.52 Section C.5¢c. Regulatory Guide 1.52 efficiencies
are applicable since Technical Specification 5.5.2.12 (References 6.4c and 6.4d) tests the EAC
filters to this Regulatory Guide. :

Table 4.4-1 - Control Room CREACUS Charcoal and HEPA Filter Efficiencies

Credited Credited Intake Recirculation
Contaminant | EVS Filter EACFilter |(EVS & EACFilters) | (EAC Filter only)
Being Removal Removal Removal Efficiency | Removal Efficiency
Removed Efficiency Efficiency modeled in the modeled in the
(A206/A207) | (EA18/E419) | LOCADOSE Code | LOCADOSE Code
Elemental Jodine 0% 95% 95% 95%
Organic Jodide 0% 95% 95% 95%
Particulates 0%

99% 99% 99%
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443 Control Room HVAC Operation Characteristics. The control room HVAC parameters
during normal and high radiation isolation operation are presented in Table 4.4-2; the HVAC
configuration is shown on Control Room Complex HVAC Drawings 40173A (Reference 6.2t),
40173AS03 (Reference 6.2u), and 40173C (Reference 6.2v).

During normal HVAC operation the Control Room unfiitered intake flow rate will be modeled
as 5820 cfm, and the Control Room unfiltered recirculation (return air) flow rate will be
modeled as 29,885 cfm. These values are equivalent to the flow rates given in Control Building
Air Flow Diagram 40096 (Reference 6.2r) and in Calculation M-0073-041 (Reference 6.1c,

page 7). ]

To conservatively maximize the introduction of airborne radionuclides into and retention within

the control room, the high radiation isolation mode outside air intake flow rate will be increased

to its upper tolerance of 2050 +150 cfm as given in Calculation M-0073-041 (Reference 6.1¢, [
CCN 20 Sheet 15) and the recirculation flowrate will be decreased to its lower tolerance of |
35,705 cfm +10% as given in Calculation M-0073-04]1 (Reference 6.1c, CCN-20 Sheet 15). |
These flowrates and their tolerances are consistent with those given in Maintenance Procedure
S023-1-2.44, Step 6.4 (Reference 6.52).

Per Assumption 3.15, consistent with UFSAR Appendices 15B and 15.10B, this analysis
models two trains of emergency HVAC in operation during the first 8 hours of the accident.
Operator action is assumed to be taken within 8 hours to deactivate one train of emergency
intake and recirculation units. ‘

N-4072-001
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Table 4.4-2 -- Control Room HVAC Operation Flowrates and Inleakage Rates
Parameter CR Normal HVAC Operation CR High Radiation Isolation Operation
(single train operation flowrates) (single train operation flowrates)
Valuz References Value References
Filtered Ocfm dwpg 40096 (Ref. 6.21) 2050 + 150 = 2200 cfm | Calc M-0073-041 (Ref 6.1c)f |
Intake dwg 40096 (Ref 6.2r)
dwg 40098 (Ref 6.25)
S023-1-2.44 (Ref 6.5a)
Unfiltered 5820cfm { Calc M-0073-041 (Ref 5.1¢) 0 (inflow) dwg 40096 (Ref 6.2r)
Intake (inflow) or dwg 40096 (Ref. 6.2r) + 10 or 1,000 dwg 40098 (Ref 6.25) |
6820 cfrn ™ (inleakage) Assumption 3.12 |
= 10 or 1,000 cfm® |
Filtered Ocfm dwg 40096 (Ref. 6.2r) (35,705 - 10%) - 2200 | Calc M-0073-041 (Ref 6.1c) |
Recirculation . =29,9345 cfm® dwg 40096 (Ref 6.2r)
[return air) dwg 40098 (Ref 6.25)
S023-1-2.44 (Ref 6.52)
Unfiltered 29,885 cfm | Calc M-0073-041 (Ref 6.1¢c) O cfm dwg 40096 (Ref. 6.2r)
Recirculation dwg 40096 (Ref. 6.2r) dwg 40098 (Ref. 6.25)
[return air)
(a) The filtered recirculation flowrate during high radiation isolation operation is rounded down t0 29,934 ¢fm for;
single train operation, and modeled as 59,869 cfm for two trains operation.
()] The unfiltered intake flowrate during normal HVAC operation of 5820 cfm is equal to the difference between
the supply air flow rate of 35,705 c¢fm and return air flow rate of 29,885 ¢fm given in Calculation M-0073-041
page 7. Per Assumption 3.12, two control room inleakage cases are considered in this analysis, 10 ¢fm and
1,000 ¢fm in addition to the intake flowrate, Therefore, the unfiltered flow rate into the control room for the
Q‘ 10 cfm case is 5,820 cfm and the 1,000 cfm cas: is 6,820 cfm.
c)
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4.5 Contro! Room Radiation Monitor Characteristics

4.5.1 Transfer to High Radiation Isolation Mode. Units 2&3 Technical Specification

LCO 3.3.9 (References 6.4¢c & 6.4d) requires that one Control Room Isolation Signal (CRIS)
channel shall be operable in MODES 1 through 6, and during the movement of irradiated fuel
assemblies. Per Elementary Diagram drawings 31394 (Reference 6.2m) and 31395

(Reference 6.2n), the control room will automatically transfer to the CRIS high radiation
isolation mode if a Safety Injection Actuation Signal (SIAS) is generated, or if radiation monitor
2/3RE782G1 or 2/3RE7825G?2 senses high radiation.

4.5.2 Radiation Monitor High Radiation Trip Initiation Time. Calculation J-SPA-179
(Reference 6.1y) shows that the control room radiation monitor trip initiation time is based on
the plenum fill time and the radiation monitor algorithm response time.

Plenum Fill Time. The plenum fill time is the time required for the activity concentration inside
the control room HVAC intake plenum to build up to the outside activity concentration present
at the control room HVAC intake louvers. Per Calculation J-SPA-179 (CCN-2, Section 8.16.1),
the intake plenum activity reaches 90 percent of the incoming outside air activity concentration
within 8.5 seconds.

Radiation Monitor Algorithm Response Time. The radiation monitor algorithm response time is
the time required for the count rate averaging algorithm to produce a representative
concentration value that is greater than the monitor trip set point. Per Calculation J-SPA-179
(CCN-2, Section 8.16.2), the monitor response time is a function of the plenum activity
concentration as presented in Figure 4.5-1. For any plenum activity concentration greater than
8.5¢-7 pCi/cc the monitor response time will be less than 60 seconds. Note that increasing
activity causes the response time to decrease to a minimum detector response time of 3 seconds.
Consistent with Calculation J-SPA-179 (CCN-2, Section 8.16.2), an additional allowance,to a
minimum time of 60 seconds is used for the algorithm response time.

Delay Relay Time. This is an additional adjustable time. Per J;SPA-179 (CCN-5, Section |
8.16.3) this relay delay time can be anywhere from 5 to 40 seconds. |
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Figure 4.5-1: Control Room Monitor Algorithm Response Time
[per Calculation J-SPA-179 (CCN-2, Figure 8.16.2)]
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4.6  Occupancy Factors

The control room occupancy factors (CROFs) are given in Standard Review Plan 6.4
Figure/Table 6.4-1 (Reference 6.41). Per 10 CFR 100.11 (Reference 6.4b), the offsite
post-accident doses are to be calculated for an individual who is exposed for the entire interval
of interest (i.e., an occupancy factor of 1.0). Based on the time intervals of interest specified in
the Section 1.2 dose criteria, the occupancy factors are:

Exclusion Area Boundary 1.0 for O hour to 2 hours
0.0  for 2 hours to 720 hours

Low Population Zone Boundary 1.0 for 0 hour to 720 hours

Control Room 1.0  for 0 hours to 24 hours

0.6 for 24 hours to 96 hours
04  for 96 hours to 720 hours

N-ANTI-NN1
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4.7  Atmospheric Dispersion Factors

Table 4.7-1 presents the San Onofre site-specific five percentile meteorology atmospheric
dispersion factors (x/Q) for design basis releases from the Containment Building to the control
room and offsite EAE and LPZ dose receptors. The Control Room y/Qs arc per Calculation
N-4010-001 (Reference 6.1h, CCN-2 Section 2.0), and are presented with and without the

control room occupancy factors (CROFs) defined in Design Input 4.6. The offsite x/Qs are per
Calculation N-4010-002 (Reference 6.1i, Revision 1 page 3).

Per Assumption 3.8, the Containment Building to control room ¥/Q values are assumed to
bound the FHB to control room %/Q values. Per Assumption 3.8, the Containment Building to
offsite 4/Q values are assumed to be equivalent to the FHB to offsite 4/Q values.

Table 4.7-1 -- Atmospheric Dispersion Factors

Receptor Design Basis Case Five Percentile ¥/Q (sec/m’)
0-2Hours | 2-8Hours | 8-24 Hours | 24-96 Hours |96-720 Hours
Control Room 3.1e-03 3.1e-03 1.8e-03 5.9e-04 9.6¢-05
{with CROF)
Control Room 3.1e-03 3.1e-03 1.8¢-03 9.8e-04 2.4e-04
(without CROF)
EAB 2.72e-04 Not Applicable | Not Applicable | Not Applicable | Not Applicable
LPZ 7.72¢-00 7.72e-06 4.74¢-06 3.67¢-06 2.67¢-06
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4.8 Dose Conversion Factors

Table 4.8-1 lists the dose conversion factors (DCFs) modeled in this calculation as input into the
LOCADOSE computer program (References 6.6a and 6.6g) library file listed in Section 9.1. |
Table 4.8-1 lists only those iodine and noble gas isotopes which are present in the damaged fuel

rod source term after 72 hours of decay (as identified in Design Input 4.1). DCFs are not

presented for the particulate daughter products, since particulate isotopes are not released to the
environment.

The thyroid inhalation DCFs are consistent with the requirements of the Technical Specification
Section 1.1 definition for “DOSE EQUIVALENT I-131” (References 6.4c and 6.4d). Per this
definition, the thyroid DCFs shall be those listed in ICRP Publication 30, Supplement to Part 1,
pages 192-212, in tables titled “Committed Dose Equivalent in Target Organs or Tissues per
Intake of Unit Activity” (Reference 6.60). The ICRP-30 iodine inhalation DCFs are presented in
units of Sieverts per Becquerel (Sv/Bq). Table 4.8-1 converts these DCFs to units of rem per
curie as required for input into the LOCADOSE computer program by using conversion factors
of 3.7e10 Bg/ci, and 100 rem/Sv.

| The default whole body gamma immersion and beta skin immersion DCFs in the Bechtel

. LOCADOSE computer program will be used in this calculation. These DCFs are consistent
| with UFSAR Appendix 15B Table 15B-6 (Reference 6.4g).
| . .
I

N-4072-001




Project or DCP/FCN/ECP

E&TS DEPARTMENT

ICCN NOJ

CALCULATION SHEET PRELIM. CCN NO.

PAGE __ OF

Calc. No,__N-4072-001

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN -

Sheet 45 of 261

REV] ORIGINATOR DATE {RE DATE _ JREV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK v
4
TABLE 4.8-1 -- Dose Conversion IFactors
Isotope Thyroid Beta Skin Whole Body Gamma
Inhalation DCF @ Immersion DCF Immersion DCF
(Sv/Bg) i (rem/curie) | (rem-m*/curie-sec) | (rem-m’/curie-sec)
Iodine-129 1.6e-06 5.92e+06 3.710¢-04 3.024e-03
Iodine-130 2.0e-08 7.40e+04 4.990e-02 4.980¢-01
Todine-131 2.9¢-07 1.07e+06 3.170e-02 8.720e-02
Iodine-132 1.7e-09 6.292+03 1.320e-01 5.130e-01
Iodine-133 49e-08 1.81e405 7.350e-02 1.550e-01
Iodine-135 8.5¢-09 3.15e+04 1.290e-01 4.210e-01
Krypton-8§3m 0 0 0 2.396¢-06
Krypton-85 0 0 4.246¢-02 5.102e-04
Krypton-85m 0 0 4.626¢-02 3.708e-02
Krypton-87 0 0 3.083e-01 1.876e-01
Krypton-88 0 0 7.510e-02 4.658e-01
Xenon-131m 0 0 1.508e-02 2.899¢-03
Xenon-133m 0 0 3.150e-02 7.954¢-03 -
Xenon-133 0 0 9.697e-03 9.316e-03
Xenon-135m 0 0 2.253e-02 9.887¢-02
Xenon-135 0 0 5.894¢-02 5.736e-02
(a) Sample Calculation for Iodine-131 Thyroid Inhalation Dose Conversion Factor
= (2.9¢-7 Sv/Bq) % (3.7e10 Ba/ci) % (100 rem/Sv) = 1,07e6 rem/ci
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The gamma encrgy source strengths from the SOURCE? output will be grouped into a
"BASE10" gamma energy structure. The "BASE10" gamma energy structure is presented in
Table 4.9-1. This energy structure is part of the SOURCE2 Code library (Reference 6.6¢,

Table 2-5).

TABLE 4.9-1 -- "BASE10" Gamma Energy Structure

Energy Group
Number

Gamma Energy Ranges
(MeV/y-disintegration)

00<Ex<0.!

0.1<E<04

04<Es<09

09<E=<135

135<E < 1.80

1.80<E <2.20

220<E 5260

2.60<E £3.00

oAl njwivwl~

3.00<E < 5.00

—
(=4

5.00<E < 15.00
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4.10 Control Room Dose Point Locations

Per Section 5.4, Dose Multiplication Factors (DMFs) are used to evaluate Environmental Cloud
Shine and Control Room Filter Shine gamma doses. Calculations N-0450-002 (Reference 6.1g)
and N-4060-016 (Reference 6.1k) determined DMFs for the 16 control room dose point
Jocations shown in Figure 4-1. To simplify this analysis, doses will only be calculated at the
four dose points representing the actual contrel board area (dose points 9, 10, 15, and 16). The
maximum dose at these four dose points will be used to represent the Control Room Operator
dose.

Per Calculations N-0450-002 and N-4060-016, Body 1A/2A in Figure 4-1 represents control
room HVAC intake charcoal filter SA1510MA206, Body 1B/2B represents control room HVAC
intake charcoal filter SA1510MA207, and Bodies F1 through F20 represent the control room
fire walls that provide some shielding of the gamma radiation shine from the filters.

As discussed in Design Input 4.12, the dose point locations shown in Figure 4-1 reflect the
scenario where filter A207 is secured at 8 hours, with all activity introduced into the contro}
room after 8 hours being passed through filter A206. However, because either filter A206 or

'A207 could be the filter that is secured at § hours, the dose rates at each of the Figure 4-1 dose

points should be considered as being approxirnately symmetrical about column 19 (which is the
center of the control room).

N-4072-001
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Figure 4-1 -- Control Room Dose Point Locations
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4.11 Environmental Cloud Shine Dose Multiplication Factors — Control Room

Per Calculation N-0450-002 Table 2-3 (Reference 6.1g), the environmental cloud shine dose
multiplication factors (DMFs) as functions of BASE10 gamma energies are given in

Table 4.11-1 for the dose point 9, 10, 15 and 16 locations which represent the control board area
that will be used to represent the Control Roorn Operator doses (per Design Input 4.10). These
DMEFs are in units of Rem/hr per MeV/cc-sec of environmental cloud volumetric source
strength. Per Calculation N-0450-002, these DMTFs consider the presence of contaminated air in
the cable riser galleries to the north and south of the control room.

Table 4.11-1 - Environmental Cloud Shine to Control Room Dose Multiplication Factors

Gargﬁggtgzrgy Effective Environmental Cloud Shine Dose Multiplication Factors
Range Gamma Energy [Rem/hr per MeV/ee-see )
[MeV] {MeV] atDP9 at DP 10 atDP 15 at DP 16
0.0sEc<0.1 0.1 5.22E-05 6.42E-05 5.78E-05 5.00E-05
0.1<E<04 0.4 8.90E-05 1.11E-04 9.66E-05 8.44E-05
04<E<09 0.8 9,26E-05 1.13E-04 9.89E-05 8.82E-05
0.9<Ex< 135 1.3 1.03E-04 1.22E-04 1.09E-04 9.92E-05
1.35<Es< 1.8 1.7 1.10E-04 1.29E-04 1.16E-04 1.06E-04
1.8<E<22 2.18 1.2)E-04 1.40E-04 1.27E-04 1.18E-04
22<Ex<26 2.5 1.27E-04 1.47E-04 1.34E-04 1.25E-04
26<E<3.0 2.8 1.32E-04 1.51E-04 1.38E-04 1.30E-04
3.0<E<50 4.0 1.48E-04 1.67E-04 1.55E-04 - 1.47E-04
50<E s 10.0 6.2 1.75E-04 1.93E-04 1.82E-04 - 1.74E-04

N-4072-001



Project or DCP/FCN/ECP

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

E&TS DEPARTMENT
CALCULATION SHEET

Calc. No._N-4072-001

ICCN NO/
PRELIM. CCN NO.

PAGE_OF ___

CCN CONVERSION:
CCNNO. CON --

Shest_50 of 261

REV

ORIGINATOR

DATE

IRE

DATE

| REV

ORIGINATOR

DATE

DATE

6

N. YACKLE

T. REMICK

|

=<mm

4.12 Control Room Filter Shine Dose Multiplication Factors

Per Calculation N-4060-016 Tables 2-2 and 2-3 (Reference 6.1Kk), the charcoal filters A206 and
A207 shine dose multiplication factors (DMFs) as functions of BASE10 gamma energies are
given in Tables 4.12-1 and 4.12-2 for the dose point 9, 10, 15 and 16 locations which represent
the control board area that will be used to represent the Control Room Operator doses (per
Design Input 4.10). These DMFs are in units of Rem/hr per MeV/cc-sec of charcoal filter

volumetric source strength.

Per Calculation N-4060-016 Assumption 3.7, due to symmetry in the control room layout it does
not matter which filter (A206 or A207) is assumned to be secured, as long as the dose points are
on the side with the operating filter. Based on the dose point locations identified in Design
Input 4.10, the control room filter shine DMFs were originated under the assumption that filter
A207 is secured at 8 hours, with all activity introduced into the control room after 8 hours being
passed through filter A206. As such, activity entering the control room after 8 hours contributes

only to the filter A206 activity loading and volumetric source strength.

Per Assumption 3.5, all of the radioactive material released into the Fuel Handling Building
atmosphere is assumed to be released to the outside environment over a two hour interval.
Therefore, no additional activity will be deposited after 8 hours onto either of the control room
filters. Consequently the filters A206 and A207 activity loadings and volumetric source

strengths will be identical.

Table 4.12-1 -- Charcoal Filter A206 Shine Dose Multiplication Factors

Garﬁrﬁsgﬁrgy Effective Filter A206 Shine Dose Multiplication Factors

Range Gamma Energy [Rem/hr per MeV/cc-sec ]

[MeV]) [ MeV] atDP9 at DP 10 at DP 15 l at DP 16
00<E<0.1 0.1 2.19E-10 6.15E-10 4.41E-10 3.39E-10
0.1<Ez04 0.4 1.74E-09 3.28E-09 2.43E-09 1.90E-09
04<E<0.9 0.8 2.02E-09 3.45E-09 2.58E-09 2.02E-09
09<E< 135 13 2.09E-09 3.38E-09 2.55E-09 2.00E-09
1.35<E< 18 1.7 2.05E-09 3.24E-09 2.45E-09 1.92E-09
1.8<E <22 2.18 2.02E-09 3.13E-09 2.37E-09 1.86E-09
22<E<2.6 2.5 1.99E-09 3.06E-09 2.32E-09 1.82E-09
26<E<3.0 2.8 1.95E-09 2.97E-09 2.25E-09 1.77E-09
3.0<E<50 4.0 1.78E-09 2.68E-09 2.04E-09 1.60E-09
5.0<E <100 6.2 1.60E-09 2.38E-09 1.81E-09 1.42E-09
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Table 4.12-2 -- Charcoal Filter A207 Shine Dose Multiplication Factors
Gan?xﬁf%igr Effective Filter A207 Shine Dose Multiplication Factors
Range &Y | Gamma Energy [Remv/hr per MeV/cc-sec ]
[MeV] [ MeV] atDP 9 at DP 10 at DP 15 atDP 16
00<E<0.1 0.1 1.11E-10 1.26E-10 2.96E-11 1.91E-10
0.1<E<04 0.4 1.34E-09 1.21E-09 5.52E-10 1.55E-09
04<E<09 0.8 1.74E-09 1.49E-09 8.04E-10 1.81E-09.
0.9<E <135 1.3 1.93E-09 1.60E-09 9.57E-10 1.89E-09
135<E< 18 1.7 1.95E-09 1,59E-09 9.94E-10 1.86E-09
1.8<E<22 2.18 1.97E-09 1.59E-09 1.03E-09 1.83E-09
22<Es26 2.5 1.96E-09 1.58E-09 1.04E-09 1.81E-09
26<E<3.0 2.8 1.93E-09 1.54E-09 1.03E-09 1.77E-09
30<E <50 4.0 1.80E-09 1.43E-09 9.83E-10 1.62E-09
S5.0<E <10.0 6.2 1.64E-09 1.29E-09 9.10E-10 1.46¢-09
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4.13 Average Fuel Rod Maximum Internal Pressures

4.13.1 Unit 2 Cycle 12 Power Operations. Per Unit 2 Cycle 12 Fuel Performance Analysis
NFEM-2-FP-1202 (Reference 6.11, Section 4.12 and Table 4-19), for U2C12 Batch M/N/P erbia
and UO, fuel, the maximum rod internal pressures at both hot and cold (70 °F) plenum
temperatures including temporary gas release as a function of void (rod gap) volume occur at
approximately 50 GWD/MTU are as presented in Table 4.13-1.

Table 4.13-1 — J2C12 Maximum Rod Iniernal Pressures for FHA Dose Calculations |

— — —————— . e .

Rod Description Plenum Temperature Void Volume Rod Internal Pressure
(degrees Fahrenheit) (cubic inches) [temporary gas release]
{psia)

U2CI2 Batch P Erbia 615 0.8730 1,866.5 !
70 1.1213 7162 |
U2C12 Batch P U0, 614 0.8946 1,615.3 |
70 1.1210 636.3 |
U2C12 Batch M/N Erbia 615 0.8535 1,909.9 |
70 1.1046 7212 |
U2C12 Batch M/N UO, 614 0.8766 1,648.8 |
70 1.1062 644.9 |
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4.13.2 _Unit 3 Cycle 12 Power Operations.. Per Unit 3 Cycle 12 Fuel Performance Analysis
NFEM-3-FP-1202 (Reference 6.1m, Section 4.12 and Table 3.3.6-2), for U3C12 Batch K/M/N/P
erbia and UQ, fuel, the maximum rod internal pressures at both hot and cold (70 °F) plenum

temperatures including temporary gas release as a function of void (rod gap) volume occur at
approximately SO GWD/MTU are as presented in Table 4.13-2.

Table 4.13-2 — U3C12 Maximum Rod Internal Pressures for FHA Dose Calculations

Rod Description Plenum Temperature Yoid Yolume Rod Internal Pressure
: (degrees Fahrenheit) (cubic inches) [temporary gas release]
(psia)
U3C12 Batch P Erbia 618 0.8872 2,041.2
70 1.1440 7784
U3C12 Batch P UQ, 615 0.9081 1,752.5
‘ 70 . 1.1398 688.3
U3C12 Batch M/N Erbia 618 0.8402 2,1355
70 1.1005 801.5
U3C12 Batch M/N UO, 616 0.8624 1,824.2
: 70 1.0975 706.3
U3C12 Batch K UQ, 616 0.9984 1,745.1
70 1.3072 656.6

4.14

Spent Fuel Pool Water Temperature

Per Calculation M-0022-008 (Reference 6.1b, CCN-4 page A-5), the maximum spent fuel pool water
temperature is 167 °F for the case of a full core offtoad with consolidated spent fuel storage.
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415 Water Level Above Irradiated Fuel Assemblies in the Spent Fuel Pool

4.15.1 Water Level Above a Damaged Fuel Assembly Stored in the Spent Fuel Pool. Per Technical
Specification LCO 3.7.16 (References 6.4¢ and 6.4d), the fuel storage pool water (i.e., spent fuel pool)
level must be at least 23 feet over the top of irradiated fuel assemblies seated in the storage racks during
the movement of irradiated fuel assemblies in the fuel storage pool.

Per Units 2&3 Licensee Controlled Specification 3.7.117 (References 6.4¢ & 6.4f), the fuel storage pool
water level must be at least 23 feet over the top of irradiated fuel assemblies seated in the storage racks
when no fuel movement is being performed in the fuel storage pool.

4.15.2 Water Level Above a Damaged Fuel Assembly Laying on Top of the Storage Racks.

The plant elevation at the top of the fuel storage racks has not been found in any plant document, so it
will be calculated in Section 8.2.1.2 using the following input data:

The top of the original SFP liner plate is at plant elevation 17'- 6 */,¢" per drawing 25429
(Reference 6.2, Section A).

The reliner steel plate attached to the original SFP liner plate during the SFP rerack project has
a thickness of 0.125" per drawing 23186 (Reference 6.2¢, Section A) as called out on drawing
25453 (Reference 6.2)).

The maximum distance between the reliner plate and the top of the rack support block is 5.32"
per drawings 25472 (Reference 6.2k) and 25483 (Reference 6.21).

The distance between the top of the rack support block and the top of the fuel storage racks is
193.50" per drawings 25472 and 25483.

The width of a fuel assembly is 8.29 inches per drawing S023-990-228 (Reference 6.2ad).

As discussed in the Technical Specification LCO 3.7.16 (References 6.4¢ and 6.4d), an increased SFP
water level will ensure at least 23 feet of water above a damaged fuel assembly laying on the racks. Per
the Tech Spec LCO 3.7.16 Bases, this increased water level is required by Technical Specification

LCO 3.9.6 (References 6.4c and 6.4d) when the SFP is connected to the refueling cavity, and is a
procedural requirement whenever fuel is being moved. Per Tech Spec LCO 3.9.6, during movement of
irradiated fuel assemblies within containment, the refueling water level shall be at least 23 feet above
the top of the reactor vessel flange. Per Operating Instruction SO23-3-2.11 (Reference 6.5¢c, Attachment
18) a water level of 23 feet above the top of the reactor vessel flange is equivalent to plant elevation
60'-6", which is 27'-6 '/," above the top of the fuel assemblies stored in the SFP storage racks.

To ensure that the Tech Spec LCO 3.9.6 height requirement is met, when moving a spent fuel assembly
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Site Technical Services Procedures S023-X-7 (Reference 6.5d, Attachment 2) and S023-X-7.2
(Reference 6.5¢, Attachment 2) require that the SFP water level shall be at least 27'-8 '/,s" above the top
of the fuel assemblies stored in the SFP storage racks (i.e., equivalent to plant elevation 60'-7 %/,¢") .
This analysis uses a SFP water level of 27'-8 /4", which is conservatively smaller than the 27'-8 '/,"
value (i.e., plant elevation 60'-8") cited in Operating Instruction SO23-3-2.11 Attachment 18.

4.16 Concrete Wall Thicknesses

The contaminated air inside the Fuel Handling Building is a gamma radiation shine source contributing
to the Control Room Operator dose. Per Architectural Floor Plan drawings 10101 (Reference 6.2a) and
10112 (Reference 6.2b), the FHB shine dose to the control room is attenuated by the intervening

-presence of a number of concrete building walls. The following concrete walls are considered in the

FHB shine dose evaluation:

Unit 2 FHB Shine to Control Room Operating Area:

Unit 2 FHB West Wall 2' 6" thick (per drawing 25401 [Reference 6.2h])
Unit 2 FHB South Wall 2' 6" thick {per drawing 25401 [Reference 6.2h})
Radwaste Building North Wall 2' 6" thick (per drawing 25004 [Reference 6.2d))
Control Room East Wall 2' 6" thick (per drawing 25102 [Reference 6.2f])
Unit 3 FHB Shine to Control Room Operating Area: i
Unit 3 FHB West Wall 2' 6" thick (per drawing 25401 {Reference 6.2h}])
Unit 3 FHB North Wall 2' 6" thick (per drawing 25401 [Reference 6.2h])
Radwaste Building South Wall 2'6" thick . (per drawing 25005 [Reference 6.2¢])
Control Room East Wall 2' 6" thick (per drawing 25103 [Reference 6.2g])

417  Fuel Rod Dimensions

Per Unit 2 Cycle 12 Fuel Performance Analysis NFM-2-FP-1202 (Reference 6.17, Table
4-1) and Per Unit 3 Cycle 12 Fuel Performance Analysis NFM-3-FP-1202 (Reference
6.1m, Table 4-1) the inner radius of the cladding is 0.332 inches, the outer radius of the
cladding is 0.382 inches, and the active length of the fuel rod is 150 inches (12.5 feat).
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5.0 METHODOLOGY

5.1 General Methodology

Following a Fuel Handling Accident inside the Fuel Handling Building (FHA-FHB), core activity is
dispersed into the FHB atmosphere, and from there, to the Control Room and the offsite Exclusion Arca
Boundary (EAB) and Low Population Zone (LPZ) locations.

The control room dose evaluation considers the following radiation sources:

. Immersion and inhalation within the cloud inside the control room (Section 5.3)

. - Gamma radiation shine from the contaminated Fuel Handling Building air
(Section 5.4.1)

. Gamma radiation shine from the environmental cloud outside the Control Room
Envelope (Section 5.4.2)

. Gamma radiation shine from the emergency control room charcoal filter (Section 5.4.3)

The EAB and LPZ dose evaluations consider the following radiation sources:

, Immersion and inhalation within the environmental cloud at the Offsite locations
(Section 5.3) _
. Gamma radiation shine from the contaminated Fue] Handling Building air

(Section 5.4.1)

The FHA is evalunated with credit taken for a high radiation induced Control Room Isolation Signal
(CRIS) which places the Control Room HVAC sysiem into the high radiation isolation mode, and starts
both trains of the control room essential HVAC system.

This calculation uses the LOCADOSE (References 6.6a and 6.6g) and SOURCE2 (Reference 6.6¢) |
computer codes to evaluate the doses of interest. These computer codes are described in Section 5.2.

5.2 Computer Code Descriptions

5.2.1 .LOCADOSE Computer Code Description.

The inhalation and immersion doses due to the Fuel Handling Accident activity release mechanism will

be evaluated with Version 3.0 of Bechtel Standard Computer Program NE-319, "LOCADOSE"

(Reference 6.62) and Version 6.0 of Bechtel Standard Computer Program NE-319, "LOCADOSE” |
(Reference 6.6g) for the 10 cfm and 1,000 cfm cases, respectively. The LOCADOSE Code consists of |
three modules: an activity transport program, a doss calculation program, and a filter loading program.

The first two modules are used in this calculation.

The activity transport module calculates activities, integrated activities, and releases over a time period
using a2 multi-region model that can accommodate up to nine regions and fifty time steps. Daughter
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isotope production can be performed by this program. Activities, time integrated activities and releases
are saved on a file for use by the other modules.

The dose calculation module uses the file generated by the activity transport program, the isotope library
file and a user-generated data file to calculate doses and dose rates. Doses and dose rates can be
obtained for all the regions used by the activity transport program and for up to twenty offsite locations.

The LOCADOSE Code is executed on the Nuclear Fuel Management RISC 6000 workstation. Use of
the LOCADOSE Code (Version 3.0) on the NFM RISC 6000 workstation has been verified and
validated as detailed in a Software Installation Report (Reference 6.6b).

Four error notices have been issued against the LOCADOSE Code Version 3.0:

Bechtel Error Notice 93-1 (Reference 6.6a, issued on July 30, 1993) relates to the modeling of
containment spray operation. Since containment sprays are not modeled in this calculation,
Bechtel Error Notice 93-1 does not affect this calculation.

SCE Error Number 1 (Reference 6.6a, issued on August 22, 1997) relates to the formatting of
the LOCADOSE Dose input file when requesting dose rate output. The concemns addressed in
SCE Error Number 1 have been addressed by the proper formattmg of the LOCADOSE dose
input file.

SCE Error Number 2 (Reference 6.6a, issued on November 9, 1998) addresses the same concern
documented in SCE Error Number 1 (the error was addressed for a second time to provide
closure to Bechtel LOCADOSE Code Error Notice 98-1). The concerns addressed in SCE Error
Number 2 have been addressed by the proper formatting of the LOCADOSE dose input file.

SCE Error Number 3 (Reference 6.6a, issued on November 9, 1998) relates to an error present
only in LOCADOSE Version 4.2. Since this calculation employs LOCADOSE Version 3.0, no

action is required.

The LOCADOSE Code Version 6.0 was executed on the Nuclear Fuel Management NT station (Device
ID D088771). Use of the LOCADOSE Code Version 6.0 has been verified and validated as detailed in
a Software Installation Report (Reference 6.61).

Two error notices havebeen issued against the LOCADOSE Code Version 6.0 Release:

Bechtel Computer Program Error notice 20014 (issued on March 29, 2001) (SONGSAPP
Defect #2) dealt with input file translation program TransLat.exe which converted releases 4
and 5 files to release 6. Since LOCADOSE Release 6.0 was used in Revision 6 of this
calculation no conversion was necessary. Therefore, this error notice does not impact this
calculation, and
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Bechtel Computer Program Error notice 2002-1 (issued on September 4, 2002) (SONGSAPP
Defect #36). Error notice 2002-1 identified errors in the Filter Loading Program Module
(FiltLoad). These errors include an overestimation of the filter activity loading that yelds dose
and filter temperature consequences that are conservatively more severe, and a condition that
FiltLoad will about with a math error if Te-131 is included as an isotope. Since the FiltLoad
Module is not used in this calculation, this error notice does not impact this analysis.

Section 9.2 of this calculation presents the library, input and output files associated with the
LOCADOSE Code analysis.

5.2.2 SOURCE?2 Computer Code Descrintion

Calculation of Gamma radiation shine doses requires determination of gamma source strength spectra.
Each gamma source strength spectrum will be evaluated with Version D2-5 of Bechtel Standard
Computer Program NE-602, "SOURCE2". The SOURCE2 Code determines the gamma source strength
spectrum from a user specified energy grouping arrangement and a User specified activity profile. The
activity profile represents the total number of curies of each isotope present in the radiation source.

To calculate control room gamma radiation shine dose rates in units of Rem/hr using the Dose
Multiplication Factors presented in Design Inputs 4.11 and 4.12 requires input in the form of a gamma
source strength spectrum in units of MeV/ec-sec. The SOURCE2 Code will calculate gamma source
strength spectrum in units of MeV/ce-sec with input from LOCADOSE in the form of total Curies per
isotope for the node of interest, and a Code Multiplier equivalent to one over the nodal volume (1/cc).

The SOURCE2 Code is executed on the Nuclear Fuel Management RISC 6000 workstation. Use of the
SOURCE2 Code on the NFM RISC 6000 workstation has been verified and validated as detailed in a
Software Installation Report (Reference 6.6d).

No error notices have bzen issued against the SOURCE2 Code.

Section 9.3 of this calculation presents the input and output files associated with the SOURCE2 Code
analysis.
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5.3 EAB, LPZ and Inside Control Room Cloud Doses

The immersion and inhalation doses within the environmental cloud at the Exclusion Area Boundary
and at the outer boundary of the Low Population Zone, and the immersion and inhalation doses within
the cloud inside the control room are evaluated with the LOCADOSE Code using the appropriate -
assumptions and design inputs from Sections 3 and 4.

The LOCADOSE Code model for the Fuel Handling Accident inside the Fuel Handling Building
(FHA-FHB) sequence will be set up with four regions and two offsite dose receptors. As required by
the LOCADOSE Code region numbering convention, Region | represents the outside environment, and
the last region (Region 4) represents the control room. Offsite dose receptor 1 represents an individual
at the EAB, and offsite dose receptor 2 represents an individual at the outer boundary of the LPZ.
Additionally, a third offsite Jocation is modeled to determine onsite dose at the control room HVAC

intake.

Figures 5.3-1 through 5.3-3 show the LOCADOSE Code models used, including information on region
volumes, flowrates, and filter removal of iodines (I), noble gases (NG), and particulates (P). The
primary difference between the figures is the depiction of contro) room (CR) HVAC operation prior to
and after control room isolation (as detailed in Design Input 4.4):

Figure 5.3-1 depicts CR HVAC operation prior to control room isolation, with the CR HVAC
operating in normal mode.,

Figure 5.3-2 depicts CR HVAC operation after control room isolation, with both trains of the
CR HVAC operating in emergency mode during the first 8 hours of the FHA-FHB event.

Figure 5.3-3 depicts CR HVAC operation after control room isolation, with one train of the CR
HVAC operating in emergency mode after the first 8 hours of the FHA-FHB event.

As will be discussed in Section 5.4.3, the control room charcoal filter shine dose is dependent on the CR
HVAC intake filters’ instantaneous activity loading at various times during the FHA event. Due to
atmospheric dispersion, only a portion of the FHB activity release will become entrained in the Control
Room HVAC intake flow. To analyze this dispersion and intake into the control room, Figures 5.3-1
through 5.3-3 show the LOCADOSE Code modeling a direct flowpath between the Fuel Handling
Building (Region 2) and a Control Room HVAC Intake Filter (Region 3). Section 8.6 calculates the
unfiltered flow rate equivalent to the portion of the FHB activity release which becomes entrained in the
Control Room HVAC intake flow.
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: Figure 5.3-1
LOCADOSE Model prior to CR Isolation
CR HVAC In Normal Mode (Neither CR Isolation nor CREACUS Operation)
Region 2 - = Region 3 -
FHB Q2e3= | A206 or A207 CR INTAKE FILTER
V. ssignn = 365,305 2 =T em V. pionr = 7.32 163
! ! 1
UNFILTERED OUTFLOW PSEUDO RECIRCULATION FLOW
Qo1 =25,581 c¢fm (REMOVES GASES FROM FILTER) 1
Q303 = le6 cfm
F: 0% 1, 100% NG, 0% Particulates
o ’ S ,
Region 1 - ENVIRONMENT [V......; = not modeled]
l !
Atmospheric Dispersion (x/Q) to Control Room %/Qto
1 EAB,LPZ
UNFILTERED INFLOW FILTERED INFLOW
Qunﬁl(cred inflow — 5820 cfm & ) Qﬁllcrcd inflow = 0cfm ’
6820 cfm (for increased CR inleakage) F: 0% 1, 0% NG, 0% Particulates |
l I
Region 4 - CONTROL ROOM
Voegions = 266,920 ££°
! | ] t
OUTFLOW _ FILTERED RECIRC. FLOW 1
Qoumow = 5820 Cfm & Q“xl'“_. flow = 29885 Cfm l
6820 cfm (for increased CR inleakage) F: 0% 1, 0% NG, 0% Particulates I
' Y -~
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Figure 5.3-2
LOCADOSE Model after CR Isolation and prior to 8 hours
2 Trains of CR HVAC in Emergency Mode (by a High Radiation Induced CRIS)
Region 2 - = Region 3 -
FHB %;»; = | A206 or A207 CRINTAKE FILTER
V. sianz = 365,305 £ o Veegions = 7.32 £t
§ § 1
UNFILTERED OUTFLOW PSEUDO RECIRCULATION FLOW
Q101 = 25,581 cfm - 82 cfm (REMOVES GASES FROM FILTER) 1
2 Qy01 = 25,499 cfm Q3= 1leb6cfm
F: 0% 1, 100% NG, 0% Particulates
! N ’
.Region 1 - ENVIRONMENT [V__...., = not modeled]
{ !
Atmospheric Dispersion (x/Q) to Control Room ¥/Qto
§ EAB,LPZ

UNFILTERED INFLOW

Qunﬁllcnd inflaw = 10cim &
1000 cfm (for increased CR inleakage)

FILTERED INFLOW

Qriered infow = 4400 cfm [2 trains]
F: 95% Ly, 95% Loy, 99% Lo,
0% NG, 99% Particulates

Qounow = 4410 cfm &
5400 cfm (for increased CR inleakage)

J l
Region 4 - CONTROL ROOM
V",,,;,,n 4= 266,920 ft3
] I 1
OUTFLOW FILTERED RECIRC. FLOW 1

Q ecire fiow = 39869 cfm [2 trains]
F: 95% L, 95% Ly, 99% Lo,
0% NG, 99% Particulates

N
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Figure 5.3-3
LOCADOSE Model after 8 hours
1 Train of CR HVAC in Emergency Mode (by a High Radiation Induced CRIS)

Region 2 - = Region 3 -
FHB %5‘2%; A206 or A207 CR INTAKE FILTER
Veesionz = 365,305 2 V.2 = 7.32 £

! 1 !

UNFILTERED QUTFLOW PSEUDO RECIRCULATION FLOW
Q241 =25,581 cfim - 82 cfm (REMOVES GASES FROM FILTER) 1

5 Q01 =25,499 cfm Qs03 = 1ebcfm
F: 0% 1, 100% NG, 0% Particulates
I} ' ~ »

- -

Region 1 - ENVIRONMENT [V_....., = not modeled]

1 i
Atmospheric Dispersion (/Q) to Control Room ~/Qto
! EAB,LPZ
UNFILTERED INFLOW FILTERED INFLOW
Qunﬁllcrcd inflow = 10 cfm & Qﬁllcmd iaflow = 2200 cfm [1 train]
1000 cfm (for increzsed CR inleakage) F: 95% Lo, 95% 1oy, 99% Loarsc,
0% NG, 99% Particulates
! !

Region 4 - CONTROL ROOM
V..o = 266,920 £

I : i i
OUTFLOW FILTERED RECIRC, FLOW o
Quutiow = 2210 cfm & ' Quecire fiow = 29934 cfm {1 train] :
3200 cfm (for increased CR inleakage) F: 95% Yoepn, 95% Loy, 99% Lo,
0% NG, 99% Particulates
Y v

- -
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54 Gamma Radiation Shine Contributions to the Whole Body Dose

In addition to thyroid inhalation, whole body gamma cloud immersion, and beta skin cloud immersion
doses determined with the LOCADOSE Code, this calculation considers contributions to the whole
body gamma dose from Fuel Handling Building shine, environmental cloud shine, and control room
charcoal filter shine. The general method used to calculate these shine doses is:

. Determine shine instantaneous gamma source strengths as a function of time with the
SOURCE?2 Code using shine source activity loading and applicable dilution volume as code
input parameters.

. Determine shine dose rate as a function of time by scaling the shine instantaneous gamma
source strength with the Dose Multiplication Factors (DMFs) presented in Design Inputs 4.11

and 4.12.

. Determine the accident duration whole body gamma shine dose by integrating the shine dose
rate profile and considering applicable occupancy factors.

5.4.1 Fuel Handling Building Shine

The contaminated air inside the Fuel Handling Building is a gamma radiation shine source for the
Control Room and offsite EAB and LPZ dose receptors.

The shine doses at distant locations such as the EAB and LPZ are typically much less than the offsite
immersion doses due to the activity release. This is confirmed by a comparison of the post-LOCA
containment shine and offsite immersion doses documented in Calculation N-4061-002 (Reference 6.1j,
Sections 8.7 and 8.9). These post-LOCA doses show that the containment shine dose is at least two
orders of magnitude (a factor of 100) smaller than the offsite immersion doses. Therefore, if the
immersion doses calculated at the EAB and LPZ dose receptors are small (e.g., less than 1 rem), then the
direct gamma radiation shine dose from the FHB to the EAB and LPZ will be negligible

(i.e., < 0.01 rem), and it will not be necessary to calculate the FHB shine dose at the offsite locations.

The FHB shine dose to the control room may be trivial due to the intervening presence of numerous
concrete building walls. Section 8.7 evaluates the radiation shine path between the FHB and the control
room.

542 Environmental Cloud Shine Dose Rates

The contaminated air in the environmental cloud outside of the control room envelope is a gamma
radiation shine source for the Control Room dose receptor (the environmental cloud dose contributions
to the offsite EAB and LPZ dose receptors are considered in the offsite immersion dose as evaluated
with the LOCADOSE Code). ' '

|4‘=<I11:!J
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To calculate the environmental shine contributions to the Control Room Operator whole body dose, the
source term in the environmental cloud must be calculated. This is performed using the following
equation which scales the Fuel Handling Building cloud source term by the FHB release flow rate
(thereby determining the source term release rate to the environment), and then scaling by the control
room atmospheric dispersion factor (thereby determining the environmental cloud source term at the
control room HVAC intake):

S =S)xFx -é—(t)

where:
S.(t) environmental cloud source term in MeV/ce-sec

Sty FHB cloud source term in MeV/cc-sec [calculated per Section 5.4.1]
F FHB release flow rate in m¥/sec [per Section 8.4]
%/Q(t) control room atmospheric dispersion factor in sec/m® [per Design Input 4.7}

The environmental cloud source term is then multiplied by the environmental cloud shine DMFs from

Design Input 4.11 to generate Control Room Operator dose rates. The dose rates will be time integrated
using the Section 5.4.4 methodology to determine the accident duration environmental cloud shine dose.

5.4.3  Control Room Charcoal Filter Shine Dose Rates

Per Design Input 4.4.2, in the high radiation isolation mode the makeup air entering the control room
passes through filters SA1510MA206 and SA1510MA207 (A206 and A207) of the Emergency
Ventilation System train, and then through filters SA1510ME418 and SA1510MEA419 (E418 and E419)
of the Emergency Air Conditioner filter train. Per Assumption 3.13, for the purpose of determining the
shine dose contribution from the control room HVAC filters, CR HVAC intake filters A206 and A207
are assumed to be 100% efficient at removing iodine and particulates from the incoming air. This
maximizes the amount of iodine and particulates retained on A206 and A207, and thus maximizes the
shine dose from these two filters. In reality, iodine and particulates that are not trapped on the intake
filters will eventually be trapped on recirculation filters E418 and E419, which are located in the
vicinity of the intake filters per Drawing 40002 Shzet 1 (Reference 6.20). However, the results of the
filter shine dose calculation would not be significantly different, since the geometry of the direct shine
pathways from E418 and £419 is similar to the geometry of the direct shine pathways from A206 and

A207.

The SOURCE2 Code will be used to determine the control room HVAC intake filters instantaneous
gamma source strengths (MeV/cc-sec), which will be multiplied by the control room filter shine DMFs
from Design Input 4.12 to calculate the filter shine contribution to the Control Room Operator whole
body gamma dose rates. The dose rates will be time integrated using the Section 5.4.4 methodology to
determine the accident duration filter shine dose. Input to the SOURCE2 Code consists of the BASEL0
gamma energy structure (per Design Input 4.9), the CR HVAC intake filters” instantaneous activity
loading (ci) at various times during the FHA-FHB svent (based on the LOCADOSE transport activity
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program), and a SOURCE2 Code Multiplier representing one over the CR HVAC intake filter volume
(cch). Per Assumption 3.14, the volume of each CR HVAC intake filter is 7.32 f©® with a corresponding
inverse volume of 4.824e-6 cm™. ‘

The LOCADOSE Code computer run will be used to determine the time dependent filter activity
loading (ci) entered into the SOURCE2 Code. Due to atmospheric dispersion, only a portion of the Fuel
Handling Building activity release will become entrained in the Control Room HVAC intake flow. To
analyze this dispersion and intake into the control room, the LOCADOSE Code will model a direct
flowpath between the FHB (Region 2) and the Control Room HVAC intake filter (Region 3). The
Region 2 to 3 flowrate will account for the atmospheric dispersion of the Fuel Handling Building
activity release, and the actual intake flow rate into the CR HVAC intake filter. Although atmospheric
dispersion between the Fuel Handling Building and control room varies with time, per Design Input
4.3.2 the FHB exhaust flowrate that will be modeled will ensure that virtually all of the activity is
released from the FHB during the first 2 hours of the event. Therefore, a single Region 2 to 3 flowrate
determined by using the 0-8 hour Control Room atmospheric dispersion factor from Design Input 4.7
will be applied for the 30 day analysis duration. Section 8.6 calculates the unfiltered flow rate
equivalent to the portion of the FHB activity release which becomes entrained in the Control Room
HVAC intake flow.

Since a Control Room HVAC intake filter (Region 3) does not retain noble gases, the LOCADOSE
Code will model a “Region 3 recirculation filter” (with an arbitrary flowrate of 1,000,000 cfm and a
noble gas filter efficiency of 100 percent) to remove the noble gases that enter Region 3. To maximize
the filter shine dose, the LOCADOSE Code will not model a “Region 3 exhaust flow”; this effectively
retains 100 percent (less radioactive decay) of the iodine and particulates entering Region 3. Although a
large filtered flowrate has been modeled in an effort to prevent the LOCADOSE Code from showing an
accumulation of noble gases on the Control Room HVAC intake filter, a review of the LOCADOSE
Code output may show the presence of some trace noble gas activity in Region 3 at the end of each time
step. Since noble gas activity will not be collected on the CR HVAC intake filter, the SOURCE2 Code
input file used to determine instantaneous gamma source strength spectra for the filter shine analysis
will zero out the CR HVAC intake filter noble gas activity values.

544 Determination of 30-Dav Time Integrated Doses

The time integrated doses from the shine gamma sources is determined by integrating the instantaneous
dose rates determined using the methodology of Sections 5.4.2 and 5.4.3 over the 30 day event duration.
The integration method is based on the premise that the activity (and hence the dose rate) in any region
between any two times (t, and t,) will behave as an exponential of the form:

DR(f) = DR ™% ()
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Therefore, at time t, the dose rate is given by:

DR, = DR¢ @)

The effective decay constant A for the ¢, to t, time interval can be calculated from the above equation to
be:
In{DR,/DR,)
(t 2 -t 1)

(3

Ihtegrating the instantanzous dose rate DR(t) between times t, and t,, and applying the Contro! Room
Occupancy Factor (CROF) from Design Input 4.6 yields:

]
D = [DR()dt = CROF x [DRye Mgy @)
4
DR PR
= - CROF x ~L|e ™| (5)
A 4
« - croF x 2% f‘ [e4™ - 13 (6)
= - CROF x %[DRle”'(""‘) - DR,] @

Inserting equation 2 and then equation 3 into equation 7 yields the following time integrated dose for the
t, to f, time interval:

(DR, ~DR))

D = [DR(t)dt = CROF x —2—__(t,-t

JPR® m@RDRy Y ®

NOTE I: The natural logarithm function in the equation 8 denominator will yield inaccurate

integrated dose results under certain conditions. To eliminate this concern, the
following limitations are placed on the use of equation 8:

1)  ifDR,=DR, then D = (DR, + DRy)(t, - t,) /2

2) if DR, =0, and/or DR, =0 thenD = (DR, + DRy)(t, - t,) /2
(i.e., a trapezoidal approximation is employed to estimate the integrated dose)
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NOTE 2: Due to inclusion of the Control Room Occupancy Factor in this derivation, the actual 30

day shine dose to equipment in the Control Room is higher than that calculated with
Equation 8. The Section 10 Quattro-Pro spreadsheets determine 30 day shine doses

with and without consideration of the CROF.

N-4072-001



E&TS DEPARTMENT
CALCULATION SHEET PRELIM, CON NO. PAGE __OF _

Project or DCP/FCN/ECP Cale. No._N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet_68 _of 261
rev]  ORIGINATOR DATE IRE patE_ REV] ORIGINATOR [ DATE IRE DATE I R
6 N. YACKLE T. REMICK :
4

6.0  REFERENCES

6.1 Calculations

6.1a  Units 2&3 Calculation DC-1522, Revision 2, “Level Indicators for Spent Fuel Pool and Reactor
Cavity”

6.1b  Units 2&3 Calculation M-0022-008, Revision 2 (including CCNs 1 through 4), “Spent Fuel |
Pool Heat Exchanger Performance”

6.1c  Units 2&3 Calculation M-0073-041, Revision 8 (including CCNs 20, 22 through 25), “Auxiliary |
Building - Contro!l Area El. 30'-0” Control Room Complex - Heat Load Calculation”

6.1d DELETED

6.le  Units 2&3 Calculation M-0073-095, Revision 3 (including CCNs 1 through 4), “Infiltration into |
the Control Room Envelope from Surrounding Areas”

6.1f  Units 2&3 Calculation M-0076-001, Revision 3 (including CCNs 1,2, 3, 5, 6,7 and Supplement |
A), “Fuel Handling Building, Normal Cocling System, Heat Load Calculation” |

6.1g  Units 2&3 Calculation N-0450-002, Revision 1, “Control Room Doses to Personnel”

6.1h  Units 2&3 Calculation N-4010-001, Revision 5 (including CCNs 2 and 3), “Control Room
X,QS)I

6.1i  Units 2&3 Calculation N-4010-002, Revision 1, “EAB and LPZ y/Q values”

6.1j  Units 2&3 Calculation N-4061-002, Revision 0, “Post-LOCA Containment Leakage - CR and
Offsite Doses”

6.1k Units 2&3 Calculation N-4060-016, Revision 2, “Post-LOCA. Charcoal Filter Doses — Control
Building”

6.1l Design Analysis NFM-2-FP-1202, Revision 00, “SONGS 2 Cycle 12 Fuel Performance
Analysis”

6.Im  Design Analysis NFM-3-FP-1202, Revision 00, “SONGS 3 Cycle 12 Fuel Performance
Analysis” '

6.In  Design Analysis NFM-2-PH-1203, Revision 02, “SONGS-2 Cycle 12 CORD/ROCS/MC Design
Models, Depletions, Rodded Cases, and Integrated Files”
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6.1o0  Design Analysis NFM-3-PH-1203, Revision 01, “SONGS-3 Cycle 12 CORD/ROCS Design
Models, Depletions, Rodded Cases, and Integrated Files”
6.lp  Design Analysis NFM-2-PH-1104, Revision 02, “SONGS-2 Cycle 11 Design Parameters and F,
vs Power” .
6.1g  Design Analysis NFM-3-PH-1104, Revision 01, “SONGS-3 Cycle 11 Design Parameters and F,
vs Power"” .
6.Ir  Design Analysis NFM-2-PH-1204, Revision 00, “SONGS-2 Cycle 12 Design Parameters and F,
vs Power”
6.1s  Design Analysis NFM-3-PH-1204, Revision 02, “SONGS-3 Cycle' 12 Design Parameters and F,
vs. Power”
6.1t Design Analysis NFM-2-PH-1205, Revision 00, “SONGS-2 Cycle 12 Physics Input to LOCA,
TORC, and FATES Analysis and Pin Census for Pre-Trip Steam Line Break™
6.lu  Design Analysis NFM-3-PH-1205, Revision 00, “SONGS-3 Cycle 12 Physics Input to LOCA,
TORC, and FATES Analysis and Pin Census for Pre-Trip Steam Line Break”
6.1v  Design Analysis NFM-2-PH-0016, Revision 01, “SONGS 2 Cycle 10 LOCA and Non-LOCA
Fission Product Source Term”
6.1w  Design Analysis NFM-3-PH-0016, Revision 00, “SONGS 3 Cycle 10 LOCA and Non-LOCA
Fission Product Source Term”
6.1x  ABB Calculation A-SCE-FMDE-002, Revision 02, *Fuel Bundle Drop Evaluation for SCE
Units 2 and 3”
Note 1: This Calculation is in CDM as Document S023-990-C299 Revision 2
Note 2: Calculation A-SCE-FMDE-002 Revision 02 is Enclosure 2 in ABB letter
$-98-209, “Transmittal of Fuel Bundle Drop Evaluation for SONGS Units 2
and 3 (Calculation A-SCE-FMDE-002, Rev. 02)"”, dated December 7, 1998,
6.ly  Units 2&3 Calculation J-SPA-179, Revision 0 (including CCNs 2 through 5), “Control Room
Monitor Set Points” '
6.1z DELETED
6.1aa Design Analysis NFM-2/3-PH-1116, Revision 00, "SONGS 2 and 3 Cycle 11 LOCA and Non-
LOCA Fission Product Source Term", dated March 9, 2000
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Fission Product Source Term"”

Fission Product Source Term"

6.1ab Design Analysis NFM-2-PH-1216, Revision 00, "SONGS 2 Cycle 12 LOCA and Non-LOCA

6.lac  Design Analysis NFM-3-PH-1216, Revision 00, "SONGS 3 Cycle 12 LOCA and Non-LOCA
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6.2a

6.2b

6.2¢

6.2d

6.2¢

6.2f

6.2h

6.2

6.2j

6.2k

6.2!

6.2m

6.2n

Drawings

Units 283 Drawing 10101, Revision 29 (including DCNs 41 and 42)
Architectural Floor Plan - Auxiliary Building Control Area at El. 30'-0"

Units 2823 Drawing 10112, Revision 9
Architectural Floor Plan - Auxiliary Building Elevations North & West

Units 2&3 Drawing 23186, Revision 8

Containment Interior Structure - S.8. Plate for Relining of Fuel Transfer Canal, Sheet 1

Units 283 Drawing 25004, Revision 25 (including DCNs 35 to 38)
Concrete Floor Plan - Auxiliary Building Radwaste Area at El. 37-0", Sheet 1

Units 2&3 Drawing 25005, Revision 30
Concrete Floor Plan - Auxiliary Building Radwaste Area at EL. 37-0", Sheet 2

Units 2&3 Drawing 25102, Revision 26
Concrete Floor Plan - Auxiliary Building Control Area at El. 30'-0", Sheet §

Units 2&3 Drawing 25103, Revision 24 (including DCNs 29 to 31)
Concrete Floor Plan - Auxiliary Building Control Area at EL. 30'-0", Sheet 2

Units 2&3 Drawing 25401, Revision 22
Concrete Floor Plan - Fuel Handling Building at El. 30-0"

Units 2&3 Drawing 25429, Revision 6

Fuel Handling Building - Spent Fuel Pool Liner Plate Sections and Details, Sheet 1

Units 2&3 Drawing 25453, Revision 2
Fuel Handling Building - S.S. Plate for Relining of Spent Fuel Pool, Sheet 4

Unit 2 Drawing 25472, Revision 0 (including DCN 1)
Unit 2 Spent Fuel Storage Rack Installation, Sheet 2

Unit 3 Drawing 25483, Revision 0
Unit 3 Spent Fuel Storage Rack Installanon Sheet 2

Units 2&3 Drawing 31394, Revision 20
Elementary Diagram - HVAC Plant Control Room Isolation System Train A

Units 2&3 Drawing 31395, Revision 21 »
Elementary Diagram - HVAC Plant Control Room Isolation System Channel B
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6.20  Units 2&3 Drawing 40002 Sheet 1, Revision 33 : |
General Arrangement - Unit 2 Plan at El. 450" to 30'-0"
6.2p  Units 2&3 Drawing 40009, Revision 17
Genera! Arrangement - Unit 3 Plan at EL 45'-0" to 30'-0"
6.2q  Units 2&3 Drawing 40090, Revision 8, (including DCN-9) |
Air Flow Diagram - Fuel Handling Building
6.2r  Units 2&3 Drawing 40096, Revision 19 [
Air Flow Diagram - Train B Control Building at E}. 30-0"
6.2s  Units 2&3 Drawing 40098, Revision 9, (including DCN-10) |
Air Flow Diagram - Train A Control Building at El. 30'-0"
6.2t  Units 2&3 Drawing 40173A, Revision 20
P&I Diagram - Control Room Cornplex HVAC (Normal A.C.) - System No. 1510
6.2u  Unit 3 Drawing 40173AS03, Revision 5
P&I Diagram - Control Room Cornplex HVAC (Computer Room) - System No. 1510
6.2v  Units 2&3 Drawing 40173C, Revision 22 |
P&I Diagram - Control Room Complex HVAC (Emergency Ventilation System and Air
Conditioner Units) - System No. 1510
62w  Unit 2 Drawing 40177A, Revision 20
P&I Diagram - Miscellaneous Ventilation System (Fuel Handling Building) - System
No. 1504
6.2x  Unit 3 Drawing 40177AS03, Revision 19
P&I Diagram - Miscellaneous Ventilation System (Fuel Handling Building) - System
No. 1504 _
62y DELETED
6.2z DELETED
6.2aa DELETED
6.2ab DELETED
6.2ac  Units 2&3 Drawing $023-410-1-1, Revision 13 (including DCN 2)

Filter House Auxiliary Building Control Room Emergency HV Unit
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6.2ad  Units 2&3 Drawing SO23-990-228, Revision 1
Fuel Bundle Assembly

6.2ae  Units 283 Drawing 40092, Revision 9
Alr Flow Diagram - Containment Building

63 Correspondence

63a ABB Memorandum ST-98-427, dated August 10, 1998, “Maximum Internal Gas Pressure for
Dose Calculations from Postulated Fue! Handling Accidents”

Note: Memorandum ST-98-427 is Enclosure 3 in ABB letter S-98-139, “Open
Porosity Model, Axial Densification Factor, and Maximum Internal Gas
Pressure - SONGS Unit 2, Cycle 10 Support”, dated September 3, 1998

6.3b  E-Mail from D. Higgins (SCE) to F. Santa Ana (SCE) et. al., dated 5/13/93, “CR HVAC Intake
"~ Filter Housing” (a copy is included in Section 11.1)

63c  E-Mail fromF. Santa Ana (SCE) to T. Remick (Bechte}), dated 9/16/93, *Control Room HVAC
- Information” (a copy is included in Section 11.2)
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6.4
6.4a
6.4b

6.4c

6.4d

6.4e

6.4f

6.4g

6.4h

Regulatory Documents

10 CFR Part 50, “Domestic Licensing of Production & Utilization Facilities”
10 CFR Part 100, “Reactor Site Criteria”

San Onofre Unit 2 Technical Spcciﬁcatfons,

i)
i)
iii)
iv)
v)
vi)
Vii)
viii)

San Onofre Uni: 3 Technical Specifications,

i)
it)
iii)
iv)
v)
vi)
vii)
viii)

San Onofre Unit 2 Licensee Controlled Spacifications,

San Onofre Unit 3 Licensee Controlled Specifications,

Section 1.1
1LCO03.39

1.CO3.3.10
LCO 3.7.11
LCO3.7.14
1.C03.7.16
LCO3.9.6

Section 5.5.2.12

Section 1.1

LCO3.3.9

LCO3.3.10
LCO3.7.11
LC0O3.7.14
LCO 3.7.16
LCO3.9.6

Section 5.5.2.12

)  LCS33.112
i) LCS3.7.117
iy LCS3.7.118
iv)  LCS3.9.101
v)  LCS3.3.100
i)  LCS33.112
iy  LCS3.7.117
i) LCS3.7.118
iv) LCS3.9.101
v)  LCS3.3.100

SONGS 2&3 Updated Final Safety Analysis Report, up to and including Amendment 16

Regulatory Guide 1.4, Revision 2, “Assumptions Used for Evaluating the Potential Radiological

page 1.1-3 [Amendment 188]
page 3.3-39 [Amendment 132]
page 3.3-42 [Amendment 127]
page 3.7-24 [Amendment 181]
page 3.7-27 (Amendment 127]
page 3.7-29 [Amendment 127]
page 3.9-10 [Amendment 134]
page 5.0-19¢ [Amendment 187]

page 1.1-3 [Amendment 179]
page 3.3-39 [Amendment 121]
page 3.3-42 [Amendment 116]
page 3.7-24 [Amendment 172]
page 3.7-27 [Amendment 116}
page 3.7-29 [Amendment 116]
page 3.9-10 [Amendment 123]
page 5.0-19¢ [Amendment 178]

peges 3.3-112-1 through 3.3-112-3 [Rev. 1, 7/17/01)
pages 3.7-117-1 and 3.7-117-2 [Rev. 2, 6/12/02]
pages 3.7-118-1 and 3.7-118-2 [Rev. 1, 6/12/02]
pages 3.9-101-1 and 3.9-101-2 [Rev. 1, 5/25/00]
pages 3.3-100-1, -5, -6, and -7 [Rev. 6, 1/31/00]

peges 3.3-112-1 through 3.3-112-3 [Rev. 1, 7/17/01]
peges 3.7-117-1 and 3.7-117-2 [Rev. 2, 6/12/02]
pages 3.7-118-1 and 3.7-118-2 [Rev. 1, 6/12/02]
pages 3.9-101-1 and 3.9-101-2 [Rev. 1, 5/25/00]
pages 3.3-100-1, -5, -6, and -7 [Rev. 6, 1/31/00]
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6.4i

6.4]

6.4k

6.4l

6.4m

6.4n

6.40

Consequences of a Loss of Coolant Accident for Pressurized Water Reactors™, dated June 1974

Regulatory Guide 1.25 (Safety Guide 25), “Assumptions Used for Evaluating the Potential
Radiological Consequences of a Fuel Handling Accident in the Fuel Handling and Storage

Facility for Boiling and Pressurized Water Reactors™, dated March 23, 1972

Regulatory Guide 1,52, Revision 2, “Design, Testing and Maintenance Criteria for Post
Accident Engineered-Safety-Feature Atmosphere Cleanup System Air Filtration and Adsorption

Units of Light-Water-Cooled Nuclear Power Plants”, dated March 1978

NUREG/CR-5009, “Assessment of the Use of Extended Bumnup Fuel in Light Water Power

Reactors”, published February 1988

Standard Review Plan Section 6.4, “Control Room Habitability System”
i) NUREG 75/087, Revision 1, dated December 1978
ii) NUREG-0800, Reviston 2, dated July 1981

Standard Review Plan Section 15.7.4, “Radiological Consequences of Fuel Handling

Accidents”

i) NUREG 75/087, Revision 0, dated November 24, 1975
it) NUREG-0800, Revision 1, dated July 1981

NUREG-0017, Revision 1, “Calculation of Releases of Radioactive Materials in Gaseous and
Liquid Effluents from Pressurized Water Reactors (PWR-GALE Code)”, published April 1985

Branch Technical Position ASB 9-2, Revision 2,“Residual Decay Energy for Light-Water

Reactors for Long-Term Cooling”, dated July 1981

Note: This Branch Technical Position is attached to NUREG-0800 Standard Review

Plan Section 9.2.5, *Ultimate Heat Sink”.
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6.5 Procedures
6.5a  Maintenance Procedure S023-1-2.44, Revision 6 (TCN 6-5), “CREACUS - Control Room I
Emergency Air Clean Up System Operation and Operability Test Surveillance”
6.5b DELETED
6.5c  Operating Instruction SO23-3-2.11, Revision 16 (TCN 16-5), “Spent Fuel Pool Operations” |
6.54  Site Technical Services Procedure $023-X-7, Revision 10, “Nuclear Fuel Movement for |
Refueling Cycles”
6.5¢  Site Technical Services Procedure SO23-X-7.2, Revision 6, “Nuclear Fuel Movement - Spent ]
Fuel Pool” '
6.5f  Abnormal Operating Instruction SO23-13-20, Revision 7, “Fuel Handling Accidents/Loss of |
Cavity or SFP Level Control” |
6.6 Other Documents
6.6a LOCADOSE Code, Bechtel Standard Computer Program NE-319, Release 3, dated October 19,
1990. Bechtel Computer Program Error Notice Number 93-1 and SCE Computer Program Error
Notice Numbers 1, 2 and 3 have been issued against this code.
6.6b  Software Installation Report, LOCADOSE (NE-319) Version 3.0, RISC 6000 Computer System
- Device ID D037571, Operating System IBM AIX Version 4.2.1, Revision 1 Approved August
31, 1998.
6.6c  SOURCE2 Code, Bechtel Standard Computer Program NE-602, Release D2-5, dated December
11, 1991. No Computer Program Error Notices have been issued against this code.
6.6d  Software Installation Report, SOURCE2 (NE-602) Version D2-5, RISC 6000 Computer System
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6.6e
6.6f

6.0g

6.6h

6.61

6.6

6.6k

6.61

DELETED
DELETED

LOCADOSE Code, Bechtel Standard Computer Program NE-319, Release 6.0 with:
User's Manual, Revision 8, dated February 2001
Theoretical Manual, Revision 8, dated February 2001
Validation Manual, Revision 9, dated February 2001
Bechtel Computer Program Error Notice Number 2001-4 (SONGSAPP Defect #2) has been

issued against this code.
Bechtel Computer Program Error Notice Number 2002-1 (SONGSAPP Defect #36) has been

issued against this code.

Samuel Glasstone, Principles of Nuclear Reactor Engineering, published by D. Van Nostrand
Company, Inc. of Princeton, New Jersey

Software Installation Report, LOCADOSE (NE-319) Release 6.0, Pentium III, 800 MHz
Computer System - Devise ID D088771, Operating System NT Version 4.00, Revision 2
Approved May 15, 2001.

DCP 2/3-6926-01573, “Nuclear Measurement Corporation Process, Effluent and Area Radiation
Monitoring System Replacement”

Frank Kreith, Principles of Heat Transfer, 2™ Edition, published by International Textbook of
Scranton, Pennsylvania

ICRP Publication 30, “Limits for Intakes of Radionuclides by Workers”, Supplement to Part 1,
International Commission on Radiological Protection, adopted July 1978.
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7.0 NOMENCLATURE
7.1 Acronyms
ABB-CE Asea Brown Boveri - Combustion Engineering
AR Action Request
CCN Calculation Change Notice
CE Combustion Engineering
CFR Code of Federal Regulations
CR Control Room
CREACUS Control Room Emergency Air Cleanup System
CRG Cable Riser Gallery (adjacent to the control room)
CRIS Control Room Isolation Signal
CROF Control Room Occupancy Factor
DCF Dose Conversion Factor
DCN Document Change Notice
DCP Design Change Package
DMF Dose Multiplication Factor
EAB Exclusion Area Boundary
EAC Emergency Air Conditioning
ESFAS Engineered Safety Feature Actuation System
EVS Emergency Ventilation Supply
FHA Fuel Handling Ac<cident
FHA-FHB Fuel Handling Accident Inside the Fuel Handling Building
FHIS Fuel Handling [Building] Isolation Signal
F, Radjal Peaking Factor
HEPA High Efficiency Particulate Air (filter)
HVAC Heating, Ventilating and Air Conditioning
ICCN Interim Calculation Change Notice
ICRP International Commission on Radiological Protection
LCO Technical Specification Limiting Condition for Operation
LCS Licensee Controllzd Specification
LOCA Loss of Coolant Accident
LrZ Low Population Zone
NRC Nuclear Regulatory Commission
PACU Post-Accident Cleanup (filter)
RPD Relative Power Density
RPS Reactor Protection System
SIAS Safety Injection Actuation Signal
SRP Standard Review Plan (NUREG-75/087 or NUREG-0800)
UxCyy Unit "x" Cycle "yy"
UFSAR Updated Final Safety Analysis Report
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72 Symbols

c, specific heat

Gr Grashof number

h heat transfer coefficient

k thermal conductivity

Nu Nusselt number

Pr Prandtl number

Q volumetric source strength

q linear heat rate

T temperature

6 beta radiation

Bee thermal coefficient of volume expansion

¥ gamma radiation

74 viscosity

p density

WQ chi over Q, Atmospheric Dispersion Factor
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7.3 Units
Bq Becquerel
Btu British thermal unit
cc cubic centimeters
cfm cubic feet per minute
ci OR Ci curies
cpm counts per minute (by a radiation monitor)
ft feet
GWD/MTU Gigawatt-days per metric tonne of uranium
hr hours
in inches
Ibm pound-mass
m meters
MeV Million electron volts (mega-electron volts)
min minutes
MWth Megawatt-thermal
psia pounds of force per square inch, absolute
psig pounds of force per square inch, gauge
sec seconds
Sv Sievert
°F degrees Fahrenheit
°R degrees Rankine
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8.0  COMPUTATIONS

8.1 Fuel Rod Gap Inventory

This section and its Tables 8.1-1a and 8.1-1b calculate the gap inventory of a single failed fuel rod. Per
Design Input 4.1.3, in the event of a Fuel Handling Accident inside the Fuel Handling Building
(FHA-FHB) a tota) of 60 fuel rods will fail, representing 60 fuel rods in the dropped fuel bundle, and

0 fuel rods in the impacted fuel bundles. The dropped fuel assembly may contain either low or high [
burnup fuel. Per Design Input 4.1, "low bumnup fuel” is fuel with average burnups less than or equal to |
38 GWD/MTU, and "high burnup fuel"” is fuel with average burnups between 38 and 60 GWD/MTU. |

The parametérs used to quantify the fuel rod gap inventory include the fission product isotope inventory,
the iodine and noble gas gap release fractions, and the radial peaking factor.

Design Input 4.1.1 presents a composite fission product isotope inventory that bounds the low bunup
and high burnup fuel rod inventories. Tables 8.1-12 and 8.1-1b do not include lodine-134 or |
Xenon-138, as Design Input 4.1 documents that these isotopes are not present when the FHA-FHB
occurs 72 hours following reactor shutdown. The Table 8.1-1a Average Fuel Rod Inventory from
the Unit 2 Cycle 10 Source Term Design Analysis NFM-2-PH-0016 (Reference 6.1v, Section
4.0) presented in design input 4.1.1 are increased by the power uprate correction factor of 1.02.
The Table 8.1-1a Peak Fuel Rod Gap Inventory is used as input in the 10 ¢fm case. The Table
8.1-1b Average Fuel Rod Inventory from the Unit 2/3 Cycle 11 Source Term Design Analysis
NFM-2/3-PH-1116 (Reference 6.1aa, Section 4.0) presented in design input 4.1.1 were calculated
based on 3438 MWt. The Table 8.1-1b Peak Fuel Rod Gap Inventory is used as input in the 1000 cfm
case.

Per Design Input 4.1.2, consistent with Regulatory Guide 1.25, the gap activity in the damaged low

.burnup fuel rods consists of 10 percent of the total noble gases other than Krypton-85, 30 percent of the
Krypton-83, and 10 percent of the radioactive iodine in the rods at the time of the accident. Design

Input 4.1.2 also notes that at high burnup all but the iodine isotopes are calculated to have fuel rod gap
inventories less than that recommended by Reg. Guide 1.25 for use in FHA analyses; at high burnups

the fuel rod gap iodine inventory increases to 12 percent, which is greater than the 10 percent value
assumed in Reg. Guide 1.25. For conservatism, Tables 8.1-1a and 8.1-1b consider the maximum fuel |
rod gap inventory of 12 percent jodine, 30 percent Krypton-85, and 10 percent total noble gases other

than Krypton-85.

Per Design Input 4.1.4 it is conservative for this calculation to model a radial peaking factor (F,) of 1.75.

For the 10 cfm case and incorporation of CCN-8 to this calculation, some conservatism will be removed |
from the radial peaking factor (F,) and a value of approximately 1.71 (i.e. =1.75/1.02) will be used as !
input. ' |

‘Sample calculation for Iodine-133:
Jodine-133 Gap Inventory = (325 ci/rod) x (1.02) x (0.12 gap release fraction) x (1.75/1.02 F) |
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Jodine-133 Gap Inventory = 68.3 ci/rod

The preceding value calculated with rounded-off input data compares favorably with the Table 8.1-1a

value calculated with all of the significant digits of a spreadsheet.

Table 8.1-1a
Peak Fuel Rod Gap Inventory

(used in 10 cfin case)

Isotope @ Average Fuel Rod Power Maximum Maximum Peak Fuel Rod
laventory 72 hrs Uprate | GapRelease | Radial Peaking Gap Inventory®
decay Correction Fraction Factor
{per Table 4.1-1] Factor {per DI [per DI4.14]] (curies/rod)
NF? 51-2-_1’ H-0016, [per 4.1.2) (unitless)
Section 4.0 DI4.1.1) (unitless) | ~(=1.75/1.02)
(curies/rod) unitless
Iodine-129 1.18e-04 1.02 0.12 n 2.48e-05
Todine-130 3.09e-02 1.02 0.12 1.71 6.49¢-03
Todine-131 1.40e+03 1.02 0.12 1.71 2.94e+02
ITodine-132 8.53¢-07 1.02 0.12 1.1 1.79¢-07
Todine-133 3.25¢+02 1.02 0.12 171 6.83¢+01
Todine-135 1.79e+00 1.02 0.12 171 3.76e-01
Krypton-83m 3.68e-10 1.02 0.10 1.71 6.44e-11
Krypton-85 2.58e+01 1.02 0.30 171 1.35e+01
Krypton-85m 8.15e-03 1.02 0.10 1.71 1.43e-03
Krypton-87 1.02e-14 1.02 0.10 171 1.7%e-15
Krypton-88 4.21e-05 1.02 0.10 171 7.37e-06
Xenon-131m 1.91e+01 1.02 0.10 171 3.34e400
Xenon-133m 6.42e+01 1.02 0.10 1.71 1.12e+01
Xenon-133 2.81¢403 1.02 0.10 11 4.92¢+02
Xenon-135m 2.74e-01 1.02 0.10 1.71 4.80e-02
Xenon-135 3.69e+01 1.02 0.10 1.711 6.46e+00
Rubidium-88 0.00e+00 1.02 0.00 1.71 0.00e+00
Cesium-135 0.00e+00 1.02 0.00 171 0.002+00
(a) The Rb-88 and Cs-135 daughter isotopes that the LOCADOSE Code library file created are each Jisted with zero
initial (72 hour) and adjusted gap activities.
(b) Sample calculation of 1-133 Gap Inventory
(325 cifrod) * (1.02) * (0.12 pap fraction) * (1.75/1.02 RPF) = 68.3 ci/rod
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Table 8.1-1b |
Peak Fuel Rod Gap Inventory |
(used in 1,000 cfm case) ,
Isotope @ Average FuelRod | Maximum Maximum Peak Fuel Rod |
Inventory 72 hrs | Gap Release | Radial Peaking Gap Inventory™® |
decay Fraction Factor |
{per Table 4.1-1] [per DI [per DI 4.1.41] (curies/rod) |
NEM-2/3-PH-1116, 4.1.2) (unitless) |
Section 4.0 (unitless) ]
(curies/rod) |
Iodine-129 1.20e-04 0.12 175 2.520e-05 ]
Todin=-130 3.15¢-02 0.12 1.75 6.6152-03 |
Iodine-131 1.43e+03 0.12 1.75 3.003e+02 |
lodine-132 8.70e-07 0.12 1.75 1.827¢-07 |
Iodine-133 332402 0.12 1.75 6.972e+01 |
JIodine-135 1.82e+00 0.12 175 3.822e-01 |
Krypton-83m 3.75e-10 0.10 175 6.563e-11 |
Krypton-85 2.63e+01 0.30 175 1.381e+01 |
Krypton-85m 8.31e-03 0.10 175 1.454¢-03 ]
Krypton-87 1.04¢-14 0.10 1.75 1.820e-15 i
Krypton-88 4.30e-05 0.10 175 7.525e-06 [
Xenon-131m 1.95¢+01 0.10 175 3.413e+00 1
Xenon-133m 6.55+01 0.10 175 1.146=+01 |
Xenon-133 2.87+03 0.10 175 5.023e+02 |
Xenon-135m 2.79¢-01 0.10 1.75 4.833e-02 ]
Xenon-135 3.76¢+01 0.10 1.75 6.580e+00 |
Rubidium-88 0.00e+00 0.00 1.75 0.000e+00 |
Cesium-135 0.00e+00 0.00. 175 0.000c+00 |
(a) The Rb-88 and Cs-135 daughter isotopes that the LOCADOSE Code library file created are each |
listed with zero initial (72 hour) and adjusted gap activities. |
{b) Sample calculation of I-133 Gap Inventory |
(332 cifrod) * (0.12 gap fraction) * (1.75 RPF) = 69.72 ci/rod |
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8.2  Refueling Water Iodine Removal

The iodine gap activity released to the water is subject to clean-up due to pool scrubbing. Per
Design Input 4.2.1, the pool iodine decontamination factors are valid for a minimum 23 foot
water depth between the top of the damaged fuel rods and the fuel pool surface, and for a
maximum fuel rod pressure of less than 1200 psig.

8.2.1 Compliance with 23 foot Water Depth Requirement

8.2.1.1 Waterlevel Above a Damaged Fuel Assembly Stored in the Spent Fuel Pool. Per
Design Input 4.15.1, Technical Specification LCO 3.7.16 and Licensee Controlled Specification

3.7.117 require that the fuel storage pool water (i.c., spent fuel pool) level must be at lcast

23 feet over the top of irradiated fuel assemblics seated in the storage racks. With these
requirements, any damaged irradiated fuel seated in the storage racks will be covered by at least
23 feet of water.

8.2.1.2 Water Level Above a Damaged Fuel Assembly Laving on Top of the Storage Racks. To
determine compliance for the scenario of a damaged fuel assembly laying on top of the storage
racks, it is first necessary to determine the plant elevation corresponding to the top of the fuel
storage racks. This dimension has not been found in any plant document, so it is calculated in
this subsection in a manner similar to that used in the Calculation DC-1522 (Reference 6.1a,
page Al4) calculation of the minimum spent fuel pool water elevation. Rounded to the nearest
one-eighth inch, the top of the fuel storage racks is the sum of the following elevations and
heights documented in Design Input 4.15.2:

~ Plant Elevation at Top of the Original SFP Lmer Plate: =17"- 6 %,;" = 210.1875"
Reliner Plate Thickness: = 0.125"
Maximum Distance between Reliner Plate and Top of the Support Block: = 5.32"
Distance between Top of the Support Block and Top of Racks: = 193.50"
Plant Elevation at the Top of the Fuel Storage Racks: = 409.1325"
Plant Elevation at the Top of the Fuel Storage Racks: = 34" 1 1/,"

Per Design Input 4.15.2, the width of a fuel assembly is 8.29 inches. Therefore, in the event that
a damaged fuc] assembly is laying on top of the spent fuel pool storage racks, the top surface of
the horizontal damaged fuel assembly would be at approximately plant elevation 34'-9 3"
(=409.1325" + 8.29" = 417.4225").

Per Design Input 4.15.2, an increased SFP water level that will ensure at least 23 feet of water
above the fuel assembly Jaying on the racks is required by Technical Specification LCO 3.9.6
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when the SFP is connected to the refueling cavity, and by Station Procedure whenever fuel is
being moved. Per Tech Spec LCO 3.9.6, the refucling water level shall be at least 23 feet above
the top of the reactor vessel flange. Per Operating Instruction SO23-3-2.11, a water level of

23 feet above the top of the reactor vessel flange is equivalent to plant elevation 60'-6", which is
27-6 1," above the top of the fuel assemblies stored in the SFP storage racks.

As noted in Design Input 4.15.2, to ensure that the Tech Spec LCO 3.9.6 height requirement is
met, when moving a spent fuel assembly Site Technical Services Procedures SO23-X-7
(Reference 6.5d) and SO23-X-7.2 (Reference 6.5¢) require that the SFP water level shall be at
least 27'-8 !/,," above the top of the fuel assemblies stored in the SFP storage racks.
Conservatively modeling the lower Tech Spec LCO 3.9.6 water level requirement, any damaged
irradiated fuel laying on top of the storage racks will be covered by at Jeast 25'-8 ;" feet of
water (= El. 60’-6” minus EL 34-9 */;").

8.2.2 Compliance with 1200 psig Fuel Rod Pressure Requirement. To determine the
compliance with the maximum fuel rod pressure of 1,200 psig the fuel rod void temperature and
pressure at spent fuel pool conditions are determined.

Table 4.13-1 and Table 4.13-2 present the U2C12 and U3C12 average rod maximum internal
pressures as functions of void (rod gap) volume and plenum temperatures. Using the ideal gas
law (PV =nRT) the product nR is determined for each set of conditions and fuel batch types.
These are shown below on Table 8.2-1 for Unit 2 and on Table 8.2-2 for Unit 3.

A sample calculation for Unit 3 Cycle 12 batch M/N Erbia fuel is shown below:

_ PV 2,1355psiax 08402in’

— s _ 2.3 40
T = G18°F1460°R = 1664 psia-in’ /° R

nR

PV 8015psiax 1.1005in’ s
nR = T = T 70 F1 4G0°R = 1664 psia-in’ /° R
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Table §.2-1 — U2C12 Calculation of nR Product | |
Rod Description Plenum Void Volume Rod Internal nR
Temperature (cubic inches) Pressure {psia-in’/°R)
(degrees [temporary gas
Fahrenheit) release] (psia)
- JU2C12 Batch P Erbia 615 0.8730 1,866.5 1.516
70 1.1213 716.2 1515
2C12 Batch P UO, 614 0.8946 1,615.3 1.345
70 1.1210 636.3 1.346
1J2C12 Batch M/N Erbia 615 0.8535 1,909.9 1516
70 1.1046 7272 1.516
1J2C12 Batch M/N UQ), 614 0.8766 1,648.8 1.346
70 1.1062 . 6449 1.346
l
l
|
Table 8.2-2 — U3C12 Calculation of nR Product | |
Rod Description Plenum Yoid Yolume Rod Internal nR
Temperature (cubic inches) Pressure {psia-in%/°R)
(degrees {temporary gas
‘ Fahrenheif) releace] {psia)
3C12 Batch P Erbia 618 0.8872 2,041.2 1.680
70 1.1440 7784 1.680
1J3C12 Batch P UO, 615 0.9081 1,752.5 1.480
| 70 1.1398 688.3 1.480
lU3C12 Batch M/N Erbia 618 0.8402 2,135.5 1.664
70 1.1005 801.5 1.664
1U3C12 Batch M/N UO, 616 0.8624 1,824.2 1.462
70 1.0975 706.3 1.463
1U3C12 Batch K UO, 616 0.9984 1,745.1 1.619
70 1.3072 " 656.6 1.619
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The fact that the same nR value is calculated for each set of conditions for each fuel rod type
indicates that the fuel rod gap gases behave consistent with the ideal gas law over this
temperature range. This conclusion is confirmed by a discussion in ABB Memorandum ST-98-
427 (Reference 6.3a), which notes that internal pressure at desired conditions may be
determined by application of the perfect gas law based on constant moles of gas (n).

Since the Ideal Gas Law is applicable, the product of the rod internal pressure and void volume
(i.e., PV) is directly proportional to temperature (T). A discussion in ABB Memorandum ST-
98-427 notes that linear interpolation between the hot void volume at hot conditions (based on
hot plenum temperature) and cold void volume at 70 °F will conservatively determine the void
volume at spent fuel pool conditions. Therefore, the void volume at SEP conditions can be
determined as follows:

Top~ T,
Verp = Vot (V,, = Vo) =EE—£ Equation 8-1
Ty-T.

Where:
Vi Void volume at spent fuel pool conditions (in®)
Vo Void volume at cold temperature conditions (in®)
Vi Void volume at hot temperature conditions (in®)
Tgp  Void volume temperature at spent fuel pool conditions (°F)
Tc Void volume temperature at cold conditions (70 °F)
Ty Void volume temperature at hot conditions (°F)

The void volume temperature at SFP conditions, Tz, can be determined using cylindrical fuel
element heat transfer relationships documented in Nuclear Reactor Engineering (Reference 6.6h,
sections 6.69 through 6.71). Using the definitions shown on Figure 8.2-1 (reproduced from
Figure 6.5 of Nuclear Reactor Engineering), the temperature differences between the inner and
outer surfaces of the fuel cladding and the coolant are:

—— s o—

. —— ———r ————
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I
.t t Qaz(llnb-l- 1) Equation 8-2 [
-t = —In—+-— uation 8-
T o Nk a kb !
|
|
Qa’
L,—-t = Equation 8-3
AT A l
I
|
Where: |
Y is the temperature of the inner surface of the fuel cladding (°F)
1 is the temperature of the cuter surface of the fuel cladding (°F)
t, is the temperature of the bulk coolant (°F)
Q is the volumetric source strength (Btu/hr-ff’)
a is the inner radius of the fuel cladding (ft)
b is the outer radius of the fuel cladding (ft)
k, is the thermal conductivity of the fuel cladding (Btw/hr-ft-°F)
h is the heat transfer coefficient between the fuel cladding and the
coolant (Btuw/hr-ft-°F)

74 COOrLANT

m

. ke . . .
Fig. 6.5. Radial heat transinission in a clad cylindrical fuel rod. -

Figure 8.2-1 — Radial Heat Transmission in a Clad Cylindrical Fuel Rod |
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The volumetric source strength (Q), which is a measure of the rate of heat release per unit |
volume of fuel, is equal to the quotient of the linear heat rate (q') and the cross sectional areaof |
the fuel: l

}
Q0= iy Equation 8-4 |

A review of the preceding equations and parameters shows that the temperature gradient
between the inner surface of the fuel cladding and the bulk coolant is directly proportional to the
linear heat rate, and inversely proportional to the heat transfer coefficient between the fuel

cladding and coolant:

(10
g (tl - tm)ar:hutdown = (tl - t’" )mpower X (Q/h) .

atpower

X Qat shutdown X hat power

h

Equation 8-5 |
Qm‘ power at shutdown

- (tl - zm)at.kadmvn : (tl - tm)a,p ower

Equation 8-5 is solved to estimate the temperature gradient between the fuel rod gap space and
the bulk coolant at shutdown conditions. Each of the parameters in this equation are described
and determined below. '

s — . e

(tl - r’")mpawer l

Per Assumption 3.18.2, the temperature at the inner surface of the fuel cladding during power
operations is assumed to be no more than 500 °F greater than the bulk temperature of the
surrounding cooling water.

Qu shutdown I Qa: power I
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Per Assumption 3.17, when refueling operations begin at 72 hours after shutdown, the heat
generation rate associated with residual radioactive decay is assumed to be less than one percent
of the heat generation rate during power operations.

hmmwa

I

Using Equations 8.3 and 8.4 the heat transfer coefficient at power can be determined from the

following expression:

Qa’

"=

__. 4
—t,) 27(t,-1,)

Equation 8-6

Per Assumption 3.18.1 the linear heat rate is 8.75 kW/ft and the temperature difference between
the outer surface of the cladding and the coolant is less than 50 °F. Per Design Input 4.17 the

fuel rod outer diameter is 0.382 inches. Plugging these values into Equation 8-6 along with a

conversion factor of 3415.179 Btw/kW-hr, h, ... 1S then:

_ [875kw 1 f2]x [3,415179Btu | kW - hr]x [12in/ f1]
- 2720.382in]x [50° F]

=2,988.06 Btu/hr-ft’-°F

hax shutdown

Egquation 8-7

The heat transfer coefficient between the fuel cladding and the coolant during shutdown
conditions can be estimated using natural convection heat transfer from vertical cylinders

relationships documented in Principles of Hcm

4.20 on page 245, and Figure 5.5):

7 i
h. = Nu-f

k

Equation 8-8

Transfer, 6" Edition (Referencc 6.6k, Equation

— — ———
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X

When GrxPr < 1 x 10° (laminar region):

Nu= 0555GrPr)"*  Equation 89

When GrxPr> 1 x 10° (turbulent region):
Nu=0.0210Gr Pr)*®  Equation$-10

Where:
h, is the convective heat transfer coefficient (Btwhr-ft*-°F)
Nu is the average Nusselt number based on the length of the fuel
rod (unitless)
ks is the thermal conductivity of the coolant (Buw/hr-ft-°F )
L is the characteristic length [taken as the active length of the
fuel rod] (ft)
Pr is the Prandtl number (unitless)

3
Gr s the Grashof number = Lg——vz—— (unitless) [Equation 5.8 of |

Reference 6.6k] : I

c is the specific heat of the coolant (Btw/lbm-°F) |

P

v is the kinematic viscosity of the coolant %( 21 sec) |

is the viscosity of the coolant (Ibm/ft-sec)

H

o] is the density of the coolant (Ibm/ft-sec)

g is the acceleration of gravity, 32.2 ft/sec?

B is the thermal coefficient of volume expansion of the fluid

AT is the temperature difference between the outer cladding
surface of the fuel and the coolant (°F)

Per Design Input 4.14, the maximum refueling pool cooling water bulk temperature is 167 °F (75 °C).
Assuming a AT of 5.25 °C, the temperature at the outer cladding surface is 80.25 °C. The coolant
thermal properties will be evaluated at this temperature. From Table 13 of Appendix 2 of Reference
6.6k the following properties are obtained for water at 75 °C and at 100 °C:

75°C 100°C
k =0.671 Wm' K’ 0.682 W m' K-
Pr=223 175 |
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80.25 °C
k =0.673 W' K
Pr=2.13

2 of Reference 6.6k:
k, = 0.389 Btu hr' ft"*! °F*

T gpv?
(oC) 109 K-l m-3
10 0.551
20 2.035
30 4.54
40 8.833
50 . 14.59
100 85.09

Linearly interpolating between these values yields the following:

Using a conversion constant of 0.5777 Btu hr” ft"! °F? per W m™ K'* from Table 13 of Appendix

The term 'g—2 used to determine the Grashof number is also provided in Table 13 of Appendix 2 of |
y

Reference 6.6k, however no values are presented for 80.25 °C. The values up to 100 °C, reproduced below |
were used to fit a polynomial relationship. These values are plotted in Figure 8.2-2.

R

E

v
154
I

—
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Figure 8.2-2 — g B vas a Function of Temperature [
l
As shown on Figure 8.2-2 a 34 order polynomial fits the data extremely well. To validate this |
polynomial fit, the value at a temperature of 50 °C is calculated to be: J

g B v2=6E-5 x50’ + 0.0019 x 50° +0.0493 x 50 ~ 0.1982 = 14.52x |
10° K" m? : [

This value is in good agreement with the value of 14.59 shown above. |

Using this relationship, g f v? at 80.25 °C is calculated to be 47.00 x 10° K m*. Using the conversion
factor of 1.573 x 10?2 provided in Table 13 of Appendix 2 of Reference 6.6k, g B v2 is calculated to be
7.39 x 10°R ft3,

Per Design Input 4.17, the active length of the fuel is 150 inches (12.5 ft). |
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The product of the Grashof and Prandl numbers is:

GrPr = [136x 10%]x [213] = 291x 10"

_ k
k. = 0.0210(Gr Pr)w—Lf-

k= 00210(291x 107)

(t' - t"‘ )m shutdown

us 0389Bu hr~ fi' °F !

Equation 8-11

125

(tl - t'" ) at shutdown = (t’ - t'") at power

= [500° F] x 0.01x

X Qat shutdown X

Using these values, and assuming an average temperature differential of the fuel cladding of 5.25 °C or
9.45 °F, the Grashof number is then:

Gr=[125£] x[9°F]x[739% 10° °F~' 1] = 136x 10

Since the product of the Grashof and Prandt! numbers is greater than 1x 10°, flow is turbulent |
and the heat transfer coefficient between the fuel cladding and the coolant during shutdown
conditions is calculated using Equation 8-8 and Equation 8-10:

= 15868Btu hr™! fi 1o F™

Using the preceding parameters, the temperature gradient between the inner surface of the fuel |
cladding and the bulk coolant at shutdown corditions is approximately (using Equation 8-5):

at power

Qar power

2,988.06
158.68

h

=9415°F

ar shurdown
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70

[875kWﬁ 'x[001)x [3,415179 Beu r™ 2] x [12in/ £

t - ——

27hb

Per Design Input 4.14, the maximum spent fuel pool temperature (¢,,) is 167 °F; therefore, the ]
temperature of the void space at shutdown conditions is 261.15 °F.

A critical assumption in the above calculation was the temperature difference between the outer |
surface of the fuel cladding and the coolant. A value of 5.25 °C (9.45 °F) was assumed. This |
assumption is validated below.

The temperature difference between the outer surface of the fuel cladding and the bulk coolant |
can be determined using Equation 8-3 and Equation 8-4:

Equation 8-12

Per Assumption 3.17, when refueling operations begin at 72 hours after shutdown, the heat |
generation rate associated with residual radioactive decay is assumed to be less than one percent ™ |
of the heat generation rate during power operations. Therefore, q” at shutdown is one percent of |
g’ at power. Thus, Equation 8-12 is solved to be: |

V = 11005i7* + (0.8402in° - 11005in%)

2:{158.68 Bru hr™* fi ™ * F 7 |x (0.382in)

26115°F-70°F

As shown above, the temperature difference assumption between the outer surface of the fuel |
cladding and the coolant of 5.25 °C (9.45 °F) is validated.

The void volume temperatures at shutdown conditions calculated above are then used in
Equation 8-1 to determine the void volumes at shutdown conditions. The ideal gas law (PV =
nRT) along with these values is used to determine the internal pressures at shutdown conditions.
The resultant pressures are presented on Table 8.2-3 for Unit 2 and Table 8.2-4 for Unit 3. A
sample calculation for the Unit 3 Cycle 12 Batch M/N Erbia fuel rod is shown below.

From Table 8.2-2, the void volume at 618 °F is 0.8402 in®, and at 70 °F it is 1.100S in®. Thus,
the volume at 261.15 °F is calculated to be:

618°F~70°F

=942°F

= 1.0097in? |
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The pressure is then: |
|
nRT [1664psiain®°R™]x[26115° F + 460° R} :
= = = 1,188.77 psia = 1,174 psi.
v [10097ir"] P peig |
|
Table 8.2-3 — U2C12 Rod Pressures at Shutdown Conditions | |
Rod D%cription nR Plenum Void Volume |Rod Internal}Rod Internal
from Table 8.2-1)] Temperature | (cubic inches) Pressure Pressure
(psia-in*°R) (degrees (psia) (psig)
Fahrenheit)
tuzclz Batch P Erbia 1.516 261.15 1.0342 1,056.95 1,042.25 ]
112C12 Bateh P UO, 1.345 26115 10414 03168 | 91698 | |
llu2C12 Batch M/N Exbia 1.516 261.15 1.0165 107576 | 106106 | |
(J2C12 Batch MIN UO, 1.346 261.15 1.0255 946.34 931.64 |

Table 8.2-4 — U3C12 Rod Pressures at Shutdown Conditions

|

As shown on Table 8.2-3 and Table 8.2-4, the maximum rod internal pressure is for the Unit 3
Cycle 12 Batch M/N Erbia rod. This pressure is 1,174.07 psig, which is below ttie 1,200 psig
criterion. Therefore the Regulatory Guide 1.25 requirements for taking credit for removal of
iodine by the spent fuel pool are met.

Rod Description nRk Plenum Void Volume {Rod Internal|Rod Internal
(fromTable 8.2-2) | Temperature | (cubic inches) Pressure Pressure
(psia-in®/°R) (degrees ' (psia) (psig)
Fahrenheit)
U3C12 Batch P Erbia 1.680 261.15 1.0544 1,148.95 1,134.25 [
U3C12 Batch P UO, 1.480 261.15 1.0585 1,008.57 993.87 [
lusci2 Bach M Erbie] 1664 26115 1.0097 L8877 | 117407 || |
lu3C12 Batch MIN UO, 1.462 261.15 10152 103860 | 102390 | |
[3C12 Batch K VO, 1.619 261.15 1.1991 973.84 959.14 |
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83 Initial Fuel Handling Building Airborne Activity Profile

s

Table 8.3-1a presents the initial Fue} Handling Building airborne activity profile to be input into the
LOCADOSE code for the evaluation with 10 cfm of control room unfiltered inleakage. Table 8.3-1b
presents the initial spent fuel pool water activity profile to be input into the LOCADOSE code for the
evaluation with 1000 cfm of control room unfiltered inleakage. The Table 8.3-1b data will be converted
by the LOCADOSE code into the initial Fuel Handling Building airborne activity profile by scaling the
pool activity data against the FRACT variable used to specify the fraction of iodine in elemental,
organic and particulate forms released to the FHB air space. |

The quantity of iodine evolving into the FHB air space is dependent on the iodine species makeup of the
fuel rod gap iodine inventory, the ability of the water surrounding the damaged fuel to retain the
released iodine, and the total number of failed fuel rods. Per Assumption 3.4, the fuel rod iodine gap
inventory is composed of 99.75 percent inorganic species (i.e., elemental and particulate iodine), and
0.25 percent organic species (i.e., organic iodide). Per Design Input 4.2.1 (as justified in Section 8.2),
the poo! decontamination factors for the inorganic iodine and organic iodide species are 133 and 1,
respectively. Per Design Input 4.1.3, in the event of a Fuel Handling Accident inside the Fuel Handling
Building a total of 60 fuel rods will fail. Applying these fractions and factors and the total number of
failed fuel rods to the peak fuel rod iodine gap inventory identified in Section 8.1 and its Table 8.1-1
results in the initial FHB airborne iodine activity profile presented in Table 8.3-1.

The quantity of noble gases evolving into the FHB air space is dependent on the fuel rod gap noble gas
inventory, the ability of the water surrounding the damaged fuel to retain the released noble gas, and the
total number of failed fuel rods. Per Design Input 4.2.2, the retention of noble gases in the pool is
negligible (i.e., 2 decontamination factor of one). Per Design Input 4.1.3, in the event of a FHA-FHB a
total of 60 fuel rods will fail. Applying the decontamination factor and total number of failed fuel rods
to the peak fuel rod noble gas gap inventories identified in Table 8.1-1a results in the initial FHB
airborne noble gas activity profile presented in Table 8.3-1a.

Sample calculations for Elemental Iodine-131 and Krypton-85 for the 10 ¢fm case (Table 8.3-12) using
LOCADOSE Version 3.0 (which requires iodine input by elemental, organic, and particulate species):

(294 cifrod) x [(0.9975 species fraction) < (133 DF)] x (60 failed rods)
1.32e2 ¢l

Jodine-131 Elem.
Jodine-131 Elem.

non

Krypton-85 = (13.5 ci/rod) x (60 failed rods)
Krypton-85 = 8.10e2ci

The preceding values calculated with rounded-off input data compares favorably with the Table 8.3-1a [
values calculated with all of the significant digits of a spreadsheet.
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Table 8.3-1a
Enitial Fuel Handling Building Airborne Activity Profile
(10 cfm case)
Isotope ® Peal. Fuel Rod Todine Species Jodine Species Number of Initial
Gap Inventory Fractions Decontamination | Failed Fuel Rods FHB
Factor Airborme
[per Table 8.1-1a) | [per Assump. 3.4} fper DI4.2.1) fper D14.1.3} Activity
(curies/rod) (unitless) (unitless) (rods) (curies)
1-129 elemental 2.48e-05 0.9975 133 60 1.12¢-05
1-129 erganic 2.48¢-05 0.0025 1 60 3.72¢-06
1-130 elemental 6.49¢-03 0.9975 133 60 2.92¢-03
I-130 organic 6.492-03 0.0025 1 6o 9.73¢-04
1-131 elemental 2.94¢+02 0.9975 133 60 1.32e+02
1-131 organic 2.94e+02 0.0025 1 60 4.41e+01
1-132 elemental 1.79e-07 0.9975 133 dy 8.06e-08
1-132 organic 1.79¢-07 0.0025 1 60 2.69¢-08
1-133 elemental 6.83e+01 0.9975 133 60 3.07e+01
1-133 organic 6.83e+01 0.0025 1 60 1.02e+01
1-135 elemental 3.76e-01 0.9975 133 60 1.69e-01
1-135 organic 3.76¢-01 0.0025 1 60 5.64e-02
Krypton-83m 6.4de-11 - - 60 3.86¢-09
Krypton-85 1.35¢+01 - - 60 8.13e+02-
Krypton-85m 1.43¢-03 -- - 60 8.56¢-02
Krypton-87 1.79¢-15 - - 60 1.07e-13
Krypton-88 7.37¢-06 - - 60 4.42¢-04
Xenon-131m 3.34e+00 - - 60 2.0le+02
Xenon-133m 1.12¢+01 - - 60 6.74e+02
Xenon-133 4.92e+02 - - 60 2.95e+04
Xenon-135m 4.80c-02 - - 60 2.88e+00
Xenon-135 6.46e+00 - - 60 3.87¢+02
Rubidium-88 0.00c+00 -- - 60 *0.00e+00
Cesium-135 0.00e+00 - - 60 0.00e+00
(@) The Rb-88 and Cs-135 daughter isotopes that the LOCADOSE Code library file created are each listed with zero

initial Fuel Handliﬁ Building airborne activities.
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Todine-131
Todine-131

- Krypton-85
Krypton-85

Organic:

Inorganic:

nn

0.0025 = 1=0.0025

(300.3 ci/rod) x (60 failed rods)

1.802e+04 ci

(13.81 ci/rod) x (60 failed rods)

8.286¢€2 ci

0.9975 = 133 = 0.0075

Sample Initial Activity Released to the SFP calculations for Iodine-131 and Krypton-85 for the 1000
cfm case (Table 8.3-1b) using LOCADOSE Version 6.0 (which does not require iodine input by
elemental, organic, and particulate species) are:

The preceding values calculated with rounded-off input data compare favorably with the Table 8.3-1b
values calculated with all of the significant digits of a spreadsheet.

The initial FHB airborne activity profile is determined by LOCADOSE Version 6.0 using the FRACT
variable that specifies the fraction of iodine in each of the following chemical/physical forms
(elemental, organic, and particulate). Per Assumption 3.4, the fuel rod iodine gap inventory is
composed of 99.75 percent inorganic species (i.e., elemental and particulate iodine), and 0.25 percent
organic species (i.e., organic iodide). Per Design Input 4.2.1 (as justified in Section 8.2), the pool
decontamination factors for the inorganic iodine and organic iodide species are 133 and 1, respectively.
Therefore, the Todine fractions used in the LOCADOSE code are as follows:

N-4072-001



E&TS DEPARTMENT

CALCUILATION SHEET

ICCN NO./

PRELIM. CCN NO.

PAGE__OF __

Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fue!l Handling Building - CR & Offsite Doses Sheet 100 of 261
REV] ORIGINATOR DATE IRE DATE REV } ORIGINATOR DATE IRE DATE R
6 |N. YACKLE T. REMICK :
54
Table 8.3-1b
Initial Activity Released to the SFP Profile
(1000 cfm case)

Isotope Peak Fuel Rod Number of Initial |

Gap Inventory Failed Fuel Rods Activity |

Released to the |

{per Table 8.1-1b} [per D1 4.1.3} SFP [

(curies/rod) (rods) (curies) I

lodine-129 2.520e-05 60 1.512¢-03 |

Iodine-130 6.615¢-03 60 3.969¢-01 ]

Todine-131 3.003e+02 60 1.802e+04 |

fodine-132 1.827e-07 60 1.096¢-05 |

JTodine-133 6.972¢401 60 4.183¢+03 |

Iodine-135 3.822¢-01 60 2.293e+01 |

Krypten-83m 6.563e-11 60 3.938e-09 |

Krypton-85 1.381e+01 60 8.285¢+02 |

Krypton-85m 1.454¢-03 60 8.7262-02 |

Krypton-87 1.820e-15 60 1.092e-13 |

Krypton-88 7.525¢-06 60 4.515e-04 }

Xenon-131m 3.413e+00 60 2.048e+02 |

Xenon-133m 1.146e+01 60 6.878¢+02 |

Xenon-133 5.023e+02 60 3.014e+04 |

Xenon-135m 4.833¢-02 T 60 2.930e400 |

Xenon-135 6.580¢e+00 60 3.948e+02 ]

Rubidium-88 0.000¢+00 60 0.000e-+00 |

Cesium-135 0.000e+00 60 0.000¢+00 ]

(a) The Rb-88 and Cs-135 daught:r isotopes that the LOCADOSE Code |

library file created are each listed with zero initial Fuel Handling |

Building airborne activities. |

J-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET PRELIM. CCN NO. PAGE_OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:

. CCN NO. GON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_101 of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK v
f#-

84 Modeling of Fuel Handling Building Airborne Activity Release

Per Assumption 3.5, the fuel handling building airborne activity is to be released to the outside
environment over a two hour period. This calculation assumes that this modeling requirement js met if
the FHB volume and FHB release flow rate modeled in the LOCADOSE code analysis ensure that at
least 99.9 percent of the FHB airborne activity will have been released from the FHB during the first
two hours of the Fuel Handling Accident.

Per Design Input 4.3, the effective FHB free volume is 365,305 ft> and the FHB Normal Ventilation
System exhaust flow rate is 25,581 cfm. These parameter values are modeled in the LOCADOSE code
run made in this calculation. The following table summarizes the total FHB airborne activity at the start
of an event, and at 2 hours into the event as documented in the LOCADOSE code activity transport
program module output files “fha-fhb.to” and "fhb1000.1to" as presented in Section 9.2.3 and Section
9.2.7, respectively. Per this table, the modeling of a FHB volume of 365,305 ft and a FHB exhaust
flow rate of 25,581 cfm yields an FHB airborne activity at 2 hours that reflects the removal of

99.98 percent of the initial FHB aitborne activity. This FHB airborne acthty reduction value validates
the use of the modeled FHB volume and FHB exhaust flow rate.

Fuel Handling Building Total Airborne Activity
{per files tha-fhb.to and fhb1000.1to]
(Curies)
Case Initially After 2 Hours % Reduction
10 cfm 3.180c+04 7.039¢+00 99.98%
1000 cfm 3.248e+04 7.190e+00 99.98%
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8.5  Modeling of Control Room Isolation

Per Design Input 4.5.1 the control room HVAC system will automatically transfer to the high radiation
isolation mode if high radiation is sensed by either 2/3RE7824G1 or 2/3RE7825G2. The time period to

isolate the control room is based on the following:

time needed for the contaminated air to trave!l from the Fuel Handling Building release
point to the control room normal HVAC intake

. time needed for the intake plenum to fill

. time needed for the radiation monitor to initiate the isolation signal
. adjustable relay delay time

. time needed for the isolation dampers to close

8.5.1 Activity Concentration at Control Room Air Intake. The activity release rate to the outside
environment may be converted to an activity concentration at the control room intake as follows:

. 3 6 . .
Ac_tu zt?’ Release (Cz) X (sec m> 10 ;sz = Concentration (/z_C_z_
time interval (sec) Q md  10%¢cc Ci cc

The LOCADOSE activity transport output files included in Section 9.2 contain a time step at 10 seconds
(0.00278 hours). This interval, and the design basis 0 to 2 hour Control Room atmospheric dispersion
factor (X/Q per Design Input 4.7) yields the following equation for converting the activity release during
the first LOCADOSE time step to an activity concentration at the control room intake:

Concentration cg;., .. ( pCi )= Activity Release _q o074, (CT) o 3:1x10 3 sec <l 3-uCi)
10 sec m3 (cc-Ci)
Concentration CRIn!ake( ) = Activity Release ;_y go21s5, (CP) % 3.1x107* (:?é :)

8.5.2 _Intake Plenum Fill Time. Per Design Input 4.5.2, the time necessary for the plenum activity
concentration (at the detector location) to reach 90% of the outside air activity concentration is 8.5

seconds.
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8.5.3 _Radiation Monitor Trip Initiation Time. The radiation monitor response time and efficiency
values are based on exposure to noble gas isotopes. Per Calculation J-SPA-179 (Reference 6.1y,

ection 2.2), control room radiation monitors 2/3RE7824G1 and 2/3RE7825G2 measure the gross
activity concentration in the outside air entering the control room area. A CRIS is produced if the
activity concentration exceeds a trip sctpoint. Per Design Input 4.5.2, the control room radiation
monitor response time is stowest when the activity concentration in the outside air flow entering the
control room is smallest. Since Krypton-85 is one of the many isotopes present in the “gross activity”
accident release, the Krypton-85 concentration in the outside air flow entering the control room area
will always be less than the gross activity concentration in the outside air flow entering the control room
arez, Therefore, this section calculates Krypton-85 concentration in the control room HVAC intake
plenum to determine the maximum time required for the averaging algorithm to produce a repesentative
concentration value that is greater than the alarm trip setpoint. This maximum time equates to the
longest delay prior to the generation of a CRIS. Due to its long half-life of approximately 10.73 years,
the activity profile of Krypton-85 in stored spent fuel will not be reduced by more than an order of

magnitude (i.e., a factor of ten) from that of freshly irradiated fuel. Note: for completeness, Xenon-133 |

concentration data is also calculated.

Per the LOCADOSE activity transport output files {Sections 9.2.3 and 9.2.7), the activity releases ]

associated with the failure of 60 fuel rods in the first 10 second interval are as shown in the following
table. This analysis scales these activity releases down by a factor of ten to conservatively evaluate
radiation monitor trip initiation time for the failure of only 6 fuel rods, or of fuel rods of lesser burnup

or older fuel. I
Isotope - Fuel Handling Building  Fuel Handling Building
Atrborne Activity Airborne Activity
Released Released

{60 failed fuel rods) (6 failed fue] rods)
Krypton-85 (10 cfm case) - 9.441Ci 0.9441 Ci |
Krypton-85 (1000 cfm case) 9.621 Ci 0.9621 Ci |
Xenon-133 (10 cfm case) 342.6 Ci 34,26 Ci [
Xenon-133 (1000 cfm case) 350.0 Ci 35.00Ci |

Per the equation in Section 8.5.1, these activity releases equate to the following activity concentrations
at the control room outside air intake for the conservatively small number of only six failed fuel rods
(since the 10 cfm case values are smaller they will be used in the subsequent calculation): |

Kr-85: 0.9441 Ci x 3.1E-4 uCi/(cc-Ci) =2.93E4 uCi/cc - at intake
Xe-133: 34,26 Ci x 3.1E-4 uCi/(cc-Ci) = 1.06E-2 uCi/cc at intake
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Per Section 8.5.2, within 8.5 seconds the plenum activity concentrations (at the detector location) are
90% of the outside air activity concentrations for the conservatively small number of only six failed fuel

rods:

Kr-85: 0.9 x2.93E4 uCi/cc =2.64E-4 uCi/cc at detector location
Xe-133 0.9 x 1.06E-2 uCi/cc =9.54E-3 uCilcc at detector location

Per Design Input 4.5.2, the trip initiation time for either of these activity concentrations (including the
time assumed for digital signal processing) is 60 seconds for the conservatively small number of only
six failed fuel rods.

8.5.4  Adjustable Relay Delay Time. Per Design Input 4.5.2, an adjustable relay time of 5 to 40
seconds is included in the total isclation time. Conservatively, a value of 40 seconds is used in this

calculation.

8.5.5__Total High Radiation Isolation Time. Based on the timing determined in the preceding sections,
the total control room isolation time for a high radiation induced CRIS is:

transit time to the HVAC intake per Assumption 3.9 0.0 seconds
intake plenum fill time per Section 8.5.2 8.5 seconds
radiation monitor trip initiation time per Section 8.5.3 60.0 seconds
adjustable relay delay time per Section 8.5.4 40.0 seconds
damper closure time per Assumption 3.11 6.0 seconds
total 114.5 seconds

To provide margin in this analysis, and to not require a restrictive CRIS response time, this analysis will
model a control room isolation time of 3 minutes for any high radiation induced CRIS.

8.5.6 Radiological Consequences of a CRIS Failure. Per Section 8.5.5, this analysis will model a
control room isolation time of 3 minutes for any high radiation induced CRIS. In the event of a CRIS
failure, the calculated control room doses will remain valid provided that manual Operator Action is
taken to isolate the control room within this same 3 minute period, or manual Operator Action is taken
to isolate the control room prior to any released radioactivity passing through the Control Room HVAC
isolation dampers.

Abnormal Operating Instruction SO23-13-20 (Reference 6.5f) addresses Refueling Accidents. The AOI
"entry conditions" state that symptoms of a refueling accident include high radiation levels in the Fuel
Handling Building, and bubbles emerging from a submerged fuel assembly which has been dropped or
damaged. In the event of a fuel handling accident with high radiation levels, Step 2 requires immediate
initiation of CRIS and initiation of evacuation of all personnel in the accident area.
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8.6 Modeling of Flow from FHB to CR HVAC Intake Filter

Upon receipt of a Control Room Isolation Signal the control room HVAC system is automatically
shifted to the emergency mode of operation. Transfer to the emergency mode includes starting the
emergency air conditioning units, opening the outside air isolation damper to the emergency filtration
trains, and starting the fans. Per Assumption 3.15, this analysis models two trains of emergency HVAC
in operation during the first 8 hours of the accident. Operator action is assumed to be taken within 8
hours to deactivate one train of emergency intake and recirculation units.

As discussed in Section 5.4.3, the control room charcoal filter shine dose is dependent on the CR HVAC
intake filters’ instantaneous activity loading at various times during the FHA event. Due to atmospheric
dispersion, only a portion of the Fuel Handling Building activity release will become entrained in the
Control Room HVAC intake flow. To analyze this dispersion and intake into the control room, the
LOCADOSE Code will model a direct flowpath between the Fuel Handling Building (Region 2) and a
Control Room HVAC Intake Filter (Region 3). An equivalent unfiltered flow rate from the FHB to the
CR HVAC Intake Filter can be determined as follows:

CUTieS g puake Fiver = (Activity Conc at CR Outside Air Intake) x CR Intake Flowrate

Curiescpr = ([Activity Released From FHB] X ¥/Qrpg o cr) X CR Intake Flowrate

Curiesgee = ([%—2—%%%% x FHB Exhaust Flowrate] x ¥/Q) X CR Intake Flowrate

Since the LOCADOSE Code determines the FHB activity per FHB volume, the direct FHB to CR
HVAC intake filter (Region 3) flowrate would be as follows:

FHEB Activity

Curies.., =
uriescrr = Lo Volme

I x [Flowratepyy 1, gesion 3)

w Flowratepyp ,, pooion 3 = FHB Exhaust Flowrate X ¥{Qpyy , 0z X CR Intake Flowrate

Although atmospheric dispersion between the FHB and control room varies with time, per Section 8.4
the FHB exhaust flowrate that will be modeled will ensure that virtually all of the activity is released
from the FHB during the first 2 hours of the event. Therefore, a single Region 2 to 3 flowrate
determined by using the 0 to 8 hour Control Room atmospheric dispersion factor from Design Input 4.7
will be applied for the 30 day analysis duration. In addition, although one of the two filtered control
room intake flow paths will be isolated at 8 hours, since virtvally all of the activity is released from the
FHB during the first 2 hours of the event, the activity introduced and retained within each intake filter
(i-e., the filter loading) will be identical.

Because the purpose of this flowrate is to determine the activity buildup in one Control Room HVAC
intake filter, a flowrate of 2200 cfm (per Design Input 4.4.3) will be used for the CR intake flow.
Applying the 0 to 8 hour control room ¥/Q factor from Design Input 4.7 to the total FHB exhaust
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flowrate of 25581 cfin from Design Input 4.3.2 yields the following equivalent single train flowrate into
a Control Room

3 -3 : 3 3
_ 2558-1ft % 3.1x10 " sec o min 0.02832 m ] % 2209 1t

Flowrate ) = [
FHB 10 Region 3 min n13 60 sec ﬁ3 min

Flowratepyy 1, pegion 3 = 82 ¢fm

HVAC intake filter: Modeling the flow into a Control Room HVAC intake filter (Region 3) in this
manner slightly reduces the flow from the FHB (Region 2) to the environment from 25581 cfm to
approximately 25499 cfm, and thus slightly reduces the resulting offsite and control room inhalation and
immersion doses. The dose reduction is equivalent to the reduction in the FHB exhaust flow to the
environment, or (82 cfm <+ 25581 cfm) x 100% = 0.3%. This dose impact is considered to be negligible
since it represents only 0.2 rem of the 75 rem thyroid inhalation dose criterion.

Per Assumption 3.13, the intake filter shine mode] also accounts for the recirculation filter shine.
Therefore, the normal intake flow (for the first 3 minutes) and the inleakage flow must also be
considered.

Table 8.6-1
Volumetric Flowrate Duration Total Volume
(2 train) cfm Minutes Cubic Feet
Recirculation, 5820 3 17,460
Filtered 4 CRHVAC
isolated on hi rad
HVAC, 4400 117 514,800
Filtered ) CRHEVACin '
operation
Inleakage, 10 120 1,200
Unfiltered end of EAB dose
(2 scenarios) 1000 analysis 120,000
Total
10 cfn Unfiltered inleakage 533,460
1000 cfm Unfiltered inleakage 652,260
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Therefore, the single train flow rates for event duration based on Table 8.6-1 are:

For CR unfiltered inleakage of 10 CEM: 533,460 CF <+ (2 x 120 min) = 2,223 ¢fm
For CR unfiltered inleakage of 1000 CFM: 652,260 CF + (2 x 120 min) =2,718 ¢fm

Based on above the revised flowrate from the FHB to region 3 for CR unfiltered inleakage of 10 cfm is:

_ 25581£83  3.1x1073sec , min _ 0.02832 m3. 2223 fi®
Flowratepyy 1o Roion 3 = — x[ > X %0 s X I ] x ) |

Flowrategyy . r. gion3 = 83 c¢fin
Similarly, the flowrate from the FHB to region 3 for CR unfiltered inleakage of 1000 CFM is: |

3 -3 : 3 3
Flowratepy , regon s = 2558.1 ft ><[3.1x10 sec ,,_min 0.02832 m 1 x 271§ f
min m3 60 sec 73 min [

Flowrateryp ,, pogion 3 = 102 ¢fim

A correction factor for the normal intake and inleakage flows is applied in Section 8.10.

The CR unfiltered inleakage of 1000 cfm, modeling the flow into a Control Room HVAC intake filter
(Region 3) in this manner slightly reduces the flow from the FHB (Region 2) to the environment from
25581 cfm to approximately 25479 cfm, and thus slightly reduces the resulting offsite and control room
inhalation and immersion doses. The dose reduction is equivalent to the reduction in the FHB exhaust
flow to the environment, or (102 cfm + 25581 cfm) x 100% = 0.4%. This dose impact is considered to
be negligible since it represents only 0.3 rem of the 75 rem thyroid inhalation dose criterion.

Since a Control Room HVAC intake filter (Region 3) does not retain noble gases, the LOCADOSE
Code will model a "Region 3 recirculation filter" (with an arbitrary flowrate of 1,000,000 cfm and a
noble gas filter efficiency of 100 percent) to remove the noble gases that enter Region 3. To maximize
the filter shine dose, the LOCADOSE Code will not model 2 "Region 3 exhaust flow"; this effectively
retains 100 percent (less radioactive decay) of the iodine and particulates entering Region 3. |
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8.7  LOCADOSE Code Time Steps

The time steps entered into the LOCADOSE Code were chosen to model the times at which parameters
important to the analysis are changed (e.g., HVAC changes). Although the release of radioactivity from
the Fuel Handling Building ceases within 2 hours (per Assumption 3.5), this FHA-FHB dose analysis
will be evaluated for an event duration of 30 days, which will maximize the direct gamnma radiation
shine dose contribution from the activity retained cn the control room HVAC filter.

Table 8.7-1
LOCADOSE Code Time Steps

Time Step
(hours after start Significance of the Time Step
of FHA event)
O hrs @ Beginning of Fuel Handling Accident Inside the Fuel Handling Building limiting fault
0.00278 hr Intermediate time step for release data information
(10 seconds)
0.05 hr Zontrol Room HVAC system automatically isolates on high radiation, and placed in two train
(3 minutes) dperation
0.1hr ‘ntermediate time step to facilitats shine dose analysis integration
0.2 hr Intermediate time step to facilitals shine dose analysis integration
0.5 hr [ntermediate time step to facilitat= shine dose analysis integration
1hr {ntermediate time step to facilitats shine dose analysis integration
2hrs >99.98 percent of initial Fuel Handling Building activity has been released to the environment
End of EAB dose analysis
4 hrs Intermediate time step to facilitats shine dose analysis integration
6 hrs Intermediate time step to facilitats shine dose analysis integration
8hrs CR and LPZ %/Q change
LPZ breathing rates changes
Control Room HVAC placed in single train operation
_10hrs Intermediate time step to facilitatz shine dose analysis integration
24 hrs R and LPZ 4/Q change
LPZ breathing rates changes
CR occupancy factor changes
96 hrs CR and LPZ 4/Q change
CR occupancy. factor changes
720 hrs End of CR and LPZ dose analyses
{a) 72 hours of decay ¢ccur prior to the start of the accicent (per Assumplion 3.2)
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8.8  Fuel Handling Building Cloud Shine Dose

The contaminated air inside the Fuel Handling Building is a gamma radiation shine source for the
Contro! Room and offsite EAB and LPZ dose receptors.

As discussed in Section 5.4.1, the shine dose at distant locations such as the EAB and LPZ are typically
much less than the offsite gamma immersion doses due to the activity release. Per Section 9.2.5, the
gamma immersion dose of less than 0.1 rem at the EAB and less than 0.01 rem at the LPZ are small.
Therefore, the direct gamma radiation shine dose from the FHB to the EAB and LPZ will be negligible
(i.e., < 0.01 rem), and it is not necessary to calcnlate the FHB shine dose at the offsite locations.

The contaminated air inside the Fuel Handling Building is a gamma radiation shine source contributing
to the Control Room Operator dose. Per Design Input 4.16, the FHB shine dose to the control room is
attenuated by the intervening presence of a number of concrete building walls, including the following:

Unit 2 FHB Shine to Control Room Operating Area:

Unit 2 FHB West Wall . 2'6" thick (per Design Input 4.16)
Unit 2 FHB South Wall 2' 6" thick (per Design Input 4.16)
Radwaste Building North Wall 2'6" thick (per Design Input 4.16)
Contro! Room East Wall 2' 6" thick (per Design Input 4.16)
Unit 3 FHB Shine to Control Room Operating Area:
Unit 3 FHB West Wall ~ 2'6" thick (per Design Input 4.16)
Unit 3 FHB North Wall 2' 6" thick (per Design Input 4.16)
Radwaste Building South Wall 2' 6" thick (per Design Input 4.16)
Control Room East Wall 2' 6" thick (per Design Input 4.16)

Additionally, any potential contribution from this radiation source stops at 2 hours, at which time
virtually all of the FHB airborne activity will have been released to the environment (per Assumption
3.5). Based on engineering judgement, the direct shine dose from the FHB will be negligible due to this
large amount of concrete (the effective thickness of which is increased due to the diagonal path through
the concrete), and the geometric attenuation due to the distance between the FHB and the control room.
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8.9 Environmental Cloud Shine Dose

The contaminated air in the environmental cloud outside of the control room envelope is a gamma
radiation shine source for the Control Room dose receptor (the environmental cloud dose contributions
to the offsite EAB and LPZ dose receptors are considered in the offsite immersion dose). The
environmental cloud shine dose to the Control Room Operators is dependent on the environmental
cloud’s activity concentration (i.e., the environmenral cloud’s gamma source strengths) and the
geometry that separates the cloud from the control room.

Environmental cloud shine doses are calculated in the control board area of the control room, at dose
points 9, 10, 15 and 16 as shown in Figure 4-1 of Design Input 4.10. Per Design Input 4.10, the
maximum dose at these four dose points represents the Control Room Operator dose. Tables 10.1-1
through 10.1-4 present Quattro-Pro spreadsheet evaluations of the environmental cloud shine dose at

these locations.

As discussed in Section 5.4.2, the SOURCE2 Code is used to determine the Fuel Handling Building
cloud instantaneous gamma source strengths. Input to the SOURCE?2 Code consists of the BASE10
gamma energy structure, the FHB cloud’s instantareous activity loading at various times during the
FHA event, and a SOURCE2 Code Multiplier representing one over the FHB air dilution volume. The
BASEIL0 gamma energy structure is defined in Design Input 4.9, The FHB cloud’s instantaneous
activity loadings (ci) at various times are presented in LOCADOSE Code File “fha-fhb.to” (Section
9.2.3), but the loadings modeled in the SOURCE2 Code input file include ali of the significant digits
contained in LOCADOSE Code File “fha-fhb.tm”. Per Design Input 4.3.1, the FHB air dilution volume
is 365,305 ft* with a corresponding inverse volume of 9.667e-11 cm®, The SOURCE2 Code input and
output files are presented in Section 9.3.1.

To address a fundamental limitation on the accuracy of the SOURCE2 Code answers (Reference 6.6¢,
Users Manual Section 2.2.1.2), cloud instantaneous gamma source strengths of less than 1e-25
MeV/cc-sec will be assigned values of 0.0 MeV/ec-sec. This simplification has no impact on the
environmental cloud shine doses, since the environmental cloud shine dose multiplication factors
(Design Input 4.11 DMFs) used to scale these instzntaneous source strengths are all smaller than 1e-3
Remvhr per MeV/ce-sec. As such, the dose rates associated with the omitted environmental cloud
instantaneous gamma scurce strengths of less than 1e-25 MeV/cc-sec are less than 1e-28 Rem/hr (=
le-25 MeVi/ce-sec x le-3 Rem/hr per MeV/cc-sec).

Tables 10.1-1 through 10.1-4 determine the environmental cloud instantaneous gamma source strengths
by scaling the SOURCE2 Code FHB cloud instantaneous gamma source strengths by the FHB release
rate (thereby determining the source term release rate to the environment), and then by the control room
atmospheric dispersion factor (thereby determining the environmental cloud instantaneous gamma
source strengths at the control room HVAC intake).

NOTE: Tables 10.1-1 through 10.1-4 present instantaneous source strength data at 8 hours, 24 hours,
and 96 hours in two columns, one labeled with a negative sign (“~” representing just prior to the stated
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time), and one labeled with a positive sign (“+” representing just after the stated time). Although the
FHB cloud instantaneous source strength data at each pair of times is identical, the environmental cloud
instantaneous source strengths will vary at the stated time due to the control room atmospheric
disperston factor scaling.

As 2 sample calculation, the Table 10.1-1 environmental cloud instantaneous source strength for
BASEI10 energy range of 0.0 10 0.1 MeV, at time ‘8-’ hours is:

S,(6) =8 {t)x F x é(:)

S.(at 8- hrs, 0.0t0 0.1 MeV) =7.67e-12 MeV/cc-sec (per “ss-c.s0” [Section 9.3.1.2])
F = 12.07 m¥/sec (per Section 8.4)
¥/Q(0 to 8§ hours) = 3.1e-3 sec/m’ (per Design Input 4.7)

S,(at 8-hrs,0.0t0 0.1 MeV) = (7.67¢-12 MeV/cc-sec) x (12.07 m 3fsec) x (3.1e~3 sec/m %)

S,(at8-hrs,0.0£0 0.1 MeV) = 2.87¢-13 MeVicc-sec

The preceding source strength calculated with rounded-off input data compares favorably with the
Section 10.1 source strength calculated with all of the significant digits of a spreadsheet.

In Tables 10.1-1 through 10.1-4 the environmental cloud instantaneous gamma source strengths
(MeV/cc-sec) are multiplied by the environmental cloud shine dose point 9, 10, 15 or 16 Dose
Multiplication Factors (DMFs, Remvhr per MeV/ce-sec) from Design Input 4.11 to calculate the
environmental cloud shine contribution to the Control Room Operator whole body gamma dose rate
(Rem/hr). As a sample calculation, the Table 10.1-1 environmental cloud shine dose rate at dose point 9
at time 10 seconds is:

Dose Rate = ¥ Dose Rate at AE;=} S(AE;) x DMF(AE)

Dose Rate (DP 9, 10 sec) = [(1.17e+2 MeV/cc-sec) x (5.22e-5 Rem/hr per MeV/ee-sec)]
+ [(2.11e+1) x (8.90e-5)] + {(5.85) % (9.26e-5)] + [(3.30e-1) x (1.03e-4)]
+ [(3.05e-2) x (1.10e-4)] + [(1.18e-3) x (1.21e-4)] + [(1.22e-3) x (1.27e-4)]
+ [(2.27e-8) x (1.32e-4)} + [(1.02¢-8) x (1.48e-4)]) + [(0.00) x (1.75¢e-4)}

Dose Rate (DP9, 10 sec) =6.11e-3 Rem/hr + 1.88e-3 + 5.42e4 + 3.40¢e-5
+ 3.36e-6 + 1.43e-7 + 1.55e-7 + 3.00e-12 + 1.51e-12 + 0.00

Dose Rate (DP 9, 10 sec) = 8.57¢-3 Rem/hr

The preceding dose rates calculated with rounded-off input data compare favorably with the Section
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10.1 dose rates calculated with all of the significanr digits of a spreadsheet.

In Tables 10.1-1 through 10.1-4 the environmental cloud shine dose rates are time integrated using
Section 5.4.4 methodology to determine the accident duration environmental cloud shine dose. As a
sample calculation, the Table 10.1-1 environmental cloud shine dose at dose point 9 between times

10 seconds and 3 minutes is:

(DR, -DR,)

D = |DR@t)dt = CROF x ——=———(t, -t
f @ In(DR,/DR,) (=4)
t = 10 seconds = 0.00278 hours
t, = 3 minutes = 0.05 hours
DR(DP 9, t, = 10 seconds) = 8.56e-3 Rem/hr (per Table 10.1-1)
DR(DP 9, t, = 3 minutes) =7.01e-3 Revhr (per Table 10.1-1)
CROF(t < 24 hours) =1.0 (per Design Input 4.6)
D(10 sec fo 3 min) = [1.0] x [=02¢~3 Re’””‘; 0‘18‘55‘3 =3 Rem/hry y 10.05 hr -0.00278 I
In (L2872
8.56¢-3

D(DP 9,10 secto 3min) = 3.66¢-4 Rem

The preceding dose calculated with rounded-off input data compares favorably with the Section 10.1
dose calculated with all of the significant digits of a spreadsheet.

Table 8.9-1 summarizes the 30-day Control Room Operator doses calculated in Tables 10.1-1 through
10.1-4. Per Table 8.9-1, the maximum environmental cloud shine dose within the control board area of
the control room occurs at dose point 10. A review of Tables 10.1-1 through 10.1-4 reveals that
virtually all of the environmental cloud shine dose to Control Room Operators occurs within the first 1
hour of the Fuel Handling Accident (by which time the majority of the FHB airborne source has been

released to the environment).
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TABLE 8.9-1
Environmental Cloud Shine Doses (10 ¢fm case) !
Dose Point Environmental Cloud Shine
[Design Input 4.10, 30-day Control Room Dose
Figure 4-1] (Rem)
9 2.05¢-03
10 2.53e-03
15 2.26e-03
16 1.96e-03

accordingly. These values are tabularized in Table 8.9-1a.

The radial peaking in the 1000 c¢fm case was effectively increased by 1.02, as the 1000 cfm case uses the
the average fuel rod inventory based on NFM-2/3-PH-1116 (Design Input 4.1.1), therefore the maximum
environmental cloud shine dose within the control board area of the control room would be increased

TABLE 8.9-1a
Environmental Cloud Shine Doses (1000 cfm case)
Dose Point Environmental Cloud Shine
[Design Input 4.10, 30-day Control Room Dose
Figure 4-1] (Rem)
9 2.09e-03
10 2.58e-03
15 2.31e-03
16 2.00e-03
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8.10 Control Room HVAC Filter Shine Dose

- Upon receipt of a Control Room Isolation Signal the control room HVAC system is automatically
shifted to the emergency mode of operation. Transfer to the emergency mode includes starting the
emergency air conditioning units, opening the outside air isolation damper to the emergency filtration
trains, and starting the fans. Per Design Input 4.4.3, this analysis models two trains of emergency
HVAC in operation during the first 8 hours of the accident. Operator action is assumed to be taken
within 8 hours to deactivate one train of emergency intake and recirculation units.

Per the LOCADOSE Code Activity Transport Output Files (Section 9.2.3 and 9.2.8) virtually all of the [
Fuel Handling Building airborne source is released from the FHB during the first 2 hours of the event.
Therefore, although one of the two filtered control room intake flow paths will be isolated at 8 hours,

the activity introduced and retained within each filter (i.e., the filter loading) will be identical.

The contaminated iodine and particulate isotopes retained on contro! room HVAC intake filters
SA1510MA206 and SA1510MA207 (A206 and A207) and control room recirculation filters
SA1510ME418 and SA1510ME419 (E418 and E419) are gamma radiation shine sources for the Control
Room dose receptor. As noted in Section 5.4.3, for the purpose of determining the shine dose
contribution from these filters, intake filters A206 and A207 are assumed to be 100% efficient at
removing iodine and particulates from the incoming air. This maximizes the amount of iodine and
particulates retained on A206 and A207, and thus maximizes the shine dose from these two filters. In
reality, iodine and particulates that are not trapped on the intake filters will eventually be trapped on
recirculation filters E418 and E419, which are located in the vicinity of the intake filters. However, the
results of the filter shine dose calculation would nct be significantly different, since the geometry of the
direct shine pathways from E418 and E419 is similar to the geometry of the direct shine pathways from
A206 and A207. .

The control room HVAC filter shine dose to the Control Room Operators is dependent on the filter
activity concentration (i.e., the filters’ gamma source strengths) and the geometry that separates the
filters from the control room. :

Control room filter shine doses are calculated in the control board area of the control room, at dose
points 9, 10, 15 and 16 as shown in Figure 4-1 of Design Input 4.10. Per Design Input 4.10, the
maximum dose at these four dose points represents the Control Room Operator dose. Tables 10.2-1
through 10.2-4 present Quattro-Pro spreadsheet evzluations of the control room filter shine dose at these
focations. :

As discussed in Section 5.4.3, the SOURCE2 Code is used to determine the control room HVAC filter
instantaneous gamma source strengths. Input to the SOURCE2 Code consists of the BASE10 gamma
energy structure, a control room HVAC filter instantaneous activity loading at various times during the
FHA event, and a SOURCE2 Code Multiplier representing one over the CR HVAC intake filter volume.
The BASE10 gamma energy structure is defined in Design Input 4.9. Each filter's instantaneous
activity loadings (ci) at various times are presented in LOCADOSE Code File “fha-fhb.to”
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(Section 9.2.3), but the loadings modeled in the SOURCE2 Code input file include all of the significant
digits contained in LOCADOSE Code File “fha-fhb.trn”. Since noble gas activity will not be collected |
on the CR HVAC intake filter, the SOURCEZ2 Code input file used to determine instantaneous gamma
source strength spectra for the filter shine analysis will zero out the CR HVAC intake filter noble gas
activity values. Per Assumption 3.14, the volume of each CR HVAC intake filter is 7.32 {t® with a
corresponding inverse volume of 4.824e-6 cm®, The SOURCE2 Code input and output files are

presented in Section 9.3.2.

To address a fundamental limitation on the accuracy of the SOURCE?2 Code answers (Reference 6.6¢,
Users Mannal Section 2.2.1.2), filter instantaneous gamma source strengths of less than 1e-25
MeV/ce-sec will be assigned values of 0.0 MeV/cc-sec. This simplification has no impact on the
control room HVAC filter shine doses, since the control room filter shine dose multiplication factors
(Design Input 4.12 DMFs) used to scale these instantaneous source strengths are all smaller than 1e-8
Rem/hr per MeV/ce-sec. As such, the dose rates associated with the omitted filter instantaneous gamma
source strengths of less than le-25 MeV/cc-sec are less than le-33 Remvhre (= 1e-25 MeV/icc-sec x 1e-8

Remvhr per MeV/ec-sec). '

In Tables 10.2-1 through 10.2-4 the control room HVAC filter instantaneous gamma source strengths
(MeV/cc-sec) are multiplied by the control room HVAC filter A206 and A207 shine dose point 9, 10, 15
or 16 Dose Multiplication Factors (DMFs, Rem/hr per MeV/ce-sec) from Design Input 4.12 to calculate
the control room HVAC filter A206 and A207 shine contributions to the Control Room Operator whole
body gamma dose rate (Rem/hr). The filter A206 and A207 shine dose rates are summed together to
determine the total control room HVAC filter shine dose rates. As a sample calculation, the Table
10.2-]1.control room HVAC filter shine dose rate at dose point 9 at time 0.1 hours is:

EFILTER A206 DOSE RATE (DP 9. 0.1 hours)

Filter A206 Dose Rate =)’ A206 Dose Rate at AE; -~ =7, S(AE)) x A206 DMF(AE)
Filter A206 Dose Rate = [(3.24e+1 MeV/ce-sec) X (2.19¢-10 Rem/hr per MeV/cc-sec)]
+ [(4.87e+3) x (1.74e-9)] + [(2.92e+3) x (2.02e-9)] + [(2.17e+2) x (2.09¢-9]
+ {(2.01e+1) x (2.05e-9] + [(7.57e-1} % (2.02¢-9)] + {(7.66e-1) x (1.99e-9)]
+[(3.47e-4) x (1.95¢-9)] + [(1.55e-4) x (1.78e-9] + [(0.00) x (1.60e-9)]

Filter A206 Dose Rate = 7.10e-9 Remvhr + 8.47e-6 + 5.90e-6 + 4.54e-7
+4.12e-8 + 1.53e-9 + 1.52e-9 + 6.77e-13 + 2.76¢-13 + 0.00

Filter A206 Dose Rate = 1.49e-5 Rem/hr

FILTER A207 DOSE RATE (DP 9, 0.1 hours) -

Filter A207 Dose Rate = )’ A207 Dose Rate at AE; =} S(AE)) x A207 DMF(AE))
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Filter A207 Dose Rate = [(3.24e+1 MeV/ce-sec) x (1.11e-10 Rem/hr per MeV/ce-sec))
+ [(4.87e+3) x (1.34¢-9)] -+ [(2.92¢+3) x (1.74e-9)] + [(2.17e+2) x (1.93e-9]
+ [(2.01e+1) x (1.95¢-9] + [(7.57e-1) x (1.97e-9)] + [(7.6Ge-1) X (1.96e-9)]
+ [(3.47¢-4) x (1.93e-9)] + [(1.55e-4) x (1.80e-9] + [(0.00) x (1.64e-9)]

Filter A207 Dose Rate = 3.60e-9 Rem/hr + 6.53e-6 + 5.08e-6 +4.19e-7
+3.92¢-8 + 1.49¢-9 + 1.5Ce-9 + 6.70e-13 + 2.79¢e-13 + 0.00

Filter A207 Dose Rate = 1.21e-5 Renvhr

TOTAL DOSE RATE (DP 9, 0.1 hours)

Total Dose Rate = Filter A206 Dose Rate - Filter A207 Dose Rate
= 1.49¢-5 Rem/hr + 1.21¢-5 Rem/hr
= 2.70e-5 Rem/hr

The preceding dose rates calculated with rounded-off input data compare favorably with the Section
10.2 dose rates calculated with all of the significant digits of a spreadsheet.

In Tables 10.2-1 through 10.2-4 the control room HVAC filter shine dose rates are time integrated using
Section 5.4.4 methodolcgy to determine the accident duration control room HVAC filter shine dose. As
a sample calculation, the Table 10.2-1 control room HVAC filter shine dose at dose point 9 between

times 0.1 hours and 0.2 hours:

(DR, -DR))
D = {DR@®)dt = CROF x —————(t,-t
f e In(DR,/DR,) =1

t =0.1 hours

ty = 0.2 hours

DR(DP 9, t, = 0.1 hours) = 2.69¢-5 Rem/hr (per Table 10.2-1)
DR(DP 9, t, = 0.2 hours) = 6.64e-4 Rem/hr (per Table 10.2-1)
CROF(t < 24 hcurs) =10 (per Design Input 4.16)

D(0.1 hrto 0.2 hr) = [1.0] x [9:84¢=A Remlhr - 2.69¢-5 Rem/lhry, 105 001 1]
In( 6.64e -—4)
2.69¢-5

D([DP9,0.1 hrto 0.2 hr) =4.37¢-6 Rem

The preceding dose calculated with rounded-off input data compares favorably with the Section 10.2
dose calculated with all of the significant digits of a spreadsheet.
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Table 8.10-1 summarizes the 30-day Control Room Operator doses calculated in Tables 10.2-1 through
10.2-4. Per Table 8.10-1, the maximum control room HVAC filter shine dose within the control board
area of the control room occurs at dose point 10. A review of Tables 10.2-1 through 10.2-4 reveals that
the control room HVAC filter shine dose contributions to Control Room Operators occur continuously
during the 30 day event duration (primarily due to the long-lived isotopes that are retained on the
filters).

TABLE 8.10-1
Control Room HVAC Filter Shine Doses

Dose Point Control Room HVAC Filter Shine
(Design Input 4.10, 30-day Control Room Dose
Figure 4-1] (Rem)
9 1.38e-02
10 1.97¢-02
15 1.32¢-02
16 1.51e-02

The filter shine values given in the above table only included HVAC 2 train filtered flow of 4400 cfim
for 117 minutes but did not include 0-3 minute recirculation flow and any unfiltered control room
inleakage flow. Therefore the above numbers may be scaled up using the ratio of values given in Table
8.6-1 without the need for reanalysis and are presented in Table 8.10-1a.

For 10 cfm unfiltered CR inleakage: 533,460/514,800 = 1.04
For 1000 cfm unfiltered CR inleakage: 652,260/514,800 = 1.27

TABLE 8.10-1a
Revised Control Room HVAC Filter Shine Doses

Dose Point Control Room HVAC Filter Shine
[Design Input 4.10, 30-day Control Room Dose (Rem)
Figure 4-1] CRHVAConly | Normallntake& | Normallntake &
10 cfm CR 1000 ¢fm CR
inleakage inleakage
9 " 1.38e-02 1.44e-02 1.75e-02
10 1.97¢-02 2.05e-02 2.50e-02
15 1.32e-02 1.37e-02 1.68e-02
16 1.51e-02 1.57e-02 1.92e-02

i
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$.11  Summation of Offsite and Control Room Doses

Tables 8.11-1a and 8.11-1b sum the offsite and control room doses due to a design basis Fuel Handling
Accident Inside the Fuel Handling Building (FHA-FHB). Per Design Input 4.1.3, in the event of an
FHA-FHB a total of 60 fuel rods will fail, representing 60 fuel rods in the dropped fuel bundle, and

0 fuel rods in the impacted fuel bundles. The dropped fuel assembly may contain either low fuel or high
bumnup fuel. Per Design Input 4.1, low burnup fuel is fuel with average burnups less than or equal
to 38 GWD/MTU, and high burnup fuel is fuel with average burnups between 38 and 60
GWD/MTU. The doses presented in Table 8.11-1a are calculated based on radial peaking of 1.71 and
10 cfm CR inleakage. The doses presented in Tatle 8.11-1b are calculated based on radial peaking of
1.75 and 1000 cfm CR inleakage.

The doses presented in Table 8.11-1a and Table 8.11-1b include:

The offsite and control room inhalation and immersion doses that are extracted from the
- LOCADOSE code output of Sections 9.2.5 and 9.3.5.

Per Section 8.8, the FHB shine to offsite and control room dose receptors is negligible.

The environmental cloud gamma radiation shine dose to control room personnel as summarized
in Table 8.9-1 for dose point 10. Per Section 8.9, the environmental cloud shine to offsite dose
receptors is considered in the offsite immersion dose.

The control room HVAC filter gamma radiation shine dose to control room personnel as
summarized in Table 8.10-1a for dose point 10. :

Of note is that the sum of the environmental cloud gamma radiation shine dose and the control room
HVAC filter gamma radiation shine dose is equivalent to less than 41 percent of the gamma immersion
dose [= (2.53e-3 + 2.05¢-2) / 5.720e-2 ] and less than 48 percent of the gamma immersion dose [=
(2.58e-3 + 2.50e-2) / 5.795e-2 Jfor the 10 cfm and 1000 cfm cases, respectively. Since each of these
radiation shine and immersion dose contributors is associated with the same FHA source term and
activity release mechanism, this Fuel Handling Accident calculation could have been conservatively
simplified if it had been assumed that the sum of the environmental cloud gamma radiation shine dose
and the control room HVAC filter gamma radijation shine dose was equal to the gamma immersion dose.
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Table 8.11-1a |
FHA Inside the Fuel Handling Building Doses
(10 cfm case) |
Dose Contributor Event Duration 2 Hour Event Duration
(Calculation Section) Control Room Doses EAB Doses LPZ Doses
{CR isolated at 3 min)
(Rem) (Rem) (Rem)
THYROID DOSE:
Inhalation Dose (9.2.5) 5.622e+00 1.841e+01 5.227¢-01
BETA SKIN DOSE:
Immersion Dose (9.2.5) 1.191e+00 1.018¢-01 2.891e-03
WHOLE BODY GAMMA DOSE:
Immersion Dose (9.2.5) 5.720e-02 8.802¢-02 2.499¢-03
FHB Cloud Shins Dose (8.8) Negligible Negligible Negligible
Environmental Cloud Shine Dose (8.9) 2.53¢-03 Included in Included in
Immersion Dose Immersion Dose
CR HVAC Filter Shine Dose (8.10) 2.05e-02 Not Applicable Not Applicable
TOTAL WHOLE BODY GAMMA DQOSE 8.023¢-02 8.802e-02 2.499¢-03 |

(3 The doses presented in this table are based on an FHA-FHB in which a total of 60 fuel rods will fail, representing
60 fuel rods in the dropped fuel bundle, and O fuel rods in the impacted fuel bundles. The analysis models the 60 fuel
1od failure with a 12 percent iodine gap inventory and a 1.72 radial peaking factor. In the event that the FHA-FHB is
defined by a different fuel rod damage scenario, then the results presented in this table must be reviewed for

applicability.
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Table 8.11-1b |
FHA Inside the Fuel Handling Building Doses |
(1000 cfm case) |
Dose Contributor Event Duration 2 Hour Event Duration ]
(Caleulation Szction) Control Room Doses EAB Doses LPZ Doses |
[CR isolated at 3 min] {
(Rem) (Rem) (Rem) |
THYROID DOSE: I
Inhalation Dose (9.2.10) 9.280e+00 1.883e+01 5.345¢-01 |
BETA SKIN DOSE: [
Immersion Dose (9.2.10) 1.205e+00 1.039¢-01 2.951e-03 {
WHOLE BODY GAMMA DOSE: ]
Immersion Dose (9.2.10) 5.795¢-02 8.987e-02 2.551e-03 |
FHB Cloud Shine Dose (8.8) Negligible Negligible Negligible |
Environmental Cloud Shine Dose (8.9) 2.58¢-03 “Included in Included in }
Immersion Dose Immersion Dose |
CR HVAC Filter Shine Dese (8.10) _2.50e-02 Not Applicable Not Applicable |
TOTAL WHOLE BODY GAMMA DOSE 8.553-02 8.987¢-02 2.551e-03 |

(@)

The doses presented in this table are based on an FHA-FHB in which a total of 60 fucl rods will fail, representing
60 fuel rods in the dropped fuel bundle, and 0 fuel rods in the impacted fuel bundles. The analysis models the 60 fusl

rod failure with a 12 percent iodine gap inventory and a 1.75 radial peaking factor. In the event that the FHA-FHB is
defined by a differsnt fuel rod damage scenario, thea the results presented in this table must be reviewed for

applicability.
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9.0 COMPUTER PROGRAM INPUT AND OUTPUT FILES

This Section presents the computer code input and output files. Section 9.1 provides a listing of the
files created during this analysis. Section 9.2 presents the LOCADOSE code input and selected output
files, and Section 9.3 presents the SOURCE2 code input and selected output files.

9.1 Files Created During This Analysis

As discussed in Section 5.2 (for the 10 ¢fm LOCADOSE case), the LOCADOSE and SOURCE2 code
analyses were executed on the Nuclear Fuel Management RISC 6000 workstation system. The
LOCADOSE activity transport and dose calculation modules and the SOURCE2 program utilized in this
analysis were titled and stored as:

* Jscenuc/nfabin/locatrans3.0s
fscenuc/nfa/bin/locadose3.0s
fscenuc/nfa/bin/source2d2-5

created: 5/15/95(Reference 6.6b)
created: 5/15/95(Reference 6.6b)
created: 10/11/95(Reference 6.6d)

The following LOCADOSE files were created during this analysis:

~LW-r-———~- 1 druckemi nf0l10 5583 Mar 23 10:14 fha.lib

~TW-L ==~ 1 druckemi nf010 781 Mar 23 10:14 fha-fhb.di

~TW-X--Y~-- 1 druckemi nf010 33529 Mar 23 10:16 fha-fhb.do
“IW-Y=m—=- 1 druckemi nf0l0 4323 Mar 23 10:14 fha-fhb.ti

~YW-Y=-=r-- 1 druckemi nf£010 90549 Mar 23 10:16 fha-fhb.to
~XW-X=~L== 1 druckemi nf010 60624 Mar 23 10:16 fha-fhb.trn (note 1}
NOTE I: This output file is not presented in Section 9.2. The fha-thb.tm output file is used by

the fha-fhb.di input file to generate the fha-fhb.do output file.

The following SOURCE?2 files were created during this analysis:

—TW-Y-=Y-- 1 druckemi nf010 5385 Mar 25 13:18 ss-c.mev ({note 2)
~XW-L—m——-— 1 druckemi nf010 14865 Mar 25 13:17 ss-c.si

-YW-r--r-- 1 druckemi nf0l1l0 61800 Maxr 25 13:18 ss-c.so

~XW-Y=~-L-- 1 druckemi nf010 5385 Mar 25 13:18 ss-f.mev (note 2)
~LW-L=—=-- 1 druckemi nf£010 14865 Mar 25 13:17 ss-f.si

-IW-r--L-- 1 druckemi nf010 61800 Mar 25 13:18 ss-f.so

NOTE 2: These output files are not presented in Section 9.3. The *.mev output files summarize

the gamma source strength spectrums reported in the *.so output files.
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As discussed in Section 5.2 (for the 1000 cfm LOCADOSE case), The LOCADOSE Code Version 6.0
was executed on the Nuclear Fuel Management NT station (Device ID D088771). The LOCADOSE
activity transport and dose calculation modules utilized in this analysis were titled and stored as:

Trans.exe
Dose.exe

created: 2/09/01(Reference 6.61)
created: 2/09/01(Reference 6.6i)

The following LOCADOSE files were created during this analysis:

1171372002
1171272002
11/12/2002
11/13/2002
1171372002
11/13/72002

NOTE I:

07:22a
12:59p
12:58p
12:44p
12:44p
12:44p

1,451
5,963
2,693
95,369
65,004
33,5590

fhb1000.1d1
fhb1000.1ib
fhb1000.1ti
fhb1000.1to
fhbl000.1tf
£hbl1000.1do

(note 1)

This output file is not presented in Section 9.2 The fhb1000.1tf output file is used by
the fhb1000.1di input file to generate the fhb1000.1do output file.
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9.2 LOCADOSE Code Input and Output Files

9.2.1 LOCADOSE Library File - 10 ¢fm case (fha.lib)

FHA.LIB YThyroid Lung Bone Beta Skin Whole Body

1--129 1.071€-03 1.400E-15 5.920E+06 9.015E+04 2.480E+403 3.710£-04 3.024£-03 1
0 000G O0O00D

0.000E+00 D.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1 4.090E-02 2.820E-03
1--129 1.071E-03 1.400E-15 5.920E+06 9.015E+0% 2.480E+03 3.710E-04 3.024E-03 2
000O0CDO0OTOC

0.000E+00 0.0005+00 0.000E+00 0.0COE+00 0.000E+00 0.000E+00 2 4.090E-02 2.820€-03
1--129 1.071€E-03 1.400E-15 5.920E+06 9.015£+04 2.480E+03 3.710E-04 3.024E-03 3
0 00O0CO0COO0

0.000£+D0 0.000E+D0 D.0O00E+00 0.000E+00 0.000E+00 D,000E+00 3 4.090E-D2 2.820£-03
1--130 9.795E+02 1.557€-05 7.400E+09 4,110E403 5.720£+02 4.990E-02 4.980E-01 1
0000O0CO0TOD .

0.000E+00 D.QOOE+00 0.D0DE+00 0.000E+00 0.000E+00 0.000E+00 4 2.787E-01 2.1382+00
1--130 9.795E+02 1.557E-05 7.4005+04 4,110E403 5.720E+02 4.990E-02 4.980E-01 2
0 000CO0GCOCTO

0.000E+00 0.000E+00 0.000E+D0 0.000E+00 D.0Q0E+00 O.DO0E+D0 § 2.787E-01 2.138E+00
1--130 9.795£+02 1.557£-05 7,400E+04 4.110E+403 5.720E+02 4.990E-02 4.980E-01 3
00 000O0O0O0

0.000E+00 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.000£+00 6 2.787E-01 2.138E+00
1--131 2.508E+04 9.976E-07 1.070E+06 2.073E+404 3.150E+03 3.170£-02 8.720E-02 1
126 000 0 0 ,

1.100E-02 0.000E+00 0.000E+00 0.000£+00 0.000€+00 0.000E+00 7 1.817E-01 3,789E-01
1--131 2,.508E+04 9.976E-07 1.D70E+06 2.073E+04 3.150£+03 3,170E-02 8.7205-02 2
128 0 0 0 0 O

1.100£-~02 0.000E+0D 0.000E+00 0.000E+00 ©0.000E+00 0.000E+00 8 1.517E-01 3.789E-01
1--131 2.508E+04 9.976E-07 1.070E+06 2.073E+04 3.150E+03 3.170E£-02 B.720E-02 3
124 00 00 0

1.1006~02 0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.000E+00 9 1.817£-03 3.789E-01
1--132 3.806E+04 8.425€-05 6.290E+03 8.879€+02 1.450E+02 1.320E-Q1 5.130E-01 1

0D OO OOTOD O

0.000E+00 0.000E+00 0.000£+00 0,000E+00 0.000E+00 0,000E+00 10 4.824E-01 3.559E+00
I~-132 3.806E+04 8.425E-05 6.290E+03 B.879E+02 1.450E+02 1.320€-01 5.130E-01 2
000 0CO0O0GODO

0.000€+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 11 4.824E-01 3.559E+00
1--132 3.806E+04 8.425E-05 6.290£+03 8.879E+02 1.450€+02 1.320E-01 5.130E-01 3
00 0DCO0CDO

0.000E+400 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 32 4.824E-01 3.559E+00
1--133 5.622E+04 9.211E-06 1.B10E+05 5.064E+03 1.080£+403 7.350E-02 1.550E-01 1
22625 0 0 0 O

9.710£-01 2,900E-02 0.000E+00 0.000£+00 0.000E+00 0.000E+00 13 4.067E-01 6.047£-01
1--133 5.622€+04 9.211€-06 1.810E405 5.064€+03 1.080£+03 7.350E-02 1.550€~01 2
22625 0 0 0 O

9,710E-01 2.900E-D2 0.000E+00 0.000E+00 0,D0DE+00 0.000E+00 14 4.067E-0) 6.047E-D)
I--133 5,622E+04 9.211€-06 1.810£405 5.064E+03 1.080E+03 7.350E-02 1.550E-01 3
22625 0 0 0 O

9.710E-01 2.900E~02 O.000E+00 0.000E+00 0.000E+00 0.000E+00 15 4,067E-01 6.047E-01
[--135 5.103E+04 2.912E-05 3.150E+404 1.971E+03 3.350E+02 1.290£-01 4.210E-01 1
22827 0 0 0 0

8.450E-01 1.550€-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 16 3.691E-01 1.617E+400
1--135 5.103E+04 2.912E-05 3,150E+04 1,971E+03 3.350E+02 1.290E-01 4.210£-01 2
22827 0 0 0 O

8.450£-01 1.550E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 17 3.691E-01 1.617E+00
1--135 5.103E+04 2.912E-05 3.150E+03 1.971£+403 3.350E+02 1.280E-01 4,210E-01 3
22827 0 0 0 O

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELI. CON NO, PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handiing Accident Inside Fuel Handling Buiiding - CR & Offsite Doses Sheet_124 of 261_
REV] ORIGINATOR DATE IRE pATE  IREV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK s
4

8.450E-01 1,550E-01 0.000E+00 0.000E+00 0.000£E+00 0.0GOE+00 18 3.691E-01 1.617E400
KR-83M 4.152E+03 1.052E-04 0.0CDE+00 5.190£-01 0.000E+00 0.000E+00 2.39GE-06 4
000O0O0TO0O :

0.DDDE+00 0,00DE+00 0.0002+00 0.00DE+00 0.000E+00 0.0C0E+00 19 0.000E+00 4.610E-03
KR-~85 4.102£402 2,054E-09 0.000E+00 2.410E+00 0.000E+00 4.246€-02 5.102E-04 4
00O0OO0O0O0O

0.000E+00 0.000E+00 0.000£+00 0.000E+00 0.000E+00 0.000£+00 30 2.5058-01 2.236E-03
KR-85M 1.,297E+04 4.297€-05 0.000E+00 2.910£+00 0.000E+00 4.626E-02 3.7086-02 4
120 0 0 0 00

2.100E-01 0.000E+00 0.000Z+00 D.000E+00 0.000E+00 0.00DE+00 20 2.902E-01 1.610E-01
KR--87 2.335£404 1.514E-04 0.D00E+00 1.530E+01 0.000QE+00 3.083E-01 1.876E-01 4
00DO0O0OOCDOO

0.000E+00 0.000E+00 0.000E+00 0.000E+0D ©.000E+00 0.000E+00 21 1.3248+00 §.032€-01
KR--88 3.200£+04 6.731E-05 0.000E+00 3.130E+01 0.000£+00 7.510E-02 4.658E-01 4
129 0 0 0 00

1.000E+00 0.000E+00 0.000:+00 ©.000E+00 0.000E+00 0.000E+0D 22 3.587£-01 1.981E+00
XE131M 2.595E+02 6.815E-07 0.000E+00 1.400E+00 0.000E+00 1.508E-02 2.899E-03 4
00O0O0O0O0CO

0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 23 0.000E+00 3.116E-03
XE133M 1.384E+03 3.663E-06 0.000E+00 1.890E+00 0.000E+00 3.150E-02 7.954E-03 4
126 0 00 00

1.000E+00 0.000E+00 0.0002+00 0.000E+D0 0.0G0E+00 0.00DE+00 24 0.000E+0¢ 2.332E-02
XE-133 5.622E+04 1.528E-06 0.000E+00 1.570£+00 0.000E+00 9.697E-03 9.316E-03 4
0000O0O00D

0.000E+00 0.000E+00 0.000:+00 0.000E+00 0.000E+00 0.000E+00 25 1.004E-01 2.997E-02
XE135M 1.557E+04 7.380E-04 0.000E+00 2.220E+00 0.000E+00 2.253E-02 9,887E-02 4
128 0 000 O '

1.000E+00 0.000E+0D 0.000:+00 0.000E+00 0.000E+00 0.D00E+0D 26 3.000E-01 4.266E-01
XE-135 5.363€+04 2.115£-05 0.000E+00 4.050E+00 0.000E+00 5.894E-02 §.736E-02 4
130 00000 ’
1.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 27 3.028E-01 2.466E-01
RB--88 0.000E+00 6.496E-04 0.000E+00 2.908E+02 0.000E+0D 4.790E-01 1.550E-01 §
¢ 0000O0O0CDO

0.000E+00 0.000E+00 0.000:+00 0.DDOE+00 O.COOE+D0 0.00JE+00 28 2.072E+00 6.365E-01
C5-135 0.000E+00 7.449E-15 7.480E+03 1.570€+03 1.460E+04 2.730E-03 0.000E400 §
DO OODOOO .

0.000E+00 0.000E+00 0.000=+00 0.000E+00 0.000£+00 0.000E+00 29 5.630E-02 0.000E+00
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9.2.2 LOCADOSE Activity Transport Input File - 10 ¢fm case_(fha-fhb.ti)

FHA in FHB, CRIS at 3 min (fha-fhb.to)
MARX DRUCKER
SONGS UNITS 2,3
fha-fhb.ti
N3072-001 §
1
2 14 30 1 1 @
00 0.C0000E+00 0.C0000E+00 2 0 O
CFM  CUFT CURIES
11 1 111 1 1 1 11
1 1 0
FHB AIR  A206/7
0.00000€+00 2.78000E-03 1 1 1 1

1 01
1.128-5 0 < elem I-122, FHB inveatory at 72 hrs decay
3.72e-6 ¢ < org. I-129, FHB inventory at 72 hrs decay
0 0 < partic. 1-129, FHB inventory at 72 hrs decay
2.92E-3 0 < elem. 1-130, FHB inventory at 72 hrs decay
9.73t-4 0 <org. 1-130, fHB inventory at 72 hrs decay
0 0 < partic. 1-130, FHB inventory at 72 hrs decay
1.328+2 0 <elem, 1-131, FHB inventory at 72 hrs decay
4,41E+1 0 <org. 1-131, FHB inventory at 72 hrs decay
0 0 < partic. I-131, FHB inventory at 72 hrs decay
8.06E-8 0 <elem. 1-132, FHB inventory at 72 hrs decay
2.69E-8 0 <org. 1-132, FHB inventory at 72 hrs decay
0 0 «< partic. 1-132, FHB inventory at 72 hrs decay
3.07E+1 0 <elem. 1-133, FHB inventory at 72 hrs decay
1.02E+1 0 <org. I-133, FHB inventory at 72 hrs decay
0 D0 < partic. I-133, FHB inventory at 72 hrs decay
1.68€-1 0 < elem. 1-135, FHB inventory at 72 hrs decay
5.64E-2 0 < org. 1-135, FHB inventory at 72 hrs decay
0 0 < partic. I-135, FHB inventory at 72 hrs decay
3.86£-9 0 < Kr83m, FHB inventory at 72 hrs decay
8.13E42 0 < Kr-85, FHB inventory at 72 hrs decay
8.56E-2 0 < Kr-85m, FHB inventory at 72 hrs decay
1,076-13 0 < Kr-B7, FHB inventory at 72 hrs decay
4.42E-8 0 <Kr-88, FHB inventory at 72 hrs decay
2.01E+2 0 < Xe-131m, FHB inventory at 72 hrs decay
6.74E42 0 < Xe-132m, FHB inventory at 72 hrs decay
2.958+4 0 < Xe-133, FHB inventory at 72 hrs decay
2.88 0 < Xe-135m, FHB inventory at 72 hrs decay
3.87E+42 0 < Xe-135, FHB {nventory at 72 hrs decay
0 0 < Rb-88, FHB inventory at 72 hrs decay
0 0 < (Cs-135, FHB inventory at 72 hrs decay
355305 7.32
2 1 0 25581

0 ©0 0 0 100 10 100 200 W0 0 O
-3 3 1.0£406 O
0 0 010 0 0.0 0 O 0 O
-1,0,0,0
-1,0,0,0
1 3.10000€-03
266920 0 5820 29885 5820
o ¢ 0o 0 0 0 0 O
0 ¢ 6 0 0 ¢ 0 O
" 2.78000€-03 5.00000E-02 1 1 1 1
000

SO
oo
oo
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0  3.10000£-03

5.00000E-02 0.10000E40C¢ 1 1

(V]

1 0 25499

0 0 0 0 100 100
2 3 0 8

0 0 ¢ O 100 100

3 1.0e406 ©

0 0 0100 0 0 O

1 3.10000E-~03
266920 4400 10 59869 4410
95 95 99 0 99 99 99
95 95 99 0 9% 99 99
0.10000E+00 0.20000E+00 1 1

0  3.10000:-03
0.20000£+00 0.50000E+00 1 1

0  3.10000E-03
0.50000E+00 1.00000E+00 1 1

0  3.10000e-03
1.00000£+00 2.00000E+00 1 1

0  3.10000E-03
2.00000€+0G 4.00000E400 1 1
000
~1,0,0,0
-1,0,0,0

0 3.10000E-03
4,00000E+00 6.00000E+00 1 1

0  3.10000E-03
6.00000E+00 8.00000E400 1 1
0

0 3.10000€-03
8.00000E+00 1.00000E+01 1 1

1 1.80000E-03
266920 2200
95 95 99

10 29934 2210
0 99 99 99 99 99

11

100
100

0 0

99 99
99 99
11

100 100 O
100 100 O

0 0

o 0
0 0

0 o

0
0
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85 95 99 0O 99 93 83 93 9 0 O
1.00000E+D1 2.40000E+01 1 31 1 1

6 ¢ ¢
-1,0,0,0
-1,0,0,0

0 1.80000E-03
2.40000E+01 9.60000E401 1 1 1 1
000
-1,0,0,0
-1,0,0,0
©  9.B000CE-03
5.60000£+01 7.200008+02 1 1 1 1
00O
-1,0,0,0
-1,0,0,0
0 2.40000E-~04
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9.23  LOCADOSE Activity Transport Qutput File Excerpts - 10 cfm case (fha-fhb.to) |

NOTE: The following are relevant excerpts from the LOCADOSE Code activity transport output file.

Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0

(c) 1989 SCE AIX Version. 2 Feb 1935 Calc No. N4072-001 Rev No. §
Originator MARK DRUCKER Date 23 Mar 1999

Project SONGS LNITS 2,3 Job No. fha-fhb.ti Sheet No. 2

Subject FHA in FHB, CRIS at 3 min (fha-fhb.to)

=aSEsEamcxEmas=ss =san - EASNUIE SRR EEENEEa S CSUASSEESSEUSESSSSS

Nodes = 2

Time Steps = 14

Number of isotopes= 30

Power = 0. #wt

Shutdown time= 0.00E+00 hrs

(1f negative, no decay prior to start of accident is considered
Release fractions

Elemental Iodine= 1.0 Organic lodine= 1.0 Particulate Iodine=0.00E+00
Noble Gases= 1.0 Cs, Rb= 1.0 Te, Se, Ss= 1.0
Sr, Ba= 1.0 Noble Metals= 1.0 Rare Earths= 1.0
Other {sotopes= 1.0 Halogens (except fodines)= 1.0
Control room activities will be calculated for this case

Output file LOCATRAN was created on 23 Mar 1999 at 10:16:47

NE313 FHA.LIB was used to gencrate isotope data for this run

N-4072-001
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Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
{c} 1989 SCE AIX Version, 2 Feb 1935 Calc No. N4072-001 Rev No. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SON3S UNITS 2,3 Job No. fha-thb.ti Sheet No. 3

Subject FHA in FBB, CRIS at 3 min (fha-fhb.to)

*** Time {nterval = O0.CO0E+G0 - 2.780E-03 hrs
Inftial Activity in CURIES
FHB AIR A206/7

1--129 1.492E-05 0.000E+00
1--130 3.893E-03 0.000E+00
1--131 1.761€+02 0.000E+00
1--132 1.075£-07 0.000E+00
1-~-133 4.090E+01 0.000E+00
1--135 2.254E-01 0.000E+00
KR-83M 3.860£-09 0.000E+00
KR--85 8.130£+02 0.000£+00
KR-85H4 8.560£-02 0.000E+00
KR--87 1.070E-13 0.000E+00
KR--88 4.420E-04 0.000%+00
XE13IM 2.010E+02 0.000E+00
XE133M 6.740E+02 0,000E+00
Xe-133 2.950E+04 0.000E+00
XE135M 2.880E+D0 0.000E+00
XE-135 3.870E+02 0.000E+00
RB--88 0.000E+00 0.000£+00
£s-135 0.000£400 0.000E+00
Total 3.180E+04 0.000E+00

N-4072-001
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Bechtel Standard Computer Program LOCADOSE, NE31Y Version 3.0 .
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072+001 Rev No. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job ¥No. fha-fhb.ti Sheet Mo, 6

Subject FHA in FHB, CRIS a: 3 min (fha-£fhb.to)

w2evResults for Activity Computation at the end of 2,7800E-03 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR h206/7 Cont Room
I--129 1.475E-05 0.000E+00 1.473E-09
X--130 3.847E-03 1.301E-35 3.842E-07
I~-131 1.741E+02 4.800E-29 1.738E-02
I--132 1.062E-07 0.000E+00 1.060E-11
I--133 4.042E401 3.047€-31 4.036E-03
I--135 2.227E-01 5.493E-34 2.224E-05
KR-83M 3.811E-09 0.000E+00 3.806E-13
KR--85 8.0362+02 1.652E-35 8,024E-02
KR-85M B.457E-02 0.000E+00 8.44SE-06
KR--87 1.056E-13 0.000E+00 1.054E-17
KR--88 ¢.366E-04 0.000E+00 4.360E-08
XE131M 1.987£+02 0.000E+00 1.984E-02
XEL13M 6.661E+02 1.367E-35 6.652E-02
XE-133 2.916E+04 S,854E-34 2.912E+00
AE135M 2.826E+00 0.000E+D0O 2.822E-04
XE-135 3.824E+02 0.000E+00 3.819E-02
RB--88 2.830E-06 0.000E+00 2.826E-10
€5-135 2.851E-11 0,DODE+00 2.847E-15
Total 3.143E+04 4.831E-29 3.138E+00
Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. }MN4072-001 Rev No. S
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.ti Sheet No. 7

Subject FHA in FUD, CRIS at 3 min (fha-fhb.to)

vevrpesults for Activity Computation at the end of 2.7800E-03 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A208/7 Total
I--129 1.733g-07 0.000E+00 1.733E-07
I--130 4.520E-05 0.000E+00 4.520E-05
I--131 2.045E+00 0.000E+00 2.045E+00
I--132 1.248E-09 0,000E+00 1.248E-09
I--133 4.749E~01 0.000E+00 4.749E-02
X--135 2.617E-03 0.0D0E+D0 2.617E-03
KR-83H 4.,480E-11 0.000E+00 4.480E-11
KR--85 9.441E+00 0,000E+00 5.441E+00
KR-85M 9.93BE-04 0.000E+00 9.938E-04
KR-~87 1.242g-15 0.000E+00 1.242E-15
KR-~-88 5.131E-06 0.000E+00 5.131E-06
XE131M 2.334+00 C.000E+00 2.334E+00
XE133M 7.827E+00 C.O000E+00 7.827E+00
XE-133 3.426E+02 C.DDDE+00 3.426E+02
XE135M 3.332E-02 C.000E+00 3.332E-02
XE-135 4.494E+00 C.000E+00 4.494E+00
RB-~88 1.661E~-08 C.000E+00 1.663E-08
©S-135 1.672E-13 (.000E+00 1.672E-13
Total 3.692E+02 (.000E+00 3.692E+02

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET | FRamceno.

PAGE __OF ___
Project or DCP/FCN/ECP Calc, No._ N-4072-001 CCN CONVERSION:
: CCNNO, CCN --
Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Sheet_131 of 261
REV] ORIGINATOR DATE JRE DAYE REV ] ORIGINATOR DATE JRE DATE R
E
6 IN. YACKLE T. REMICK v
N
z
gechtel Standard Corputer Program LOCADOSE, HE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc Ho. H3072-001 Rev No. 6
Driginator MARK DRUCKER Date 23 Mar 1999
Project SONGS UMITS 2,3 Job Ho. fha-fhb.ti Sheet No. 1D

Subject FHA in FHB, CRIS at 3 min (fha-fhd.to)

«xx+Resylts for Activity Computation at the end of 5.0000E-02 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A206/7 Cont Room
1-.129 1.209E-05 3.711E-23 2.327€-08
1--130 3.147€-03 2.525€-34 6.056E-06
f--131 1.427£402 8.004E-28 2,747E-01
1--132 8.592£-08 0.000E400 1.652E-10
1--233 3.310E401 1.916E-29 6.370E-02
1--135 1.817€-01 7.977€-33 3.498E-0%
KR-83H 3.0702-0% 0,000E+00 S.909E-12
KR--85% 6.590E402 1,423E-35 1.268£400
XR-B5M 6.885E-02 0.000E400 1.325E-04
KR<=87 8.433E-~14 0.000E+00 1.624E-16
KR+-83 3.539E-04 0.000E+00 6.812€-07
XE131M 1.629E+02 0.000E+00 3.135E-01
XE1334 5.459E+02 1.177E-35 ).0S1E400
XE-133 | 2.390E+04 5.044E-33 4.601E+0]
XEL35H 2.047E+00 0.000€400 3.941E-03
XE-135 3.125E402 0.000E+00 6.014E-01
RB--88 3.930£-05 0.000E+00 7.550E-08
€S-135 4,199E-10 3.992E-17 8.070E-13
Total 2.576E+04 3.992E-17 4.958E401
Bechtel Standard Computer Program LOCADOSE, HE319 Version 3.0
{c) 1989 SCE AIX Version, 2 Feb 1995 Cale No. N4072-001 Rey No. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SGNGS UNITS 2,3 Job No. fha-fhd.ei Sheet No. 11

subject FHA in FH3, CRIS at 3 min (fha-fhb.to)

w=*sResults for Activity Computation at the end of 5.000CE-D2 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total

1-~129 2.654E-06 0.000£+00 2.654E-06
1--130 6.914E-04 0.000E+00 6.914E-04
1--131 3.1326+01 0.000£400 3.132E+01
1..132° 1.897€-08 0.0002+00 1.897E-08
1--133 7.269E400 0.D0OE400 7.269E+00
1--135 3.993£-02 0,0002400 3.998£-02
KR-83H4 6.800E-10 0.000£+00 6.800E-10
KR--85 1.436E+02 0.000E400 1.446E+02
KR-854 1.517E-02 0.000£+00 1,517E-02
KR--87 1.877€-14 D,000E+00 1,.877E-14
KR--88 7.813g-05 0.000E+00 7.813E-05
XE131# 3.5756401 0.000£+00 3.575€+01
XE133M 1.198£+402 0.000E+00 1.198E+02
XE-133 5,246E403 D.OODE+0D 5,245E403
XEQ3ISM 4.793E-01 0.000E+00 4.793E-01
XE-135 6.870E+401 0.000E+00 6.870E+01
RB-~83 4.506E-06 0.COOE+00 4.506E-06
€5-135 4,713e-11 0,000E+00 4,713E-11
" Total 5.654E403 0.000E€400 5.654E+03

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET PRELIM, GCN NO. PAGE__OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CGN GONVERSION:
CCN NO. CCN -~
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_132 of 261
REV] ORIGINATOR DATE IRE DATE | REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK | v
i 4
Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 19985 Calc Mo, N4072.001 Rev Ho. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UHITS 2,3 Job No. fha-fhb.ti Sheet No. 14

Subject FHA Tn FHB, CRIS at 3 min (fha-fhb.to)

wua Tx=zszz e

wwiapesults for Activity Computatfon at the end of  .1000 haurs

Distribution of Instantaneous Activity in CURIES

FHB AIR A206,/7 Cont Room
1--129 9.8028-06 7.345€-09 1.224E-08
1--130 2.543E-03 1.906€-96 3.175£-06
I--131 1.156€+02 8.666E-32 1.444E-01
1--132 6.851E-08 5.134C-11 8.553E-11
1--133 2.678£401 2.007E-02 3.343E-02
[--135 1.465€-01 1.098E-08 1.829E-04
KR-83M 2.442€-09 4.012E-18 9.096E-12
KR--85 5.341€402 8.776E-07 1.990E+00
KR-85M 5.537€-02 9.098E-11 2.063E-D4
KR--87 6.656E-14 1,034E+22 2.4B0E-16
KR--88 2.8345-03 4,657E-13 1.056E£-06
XE131IM 1.320E+02 2.169E-D7 4.918E-01
XEII3M 4,822E402 7.266E-07 1.647E400
XE-133 1.937£404 3,183E-05 7.216E+01
XEX3SH 1,456E+400 2,397E-09 5,420E-03
XE~135 2.523E402 4,146E-07 9.400€-01
RB-88 5.981£-05 3.238E-08 1.050E-07
£5-135 6.793E-10 3.770E-13 1.165E-12
Total 2.087E+403 1,069E-01 7.741E+01
Bechtel Standard Computer Program LOCAOOSE, NE31S version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No, H4072-001 Rev No. &
Originator HARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Jeb Ho. fha-fhb.ti Sheet Ho, 15

Subject FHA in FHB, CRIS at 3 min (fha-fhb.to)

sass ESSTI2EscISiSssRzTEe azzanE

«s++Results for Activity Computation at the end of .1000 hours

Activity Released from Each Node §n CURIES
Since Last Printout

FHB AIR A20£/1  Total

1--129 2.284€-06 0.000E400 2.284E-06
1--130 5.935£-04 0.000E+00 5.935E-04
1--131 2.695€+01 0.000E+00 2.695E+01
1--132 1.609£-08 0.D00E+0D 1.609E-08
1--133 6.246E+400 0.000E+00 6.246E+00
1--135 3,424E-02 0.000E+00 3.424E-02
KR-83H §.746E-10 0.000E+00 5.746E-10
KR--35 1.245E402 0.000E+00 .245E+02
KR-85M 1.295€-02 0.000E+00 1.295E-02
KR.-87 1.573£-14 0.000E+00 1.573E-14
XR--88 6.646E+05 0.000£+00 6.646E-05
XEI3IH 3.076E+01 0.000E+00 3.076E+01
XE133H 1,031E+02 0.000E+00 1.031E+02
XE-133 4,514E+03 0.000E+00 4.514£+03
XE135H 3.633E-01 0.000E+00 3.633E-01
X£-135 5.891€401 0.000E+00 5.891E+01
RB--88 1.063€-05 0.000E+00 1.063E~05
€5-135 1.174€-10 0.000€+00 1.174E-10
Total 4.865£403 0.000E+00 4,865E+403

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULAT'ON SHEET PRELIM. CCN NO. PAGE ___OF ___

Project or DCP/FCN/ECP Calc. No.__N-4072-001

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN --

Sheet_133 of 261

Subject FYA in FHB, CRIS at 3 min (fha-fhb.to)

P sa2xx sxsz=ases ELEES 2

=+*vpesults for Activity Computation at the end of  .2000 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A206/7 Cont Room
I1--129 6.439€-06 1,812E-08 3.670E-09
1--130 1.661£-03 4.676E-06 9.469£.07
1--131 7.595£401 2,138£-01 4.328E-02
1--132 4.366E-08 1,228E-10 2.489E-11
[--133 1.753E401 4.935E-02 0.994E-03
f--135 9,526£-02 2.6B1E-04 5.429E-05
KR-834 1.544£-09 2.538¢-18 1.285€-11
KR--85 3,509E402 5.765€-07 2.920E+CO
KR-B5M 3,582E-02 5.885E-11 2.981E-04
KR--87 4.141€~14 6.8048-23 3.446E-16
KR»-88 1.817€-04 2.986€-13 1.512€-06
XE13IM 8.67CE401 1.425E-07 7.2158-01
XE1334 2.901E+02 4.767E-07 2.414E+00
XE-133 1.272E+02 2.090E-05 1.058E+02
XE1354 7.368€-01 1.223E-09 6.108E-03
XE-135 1.645€+02 2.,703€-07 1,369E+00
RB--B8 6.950€-05 1.063E-07 1.766E-07
€S-135 8.895€-10 1,458E-12 2.03BE-12
Total 1.370£+04 2,634E-01 1,133E+02
Bechtel Standard Computer Program LOCABOSE, NE319 Version 3.0
{c) 1989 SCE AlX Version, 2 Feb 1995 Calc Ho. §4072-001 Rev Ho. &
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job tio. {ha-fhbd.t{ Sheet Ko. 19

Subject FBA {n FHB, CRIS at 3 min {fha~fhb.to)

zazxyasanse=zzssesysgsssz=soess 23333393

#xetpesults for Activity Computation at the end of  .2000 hours

Activity Released from Each Node fa CURIES
Sinze Last Printout

FliB AIR A206/7  Total

1--129 3.352€-06 0.000E400 3.352E-06
1--130 8.674£-08 0.000£400 8.6748-04
1--131 3.954E+0]1 0.000E400 3.954E+01
I--132 2.310E-08 0.000E+00 2,310E-08
I--133 9.144E+00 0.000E¢00 9,1445400
1--135 4.986E-02 0.000E+00 4.986E~02
KR-B3H 8.204E-10 ©0.0005+00 B.204E-~10
KR-~85 1.826E+02 D,000E+0D 1,B26E+02
KR-85M 1.880E-02 0.000E+00 1.880E-02
KR--87 2.220E-14 0.000£+00 2.220E-14
¥R--88 9.583€-05 0,000E+00 9.583E~05
XE131M 4.5148401 0.000£400 4.514E40)
XERIM 1.511£402 0.000E+00 1.511£+402
XE-133 6.622E+03 0.000E+00 6.622E403
XEL35H 4.421E-01 0,000E+00 4.421E-01
XE-135 8.598£401 0.000E+00 8.598E+01
RB--88 2.807E-05 0.000£+400 2.807E-05
Cs-135 3.392e-10 0.000£+00 3.392E-~10
Tota) 7.136E+03 0.000E+00 7.136E+03

REV] ORIGINATOR DATE IRE DATE EEV ORIGINATOR DATE IRE DATE R
E
6 |N. YACKLE T. REMICK v
Bechtel Standard Computer Progran LOCADDSE, HE319 Version 3,0
(c) 1589 SCE AIX Yersion. 2 Feb 1995 Calc No. NH4072-001 Rev No. 6
Originator PARK CRUCKER Date 23 HMar 1999
Project SONGS UNITS 2,3 Job Ho, fha-fhd.ti Sheet No. 18

N-4072-001




E&TS DEPARTMENT

ICCN NO./
CALCUIL.ATION SHEET PRELIM. CCN NO. PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_134 of 261
REV] ORIGINATOR DATE IRE DATE REV ] ORIGINATOR DATE {RE DATE R
E
6 IN. YACKLE T. REMICK v
4
Bechte) Standard Computer Progran LOCADOSE, KE319 versfon 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev No. 5
Originator MARX DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.ti Sheet Mo, 22

Subject FHA in FHB, CRIS at 3 min (fha-fhb.to)

ssEEsIANST STg=z=gag==as

#watpesults for Activity Computation at the end of .5000 hours

Distribution of Instantanecous Activity in CURIES
FHB AIR A206/7 Cont Room

1--129 1.826E-056 3.291E-08 3.124E-10

1--130 4,6326-04 8.350E-06 7,925E-08

1--131 2.151E+01 3,878€-01 3.680E-03

1--132 1.1308-08 2.038E-10 1.934E-12

1.-133 4,922E+00 8,874E-02 §.422E-04

1--135 2.617E-02 4,718£-04 4.478E-06

KR-83M 3.90BE-10 6.422£-19 1.385E-11

XR--85 9.94BE+01 1,635E-07 3.525E+00

KR-85M 9.694E-03 1,593E-11 3.435£-04

XR--87 9.969E-15 1,638E-23 3.533E-16

KR--88 4.791E-05 7.872£-14 1.698E-06

XEI3IH 2.456E+01 4.036E-08 8.704E-01

XE133H 8.193£+01 1.346E-07 2.903E+00

XE~133 3.6008403 5.915£-06 1.276€+02

XE135H 9.643E-02 1.815£-10 3.340€-03

XE-135 4.559E+01 7.492€-08 1.616E+00

RB--88 3.506€-05 2.017€-07 2.427€-07

Cs-135 6.263E-10 4,701E-12 3.040E-12

Total 3.878E403 4.770E-01 1.365E402

Bechte) Standard Computer Program LOCADOSE, NE319 VYersion 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev No. §
Originator MARK DRUCKER Date 23 Mar 1999

Project SONGS UNITS 2,3 Job No. fha-fhb,ti Sheet No. 23

Subject FHA in FHB, CRIS at 3 min (fha-fhb.to)

veraResults for Activity Computation at the end of  .5000 hours

Activity Released from Each Hode in CURIES
Since Last Printout

FHB AIR A206/7  Total

1--129 4.593E-06 0.000E+00 4,599E-06
1--130 1.179E-03 0.000E+00 1.179E-03
1--131 5.422E40] 0,000E+00 5.322E+01
1--132 3.009£-08 0.000E+00 3.009E-08
1--133 1.247€+401 0.000E+D0 1.247E+01
1--135 6.719E-02 0.000E+00 6.719E~02
KR~83M 1,055E-09 0.000E400 },055E~09
KR--85 2.506E402 0.000E+00 2.506£+02
KR-85M 2.511E£-02 0.000E400 2.511E~02
KR~-87 2.774E-34 0.000E400 2.774E-14
KR--88 1.261E-04 0.000£400 1,261E-04
XEL3IM 6.1S0E401 0.000E400 6.190E+01
XE133M 2,069E+02 0.000E+00 2.069E+02
XE-133 9.077E+03 0.000£400 9.077E+03
XE135M 3.951E-D1 0.0D0E+00 3.951E-01
XE-135 1.164E402 0.000E+00 1.164E+D2
RB--BB 6.715£-05 0.0DOE+00 6.715E-05
C$-135 1,006€-09 0.000E+00 1.006E-09
Total 9.780E403 0.0C0E400 9.780E+403

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM. CON NO.

PAGE __OF ___
Project or DCP/FCN/ECP : Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handiing Accident Inside Fuel Handling Building - CR & Olffsite Doses Sheet_135 _of 261
REV] ORIGINATOR DATE IRE DATE REV Y ORIGINATOR DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
L
Beshtel Standard Computer Program LOCADOSE, NE31S Version 3.0
(c) 1989 SCE AIX Version, 2 feb 1995 Calc Ho. HA072-001 Rev No. 5
Originatar ¥ARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.ti Sheet Ho. 26

Subject FHA in FHB, CRIS at 3 min {fha-fhb.to}

»r*Recults for Activity Computation at the end of 1,000 haours

pistritution of lnstantaneous Activity fn CURLES
FHB AIR A206/7 Cont Room

1--129 2.234£-07 3.805£-08 3.292E-11

1--130 §.511E-05 9.387E-06 8.122£-09

[--131 2.627E+00 4.475¢-01 3.872€-04

1-.132 1.188£-09 2.024E-10 1.752E-13

1--133 5.924£-01 1.009€-01 8.731£-05

1--135 3.039£-D3 5.176E~04 4.479E-07

KR-83H 3.957€-11 6.5026-20 8.306E-12

%R-~BS 1.217E401 2.000E-08 2.555E400

KR-B85K - 1.098£-03 1.804E-12 2.305E-04

KR--87 9.289t-16 1.526E-24 1.950£-16

KR--88 £.193E-06 8.534E-15 1.090£-06

XE13IM 3.002E400 4.934E-09 6.301E-0%

XE133H 9,959£+00 1.637€-08 2.090€400

XE-133 4.393E+02 7,219E-07 9.221E4D)

XE1354 3.493£-03 3.176€-11 6.470€-04

XE-135 5.371E+00 8.829E-09 1.127E+00

RB-~88 §.239€-06 1.157E-07 1.673E-07

€s-135 1.518E-10 7.031E-12 2.293E-12

Total 4.730£+02 5.489E-01 9.862€+01

Bechtel Standard Computer Program LOCADOSE, RE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Celc No. N4072-001 Rev No. 5
Originator MARX DRUCKER Date 23 Mar 1999

Project SOKGS UKITS 2,3 Job No. fha-fhd.ti Sheet No., 27

Subject FHA in FHB, CRIS at 3 min {fha-fhb.to)

weanpesylts for Activity Computation at the end of  1.000 hours

Activity Released fron Each Node §n CURIES
Singe Last Printout

£ AIR AZ06/1  Total

1--129 1.597E-06 0.000£+00 1.597E-06
1--130 4,014€-04 0.000E+00 4.014E-04
1--131 1.881E+01 0.0Q0E+00 1.881E+01
1..132 9.403E-09 0.0002+00 9.403E-09
1--133 4.282E400 0.000E+00 4.282E+00
1--135 2.250E-02 0,000E+00 2.250E-02
KR-83M 3.212E-10 0.000£+00 3.212E-10
¥R--B5 8.703E40]1 ©,000E+00 8.703E+40)
KR-B5M £.265£-03 0.000E400 8.265E-03
KR--87 7.977E-15 0.000E+00 7.977€-15
KR--88 4.026E-05 0.000E+00 4.0262-05
XE131M 2.148E+01 0.000E+00 2,148E+01
XE133H 7.1528401 0.000E400 7.152€401
XE-133 3.146E403 0.000E+00 3.146E+03
XEI35M 5.810E-~02 0.000E+00 5.810E-02
XE-135 3.938E+01 0.C00E+00 3.938E+01
RG--88 3.343E-05 0.0COZ+00 3.349E-05
€s5-135 7.243E-10 0.000E+0D 7.244E-10
“Tota) 3.389E403 (.000E+00 3.389E+03

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET PRELIM, GON NO. PAGE __ OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet_136_of 261
REV] ORIGINATOR DATE IRE DATE I REV |} ORIGINATOR DATE |RE DATE R
E
6 IN. YACKLE T. REMICK v
\ N
Bechte) Standard Computer Program LOCADDSE, HE319 version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev Ho. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. Tha-fhd.t} Sheet Ho. 30

Subject FHA in FHB, CRIS at 3 min (fha-fhb.to)

*awtpacults for Activity Computation at the end of 2.000 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A206/7 Cont Roon
1--129 3.344E-09 3,875E-08 4.923E-13
1--130 7.801£-07 9.039€.06 1.148E-10
1--131 3.519E-02 4.541E-01 5.769E-05
1--132 1.314€-11 1.522E-10 1,934E-15
1--133 8.5802-03 9.942E.02 1.263E-05
1--135 4,097£-05 4.747E-04 6.030E-09
XR-83H 4.057€-13 6.666€-22 2.192E-12
XR~-85 1,822E-01 2.994E-10 9.846€-01
KR-85M 1.408£-05 2.314E-14 7.608¢-05
KR--87 8.063E-18 1.325E-26 4.357E-17
KR--88 6.102E-08 1,003E-16 3.297E-07
XE13IH 4,484E-02 7,517E-11 2.422E-01 ,
XE13M 1.422€-01 2,464E-10 7.950E-01
XE-133 6.542E+00 1,081€-08 3.534€+01
XE1354 1.076E-0S 2.41BE-11 1,775E-05
XE-135 7.452E-02 1.262€-1D 4.026E-D]
RB--~88 7.684€-08 1.419E.08 5.450E-08
€S-135 4.550E-12 7.609E-12 8.713E-13
Tota) 7.039E400 5.560£-0) 3.777E40)
Bechtel Standard Computer Program LOCADOSE, NE31D Version 3.0
{¢) 1989 SCE AlX Verston. 2 Feb 1995 Calc Mo. K4072-001 Rev Ho. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS URITS 2,3 Job Ho. fha-fhb.tf Sheet No. 3t

Subject FHA in FH3, CRIS at 3 min (fha-fhd.to)

xxsasx sRRT

3ass

wweapesults for Activity Computation at the end of 2.000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR R20€/7  Total

1--129 2.193E-07 C©.000E+00 2.193E-07
1--130 5.344£-05 C.000E400 5.344E-05
1--131 2.577E+00 0.000E400 2.577E400
I--132 1.093E-09 0.0DCE+00 1.093E-09
I-~133 5.774€-01 0.0C0E4190 5.774E-01
1--135 2.915E-03 0.000E400 2,915E-03
XR-83H 3.581E-11 0.000E400 3,581E-11
XR--85 1.185€+01 0.000E+00 1.195E+01
XR-B5M 1.042£-03 0,000E400 1.042E-03
KR--87 8.124E-16 0,0005400 B.124E-16
KR--88 4.837€-06 0.000E+00 4.837E-06
XE13IM 2.946E+00 0.000E+00 2.9465+00
XE133M 9.750E400 0,000E+00 9.750E+00
XE-133 4.308E402 0.000E+00 4.308E+02
XELISH 2,301E-03 0,000E+00 2.301E-03 e
Xe-135 5.185£400 0,000E+00 5,1B5€+400
R8+-88 5.036£-06 0.000E+00 §,036E-06
£3-135 1.798E-10 0.000E+Q0 1.798E~10
Total 4,638E+402 0.000E+00 4.638£402

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIN. GONNO, PAGE ___OF _

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN GONVERSION:
CCN NO. GON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_137_of 261
REV] ORIGINATOR DATE IRE DATE I REV] ORIGINATOR | DATE IRE DATE R
E
6 |N. YACKLE T. REMICK v
4
Bechte) Standard Computer Program LOCADOSE, NE31Q Version 3.0
{c) 1989 SCE AlX Version. 2 Feb 1995 Calc No. N4072-001 Rev Ho. §
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS URITS 2,3 Job Ho. fha-fhb.ti Sheet Ko, 38

Subject FHA in FHB, CRIS st 3 min (fha-fhb.to)

LT ED FEEY LT Ty

sehapesults for Activity Computation at the end of 4.000 haurs

Distribution of Instantaneous Activity In CURIES
FHB AIR A206/7 Cont Room

1--12¢ 7.497E-13 3.876E-08 1.103E-16

1--130 1.563£-10 8.083E-06 2,301E-14

I--13t 8,722E-06 4.510€-01 1.284E-09

1--132 1.606E-15 £.302€-11 2.363E-19

1--133 1.800E-06 9.306E-02 2.649E-10

[.-135 7.446£-09 3,850£-04 1.096E-12

KR-83M 4,264E-17 7.005£.26 1.4)17E-13

KR=-85 4.085€-05 6.713E~14 1.3585.01

KR-85M 2.317E-09 3.806E-18 7.701E-06

KR--87 6.076€-22 9,983£-31 2,020E-18

KR--88 8.425€-12 1.384€-20 2.601£-08

XE3IN 1.000E-05 ).504E-12 3.325E-02

XEI33H 3.213E-05 4.467E-12 1,068E-01

YE-133. 1.452E-03 6.405E-11 4.823E400

YE135M 8.192E-09 2.039¢-11 1.238E-08

YE-135 1.435€-05 3.210E-12 4.768E-02

rB--88 6.409€-11 1,384E-10 7.75%E-09

£5-135 4,13€E-15 7.625E-22 1.597E-12

Total 1.560€-03,5.445E-01 5,146E400

8echtel Standard Computer Progran LOCADOSE, NE319 Version 3.0
(¢} 1989 SCE AlX Versfon. 2 Feb 1995 Calc No. N4072-001 Rev Ho. S
Originator MARK DRUCKER Date 23 Mar 1999

Project SONGS UHITS 2,3 Job Ko, fha~fhb.ti Sheet Ho, 35

Subject FHA Sn FHB, CRIS at 3 min (fha-fhb.to)

SHxSxaMI=TL

w+vtiesylts for Activity Computatfon at the end of 5.000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7 Total
1--129 3.333£-09 0.000£400 3.333E-09
1--130 7.672€-07 0,000£400 7.672E-07
I~-131 3.902E-02 0.000E+00 3.902E-02
1-.-132 1,221E-11 0,000E400 1.221E~11
1--133 8.483€-03 0.000£+00 8.483E-03
1--135 3.984E-05 0.000E+00 3.984E-05
KR-831 3.709E-13 0.000£400 3,709E-13
KR--85 1.816E-01 0.000E+00 1.816E-Q1
KR-B5M 1.354E-05 D.000E+D0 1.338E-05
KR-~87 7.114E-18 0.000E+00 7.134E-18
KR--83 5.750£-08 0.000E+00 5.750E-08
XE1IIM 4,4668-02 0.CO0E+00 8.466E4D2
XE1IM 1.462E-01 0.000E+00 1.462€-01
Xe-133 6.511E400 €, 000E400 6.S11E+00
XE135M 8.955E~06 0.000E+0D €,955E-06
XE-135 7.294E-02 0.000E+00 7.294E-02
RB--88 6.972E-08 0.000£+400 6.972E-08
£3-135 4.997E-12 0,D00E+0D 4,997E-12
Total 7.003E400 0,000E+00 7.004E+00

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET PRELIM. GON N, PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Shest_138 of 261
REV] ORIGINATOR DATE IRE DATE  [REV] ORIGINATOR DATE IRE__ DATE A
— E
6 IN. YACKLE T. REMICK | v
X3
Bechtel Standard Computer Progrim LOCADOSE, HE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. H4072-001 Rev No. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS WNITS 2,3 Job: Ho. fha-fthb.ti Sheet Mo, 38

Subject FHA in FIB, CRIS at 3 min (fha-fhb.to)

SEsXIIIITIITTITIANSANESSGIS ELET L

»w*tResults for Activity Computation at the end of €.000 hours

Distribution of Instantanecus Activity §n CURIES
FHB AIR A206/7 Cont Room

1--129 1.680E-16 3.B76E-08 2.473E-20

1--130 3.132E-14 7,226E-06 4.610E~18

1--131 1.941£-09 3,478E-01 2.857E~13

1--132 1.962€-19 4,526€-11 2.888E-23

1--133 3.775€-10 8.709E-02 5.557E-14

12135 1.353€-12 3.122E-08 1,992E-16

KR-83M 8.48)E-21 7.871E-30 9.352E-15

KR--85 8.156E-09 1.608E-17 1.870E-02

XR-BSM 3.811E-13 6.262E-22 7.783E-D7

KR--87 4,579E-26 7.0058-35 9,352E-20

KR--88 1.163E-15 1.921E-24 2.376E-09

XE131M 2.2326-09 1.477E-12 4.556E-03

XE1330M 7.016E-09 4.131E-12 1.432E-02

XE-133 3.2228-07 5.720€-11 6.570€-01

XE135M4 1.496E-12 1.654E-11 B.489E-12

XE-135 2.764£-09 2.584E-12 5.639E-03

RB--88 8.960E-15 1.290E-12 6.581E-10

£s-135 1.527€-18 7.625E-12 1.888E-14

Total 3.456€-07 5.352E-01 7.003E-01

Bechtel Standard Computer Program LOCADOSE, HE319 Versior. 3.0
(c) 1989 SCE AlX Yersion. 2 Feb 1995 Calec No, N107Z-001 Rev No, 5
Originator MARK DRUCKER Date 23 Har 1999

Profect SONGS UNITS 2,3 Job No. fha-thb.ti Sheet No. 39

Subject FHA in FHB, CRIS at 3 win (fha-fhb.to)

w+erResults for Activity Computation at the end of 6.000 hours

Activity Released from Each Node fn CURIES
Since Last Printout )

FHB AIR A206/7  Yotal

1.-129 7.471E-13 0.000E+00 7.471E-13
1--130 1.537E-10 0.000E+00 1.537E-10
1--131 8.685E-06 0.000£+00 8,685E-06
1--132 1.492€-15 0.000E+00 1,492E-15
1--133 1.780£-06 0.000E+00 1.780E-06
1--135 7.240E-09 0.000E+Q0 7.240£-09
KR-83H 3.898E-17 0.0008+00 3.898E-17
KR--85 4.071E-05 0.000E+00 4,071E-05
KR-85H '2.227€-09 0.000£-00 2.227E-09
KR-B? 5.361€-22 0.000E+00 5.361E-22
KR--88 7.939E-12 0.C00E+00 7,939E-12
XE131M 9.963E-06 0.000E+00 9.963E-06
XE1334 3.192£-05 0.000E+00 3.192E-05
XE-133 1.435£-03 0.000E+00 1.445E-03
XE1ISH 5.437€-09 0.C00E+00 5.437E-09
XE-135 1,405E-05 0.000E+00 1.405E-05
RB--88 4.383E-11 D.QUOE+00 4.388E-11
£5-135 4,210E-15 0.000E+00 4.210E-15
Total 1.552€-03 0.000E+00 1.552E-03

N-4072-001



E&TS DEPARTMENT

ICCN NO./
CALCULAT'ON SH EET PRELIM. CCN NO. PAGE ___OF ____
Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NQ. CON --
Subject_Fuef Handling Accident inside Fuel Handling Building - CR & Offsite Doses Sheet 139 of 261
REV] ORIGINATOR DATE IRE DATE REV § ORIGINATOR DATE IRE DATE R
E
6 N. YACKLE T. REMICK v
4
Bechte) Standard Computer Programn 1OCADOSE, ME319 Version 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev No. 5§
Driginator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.ti Sheet Ko, 42

Subject FHA in FHB, CRIS at 3 min (fha-fhb.to)

TErrezascssssyse axunm:

*errpacults for Activity Computation at the end of 8.000 hours

Distribution of Instantaneous Activity in CURIES

FiiB AIR A206/7 Cont Room
1--129 3.767E-20 3,876£-08 5.7605+-28
1--130 6.277E-18 6.26DE-06 9,239£-22
1-.131 4.320E-13 4,446E-01 7,5926-17
1..132 2.398E-23 2,468E-11 3,529E-27
1-.133 7.9198-14 8.150E-02 1.166€-17
1--135 2.460E-16 2,532E-04 3,621E£-20
KR-83H1 4.709£.25 3.357€-32 5.909€-16
KR--85 2.052€-12 1.463E-19 2,575E-03
KR-35M 6.269E-17 1.030E-25 7.866E-08
KR--87 3.451E-30 0.000E+00 4.330E-21
KR~=83 1.606E-19 2,639E-28 2.015E-10
XE131M 4.979E-13 1.466E-12 6.243E-D4
XE13M 1.532E-12 }.866€-12 1.921£-03
XE-133 7.149E-11 5.400E-11 8.951£-02
XE1J54 2,719E-16 1.341E-11 5.774E-15
XE-135 §.322E-13 2,095E-12 6.668E-04
RB--88 1.237€-18 1.201E-14 5,582E-11
€s-135 4.578£-22 7.625E-12 2,233E-15
Tota) 7.661E~11 5.263E-01 9.530E-02
Bechtel Standard Computer Progran LOCADOSE, NE319 Version 3.0
(¢) 1989 SCE AlX Yersfon, 2 Feb 1995 Cale Ho. K4072-001 Rev Ho. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UHITS 2,3 Job flo. fha-fhb.ti Sheet Ko, 43

Subject FHA §n FH8, CRIS at 3 min (fha-fhb.to)

vesepesulis for Activity Computation at the end of B.000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total

1--129 1.675€-16 0.000E+00 1.675E-16
1.-130 3.081€-14 0.000E+00 3.081E-18
1--131 1,933E-09 0.000E+00 1.933E-09
I--132 1.824E-15 0.Q00E+00 1.824E-19
1--133 3.733E-10 0.000E400 3.733E-10
1--135 1.316E-12 0.000£+00 1,316€-12
KR-834 4.,097E-21 0.000E+00 4.097¢-21
KR--85 9.125E-09 0.000E+00 9.125E-02
KR-BSH - 3,663E-13 0,000E+400 3.863E-13
KR~-87 0.000E+00 0.000E+400 0.000E400
KR-~88 1,096E-15 0.000E+400 1.096E-15
XELIM 2.2236-09 0.000E+400 2.223£-09
XE1334 6.970E-09 0.000E+00 6.970E~09
XE-133 3.206€-07 0,000E+00 3.2065-07
XEI35M 9.923€-13 0.000£+00 9.923E-13
XE-135 2.705€-09 0.000£+00 2.705£-09
RB--88 6.129E-15 0.000E+00 6.129E-15
€s-135 1.539£-18 0.DO0E+00 1.539E-18
Total 3.430E-07 0.000E+00 3,440E-07

N-4072-001




E&TS DEPARTMENT

. IGCN NO./

CALCULATION SHEET PRELIM. CCN NO. PAGE __ OF _

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 140 _of 261
REV] ORIGINATOR DATE IRE DATE _[|[REV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK :
4

i A

LOCADOSE, NE319 Version 3.0

Sechtel Standard Computer Program
Calc Ro. N4072-001 Rev Ho. 5

{c) 1989 SCE AIX Yersion. 2 Feb 1995
Originater MARK DRUCKER Date 23 Mar 1999

Project SONGS UNITS 2,3 Job No. fha-fhb.ti Sheet No. 46
Subject FHA in FRB, CRIS at 3 min (fha-fhb.to)
se*eResults for Activity Computation at the end of 10.00 hours

Distridbution of Instantaneous Activity in CLRIES

FHB AIR A206/7 Cont Roon
1.-129 8.443E-24 3.876£-08 2.455E-24
I--130 1.258€-21 5.774E-05 1.997E-25
1--131 9,614E-17 4.414E-01 3.078E-18
1.-132 2.930E-27 1.345€-11 9.382E-29
1--133 1.661€417 7.627€~02 5.319E-19
1--135 4.471€-20 2.053E-04 7.100E-24
KR-83M 4.949£.29 0.000E400 1.026£-16
KR--85 4,600E-16 7.559E-25 9.533E-04
KR-85H 1.031E-20 1.695€.29 2.137E-08
XR--B7 0.000E+00 0.000E400 5.389E-22
XR--88 2,217E-23 3.643E-32 4.595E-11
XE131H 1.111E-16 1.456E-12 2.300E-04
YEI3M 3.J45E-16 3.618E-12 5.928E-04
XE-133 1.586E-14 5.054E-11 3.279E~D2
XE135M 4.942£-20 1.087E-11 1.053E-~17
X€-135 1.025€-16 1.699E-12 2.120E-04
RB--88 1.708E-22 1.117£-16 1.675E~11
€S-135 1.249€.25 7.625E«12 1,073E~15
Total 1.698E-14 5.179E-01 3.483E-02

LOCADOSE, HE319 Version 3.0
Calc No. N4072-001 Rev No. 5

Bechtel Standard Computer Progran
{c) 1989 SCE AIX Version, 2 Feb 1995
Originator MARK DRUCKER Oate 23 Mar 1999

Project SONGS UNITS 2,3 Job Ho. fha-fhb.ti Sheet No. 47
Subject FHA in FiiB, CR1S at 3 min (fha-fhb.to)
s+oepesults for Activity Compuzation at the end of 10.00 hours

Activity R2leased from Each Hode in CURIES
Since last Printout

FHE AIR A205/7  Total
1--129 3.754€-20 0.0DDE+00 3.754E-20
1--130 6.173E-18 0.000£+00 6.173E-18
1--131 4.301€-13 0.000£+00 4.301E-13
I--132 2,205£-23 0.000€+00 2,205E-23
1--133 7.831E~14 0.000E+00 7.831E-14
I--135 2,392£-16 0.000E+00 2,392E-16
KR-834 4.262E-25 0.000E+00 4,262E-25
KR--85 2.045E-12 0.000E+00 2,04S€E-12
KR-85M 6.026€~17 0.000E+CO 6.026£-17
KR~-87 0.000E+00 0,000E+00 0,0D00E+00
KR--88 1.513£-19 0.000£+00 1.513E-19
XELIIM 8.959E-13 0.000£400 4.959E-13
XEIIIN 1.522E-12 0.000E400 1,522E.12
XE-133 7.115€-11 0,000£400 7.115€-11
XE135H 1,804E-16 0.D00E+0D 1.803E-16
XE-135 5.210£-13 0.000E+00 5.210E-13
RB--88 8.463€-19 0.000E+400 8,463E-19
C5-135 4.596E-22 0.000E400 4,596E-22
Total 7.625E-18 0.000€400 7.625E-11

N-4072-001



E&TS DEPARTMENT

ICCN NO./
CALC U LATIO N SH E ET PRELIM. CCN NO. PAGE __ OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fus! Handling Accident Inside Fuel Handling Building - CR & Otisite Doses Sheet_141 of 261
REV] ORIGINATOR DATE IRE DATE | REV] ORIGINATOR } DATE {RE DATE R
E
6 IN. YACKLE T. REMICK v
§ §
Bechtel Standard Computer Program LOCADOSE, HE31S Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc Ho. H4072.001 Rev No. 5
Originator HARK DRUCKER Date 23 Har 1939
Project SONGS UNITS 2,3 Jab No, fha-~fhb.t§ Sheet Ho., 50

Subject FHA fn FHB, CRIS at 3 min (fha-fhd.to)

awagaTI=IST = trzzesaaaseen L]

«+wtResults for Activity Conputation at the end of 24.00 hours

Distribution of Instantaneous Activity in CURIES
FHB AIR A206/7 Cont Room

1--129 0.000£400 3.876E-08 2.4545-24

1--130 0.000£400 2.635E-06 0.000E+00

1--131 0.000£400 4.197£-01 2.913E-18

1--132 0.000£+400 1.926E-13 1.337E-30

1--133 0.000£400 4.795E-02 3.327€-19

1.-135 0.000E+00 4.731€-05 0.000£+00

¥R-83M4 0.CO0E+0D 0.000E+00 4,874E-22

KR-+85 5.003E-34 0.000E+00 9,094£-07

KR-85M 0.000£+00 0.000£+00 2.338E-12

KR--87 0,000E+00 0.000£+00 2.495€-28

KR~-~88 ©.000E+00 0.000£+00 1.474E-15

XE13M 2.}46E-35 1.385€-12 2.120E-0D?

XE1334 1.593E-38 2,281€-12 5.495E-07

X£-133 2.501€-33 3.186E-11 2.901E-05

XE1354 0.000E+00 2.528E-12 9.,489E-3]

XE-135 1.217E-35 3.950E-13 6.966E-08

RB-~-88 0.000E+00 6.753E-31 5.761E-16

(s-135 0.000E+00 7.625E-12 3.714E-19

Total 3.195€-33 4.677E-01 3,075E-05

Bechtel Standard Computer Progran LOCADOSE, NE319 Version 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. HA072-001 Rev Ha. 5
Originator MARK DRUCKER Date 23 Mar 1999

Project SONGS UMITS 2,3 Job No. fha-fhb.ti Shest Mo, 51
Subject FHA in FHB, CRIS at 3 min {fha-fhb.to)
ES2ITTISTATS=INSIITSIN

#+atfesults for Activity Computation at the end of 24.00 hours

Activity Released from Each Node in CURIES
Since Last Printout

FH8 AIR A206/7 Total

1--12% 8.353E-24 0.000E+00 8.353£-24
1--130 1.237¢-21 0.000E+00 1.237€-21
1.-131 9.575€-17 0.0C0E+00 9.575E-17
1.-132 0.000E+00 0.0DOE400 0.000E+00
1.-133 1.643E-17 0.000E+00 1.643E-17
1135 4.348E-20 G.000E+00 §.348E-20
KR-831 0.000E+00 0.000E+00 0.000E+00
KR-~85 4.586E-16 0.000E+00 &,586E-16
KR-85M 9.914€-21 0.0005400 9.914E-21
XR--87 0.000E400 0,000E+00 0.000E+G0
XR--88 2.078E-23 0.000E+00 2.076E-23
AE13IM 1,106E-16 0.000E+0D 1.106E-16
XEI33M 3.324E-16 0.000E400 3.324€-16
XE-133 1.579E-14 0.000E+00 1.579€-14
XE13SM 3.279E-20 0.000E+00 3.279E-20
XE-135 1,003€-16 0.000E+00 1.003E-16
RB--88 1.169€-22 (.000E+00 1.169E-22
€5-135- . 0.000E+00 0.000E+00 0.000E+00
Total 1,691€-14 0,000E+00 1.691E-18

N-4072-001




E&TS DEPARTMENT

. ICCNNO./
CALCULATION SHEET PRELIM, CON NO. PAGE__OF __
Project or DCP/IFCN/ECP Calc. No._N-4072-001 GCON CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_142 of 261
REVE ORIGINATOR DATE |RE DATE REV ] ORIGINATOR DATE IRE DATE R
E
6 N. YACKLE T. REMICK v
' |54
Bechtel Standard Computer Program LOCADOSE, NEJ19 Version 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. H4072-001 Rey No. 5
originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2.3 Job No. fha-fhb.ti Sheet Ho. 54
Subject FHA in FHB, CRIS at 3 min {fha-fhb.to)

wexapesults for Activity Conputation at the end of 96,00 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A206/7 Cont Roow
1--129 0.000E+00 3.876E-08 1.212E-27
3--130 0.000E+00 4.656E-08 0.0DDE+0C
1.-131 0,000E+00 3.241E-01 0.00DE+0C
1.-132 0.000E+00 6.321E-23 0.000E+0C
1--133 4.920€-35 4.404£-03 0.000E+00
1.-135 0.000€+00 2.494£-08 8.653E-26
KR-83M 0.000E+00 0.000E+00 D.000E400
KR--85 0.000E+00 ©0.000E400 2.659€-22
KR-85M 0.000E+00 0.000E+00 0.000E+00
KR--87 0.000E+00 0.000E400 0.000E+00
KR--88 0.000E+00 0.000£+00 0.000E+00
XE13IY 0.000E+00 1.073E-12 5.198E-23
XE133M 0.000£+00 2.156E-13 6.220£-23
XE-133 0.000E+00 3.012E-12 5.749E-21
XE135M 0.000E+00 1.463E-15 1.319E-26
XE-135 0.000E400 2.2B5E-16 9.914E-26
£8--88 0.000€+00 0.000E+00 0.000E+00
€S-135 0.000£+00 7.625E-12 0.0OOE+00
Total 4.920£-35 1.285E-01 6.129€-21
Bechtel Standard Computer Program LOCADOSE, NEII9 Version 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev Ho. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. tha-fhb.t§ . Sheet No. 55

Subject FHA in FHB, CRIS &t 3 nin (fha-fhd.to)

*#+*4Results for Activity Compu<ation at the end of 96.00 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A205/7  Total
[--129 0.000E+00 0.000E+00 O.000E+00
[--130 0.000E+00 D.000E+00 0.000E+00
[--131 0.0C0E+00 0.000E+Q0 O.00DE+00
1--132 0.00CE+D0 0.000E+00 0,000E+00
i--133 0.000E+00 0.000E+00 0.000E+00
1--135 0.000£400 0.Q00E+Q0 0.000E+00
XR-83M 0.000E+00 0.000E+O0 0.00OE+00
XR--85 0.000E+00 0.000E+00 0.000E+00
KR-85M4 0.000E+00 0.000E+00 0.000E+00
KR--87 0.000E+00 0.000E+00 0.000E+00
Kr--88 0.0D00E+00 0.000E+00 O.000E+00
XEL31M 0.000€+00 0.000E+00 0.000€+00
XE1334 0.000£+00 0.0COE+0D Q.0C0E+00
XE-133 0.000E+00 0.DO0E+0D 0,000E+00
XE135H 0.000E+00 0.0C0E+00 0.000E+0D
XE-135 0.000E+00 0.000E+00 0,000E+0D
RB--88 0.000E+00 0.000E+00 0.0C0E+0D
Cs-135 0.000E+00 0.000E+00 0.000E+0D
Total 0.000E+00 0.000E+00 0.000E+0D

N-4072-001



E&TS DEPARTMENT

, ICCN NO/
CALCULATION SHEET PRELIM. CCN NO., PAGE __OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 143 of 261
REV] ORIGINATOR DATE IRE DATE _{REV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK :
i
Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Cale No, H4072-00) Rey Ho, 5
Originator MARK DRUCKER Date 23 Mar 1939
Project SONGS UKITS 2,3 Job No. fha-fhb.tf Sheet Ho. 58

Subject FHA tn FHB, CRIS at 3 min [fha-fhb.to)

=rraymsas aa

*vx*Resylts for Activity Computation at the end of 720.0 hours

pistribution of Instantaneous Activity in CURIES
FHE AIR A206/7 Cont Room

1--129 0,000E400 3.876€£-08 1.320£-29

1.-130 0,000E+00 3.006E-23 0,000E+00

1--131 0.000E400 3.437E-02 0,000E+400

1.-132 0.000E+00 0.000E+00 0,CQ0E+00

1--133 0.000E+00 4.546E-12 0.000E+00

1--135 €.0002+00 ©.000E400 0.0D0E+00

¥R-8IM 0.000£+00 0.000£400 0.DODE+DD

KR--85 0.000E+00 0.C00E+00 0.000£+00

KR-B5N 0.000E+00 0.000E400 0.000E+00

KR--87 0.000E+00 0.000£+400 O,000E+D0

KR--~88 0.000E+C0 0.C00E+00 0.000E+00

XE13IM 0.0DDE+00 1,213E-13 0.000£400

XE133M 0.000£400 4.143€-22 0.000E400

XE-133 0.000E+00 5.787E-21 0.000E+00

XE2ISH 0.000E+00 0.Q00E+00 O.C0TE+Q0

XE-135 ©.000E+00 0,000E+00 0,000E+00

RB--88 0.000E+D0 0.000E+00 0,000£+00

€S-135 0.000E400 7.625E-12 0,000E+00

Tota) D.DOOE4DD 3.447E-02 1.320E-29

Bechte) Standard Computer Program LOCADOSE, RE319 Version 3.0 .
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. R8072-001 Rev Ha. 5§
Originator MARK DRUCKER Date 23 Mar 1999 .

Project SONGS UNITS 2,3 Job No. fha-fhb.tf Sheet No, 59

SubJect FHA in FHB, CRIS at 3 min (fha-fhb,to)

Nsaus T3S TIR N EEE YIS YN NSNS NS e BTSSR 32

weseRosylts for Activity Computation at the end of 720.0 hours

Activity Released from Cach Node In CURIES
Since Last Printout

FHB AR R205/7  Total

1-.-129 0.000E+00 0.000£400 G.000E+00
1.-130 0.000E+00 0.000E400 0.000E+00
1.-131 0.000E+00 0.000E+00 0.000E+00
1--132 0.000£400 0.000E+00 0.000E+00
1--133 0.0DDDE+00 0,DOOE+00 0.000E400
[--135 0.000£+00 0.0008+400 0.000E+00
KR-B3M 0,000E+00 ©,0008400 0.000E+00
KR~-85 0.000E+00 0.000£400 6.000+00
KR-854 0.000£+00 0.000E+00 0.000E+00
KR--87 0.000E+00 0.000E+00 0.000E+00
KR--88 0.000E+00 0.000E+00 O,000E+00
XEL3 M 0.000E+00 0.000E+00 0.000E+00
XE13M 0.0002+00 0,000€+00 0,000E+00
XE-133 0.000E+00 0,000£400 0.0002+00
XE135H 0.000E+00 0.000€400 0.000E+400
XE-135 0.,00DE+00 0,000E+00 0.C0QE+00
RB-~88 0,000£+00 0.000E400 0.000E+00
Cs-135 0.000E+00 0,000€+00 0.000E+00
Total 0.000E+00 0.000£+00 0.000E+00

N-4072-001



Project or DCP/FCN/ECP

E&TS DEPARTMENT
CALCULATION SHEET

ICCN NOJ/

PRELIM. CCN NO. PAGE___OF __

Calc: No. N-4072-001

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN --

Sheet_144 of 261

REV

ORIGINATOR DATE

IRE

DATE REV

ORIGINATOR

DATE

|RE DATE

6

N. YACKLE

T. REMICK

924 LOCADOSE Dose Calculation Input File - 10 c¢fm case (fha-fhb.di)

FHA in FHB, CRIS at 3 min (fha-fhb.do)

MARK DRUCKER
SONGS UNITS 2,3
fha-fhb.di
N4072-001 5
S
DORDRRDOFDRO
2 5 4 3 1 0
REM REM/HR
2.7200£-04  0.0000E+00
3.4700E-04  0.0000E+00
7.72006-06 7.7200E-06
3.47008-04 3.4700E-04
2.00008400 B8.0000E+00
2.00005+00 8.0000E+00
1.0000E+00 1.0000E+00
1.0000E+00  1.0000F+00
3.4700€-04
1.0000E+00  1.0000E+00
3.4700€-04
1.0000£+00 0.6000E400
3.4700E~04
2.4000E+01 9.6000E+01
7.20006+02 .
1.0000€400  1.0DDOE+00

0

0.0000E+00 0.0000E+00

0.0000E+00
-4.7400E-06
1.7500E-04
2.4000E+01
2.4000€E+01
1.0000E+0D
1.0000E+00
0.1000E+00
7.2000E+02

1.000DE+00

0.0000E+00
3.6700E-06
2.3200E-04
9,6000E+01
7.2000E+02

0.0000£+00
2.6700£-06

7.2000E+02

N-4072-001



E&TS DEPARTMENT

CALCU LAT' O N SH EET :’C:Ehi.lr:ﬁoéCN NO. PAGE___OF ___

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 145 _of 261
REVE ORIGINATOR DATE IRE DATE __fREV] ORIGINATOR | DATE IRE DATE R
6 |N. YacKLE T. REMICK :
4
9.2.5  LOCADOSE Dose Calculation Qutput File Excerpts - 10 cfm case (fha-fhib.do) |
NOTE: The following are relevant excerpts from the LOCADOSE Code dose calculation output file.
Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
(c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev No. 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.di Sheet No. 2

Subject FHA in FHB, CRIS at 3 min {fha-fhb.do)

= eszs=I=x sasznx ScussasssseEssEASRSRITTSTSR Eerssssw=ascx

RE319 Dose Input Summary

File LOCATRAN generated on 23 Mar 1999 at 10:16:47 is used by this run

The following options and calculations are performed:
Ooserates within regions will be calculated
Doserates offsite will be calculated
Doses within regions will be calculated
0ffsite Doses will be calculated
Control Room doses will be calculated

This run evaluates 30 isotopes using 4 regions and 14 time-steps
Offsite doses for 2 dose points will be calculated

NE313 FHA.LIB was used to generate the isotope data for this run

Isotopes Considered in this Run

1--129 §--129 1-~129 }--130 I1--130 1--130 1--131 I--131
1--131 1--132 1--132 I--132 1--133 1--133 I--133 1--135
[--135 1--135 KR-83H KR--85 KR-85M KR--87 KR--88 XEI3IM
XE133M XE-133 XE135M XE-135 RB--88 (S-135

N-4072-001



E&TS DEPARTMENT

. ICCN NO/
CALCULATION SHEET PRELIM. CON NO. PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. GCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet_146 of 261
REV] ORIGINATOR DATE IRE DATE REV | ORIGINATOR DATE IRE DATE R
6 N. YACKLE T. REMICK v
4.“.
Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
{c) 1989 SCE AIX Version., 2 Feb 1995 Calc No. t4072-001 Rev Ho, 5
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.di Sheet No. 8

Subject FHA in FHB, CRIS at 3 min (fha-fhb.do)

RO RENMseENHOI IR TARIISSSoNNGNSEGARASSE ===2 ®mac=33

NE319 Dose Rate Within Regions Summary
Dose rates in REM/IIR for region 4 Cont Room

Time Thyroid Lung Bone Beta Skin
(hr)

0.000+00 0.000£+00  0.000£+00  0.000E+00  0.0GOE+00
2.780E-03  3.1956400 6.377€-02 9.770E-03  1.769E-02
5.000E-02 5.0482+01  1.008E+C0  1.544E-01 2.795E-01
1.000E-01 2.653:+01  5.435E-01 B.114£-02 4,316E-01
2.000E-01  7.9543+00 1.871E-01 2.432e-02 6.288E-01
5.000€-01 6.7603-01! 5.001E-02 2.067E-03  7.558£-01
1.000E+00 7.109:-02 2.790E-02 2.172E-04 5.451E-01
2.000E+00 1.0582-03  1.016E-02  3.229E-06 2.0B1E-01
4.000E+00 2.350:-07 1.378E-03 7.161E~10 2.820£-02
6.0005400  5.221E-11  1.872£-04  2.042E-13  3.819E-03
8.000€+00 1.654:-14 2,544E-D5 5.429E-15 5.175E-04
1.000£+0F  1.887£-15 9.299E-06 2.591E-15 1.887E-04
2.400E+01 5.255E-16 8.156E-09 2.472E-18 1.641E-07
9.600E+0]1  1.636E-24 1.675£-24 5.288E-27  3.324E-23
7.200E402 1.2926-26 1.967£-28 5.411E-30  2.333E-33

Hhole Body

0.000E+00
8.902E-04
1.406E-02
2.106E-02
3.030E-02
3.628E-02
2,615E-02
9.974€-03
1.389E-03
1.824€-04
2.468£-05
8.987E-06
7.751E-09
1.507E-24
1.106€-33

N-4072-001



E&TS DEPARTMENT

ICCN NO./
CALCULATION SHEET PRELIM. CON NO. PAGE __OF _
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO.CCN --
Subject_Fuel Handling Accident inside Fuel Handling Building - CR & Offsite Doses Sheet_147 _of 261
REV] ORIGINATOR DATE IRE DATE REV ORIGINATOR DATE IRE DATE R’
E
6 IN. YACKLE , T. REMICK v
Bechtel Standard Computer Program LOCADOSE, NE3{9 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N3072-001 Rev Ho. 5
Originator MARX DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job No. fha-fhb.di Sheet Ho. 13
Subject FHA in FHB, CRIS at 3 min (fha-fhb.do)
SHAPRID S SIITTURORSYISREERINTICISSSSUSRIS =
KE319 Doses Within Regions Summary
Doses in REM for region 4 Cont Room
Time Interval {hr) Thyroid Lung Bone Beta Skin  Whole Body
From to
0.00D0E+00-2,78C0E-03  4,8528-03  B.BB7E-05  1.362E-05 2.465£-05 1.241E-06
2.7800£-03-5.0000£-02  1.317E+00 2.629E-02 4.028e-03  7.293£-03 3.669E-04
5,0000£-02~ .1000 1.858E400 3.747E-02 5.684€-03 1.795E-02 8.858E-04
1000 - .2000 1.626£+00 3.2676-02  4.666£-03  5.404£-02 2.615£-03
.2000 - 5000 7.7136-01  2.583E-02 2.358E-03 2.1926-01 1.053€-02
5000 - 1,000 1.282€-01  1.8585-02 3.919E-04  3.3056-01 1.5B6£-02
1.000 - 2.000 1,663€-02 1.7515-02 5.081€-05  3.532E-01  1.694£-02
2.000 - 4,000 2.515£-04 &,790E-03  7.673e-07 1,801t-D1 8.627E-03
4.000 - §.000 5.585£-08  1,193£-03 1.703E~10  2.439E-02 1.166E-03
6.000 - 8.000 1.2426-11  1.621E-04  6.158E-14  3.303E-03  1.577E-0M4
8.000 - 10.00 8.072e-15 3.208E-05 7.580£-15 6.518£-04 3.107E-05
10.00 - 24.00 9.472E-15 1.847€-05 3.728E-15 3.741E-08 1.779£-05
24,00 - 96.00 4.6086-17 9.740E-D9 8.717E-19  1.959£.07  9.242E-09
96.00 - 720.0 3.292€-24 1.348E-24 1.379E-27 2.651£-23 1.199E-24
Total 5.6228400 1.686E-01 1.719E-D2  1.191E+400 5.720E-02
Bechtel Standard Computer Program LOCADOSE, NE319 version 3.0
(¢} 1983 SCE AIX Yersion. 2 Feb 1995 Cale Ho, H4072-001 Rev Ho. §
Originator PARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Job Ho. fha-fhd.di Sheet No, 14

Subject FHA in FHB, CRIS 8t 3 min (fha-fhb.do)

HE319 Doses Within Regions Summary
Cunulative doses in REM for region 4 Cont Room

Tire Thyroid Lung Bone Beta Skin  ¥hole Body
(hr)

2.780E-03  4,452E-03 8.847E-05 1.362£-05 2.4658~05  1.241E-06
5.000E-02 1,3226+00 2.638E-02 4.0428-03 7.317€-03  3.682E-04
1.000E-01  3.1805+00 €.335£-02 9.726£-03 2.527£-02  1.254€-03
2,000E-01 4.706E+00 9.652E-02 1.439E-02 7.931E-02  3.869E-03
§.000E-01  5.477E+400 1.224E-01 1.675E-02 2.985E~01 1.440E-02
1.0006+00 5.605E+400 1.409e-01 1.714E-02 6.290E-01  3.02€E-02
2.000E+00  5.622E+00 1.584£-01 ).719E-02 9.821E-01  4.720E-02
4,0006+00  5.622E+00 1.6726-01  1.719E-02  1.)62E+00  5.582E-02
6.000E+00  5.6226400  1.684E-01 1.719£-02 1.187£400 5.69%9E-02
8.000E+0C  5.622£+400 1.686£-01 1.719E-02 1.190E+00 5.7156-02
1.000E+01 5.622E+00 1.686E-01 1.719E-02 1.191€+00 5.718E-02
2.400E4D1  5.622E400 1.686E-01 1.719E-02 1.191€400 5.720£-02
9.600E401  5.622E+00 }.685E-01 1.719E-02 1.191£+400 5.720€.02
7.200E402 5.622E400 ).686E-01 1.719E-02 1,181E400 5.720£-02

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, GON NO.

PAGE ___ OF ___
Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. GCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_148 of 261
REV] ORIGINATOR DATE IRE DATE [{REV] ORIGINATOR DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
1
Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0
{c) 1989 SCE AIX Version. 2 Feb 1995 Calc No. N4072-001 Rev No. §
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UKITS 2,3 Job tio. fha-fhb.di Sheet #a. 15
Subject FHA in FHB, CRIS at 3 min {fha-fhb.do)

HE319 Offsite Dose Rate Summary
Dose rates in REM/HR for distance 1

Tine Thyroid Lung Bone 8eta Skin  Whole Body
(hr}

0.000E#00  7.766E+0)  1.550E+00 2.375E-01 4.301E-01 3.7195-01
2.780E-03  7.676E401 1.5)2E400 2.348E-01 4.251E-01  3.676£-01
5.0005.02 6.293E+01  1.256E+00 1.925€-01 3.483£-01  3.013E-01
1.000£-00 5.083E+01 1.015E+00 1.555£-01 2.814E-01 2.433E-01
2,000E-01  3.338E401 6.663E-01 1.021E-01 1.846E-01  1.596E-01
5.000£-01 9.4506+00 1.886£-01 2.889E-02 5,2206-02  4.509E-02
1.000E+00  1,154E400 2.3026-02  3.524E-03  §.)56E-03  5.488£-03
2.000E400 1,719E-02 3.428E-D4  5.247E-05  9.428E-05  8.131E-05
4.000E400 0,000E4+00  0.000E400  0.000E400  0.000E+00  ©.000E400
6.000£400  0,000E+#00  0.00CE+0C  0.000£400  0.000E+CO  D.000E+00
8.000E+00  0.000£400 0.000E+00 0.000£400 0.000E+00  0.000E+00
1.000E+01  C.00DE+00  0.00DE+00  0.00OE+00  0.000E+0C  0.000E+00
2.800E+01  D.O00E+00  0.000E400  0.000E+00  0,000E+00  0.000E+00
9.600E+01  0.0D00E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+0Q
7.200£402  0.000E400  0.000E+0D0  0.000E+00  0.000E+0C  O.0DOE+00

Bechtel Standard Computer Program LOCADOSE, NE319 Version 3.0

{c) 1989 SCE ALX Yersion. 2 Feb 1995 Calc Ho, N4072-001 Rev Ro. §
Originator MARK DRUCKER Date 23 Mar 1999

Project SONGS UNITS 2,3 Job No. fha-fhb,.df Sheet No, 16

Subject FHA 1n FHB, CRIS at 3 rin {fha-fhb.do)

HE319 Offsite Dose Rate Summary
Dose rates §n REM/HR for distance 2

Time Thyrotd Lung Bone  Beta Skin - Whole Body
(hr)

0.000E+00  2.209E+00  4.400E-02  6.742E-03  1.221E-02  1.056E-0D2
2.780E-03  2.179E40C  4.349E-02 6.663€-03  1.206-02  1,043£-02
5.000E-02 1.786£+400 3.566E-02 5.463£-03 9.B899E~03  8.551£-03
1.000£-01  1.443E400 2.B80E-02 4.412E-03 7.986£-03 6.904E-03
2.000E-01  9.473E-01  1.891E-02 2.897€-03  5.241E-03  4.530E-03
5.000E-0) 2.682E-01 5.353£E-03 8.199£-04  1.481£-03  1,280£-03
1.000£+00  3.274€-02 6.533E-08 1.000E-04 1.604E-04  1,.558£-04
2.000E+00  4,870E-09  9.731E-06 1.48%E-06 2.676E-06 2.308E-06
4,000E400  1.084E-07  2.159E-09 3.301E-10 5.899E-10 5.075E-10
6.000E+00  2.407E-11  4.792E-13  7.31BE-14  1.300f-13 1.117E-13
8.000€+00  5.347-1%  1.064E-16 1.623t-17 2.868£-17 2.461E-17
1.000E+01  3.678E-15  7.311E-21  1.114€-21 3.889E-21  3.332E-21
2.400E401  0.000E+0C  ©.000E4DD  ©.000E+0D  0,000£40D0  D.QODE+0D
9,600E401  0.00DE+OC  0.000E+00  0.000E+00  0.000E+00  ©0.000E+00
7.200e402  0.000E+0C:  0.000E+00  0.000E+00  0.000E400  0.000E+00

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET = [mlWéwno PAGE.__OF _

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCNNO.GCN -- -
Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Sheet_149 of 261
REV] ORIGINATOR DATE IRE DATE REV R ORIGINATOR DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4
Bechte) Standard Computer Program LOCADOSE, NHE319 Version 3.0
{c) 1989 SCE AIX versfon. 2 Feb 1995 Calc Ho. §4072-00] Rev Ho. 5§
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UHITS 2,3 Job Ho. fha-fhd.df ~ Sheet No. 17

Subject FHA in FUB, CRIS at 3 min (fha-fhb.do)

NE319 Offsite Dose Summary
Doses in REM for distance 1

Time Interval (hr) Thyroid Luny Bone Beta Skin Whole 8ody
Fron to

0.000CE400-2.7800£-03  2.1468-01 4.285E-03 6.565E-04 1,189E-03  1.028€-03

2.7800£+03-5.00006-02  3.287E400  6.562E-02  },005E-02  1.820E-02  1.574£-02

5.0000g-02- .1000 2.8296400 5.647E.02 B8.651E-03 1.566£-02 1,354£.02
L1000 - L2000 4.249E400  B.283E-D2  1.269E-D2 . 2.206E-02  1.985£.02
L2000 - .5000 §.689E+00  1.135E-01 1.739E-02 3.145E-0Z 2.718E-02
.5000 - 1.000 1.972E+400 3.936E-02 6.028E-03 1.089E-02  9.402£.03
1.000 - 2.000 2.702E-01  5.3%0t-03  8.252E-04  }.487E-03  1.284£.03
2.000 ~ §.000 0.0D0E+00  0,000E+00  0.0C0E+00  0.000E+00  0.000£+00
4,000 ~ 6.000 0.000E+00 O0,000E+00  0.D00Z+00  O0.0D00E40D  0.00DE+0D
6.000 ~ 8.000 0.000€400 O0.000E+00  0.000E400 ©.000£400  0.000£+00
8.00D - 10,00 0.000£400  ©0.000E+0D  0,DODE400  0.000E400  0,000E+DO
10,00 - 23.00 0.000£+00  0.000£+00  0,000E+00  0.000E+00  0.0002+00
‘ 24.00 - 96.00 0.000E+00  0.DODE+00  0.000E+00  0.000E+00  0,C00E+00
| 96.00 - 720.0 0.000€+00 0.000E+00  ©,000E400 0.000E+00  0.000E+400
' Total 1.841€401  3.675E-01 S5.630E-02 1.018£-01  £.802£-02
i Bechtel Standard Computer Program LOCADOSE, WE3IS Version 3.0
: {c) 1989 SCE AIX Version. 2 Fedb 1995 Cale No. N4072-001 Rev Ko, &
i Originator MARK ORUCKER Date 23 Mar 1999
! Project SONES UNITS 2,3 Job Mo. fha-fhb.di Sheet No. 18

Subject FHR in FH3, CRIS at 2 min (fha-fhb.do)

RE319 Offsfte Cose Summary
Cunulative doses {n REM for distance 1

Time Thyroid Lung Bone Beta Skin Whole Body
(hr)

2.780£-03  2,146E-01 4.2B5E-03  6.565E-04 1.189E-03  1.028E-03
5.000E-02  3,502E+00 6.991E-02 1.071£-02 1,939E-02 1.677E-02 ~
1.,000E-01  6.331€+00 1.264E-01 1.936E-02 3,505E-02 3.031E-02
2.000£-01  1.04BE+D)  2.092£-0L  3.2056-02 5.801E-02  5.016E-02
£.000£-01 1.617€+01 3.22BE-01 4.944E-02 8.946E-02  7.734€-02
1.000£+40D0  1.814E+01  3.621E-D)1  5.547€-02 1.003E-D1  8.674£-02
2.000E400 1.841E+0F 3.675€-01 5.630£-02 1.018E-01  8.802£-02
4.000E400  1.B41E+0)  3.675£.01 5.630E-02 1.018£-01 B.802E-02
6.000E+00  1.841t+01  3.675E-01 5.630E-0Z 1.018E-01  8.8026-02
8.000E+00  1,841E40) 3.675E-01 5.6306-02 }.018E-01  8.802E-02
1.0008401  1.841€301 3.675E-01 5.630E-02 1.018t-01 8.802€-02
2.400E+01  1.841E401 3.675€-01 5.630E-02 1.018£-01 8.B02E~02
9.600E+01  1,841E+01 3.675E-01  5.630£-02  1.018E-01  8.802£-02
7.200€402  1.831£401 3.675E-01 §5.630E-02 1.018E-01  §.802E-02

N-4072-001



E&TS DEPARTMENT
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CALCULATION SHEET PRELIM. CON NO, PAGE__OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 GCN CONVERSION:
CCN NO. CCN --
Subject_Fue! Handling Accident Inside Fuel Handiing Building - CR & Offsite Doses Sheet_150 of 261
REV] ORIGINATOR DATE IRE DATE I REV] ORIGINATOR DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4
h
Bechted Standard Computer Program LOCADOSE, HE319 Version 3.0
(c) 1989 SCE AIX version. 2 Feb 1995 Calc Ro, N4072-001 Rev No. - &
Originator MARK DRUCKER Date 23 Mar 1999
Project SONGS UNITS 2,3 Jos No. fha-fhb.di Sheet No. 19

subject FHA {n FHB, CRIS at 3 min (fha-fhb.do)

NE319 Offsite Dose Sumrary
Doses in REM for distance 2

Tine Interval (hr) Thyroid Lung gone - Beta Skin Whole Body
From to

D.0000E+00.2,7800£-03  6.092E-03  1.216E-04 1.853E-05 3.374E-05 2,918£-05

2.7880E-03-5.0000E-02 9.330E-02 1.863E-03 2.854E-04 5.166E-04  4.468E-04

§.0000E-D2~ .1000 8.028E~02 1.603E-03  2,455E-04 4.444E-09  3.843E-04
1000 - .2000 1.178E~01  2.351E-03  3.601E-04 6.517€-04 5.634E-04
.2000 - .5000 1.615€+01 3.223£-03 4.936E-04 B.926E-04 7.714£-04
.5000 - 1.000 §,598E-02 1.117E-03 1,711E-04 3.090£-04 2.669E-04
1.000 - 2.000 7.668£-03 1.5305-04 2,.342E-0)5 4.220£-05 3.643E-05
2.000 - 4,000 1.160€-04  2.313E-06 3,539E-07 6.353E-07  5.478E-07
4.000 - 6.000 2.5765-08 5.131E-10 7.844E-31  1.400E-10  1.205E-10
6.000 - 8.000 5.72)£-12  1.139E-13  1,739E-14  3.087E-14 2,653£-14
8.000 - 10.00 3.935€-16  7.827E-18 1.194£-18 4.182E-18  3.589E-18
10.00 - 24,00 8.745£-20 1.738E-21 2.649E-22 9.239E-22 7.916E-22
24.00 - 96.00 0.000E400  0,000E+00 0.000£400  0.CO0E+00  0.0002400
96.00 "~ - 720.0 0.000E+00 0.000E+00  0.000E+00  0.000E+00  ©0.000£+00
Total 5.227€E-01 1.043E-02 1.598E-03 2.891€-03 2,499E-03
Bechtel Standard Computer Program LOCADOSE, HE319 Version 3.0
{c) 1989 SCE AlX Version. Z Feb 1995 Calc Ho. K3072-001 Rev No. S
Originator MARK DRUCKER Date 23 Mar 1999
Project SOKGS UHITS 2,3 Job flo., fha-fhb.di - Sheet Ho., 20

Subject FHA in FHB, CRIS at 3 nin (fha-fhb.do)

KE319 Offsite Dose Summary
Cunulatfve doses {n REM for distance 2

Time Thyrofd Lung 8one geta Skin  Whole Body
(hr)

2.780€-03  6.092£-03 1.216E-03 1.863E-05 3.374E-05 2.918£-05
5.000E-02  9.939E-02  1.984E-03  3.040E-03 5.504E-04  4.755E-04
1.000E-01 1.797E-0t 3.587E-03  5.4958-04  9.948E-04  B.602E-04
2.000£-01 2.974E-0F 5.938t-03 9,097E-04  1.647E-03  1.424E-03
5.000E-01 4,589E-01 9.160£-03 1.403E-03 2,539E-03  2.195€-03
1.000E400 5.149E-01 1,028E-02 1.574E-03 2.848E-03  2.462£-03
2.000E+00  5.226E-01 1.043E-02 1.598E-03 2.89CE-03 2.498t-03
4.000E400  5,227E-01  1.043£-02 1,598E~03 2.891E-03 2.499E-03
6.000£400 5.227€~01 1.043E-02 1.59BE-03  2.891E-03  2.499E-03
8.000E400 5,227E-01 1.043E-02  1.598E-03  2.891E-03  2.499E-03
1.000E401 5,227E-01 1.043E-02 1.598E-03 2.89JE-03  2.499E-03
2.400E+01  5.2276~01 1.D43E-02 1.598E-03 2.893E-03  2.499E-03
9,600E401  5.227E~01  1,043E-02  1,598E-03 2.B91E-03  2.499E-03
7.200E402  5.227E-0%  1.043E-02 1,598E-03 2.89)£-03  2.499£-03

N-4072-001
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9.2.6 LOCADOSE Library File - 1000 cfm case (fhb1000.1ib)

4072-001rev611/04/2002 ICRP30Thy&RG1.10SImmer
Thyroid Lung Bone Beta Skin Whole Body
Elem JodOrg Iod Part IodNbl Gas Cs, Rb Te, Se
I--129 1.071E-03 1.400E-15 5.920E+06 9.015E+04 2.4B0E+03 3.710E-04 3.024E-03 01 ©
000000000000000000 0.00CE+00 O.000E+00 0.000E+00 0.000E+00 0.000E+DQ 0.000E+00 001
2.820E-03

I--129 1.072E-03 1.400E-15 5.920E+06 9.015E+04 2.480E+03 3.710E-04 3.024E-03 02 0
000000000000000000 0.00CE+DD 0.00DE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 002
2.820E-03
I--129 1.071E-03 1.400E-15 5.920E+06 9.015E+04 2.480E+03 3.710E-04 3.024E-03 03 0
000000000000000000 0.000E+00 0.C00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 003
2.820E~03
I--130 9.795E+02 1.557E-05 7.400E+04 4.110E+03 5.720E+02 4.990E-02 4.980E~01 01 O
000000000000000000 0.000E+00 0.000E+00 0.00DE+00 0.000E+00 O0.000E+00 0.000E+00 004
2.138E+00

I--130 9.795E+02 1.557E-05 7.400E+04 4.110E+03 5.720E+02 4.990E-02 4.980E-01 02 ©
000000000000000000 0.000E+00 0,000E+00 0.C00E+00 0.000E+00 0.000E+00 0.000E+00 005
2.138E+00

I--130 9.795E+02 1.557E-05 7.400E+04 4.110E+03 5.720E+02 4.990E-02 4.980E-01 03 0O
000000000000000000 O,.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 006
2.138E+00

I--131 2.508E+04 9.9276E-07 1.070E+06 2.073E+04 3.150E+03 3.170E-02 8,720E-02 01 2
024000000000000000 1.1002-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 007
3.789E-01

I--131 2.508E+04 9.976E-07 1.070E+06 2.073E+04 3,150E+03 3.170E-02 8.720E-02 02 1
024000000000000000 1.1002-02 0.000E+00 ©0.CQ0E+00 0.000E+00 0.000E+00 0.000E+00 008
3.7B9E-01

1--1331 2.508E+04 9.976E-07 1.070E+06 2.073E+04 3. 1503+03 3.170E-02 8.720E-02 03 1
024000000000000000 1.100E-02 0.000E+00 0.000E+00 0.000E+00 0.00DE+00 0.000E+00 009
3.789E-01

I--132 3.806E+04 8.425E-05 6.290E+03 8.879E+02 1.450E+02 1.320E-01 5.130E-01 01 0
000000000000000000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0CO0E+00 0. OOOE+00 010
3.559E+00

I--132 3.806E+04 8.425E-0D5 6.290E+03 B.879E+02 1.450E+02 1.3208-01 5.130E-01 02 ©
000000000000000000 0.0D0L+00 O-00DE+0D O.DDOE+D0 0.000E+00 ©.O000E+00 0.000E+00 011
3.559E+00
I--132 3,806E+04 8.425E-05 6.250E+03 8.879E+02 1.450E+02 1.320E-01 5.130E-01 03 0
000000000000000000 0.000E+00 0,000E+00 0.000E+0C 0.000E+0D0 0.000E+00 0.000E+00 012
3.559E+00
I--133 5.622E+04 9.211E-06 1.B10E+05 5.064E+03 1.0B0E+03 7.350E-02 1.550E-01 01 2
026025000000000000 9.710E-01 2.900E-02 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 013
6.047E-01
1--133 5.622E+04 9.211E-06 1.810E+05 S.064E+03 1.080E+03 7.350E-02 1.550E-01 02 2
026025000000000000 9.710E-01 2.900E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 014
6.047E-01

I--133 5.622E+04 9.211E-(6 1.Bl0E+05 S.064E+D3 1.080E+03 7.350E-02 1.550E-01 03 2
026025000000000000 9.710E-01 2.900E-02 0.000E+00 0.000E+00 0.000E+D0 D.000E+00 015
6.047E-01

I--135 5.103E+04 2.912E-05 3.150E+04 1.971E+03 3. 1505+02 1.290E-01 4.210E-01 01 2
028027000000000000 8.450E-01 1.550E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 016
1.617E+00

1--135 5.103E+04 2.912E-05 3.150E+04 1.971E+03 3,350E+02 1.290E-01 4.210E~01 02 2
028027000000000000 8.450E-01 1.550E-01 0.000E+00 0.000E+00 0.000E+00 0.D00E+00 017
1.617E+00

1--135 5.103E+04 2.912E-05 3.150E+04 1.971E+03 3,350E+02 1.290E-01 4.210E-01 03 2
028027000000000000 8.450E-01 1.550E-01 0.000E+00 (',000E+00 0,.000E+00 0.00CE+00 018
1.627E+00 -
KR-B3M 4.152E+03 1.052E-04 0.000E+00 5.190E-01 0.(CCOE+00 O0.0O0E+00 2.396E-06 04 0
000000000000000000 0.000E+00 0.000E+00 0.000E+00 {.000E+00 0.000E+00 O.000E+00 019
4.610E-04
KR--85 4.102E+02 2.054E-09 0.000E+00 2.410E+00 0.CODE+00 4.246E-02 5.102E-04 04 0
000000000000000000 0.000E+00 D.D0OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 031
2.236E-03

4.090E-02

4.090E- 02

4.090E-02

2.787E-01

2.787E-01

2.787E-01

1.817E-01

1.817E-01

1.817E-01

4.824E-01

4.824E-01

4.824E-01

4.067E-01

4.067E-01

4.067E-01

3.691E-01

3.691E-~01

3.651E~01

0.000E+00

2.505E-01

Sr, Ba Nbl MetlRa Earth Other HalogensTrnsUran

|4=<m:n

~4072-001



E&TS DEPARTMENT

CALCULATION SHEET |Freimeonno.  |pace__or__

Project or DCP/FCN/ECP - Cale. No.__N-4072-001 CCN CONVERSION:
CCNNO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses ~ Sheet_152 of 261
REV] ORIGINATOR DATE IRE DATE | REV] ORIGINATOR | DATE IRE DATE ]
6 |N. YACKLE T. REMICK ' .
4

KR-85M 1.297E+04 4.2372-05 0,000E+00 2.910E+00 0.000E+00 4.626E-02 3.708E-02 04 1
020000000000000000 2.100E-01 0.000E+00 0.000E+00 0.00CE+00 0.000E+00 0.000E+00 020 2.902E-01
1.610E-01

KR--87 2.335E+04 1.514E-04 0.000E+00 1.530E+01 0.000E+00 3.083E-01 1.876E-01 04 1
029000000000000000 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00.0.000E+00 021 1.324E+00
8.032E-01

KR--88 3.200E+04 6.731E-05 0.000E+00 3.130E+01 0.DO0OE+00 7.510E-02 4.658E-01 04 1
030000000000000000 1.000E+00 0.00CE+00 0.000E+00 0.000E+0C 0.000E+00 0.GO0E+00 022 3.587E-01
1.981E+00

XE131M 2.595E+02 6.81SE-07 0.000E+00 1.400E+00 0.000E+0D 1.508E-02 2.89SE-03 04 0
000000000000000000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 023 0.000E+00
3.116E-03

XE133M 1.384E+03 3.663E-06 0.000E+00 1.890=2+00 0.000E+00 3.150E-02 7.954E-03 04 1
026000000000000000 1.000E+0D 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 024 0.000E+00
2.332E-02

XE-133 5.622E+04 1.528E-06 0.000E+00 1.570E+00 0.000E+00 2.697E-03 9.316E-03 04 O
000000000000000000 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 025 1.004E-01
2.997E-02

XE135M 1.557E+04 7.380E-04 0.000E+00 2.220E+00 D.000QE+00 2.253E-02 9.887E-02 04 1
0280000000000000060 1.000E+00 0.000E+00 D.0DOE+00 0.000E+00 0.C00E+00 0.000E+00 026 3.000E-01
4.266E-D1

XE-135 5.363E+04 2.115E-05 0.0002+00 4.0S50E+00 0.000E+00 5.894E-02 5.736E-02 04 1
031000000000000000 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 027 3.02BE-D1
2.466E-01

RB--87 0.000E+00 4.6S6E-19 0.0Q00E+00 0.000E+00 0.0Q0E+00 0.000E+00 0.000E+00 05 0
0000080000000000000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 028 7.880E-02
0.000E+00

RB--88 0.000E+00 6.496E-04 0.000E+00 2.508BE+02 0.000E+00 4.790E-01 1.550E-01 05 0
0000000006000060000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 023 2.072E+00
6.365E-01

CS-135 0.000E+00 7.449E-15 7.480E+03 1.570E+03 1.460E+04 2.730E~03 0.000E+00 05 O
000000600000000000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+06 0.000E+00 030 5.630E-02
0.000E+00

-4072-001



E&TS DEPARTMENT

CALCULATION SHEET

Calc. No.__N-4072-001

Project or DCP/FCN/ECP

ICCN NO.J
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Sheet 153 of 261

DATE

REV
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DATE
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IRE
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6

N. YACKLE

T. REMICK

9.2.7 LOCADOSE Activity Transport Input File - 1000 cfm case (fhb1000.3ti)

FHA in FHB, 1000 cfm CR Inlecakage - 1.75 Peaking
Nancy Yackle
SONGS UNITS 2,3
£hb1000.1ti
N4072-001 06
1
2 1 1 o0
0 0O 0.00000E+00 0.00000E+00 2 O O ©
CFM CUFT CURIES
1.000E+00 1.000E+00 1.000E+00 1.C00E+00 1.000E+00 1.000E+00
1.000E+00 1.000E+00 1.000E+00 1.000E+0C 1,000E+00 1.D00E+00
0.0075000 0.0025000 0.0000000
FHB AIR A206/7
0.00000E+00 2.78000E-03 1 1 1 1
1 021 0 0 O

i LZa<mD

1 2
I--129
I--130
I--131
1--132
I--133
I--135
KR-83M
KR--85
KR-85M
KR--87
KR--88
XE131M
XE133M
XE-133
XE135M
XE-135
RB--88
Ccs-135

1.512E-03
3.96%E-01
1,802E+04
1.096E-05
4.183E+03
2.293E+01
3.938E-09
8.285E+02
B.726E-02
1.092E-13
4,515E-04
2.04BE+02
6.878E+402
3.014E+04
2.930E+00
3.948E+02
0.000E+00
0.000E+Q0

DONE
3.65305E+05
2 1 0 25581
0 0 0 ©
3 3 1.0e+06 O
¢ o o010 0 0 O O 0 O o0 ¢
-3,0,0,0
1 3.10000E-03
266920 0 6820 29885 6820
0 ¢ 0o o o0 9 0O 0 0 0 o©
o0 0 ¢ 0 0o 0 0 0 ¢ 0o O O
2.78000E-03 5.00000E-02 1 1 1 1
0 0 0 0 00 O
0 3.10000E-03

7.32

100 100 100 100

5.00000E-D2 0.10000E+00 t 1 1 1

000106 00
2 1 0 25479

0 O 0 O 100 100 200 100 100 O O O
2 3 0 102 )

0 0 0 O 1200 100 100 100 100 0 O 0
3 3 1.0E406 0

¢ 0 0100 © O O O © 0 0 0
-1,0,0,0

1 3.10000E-03
266920 4400 21000 59870 5400
95 95 99 0 99 99 9% 99 89 O O O
95 95 %9 0 99 9¢ 99 99 83 O O O
0.10000E+00 0.20000E+00 1 2 1 1
¢ 0 0 0 0 0 ©

-4072-001
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REV] ORIGINATOR DATE IRE DATE REV

ORIGINATOR

DATE IRE DATE

6 IN. YACKLE T. REMICK

R
E
v
3

| A

0 3.10000E-03
0.20000E+00 0.50000E+00 2 1 1 21
00 0 0 0 0O
0 3.10000E-03
0.50000E+00 1.00000E+00 1 1 1 1
0 0 0 0 0 0 O
0 3.10000E-03
1.00000E+00 2.00000E+00 1 1 1 1
0 0 0 00 OO
0 3.10000E-03
2.00000E+00 £.00000E+00 1 1 1 1
0 0 0 0 0 0 O
0 3.10000E-03
4.00000E+00 6.00000E+00 1 1 1 1
0 0 0 0 0 0 O
0 3.10000E-03
.00000E+00 8.00000E+00 1 1 1 1
¢ ¢ 0 0 6 0 O
0 3.10000E-03
8.00000E+0D 1.00000E+01 1 1 1 1
¢ 0 0 0 0 0 O
1 1.80000E-03
266920 2200 1000 29835
95 95 %59 0 99 99
95 95 99 0 99 99
1.00000E+01 2.40000E+01 1
60 0 0 0 0 ¢ O
0 1.80000E-03
2,40000E+01 9.600008+01 1 1 1 1
0 0 0 0 0 0 O
0 9.80000E-04
9.60000E+01 7.20000E+02 1 1 1 1
0 0 0 0 0 0 O
0 2.40000E-04

[

3200

99 99 99 0 0 O
99 99 99 0 0 O
1 11

-4072-001
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9,2.8 LOCADOSE Activity Transport Qutput File Excerpts - 1000 cfm case (fhb1000.1to)

NOTE: The following are relevant excerpts from the LOCADOSE Code activity transport output file.

Bechtel Standard Computer Program LocaDose, NZ319 Version 6.0, «~ 2001

Calc No.: N4072-001 Rev No.:
Originator: Nancy Yackle
Project: SONGS UNITS 2,3

06 Input: £hb1000.lti

Date: 13 Nov 2202

Job No.

£hb1000.1¢ci

Sheet No.

Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

mEEEcEasSiN=SSCS=SzEmslI==Sz=s=s==== it et e e ]

Standard Cormputer Program
NE319 LOCADOSE Version 6.0

This is the Activity Transport Program.

use by the Dose Calculation Progrems.

~ Bechtel Corporation,

Al)l Rights Reserved.
This program contains proprietary aad confidential
information belonging to Bechtel Corporation.

This progrem is also an unpublished work protected by
the copyricght laws of the United States.
reproduction in full or in part or use or disclosure
of the information contained in this program is
strictly prohibited without the express prior written
permission of Bechtel Corporation, 50 Beale Street

San Francisco, California 94105, U,

1978-2001

This program
calculates activities, integrated activities and releases
for each node per time-step and stores them on a file for

WA

Any

[-4072-001



E&TS DEPARTMENT

CALC U LATIO N S H E ET ) g::a{;\:ﬂoéCN NO. PAGE __OF __

Project or DCP/FCN/ECP Cale. Na.__N-4072-001 CCN CONVERSION:
7 ‘ CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_156 of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
6 |N. YAGKLE T. REMICK :
4

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: 06 Input: £hbl000.1lti

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: £hbl000.1ti Sheet No. 2

todes= 2
Number of isotopes= 31
Power (Mut)= 0.
Shutdown time= 0.0 hrs

{if negative, no decay prior to start of accident is considered)
Control room activities will be calculated for this case
Daughter product activities are considered in this case
Isotope groups and release fractions used in this run:
Isotope group 1 Elem Iod release fraction 7.500E-03

I--129 I--130 I--132 ¥--132 I--133 I--135
Isotope group 2 Org Iod release fraction 2.500E-03

I-~129 T--130 I--131 I--232 I--133 I~-135
Isotope group .23 Part Iod release fraction 0.00

1--129 3--130 I--131 I--132 I--133 I--135
Isotope group 4 Nbl Gas release fraction 1.00

KR-83M KR--85 KR-83M KR--87 KR--88 XE131M XE133M XE-133 XE135M XE-135
Isotope group 5 Cs, Rb release fraction 1.00

RB-~87 RB--88 €5-135

This run created file £hb1000.ltf
on 13 Nov 2002 at 12:44:47

The library file £hbl000.1lib
created with isotopic data using 4072-001xevé on 11/04/2002 is used in this xrun

-4072-001



E&TS DEPARTMENT

. ICCN NO./
CALCU LATION SHEET PRELIM. CCN NO. PAGE__OF___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet 157 of 261
REV] ORIGINATOR DATE IRE DATE IREV] ORIGINATOR DATE IRE DATE R
E€
6 IN. YACKLE T. REMICK v
4
Bechtel Standard Comput.er Program LocaDose, NE319 Version 6. 0, ~ 2001
Calc No.: N4072-001 Rev No. 06 Input: £hb1000.1ti
Ormginator Nancy Yackle pate: 13 Nov 2002
Project: SONGS UNITS 2,3 Job No.: fhbl1000.1ti Sheet No. 3

Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

0.000E+00 - 2.7B0E-03 hrs
Initial Activity in CURIES

*x+ Time interval

FHB AIR R206/7
X--129 1.512E-0% 0.000E+00D
I--130 3.969E-02 0.000E+00
I--131 1.802E+02 0.000E+00
I--132 1.096E-07 0.000E+00
I--132 4.183E+01 0.000E+0C
I--135 2.293E-01 0.000E+00
KR-83M 3.938E-09 0.000E+00
KR--85 8.285E+02 0.000E+00
KR-85M 8.726E-02 0.000=+00
KR--87 1.092E-13 0.000E+00
KR--88 4.515E-04 0.000E+00
XE131M 2.048E+02 0.000E+00
XE133M 6.8788+02 0.000E+00
XE-133 3.014E+04 0.000E+00
XE135M 2.930E+00 0.000E+00
XE-135 3.948E+02 0.000E+00
RB~-87 0.000E+00 0.000E+00
RB--88 0.000E+00 0.000E+00
CS-135 0.000E+00 0.000E+00
Total 3.248E+04 0.000E+00

e Lt R e e e E - e o e S 8 L

¥-4072-001




E&TS DEPARTMENT

CALCULATION SHEET PRELIM, CON NO. PAGE__ OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN —
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 158 of 261
REV] ORIGINATOR | DATE IRE DATE JREV] ORIGINATOR | DATE IRE DATE R
6 JN. YACKLE T. REMICK v
L

Bechtel Standard Cemputer Program LocaDose, HE319 Version 6.0, ~ 2001

Cale Ro.: §3072-001 Rev Ro.: 06 Input: fhbl000.1Li

Originator: Mancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.)ti Sheet Ho. [
Sudject: FHA in FH3, 1000 cfm CR Inlezkage - 1.75 Peaking

s*»*pagylts for Activity Computation at the end of 2,7800E-03 hours

Distribution of lnétanzaneous Activity in CURIES
FHB AIR A206/7 Cont Room

1--129 1.494E-05 0.000E+00 1.748E-09
1--130 3.922€-03 0.000E+00 4.588E-07
1--13t 1.781E402 0.000E+00 2.083E-02
[--132 1.082€-07 0.000£+00 1.266E-11
[--133 4.134E40) 0.000E+00 4.836E-03
1--135 2.266E-01 0.000£400 2.650E-05
XR-8IN 3.888£-09 0.D0DE+0Q 4.548£-13
KR--85 B.189E+02 0.000E+00 §,.579E-02
KR-85M 8.621E-02 0.D0CE+00 1,008E-05
KR--87 1.078E-13 0.000E+00 1.261E-17
KR-~-88 4.460E-04 0.000E400 5.217€-08
XE131M 2.029E+402 0.000E+00 2.368E-02
XE133M 6.798E+402 0.000E+00 7.952E-02
XE€4133 2.979E+04 0.000E+00 3.485E+400
XER354 2.B75€+C0 0.000E+00 3.363E-04
XE-135 3.9018402 0.000€200 4.564E-02
RB--E7 1.256E-31 0.000£+400 1.469E-35
RB--88 2.B91E-06 0.000£400 3.381E-10
£5-135 2.909£-11 0.000E+00 3.802E-15
Total J,210E+04 D.0DOE+00 3.755E+00

Bechte] Standard Computer Program LocaDose, NE319 version 6.0, ~ 2001

Cale Ho,: H#4072-001 Rev Ho.: 06 Input: fhbl000.Tti

Originator: Mancy Yackle Date: 13 Rov 2002

Project: SCNGS UNITS 2,3 Job No.: fhb100Q.1tf Sheet No. 7
Subject: FHA in FHB, 1000 ¢fm CR Inleakage - 1,75 Peaking

sans =sax

**eipesults for Activity Computation at the end of 2,7800E-03 hours

Activity Released from Each Node in CURIES
Since tast Printout

FHB AIR A206/7 Total

1--129 1.756€-07 0.000E+00 1.756E-07
1--130 4.603E-05 0.COOE400 4.609E-05
1--131 2.093E+00 0.COOE+00 2.093E+00
T--132 1.272€-09 0.000E400 1.272E-09
1--133 4.857€-01 0.000£400 4.857E-01
I--1313 2.6626-03 0.000E+00 2.662E-03
¥R-BI8 4.571E-11 0.000E+00 4,571E~1})
KR--85 9.621E+00 0.000E400 9.621E+00
KR-854 1.013£-03 0.000E+00 1.013E-03
KR--87 1.267€-15 0.000E+00 1.267E-15
KR--88 5.241E-06 0.000E+00 5.241£-06
XE13IN 2.378E400 0.000E+00 2.378E+00
XE133M 7.9B7E400 0.000E+00 7.987E+00
XE-133 3.500E402 0.0DCE+00 3.500E+02
AE13SM 3.390£-02 0.000E+00 3,390E-02
XE-135 4.583E400 0.000E+00 4.584E+00
RB--87 0.000E+400 0.000E+00 0.000E+00
RB--88 1.697£-08 0.000E+00 1.697E-08
€s-135 1.705£-13 0.000E+00 1.705E.13

Tota) 3.7728+02 D.000E+D0 3.772E402

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET PRELIM. GON NO. PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:

' CCN NO. CCN --

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 159 of 261
REV] ORIGINATOR | - DATE IRE pATE JREV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4

Bechte) Standard Computer Program LocaDose, NE319 Version 6.0, . 2001

Calc No.: N4072-001 Rev Ho.: 06 Input: fhbl000,1t§

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000,1ti Sheet No, 10
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

*=+*pesuits for Activity Computation at the end of 5.0000E-D2 hours

Distribution of Instantaneous Activity in CLRIES
FRB AIR A206/7 Cont Room

1--129 1.226E-05 0.0Q0E+00 2,748E-08
1--130 3.208E-03 0.000E+00 7.194E-06
1--131 1.460E+02 0.000E+00 3.275E-01
1--132 8.750£-08 0.000£400 1.962E-10
1--133 3.385E+401 0.0005+00 7.590E-02
1--135 1.849E-01 0.000E+00 4.146E-04
KR-83M 3.132E-09 0.000E+00 7.023E~12
KR--83 6.715€402 0.000E+00 1.506E+00
KR-85M 7.018E-0Z 0.000E+00 1.574E-04
KR~~87 8.613€-14 0.000E+00 1.931E-16
KR--88 3.615E-04 0.000£400 8.107E-07
YE13IM 1.660E402 0,000E+00 3.722E-01
XEL3M 5.571E+02 0.0DOE+00 1.249E+00
XE-133 2.442E+04 0.000E400 5.477E+01
XE135K 2.083£400 0.000E+30 4.671E-03
XE-135 3.1882+402 0.000E+00 7,149E-01
RB--87 6.907E-30 0.000£430 6.442E~33
RB-~88 4.015€-05 0.0002+20 8.985E-08
C5-135 4,283E-10 0.000E+)0 9.592E-13
Total 2.632E+04 0.000E+00 5.902E+01

Bechtel Standard Computer Program LocaDose, NEJ19 Versien 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: 03 Input: fhbl100O.Iti

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job Ho.: fhb1000.1t§ Sheet Ko. 11
Subject: FHA in FNB, 1000 cfm CR Inleakage - 1,75 Peaking

#**ssgesylts for Activity Computation at the end of 5.0000E-02 hours

Activity Released froo Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total

1--129 2.689E-06 0.000E+(0 2.689E-06
1--130 7.049E-04 0.000E+(0 7.089E-04
[--131 3.205E+401 0,000E4C0 3.20SE+01
1--132 1.934E-08 0.000E4(0 1.934E-08
1--133 7.434E+00 0.000E4(0 7.434E+00
1.-133 4.068£-02 0.000E+4C:D 4.068E-02
KR«83M 6.937E-10 0.000E+C0 6.937E-10
KR--35 1.474E+402 0.0D0E+CO 1.474E402
KR-854 1.546E-02 0.000E+C0O 1.546€-02
KR--87 1.91SE-14 0.000E+CO 1.915E-14
KR--88 7.931E-05 0.000E+00 7.981E-05
XE13H 3.643E+01 0.000E4C0 3,643€401
XE133H 1.223£402 0.000E400 1.223E402
XE-133 5.360£403 D.0Q0E+00 5.360E+03
XE1354 4.876E~01 0.000£400 4.876€-01
XE-135 7.009£+01 0.0002+00 7,009E+01
RB--87 0.000E+00 0.000£+400 0.CO0E+00
Rg--88 4.603E-06 0.000E+00 4.603E-06
(s-135 4.808E-11 0.000£400 4,808E-11
Total 5.776E+03 0.000E+400 5.776E+403

N-4072-001




E&TS DEPARTMENT

ICCN NO./

CALCU LAT’ ON SH EET PRELIM. CCN NO.

PAGE __OF

Project or DCP/FCN/ECP Calc. No.__N-4072-001

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN --

Sheet_160 of 261

REV] ORIGINATOR DATE IRE DATE REV ] ORIGINATOR DATE

IRE

DATE

8 IN. YACKLE T. REMICK

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: N3072-001 Rev Nc.: ©F Input: fhdl1C00,1ti

Originator: Hancy Yackle Date: 13 Hov 2002

Project: SONGS UNITS 2,3 Job No.: Thbl000.1t§ Sheet No. 14
Subject: FHA in FHB, 1000 ¢fn CR Inleakage - 1.75 Peaking

wazz==33

aseaz3zz=zzaszaes
wwwrpasylts for Activity Computation at the end of 0.1000 hours

Distribution of Instantaneous Actfvity in CURIES

FHB AIR A206/7 Cont Roonm
1--129 9.933E~06 9.259E-09 1,658E-08
1--130 2.593€-03 2.417€-06 4,328E-06
1--131 1.183E+02 1.103E-01 1.975E-01
1--132 6.985£-08 6.511£-11 1,166E-10
I--133 2.739E+01 2.553E-02 4.572E-02
I--135 1.491€-01 1.390£-04 2,488S-04
KR-83M 2.391E-09 5.091E-18 1.093E-11
KR--85 5.443E402 1.112E-05 2.388E+00
KR-85M 5.644E-02 1.154E-10 2.476E-04
KR--87 6.793E-14 1,388E-22 2.980£-16
XR--83 2.B95E-04 5.917E-13 1.270E-06
XE1314 1.345E+402 2.749E-07 5.900E-01
XEL33N 4.S13E402 9.223E-07 1.979E400
XE-133 1.9795+03 4.045E-05 8.681E+01
XE13ISM 1.481E400 3.034E-09 6.493E-03
XE-135 2.574E£+402 5.261€-07 1.129E+00
RB--87 1.137E-29 0.000€+00 6.296E-33
RB--88 6.110E-05 4.115E-08 1.357E-07
€5-135 6.9306-10 4.7926-13 1.508E-12
Total 2.132E404 1.360E-01 9.315E+01

Bechtel Standard Computer Program LocaDose, HE319 Version 6. 0. ~ 2001

Calc No.: 4072001 Rev No.: 06 Input: fhb1000.1ti

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl000.1ti Sheet Ko. 15
Subject: FHA in FRB, 1000 ¢fm CR Inleakage - 1.75 Peaking

s3=3332=5=2 raas

=m**pesults for Activity Computatfon at the end of 0.1000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total
1--129 2.313€-06 0.000E+00 2.313E-06
1--130 6.046E-04 0,000E+00 6.046E-D4
1.-131 2,756E401 0.000E+00 2.756E401
1--132 1.639E-08 0.000£+00 1,639€-08
1-+333 6.383E+00 0.000E+00 £.383E+00
1--135 3.480€-02 0.000E+00 3.480E-02
KR-~83H 5.857E-10 0.000£400 5.857€-10
KR--85 1.267E+02 0.000E+00 1.267E402
KR-85M 1,320€-02 0.0005400 1.320E-02
KR--87 1.604€-14 0.000£+00 I.604E-14
KR--88 6.783£-05 0.000£400 £.783€-05
XE13IM 3.1326+01 0.0008400 3.132£401
XET33IM 1.051€+02 0.0008+00 1.051£402
¥E-133 4.609E403 0,000E+00 4.609E+03
XEQISH 3.693-01 0,000E+00 3.693E-01
XE-135 6.005E+01 0.000E+QG0 6.005E+01
RB-~87 ©.000E+00 0.000E+00 0.000E+CO
RB--~88 1.085£-05 0.000E400 1.085€-05
Cs-135 1.196E-10 0.C00E400 1.196E-10
Total 4.966E+403 0.0D0E+00 4,966E+03

eaemn

N-4072-001




E&TS DEPARTMENT

: ICCN NO.J
CALCU LAT'ON SHEET PRELIM. CCN NO. PAGE __OF ___
Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. GCN --
Subject_Fuel Handling Accident Inside Fusl Handling Bu'lding - CR & Ofisite Doses Shest_161_ of 261
REV] ORIGINATOR DATE IRE DATE__JREV] ORIGINATOR | _DATE IRE DATE R
E
6 JN. YACKLE T. REMICK v
4

Bechtel Standard Computer Program LocaDose, KHE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev Wo.: (0§ Input: fhb10QD.1t§

Originator: Rancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job Mo.: fhb1000.1ti Sheet No. 18
Subject: FHA §n FHB, 1000 cfm CR Inleakage « 1.75 Peaking

Ez=2 Bazsszzsz sxz=zs=c 3n

wawipesults for Activity Computation at the end of 0.2000 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A20€/7 Cont Room
1--129 6.525E-06 2.285E-08 7.196€-00
1-.130 1.694£-03 5.930E-06 1.868E-05
1--131 7.771E401 2.721€-01 B.571E-02
1-4132 4.452E-08 1.559€-10 4.909E-11
1-.133 1.793E+01 6.279E-02 1.978E-02
1--138 9.691E-02 3.393€-04 1.069E-04
KR-83M 1.576E-09 3.220E-18 1,539E-11
KR--85 3.576E+02 7.308E-07 3.492E+00
KR-854 3.651£-02 7.463E-11 3.566E-04
KR--87 4.226E-12 8.638E-23 4.12BE-16
KR--88 1.856E-04 3.794E-13 1.813E-06
XE13IM 8.8348401 1.806E-07 8.629E-01
XE133M 2,961E+02 6.051E-07 2.892E+00
XE-133 1.299E404 2.656E£-05 1.269E+02
XEL35M 7.495E-01 1.548€-09 7.295E-03
XE=135 1.6786+02 3.430E-07 1.639E+00
RB-=87 1.476£-29 0.000E+00 1.613E-32
RB--88 7.099E-05 1.351E-07 2.322E-07
£5-135 9.075E-10 1.B63E-12 2.716E-12
Total * 1.400£404 3.352€-01 1.359E+02

Bachtel Standard Computer Program LocaDose, NE319 Version 6.0, » 2001

Calc Mo.: H4072-001 Rev Ko.: 06 Input: fhb1000.1ti

Originator: Hancy Yackle Date: 13 Nov 2002

Project: SORGS UNITS 2,3 Job Ho.: fhbl000.1t1 Sheet No. 19
Subject: FHA in FH8, 1000 cfm CR Inleakage - 1.75 Peaking.

wavspasults for Activity Computatfon at the cnd of 0.2000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7 Total

1--129 3.394€-06 0.000E+30 3.394E-06
1--13¢ 8.836E-04 0.0002+30 8.836£-09
1--131 4.043240F 0.000E+90 4.043E+01
1--132 2.353£-08 0.000E+00 2.353E-08
1--133 9.344£+00 0.000E+00 9.344E+00
1--138 5.069E-02 0.000E+00 5.069E-02
KR-83M 8.363E-10 0.000E+00 8.363E-10
KR--B5 1.860E+402 0.000E+70 1,860E+02
KR-85H 1.915€-02 0.000E+90 1.915€-02
XR--87 2.263E-14 0.000E+00 2.263E-14
KR~-88 9.782€-05 0.000E+00 9,782E-05
XE13IM 4.596E+01 0.000E+00 4.596E+401
XE1I3M 1.541E402 0.000E+00 1.541E402
XE-133 6.760E40) 0.000E+00 6.760E+03
XEL3SH 4.495E-01 0.000E+00 4.495E.01
XE-135 8.764E401 0,000E+00 B.764E+01
RB-~87 0.000E400 0,000E+00 0.000E+00
f8--88 2.865E-05 0.000E+00 2.865E-05
€5-135 3.458E-10 0.000E+00 3.458E-10
Total 7.289€+403 0.000E+00 7.284E+03

N-4072-001



E&TS DEPARTMENT

ICCN NOJ

CALCULATION SHEET PRELIM. CON NO, PAGE___OF _

Project or DCP/FCN/ECP Calc. No,__N-4072-001 CCN CONVERSION:
CCN NO. CCN --

Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet 162 _of 261
REV] ORIGINATOR DATE IRE DATE _JREv] ORIGINATOR | DATE IRE pATE | R
6 [N. YACKLE T. REMICK v
¢

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: 06 Input: fhb1000.1ti

Originator: Nansy Yackle Date: 13 Nov 2002 .

Project: SOKSS UNITS 2,3 Jdob No.: thb1000.1t4 Sheet Ro. 22
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

»werpesylts for Activity Computation at the end of 0.5000 fours

Distridytion of Instantaneous Activity in CURIES
FHE AIR A206/7 Cont Roonm

1--129 1.850E-06 4.149E-08 1.444E-09
1--130 4.722E-04 1.059€-05 3.685E£-07
1--131 2.201E+01 4.936E-01 1.718E-02
1--132 1.1526-08 2.584E-10 8.993E-12
1--133 5.033£400 1.129E-01 3.929E-03
1--135 2.6628-02 5.971€£-04 2,078E-05
KR-83H 3.987£-10 8.149E-19 1.594E-1)
KR--85 1.014E402 2.072E-07 4.054E+00
XR-8&5M 9.882E-03 2.0208-11 3.952E-04
¥R--87 1.017E-14 2.080E-23 4.058E-16
KR--88 4.894E-05 1.000€-13 1.957E-06
XE13IM 2.503E+01 5.116E-08 1.001E+00
XE133M 8.361E+01 1.709E-07 3.343E+00
XE-133 -+ 3.678E403 7.5185-06 1.471E+02
XE135M 9.810E-02 2.297€-10 3.838E-03
XE~135 4.651€+01 9.507E-08 1.860E+00
RB-~-87 9.795£-30 1.233£-32 3.521£-32
RB--83 3.582E-05 2.563E-07 2,941E-07
€5~135 6.3906~10 5.957£-12 3.785E-12
Tota) 3.962E+403 6.071E-01 1.574E+02

gechtel Standard Computer Program LocaDose, NE319 version 6.0, ~ 2001
Calc No.: N4072-001 Rev No.: ©6 Input: Thb100O.1ti

Dripinator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 . Job No.: fhbl000.1t{ Sheet Mo. 23
Subject: FHA in FH8, 1000 cfm CR Inleakage ~ 1.75 Peaking
sgusTEIEAREaARS AMYENEEEZARNIBITTISSSISIZIZEERIAES = =333

*+xapesults for Activity Computation at the end of 0.5000 hours

Activity Released from Each Node in CURIES
Since tast Printout

FHB AIR A206/7  Tota)

1--129 4.657€-06 0,000E+00 4.657E-06
1.-130 1.2018-03 0.000£400 1.201E-03
1--131 5.543E+401 0.0005+00 5.543E+01
I--132 3.065E-08 0.000E400 3.065E-08
I.-133 1.275E401 0.0DDE+00 ).275E+01
1--135 6.830E-02 0.D00E+00 6.830E-02
KR-83M 1.075E-09 0.000E+00 1.075€-09
KR--85 2Z.552E+02 0,000E400 2.5526+402
KR-85H 2.558£-02 0.0Q0E+00 2.558E-02
KR--87 2.8295-14 0.000E+00 2.829E-14
XR--88 1.287€-04 0,000£400 1.287E-03
XE13tH 6.303E+01 0,000E400 6.303E+401
XE133H 2.109E+02 0.000E400 2.109E+02
Xe-133 9.267€403 Q.00CE+00 9.267E+03
XERISM 4.016E-01 0.000E+00 4.016E-01
XE-135 1.187E+02 0,000E400 1,1B7E+02
RB--87 0.000E+00 0.000E+00 0.000E+00
RB--88 6.854E-05 0.000E+00 6.854E-05
€s5-135 1.025€-09 0.000E+00 1.025€-09
Total 9.983£403 0.000E+00 5.983E403

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET ]F?F?Em%crq NO. PAGE___ OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 163 of 261
REV] ORIGINATOR DATE IRE DATE JREVE ORIGINATOR | DATE IRE DATE R
6 |N. YacKLE T. REMICK ;
54

Bechtel Standard Computer Program Locabose, RE3Y9 Version 6.0, « 2001

€alc No.: K4072-001 Rev Ho.: ©6 Input: fhb1000.1ti

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job fo.: Thbl0OD. 1§ Sheet No. 26
Subject: FHA in FHB, 1000 cfn CR Inleakage - 1.75 Peaking

*wxspesults for Activity Computatfon at the end of  1.000 hours

Distributicn of Instantaneous Activity in CURIES
FHB AIR A20€/7 Cont Room

1--129 2.264€-07 4.796E-08 1.726E-10
1--130 §.618£-05 1.190E-05 4.284E-08
1--131 2.6B8E400 5.696E-01 2.050€-03
1--132 1.212€-09 2.567E-10 9.239E-13
1--133 6.0588-01 1.284E-01 4.620E-04
1--135 3.091£-03 6.550£-08 2.357E-06
KR-B3M 4,037E-11 8.251€-20 8.734E-12
KR--85 1.240€+01 2.535£-08 2.683E400
KR-85M 1.119E-03 2.288€-12 2.421E-04
KR--87 9.480E-16 1.938E-29 2.051E-16
KR--88 5.305€-06 1,084E-14 1.148E-06
XEI3IM 3.059£+00 6.254E-09 6.617E-01
XED3I3M 1.016E+01 2.078€-08 2.199E+00
XE-133 4,488E+02 9.174E-07 9.710E+01
XE1ISH 3.553E-03 4.019€-11 6.801€-04
XE-135 5.479e+00 1.120E-08 1.185€+00
RB--87 2.136€-30 5.393E-33 2.282E-32
RB--88 5.352¢-06 1.471€-07 1.791E-07
Cs-135 1.548E-10 8.923E-12 2.496E-12
Total 4.832E+02 6.986E-01 1.038E+02

Bechte) Standard Computer Program LocaDose, HE319 Version 6.0, » 2001

Calc No.: R4072-001 Rev No.: C6 Input: fhb1000.1ti

Originator: Mancy Yackle Date: 13 Rov 2002

Project: SOKGS UNITS 2,3 Job No.: fhbl000,1ti Sheet Ro. 27
Subject: FHA in FHB, 100D c¢fm CR Inleakage - 1.75 Peaking

wavagesults for Activity Computation at the end of 1,000 fours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total
1--129 1.6L7E-06 0.000E+00 1.617E-06
1--130 4,089E-04 0.000E+00 4.089E-04
1--131 1,923E401 0.000E+00 1.923E+01
1--132 9.579E-09 0.000E+00 9.579E-09
1--133 4,376E400 0,000E+00 4.376E+00
1--135 2,287€-02 0.000E400 2,287E-02
KR-83% 3.274E-10 0.000£+00 3.274E-10
KR-~85 8,862£401 0.000E+00 8.862E+01
KR-85H 6.418£-03 0.000E+00 8.418E-03
KR-~87 8.134E-15 0.000E+00 8.134E-15
KR--88 4,109E-05 0,000E+00 4.109E-05
XE131M 2,187£401 0.000E400 2.187E+0L
XE133H 7.292E401 0.000E+00 7.292E+0)
XE-133 3.212E403 0.000E400 3.212€+03
XELISH $.906E-02 0.000£400 5.906E-02
XE-135 4.014E+01 0,000E+400 4.014E+01
RB.-87 0.000E+00 0.000E+00 0.000E+00
RB--88 3.419€-05 0.000E+00 3.419E-05
€5-135 7.384E-10 0.000E400 7.384E-~10

Total 3.4592+03 0.000E+00 3.459E403

N-4072-001



Project or DCP/FCN/ECP

E&TS DEPARTMENT
CALCULATION SHEET

ICCN NO./

PRELIM. CCN NO.

PAGE ___ OF

Calc. No.__N-4072-001

Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN --

Sheet 164 of 261

——

REV

ORIGINATOR DATE |RE DATE REV Y ORIGINATOR

DATE

IRE

DATE

6

N

N. YACKLE T. REMICK

R

E

\Y
|54

Bechtel Standard Computer Progran LocaDose, NE3I19 Versicn 6.0, ~ 2001

Calc Ho.: H8D72-001 Rev No.: 06 Input: fhb1000.3ti

Originator: Rancy Yackie Date: 13 Hov 2002

Project: SONGS UNITS 2,3 Job Ho.: fhb1000,3t4 Sheet Ho. 30
Subject: FHA in FH3, 1000 cfm CR Inleakage - 1.75 Peaking

sa

+oespesults for Activity Computation at the end of  2.000 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A206/7 Cont Room
1--129 3.389£-09 4.€65€-08 2.584E-12
1--130 7.953€-07 1.)46£-05 6.064E-10
1--131 4.010£-02 5.780E-01 3.057€-05
1--132 1.339£-11 1.931€-10 1.021E-14
1--133 8.775€-03 1.265€-01 6.69CE-06
1--135 4.168E-05 6.007£-04 3.177€-08
XR-83H 4.139E-13 8.459E-22 1.863E-12
KR=~-85 1.857£-01 3.796E-10 8.358€-01
XR+85M 1.435€-05 2,934E-14 6.461E-05
KR~-87 8.229E-18 1.682E-26 3.704E-17
KR--88 6.233E-08 1.274€-16 2.8065-07
XE13IM 4.568€-02 9.528E-11 2,056£-01
XE133M 1.502E-01 3.128E-10 6.759E-01
XE-133 6.684E+00 1.374E-08 3.008E+0}
XEI3SH 1.094E-05 3.060E-11 1.51SE-05
XE-135 7.6026-02 1,602E-10 3.421E-01
RB--87 4,094£-33 1,204€-35 §.217E-33
RB-~38 7.849£-08 1.803t-08 4.718E-08
Cs5-135 4,6426-12 9.657E-12 7.542E-13

Total 7.190£2#00 7.051E-01 3.214E401

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc to.: N3072-001 Rev Ko.: 06 Input: fhbl0OD.Iti

Originator: NHancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job Ho.: fhb100O.1ti Sheet Ko. 31
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

#eoesults for Activity Computation at the end of 2.000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total

1--129 2,221€-07 0.000E+00 2.221E-07
1--130 §.444E-05 0.000E+00 5.444E-05
1--131 2.6356+00 0.000E+00 2.635E+00
1--132 1.113E-~09 0.000E+00 1.113€-09
1.-133 §.900E~01 0.000E+00 5.900E-01
1--135 2.964£-03 0.000€400 2.964€-03
KR-830 3.651E-11 0.000£400 3.651E~11
KR--85 1.217E+401 0.000E400 1.217E+01
XR-85M 1.061E-03 0.000E+00 1.061E~03
KR-~87 8.285E~16 0.000E+00 8.285E~16
XR--88 4.937£-06 0.000E+00 4,937E-06
XEI31IH 2.999E+00 0.0D0E+00 2.999E+00
XE133H ©.942E400 0.000E+00 9.942E+00
XE-133 4,3986402 0.000E400 4.398E+02
XE135M 2.339£-03 0.000£400 2.339E-03
XE-135 5.285E400 0.000E+00 5.286E+00
RB-~-87 ©0.000E+00 0.000E+00 0.000€+00
RB--88 5.140€-06 0.000E+00 5.140E-06
€5-135 1.833£-10 0.0006+400 1.833€E-10
Total) 4.735€402 D.O00E+00 Q.735E+02

N-4072-001



E&TS DEPARTMENT

ICCN NO./
CALCULATION SHEET PRELIM. GCN NO. PAGE__OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
: : CCN NO. CCON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_165  of 261
REV] ORIGINATOR DATE IRE DATE }rev] ORIGINATOR | DATE IRE DATE R
6 JN. YACKLE T. REMICK :
4

Bechtel Standard Cemputer Program LocaDose, NE319 Version 6.0, »~ 2001

Calc No.: N3072-001 Rev No.: (6 Input: fhd1000.1ti

Originator: flancy Yackle bate: 13 Hov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1ti Sheet No. 3%
Subject: FHA in FHE, 1000 cfm (R Inleakage - 1,75 Peaking

2azs=

~erapesults for Activity Computation at the end of 4.000 hours

pistributicn of Instantaneous Activity in CURIES

FHB AIR A20¢/7 Cont Roon
1--129 7.597E-13 4.887E-08 5.792E-16
1.-130 1.594E-10 1.025€-05 1,215E-13
1--131 8.925€-06 5.741E-01 6.804E-09
1.-132 1.637€-15 1,053E-10 1.248E-18
J--133 1.841E-06 1.184E-01 1.403E-09
I--135 7.57SE-09 4.872E-0% 5.775E-12
KR-83M 4.350E-17 8.890E-26 7.726E-14
KR--85 4.163€-05 8.508E-14 7.394E-02
KR-85M 2.361£-09 4.827E-18 4,194E-06
KR--87 6.201E+22 1.267E-30 1.101E-18
KR--88 8.606E-12 1.759E-20 1.529E-08
XE131M 1.019€-05 1.914E-12 1,810E-02
XEL3IM 3.279E-05 5.683€-12 5.823E-02
XE-133 1.483E-03 8.147E-1) 2.633E+400
XE135H 8.334E-09 2.58)E-11 6.948E-09
XE-135 1.464E-05 4,062E-12 2.599E-02
RB--87 0.000E+00 0.000E+00 3.470E-34
RB+-88 6.547E-11 1.759€-10 4.785E-09
€s5-135 4.219E-15 9.677E-12 9.784E-14
Total 1.593£-03 6.930£-01 2.809E+00

Bechtel Standard Computer Program LocaDose, RE319 Version 6.0, » 2001

Calc No.: H4072-001 Rev No.: 06 Input: Thbl00O.1t{

Originator: Hancy Yackle Date: 13 Nov 2002

Project: SOKGS UNITS 2,3 Job No.: fhbl000.1t1 Sheet No. 35
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

waewpesults for Activity Computation at the end of 4.000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A206/7  Total

[--129 3.375€-09 0.000E+30 3,.375€-09
[--130 7.816€-07 0.000E+J0 7.816E-07
[--131 3.990£-02 0.000£400 3.990E-02
1.-132 1.244E-11 D.000E+00 1,244E-1)
1--133 8.669E-03 0.000£+D0 8,669E-03
1--135 4.049E-05 0.000E+30 4.049E-05
KR-83M 3.781E-13 0.000E+J0 3.781E-13
KR+~85 1.849E-01 0.000E+J0 1.849£-01
KR-85M 1.379E-05 0.000£430 1.379E-05
KR--87 7.2558-18 0.000E+30 7.255E-18
KR--88 5.869£-08 0,000£420 5.869E-08
XE131M 4.547E-02 0.000E420 4,547E-02
° XE133M 1.491£-01 0.000E+20 1,491E-01
XE-133 6.647E+00 0.000E+30 6.647E+00
XE135M 9.103E-06 0.000E+J0 9.103E-06
XE-135 7.435£-02 0.000E+20 7.435€-02
RB--B7 0.000E+00 ©.000E+20 0.000£400
RB--B8 7.117E-08 0.000£+30 7.117€-08
Cs-135 5.094E-12 0.000E+00 §.094E-12
Total 7.130E400 0.000E400 7.150£400

N-4072-001



E&TS DEPARTMENT

ICCN NOJ
CALCULATION SHEET PRELIM. GON NO, PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fue!l Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_166_ of 261
REV] ORIGINATOR DATE {RE DATE REV ] ORIGINATOR DATE {RE DATE R
E
6 IN. YACKLE T. REMICK v
471*.
gechtel Standard Computer Progran LocaDose, NE319 Version 6.0, ~ 2001
Cale No,: N4072-001 Rev No.: 06 Input: fhb1000.1ti
Originator: Hancy Yackle pate: 13 Nov 2002
Project: SONGS UNITS 2,3 Job No.: fnb1000.1t3 Sheet No. 38
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1,75 Peaking
w~#*pesults for Activity Computaticn at the end of 6.000 hours
Distribution of Instantaneous Activity in CURIES
FHB AIR A206/7 Cont Room
1--129 1,703£-16 4.887E-08 1,298E-19
I--130 3.193€-14 9.164E-06 2.435E-17
1--131 1.986£-09 5.700E-01 1.514E-12
1--132 2.000E-19 5.740E-11 1.525€-22
1--133 3.861E~10 1.108E-01 2.944£-13
1--135 1.377€-12 3.951E-04 1.050£-15
KR-2H 4,571E-21 9.344€-30 3.196E-15
KR--85 0.331E-09 1.907€-17 6.524E-03
KR-854 3.885E-13 7,940£-22 2.716E-07
KR--87 4.673E-26 9,551£-35 3,267E-20
KR--88 1.188£-15 2.428¢-24 8,308E-10
XE131M 2.274£-09 1.880E-12 1.589E-03
XEL33M 7.160E-09 5.256E-12 5.004E-03
XE-13) 3.251E-07 7.331E-11 2,298E-01
XE135M 1.522€-12 2.093£-11 3.116€-12
XE-135 2.B19E-09 3.269E-12 1.95%E-03
RB--87 0.000E+00 0.000E+00 1.029E-35
PB--88 9.153E-15 1.640€-12 2.601E-~10
€s-135 1.558E-18 9.677E-12 7.414E15
Tota) 3.531E-07 6.8)26-01 2.449E-D)
Bechtel Standard Computer Program LocaDose, KE319 Version 6.0, » 2001
Calc No.: N4072-001 Rev Ho.: 06 Input: fhb1000.1ti
Originator: Hancy Yackle Date: 13 Nov 2002
Project: SONGS UNITS 2,3 Job No.: fhb1000,1t§ Sheet Mo. 39
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking
sa**pesyits for Astivity Computation at the end of 6.000 hours
Activity Released from Each Hode fn CURIES
Since Last Printout
FHB AIR A206/7 Total
1--129 7.565E-13 0.000E400 7.565E-13
1--130 1.566E-10 ©.000€+00 1.566E-10
I1--131 8.880£-06 0.D00E+00 8.880E-06
1--132 1.52Q0£-15 0.000E+00 1.520E-~15
1--133 1.819E-06 0.000E+00 1.819E-06
1--135 7.360E-09 0.000E+00 7.360E-09
KR-8IM 3.974E-17 0.000E+00 3.874E.17
KR--85 4.145€-05 0.000E400 4.145E.05
KR-85M 2.268E-09 0,D0QE+00 2.2685-09
KR--87 5.467€-22 0,000E400 5.867E-22
KR--83 8.103£-12 0.000E400 8.103E-22
XE131M 1.0142-05 0.000E400 1,014E-05
XE133M 3.255€-05 0.000E+00 3.255E-05
AE-133 1.475£-03 0,000E+00 1.475€-03
XE135M . 5.526E-09 0.000E400 5.526€-09
XE-135 1.432E-05 0,000E+00 1.432€-05
R8--87 0.000E+00 0,000£+00 0.COOE+0D
RB--88 4.4785-11 0,000£400 4.478£~11
C5-135 4.292E-15 0.000E+00 4,292E-15
TJotal 1.584€-03 0.000£+00 1,584E-03

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIN, CON NO. PAGE __OF __

Project or DCP/FCN/ECP Calc. No._N-4072-001 CCN CONVERSION:
CCN NQ, CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_167 of 261
rev] oriGINATOR DATE IRE DATE |REV] oRIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK :
4

8echte) Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: 05 Input: fhbl1000.)1t{

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1ti Sheet Ro. 42
Subject: FHA 4n FHB, 1000 cfm CR Inleakage - 1,75 Peaking

Gsxasuamgalsss

rwaResults for Activity Computation at the end of 8.000 hours

Distribution of Instantaneous Activity in CURIES

FHB AIR A206/7 Cont Room

1--129 3.817E-20 4.837E-08 2.910€-23
1.-130 6.399E-18 8.192E-06 4.879E-21
1--131 4.420£-13 5.659E-01 3.370£-16
. 1..132 2.445£-23 3.130E-11 1.864E-26
1--133 8.100E-14 1.037€-01 6.175E-17
1--135 2.502E-16 3.204£-03 1.90BE-19
KR-83M #.805E-25 9.8206-34 1,322E-16
KR~~85 2.091E-12 4.275E-2t 5.757€-04
KR-85M 6.391€-17 1.306€-25 1,759E-08
KR--87 3.522E-30 0.000£400 9.693E-22
KR--88 1.680£-19 3,353E-28 4.515E-11
XEDIIM 5.073E-13 1.866E-12 1.395£-0%
XE133M 1.563E-12 4.919E-12 4.301E-04
XE-133 7.304E-11 6.870E-11 2.005£-02
XE135M 2.766E-16 1.697£-11 1.371E-15
XE-135 5.429E-13 2.651E-12 1.492E-04
RB-~87 0.000E400 0.000E+30 0.000E+00
RB-~83 1,264E-18 1.526E-14 1.413E.11
£5-135 4,670E-22 9.677E-12 5.61BE-16
Total 7.827E-11 6.699E-01 2.136E-02

Bechtel Standard Computer Program LocaDose, NEJ19 Version 6.0, ~ 2001

Calc No.: N3072-001 Rev No.: 035 Input: fhbl000.1t{

originator: Nancy Yackle Date: 13 Nov 2002 .

Project: SONGS UMITS 2,3 Job Ho,: fhb1000.1t4 Sheet No. 43
Subject: FHA {n FHB, 1000 cfm CR Inleakage - 1.75 Peaking

*a#2pesults for Activity Computition at the end of 8.000 hours

Activity Released from Each Node in CURIES
Since Last Printout

FHB AIR A20677 Total

F--129 1.696£-16 0.000E+00 1.696E-16
J--130 3.138€-14 0.000E+30 3.138E-14
1--131 1.976E-09 0.000E+00 1.976E-09
1--132 1.858E-19 0.000E400 1.858£-19
1--133 3.815E-10 0.000E+00 3.815E-10
1--135 1.338€-12 0.000E+00 1.338£-12
KR-8IM 4.176€-21 0.000E490 4.176€-21
KR--85 9.291€-09 0.000£430 9.291E-09
KR-B5M 3,731E-13 0.000E+30 3.731E-13
XR--87 0.000E+00 0.000E490 0.000E+00
KR--88 1.119E-15 0.000£430 1.119€-15
XE131H 2.263E-09 0.0002+30 2.263E-09
XE1334 7.107E-09 0.000E+30 7.107E-09
XE-133 3.273e~07 0.000£+430 3,273E-07
XE1I5H 1.009£-12 0.000£4)0 1,009E-12
XE-135 2.758£-09 0.000E+20 2.758E-09
RB--87 0.000E+00 0.000E430 0.000E+00
RB--88 6.256E-15 0.000E410 6.256E-15
€5-135 1.569E-18 0.000E+30 1.569E-18
Total 3.511£-07 0.000€+)0 3.511E-07

N-4072-001




E&TS DEPARTMENT

ICCN NO/

CALCULATION SHEET

PRELIM. CCN NO.

PAGE ___OF ____

261

[==n>

Project or DCP/FCN/ECP Calc. No._N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 168 of
REV] ORIGINATOR DATE JRE DATE REV ] ORIGINATOR DATE JRE DATE
6 |N. YACKLE T. REMICK
Bechtel Standard Computer Program LocaDese, NE319 Version 6.0, ~ 2001
Calc No.: H4072-001 Rev No.: 06 Input: fhb1000.1ti
Originator: Nancy Yackle Date: 13 Nov 2002
Project: SOHGS UNITS 2,3 Job Mo.: fhb1000,1t4 Sheet No. 46
Subject: FHA in FHB, 1000 c¢fm CR Inleakage - 1.75 Peaking
LEZTE 3] EETARRTTITI TS NIT - *az=3 STIETan
swaagesylts for Activity Computation at the end of 10.C0 hours
pistribution of Instantaneous Activity in CURIES
FH3 AIR A206/7 Cont Roon
1--129 8.556E-25 4.887E-08 1.159E-26
1--130 1.2826-21 7,323£-06 1.735€-24
1--131 $.838£-17 5.618£.01 1.332£-19
1--132 2.988£-27 1.706E-11 &.046E-30
" --133 1.693E-17 9.703E-02 2.301E-20
1--135 4.543E-20 2.598E-04 6.159E-23
KR-83IM 5.043£-29 D.000E+00 1.471E-17
KR--85 4.683E-16 9.582E-25 1,366E-04
KR-B5M 1.051E420 2.149E-29 3.063E-09
KR-~87 0.000£+00 0.C00E+00 7.731E-23
KR--88 2.265E-23 4.629E-32 6.598E-12
XE13IM 1.1326-16 1.853E-12 3,295E-05
XEQIIM 3.414€-16 4.603E-12 9.938E-D5
XE-133 1.621E-14 6.429E-11 4.709E-03
XE135H 5.027€-20 1.376E-11 1.604E-18
XE-135 1,0468-16 2.1508-12 3.040E-05
RB--87 0.000E+00 0.00CE+00 0,000£400
R8~-88 1.745€-22 1.420€-16 2.668E-12
€S-135 1.274E-25 9,677€-12 1,689E-16
Totat 1.735€-14 6.591€-01 5.008E-03 B
Bechtel Standard Computer Program Localose, WE319 VYersion 6.0, ~ 2001
Cale No.: N4072-001 Rev No.: 06 Irput: Thbl000.1tf
Originator: Hancy Yackle Date: 13 Mov 2002
Project: SONGS UNITS 2,3 Job No.: fhb1000.1ti Sheet Ho. 47
" Subject: FHA in FHB, 1000 cfm CR Inleskage - 1.75 Peaking
*awagecylts for Activity Corputation at the end of 10,00 hours
Activity Released from €ach Node §n CURIES
Since Last Printout
FHB AIR A206/7 Total
1--129 3.801E-20 0,0C0E+00 3.801E-20
1-.130 6.288E~18 0.000E+00 6.288€-18
J-=131 4.398E-13 O,D00E+400 4.398E-13
1--132 2.246E-23 0,000Z400 2.246E-23
J--133 8.002€-14 0.000£+00 8.002E-14
1--135 2.431€-16 0.000E400 2.431E-16
KR-83M 4.345€-25 0,000E+00 4.335E-25
KR--85 2.083E~12 0.000€+00 2.083E-12
¥R-85H 6.138E~17 0,000E+00 6.138E-17
XR--87 0.C00E+00 0,000£400 0,000E+00
KR--88 1.545€-19 D,000£+0D0 1.535£-19
XE1IIH 5.048E~13 0.000E+00 5,048E-13
XE133H 1.552€-12 0.000£+400 1,552E-12
XE-133 7.2642-11 0D.000E+00 7.264E-11
XE135H 1.833E~16 0.000€+00 1.833E-16
XE-135 5.310£-13 0.000€400 5.310E-13
RB--87 0.000E+00 0.000£400 0.000E+D0
RB--E8 8.638E-19 0.000E+00 8.638E-19
€5-135 4.684E-22 0.000E+00 4.684E-22
Total 7.783E-11 0.000£400 7.783E-11

N-4072-001




E&TS DEPARTMENT
CALCULATION SHEET

ICCN NO/
PRELIM. CCN NO. PAGE___OF ___
CCN CONVERSION:

CCNNO. CCN --

Project or DCP/FCN/ECP Calc. No.__N-4072-001

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

Sheet 169 of 261

Subject: FHA in FIIB, 1000 c¢fm CR In)eakage - 1.75 Peaking

maesssws wEawy
*awaResults for Activity Computation at the end of 24.00 hours

Activity Released from Each Node in CURIES
Since Last Printout

FiB AR A206/7 Total

1--129 8.459£-24 0.000E400 8.459E-24
1--130 1.260E-21 0.000E+D0 1,260E-21
1--131 9.790E~17 0.000E430 9.790E-17
1--132 0.000E+00 0.000E430 0,000£+00
1--133 1.679E-17 0,000E+30 1,679€-17
1.-135 4.420E-20 0.000E+00 4.820E-20
KR-831 0.0002400 0.000E+00 0.000E+00
KR--85 4.6692-16 0.000E+00 4.669E-16
KR-85M 1,0102-20 0.000E+J0 1.010E-20
KR~-87 0,0002400 0.000E430 0.000E+00
KR~~B8 2.121€-23 0.000E4J0 2.121E-23
XE131H 1.127E-16 0.000E+)0 1,127€-16
XE133H 3.3895-16 0.000E+)0 3,389E-16
XE-133 1.612£-14 0.000E+30 1.612E-14
XE135M 3.333£-20 0.000E430 3,333£-20
XE-135 1,0232-16 0.000E+00 1,023E-16
RB--87 0.0002+400 0.000E+00 0.00DE+00
RB--88 1.193€-22 0.000E+J0 1.193E-22
€5-135 0.000E+00 0.0C0E4J0 O,000E+00
Total 1.726€-14 0.000£430 1.726E-14

REV] ORIGINATOR DATE IRE DATE REV | ORIGINATOR DATE IRE DATE R
E
6 |N. YACKLE T. REMICK v
ﬁi
Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, » 2001
Calc No.: N4072-001 Rev Ho.: 06 Input: fhb3000.1t§
Originator: Nancy Yackle Date: 13 Nov 2002
Project: SONGS UNITS 2,3 Job No.: fhb1000.1t§ Sheet No. 50
Subject: FHA In FuB, 1000 cfm CR Inleakage - 1.75 Peaking
NN EENESENEERINISISSSSSEIIEESES =Ss3asmen
werspesults for Activity Computation at the end of  24.00 hours
Distribution of Instantaneous Activity in CURIES
FKB AIR A206/7 Cont Room
1--129 0.000£+00 4,887E-08 0,000E+00
1--130 0.000E+00 3.341E-06 ©.QO0DE+00
1--131 0.000E+00 5.,343E-01 0.000E+00
1--132 0.000E+00 2.443E-13 0.000E+00
1--133 0.0002+400 6.100E-02 0.000E+00
{--135 0.000£400 5.987E-05 0,000E+00
¥R-B3H 0.000E+00 0.000E+00 3,100DE-24
KR--85 0.,000£+00 0.000£+00 S,77BE-03
KR-B5M 0.000E+00 0,000E+00 1,486E-14
KR--87 0.000E+00 0.000E+D0 }.588E-30
KR--83 0,000E+00 0.000E+D0 9.388E-18
XE13IM 0.000E+00 1.763E-12 1.347£-09
XEI33M 0,000E+00 2.902E-12 3.896E-09
XE-133 0.0D0E+00 4,053E-11 1.848E-07
XE135M8 0.000E+00 3.199E-12 0,000E+00
XE-135 0.000E+00 4.998E-13 4.430E-10
RB--87 0.000£+00 0.000E+00 0.00DE+00
RB--88 0.000£400 8.581E-31 4.169E-18
€5-135 0.000E400 9.677E£-12 2.659E-21
Total 0.000E+00 5.953£-01 1.95BE-07
Bechtel Standard Computer Program LocaDose, KE319 VYersion 6.0, » 2001
Calc Ho.: NH4072-001 Rev No.: 06 Input: fhb1000.1ti
orfginator: Nancy Yackle Date: 13 Nov 2002
Project: SONGS UNITS 2,3 Job Ho.: fhb1000.1t§ Sheet No. 51

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM. GON NO. PAGE __OF _

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_170_of 261
REV] ORIGINATOR DATE IRE DATE _§Rev] ORIGINATOR { DATE IRE DATE R
6 |N. YACKLE T. REMICK I3
4

Bechtel Standard Conputer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc Ho.: R3072-001 Rev Wo.: 06 lnput: thb1000.)td

Originator: Hancy Yackle Date: 13 Nov 2002

Project: SONGS UNETS 2,3 Job No.: fhb10C0.1ti Sheet No. 54
Subject: FHA fn FHB, 1000 cfm CR Inleakage - 1.75 Peaking

#+»+Resylts for Activity Computation &t the end of 96.00 hours

Distribution of Instantanecus Activity §n CURIES
FHB AIR A206/7 Cont Room

144129 0.0D0E+00 4.887E-08 0.000£+00
I--130 0.0002+00 5.905£-08 0,000E+00
1.-131 0.000E400 4.125E-01 0,D00E+00
1.-132 0,000E+00 8.017E-23 D,0DOE+D0
1.-133 0.000E+00 5.603E-03 0.000E+00
1.-135 0.000E+00 3.156€-08 0.000E+00
KR-83M 0.000E+00 0.000£+00 0.000E+00
KR--85 0.000E+00 0.000£400 1.858E-31
KR-85M 0.000£+400 0.000E+00 0.000E+00
KR-~87 0.000E+00 0.000E+400 0.000E+C0
KR-~83 0.000E+00 0.000E+00 0.000E+00
XE13IH 0,000E+00 1.365E-12 0.000£+00
XEI33M 0,0006+00 2.743€-13 0.000E400
XE-133 0.000E+00 3.831E-12 4.033E-30
XEI35M 0.000£+400 1.851E-15 0.000E+00
XE-135 0.000E+00 2.892E-16 0.000E+00
RB-+87 0.000E400 0.000E+00 0.000E+00
RB+-38 0.000E+0¢ 0.000E+00 0.00DE+00
€s-135 0.000E+00 9.677E-12 0.00CE+00
Total 0.000E+00 4.181E-~01 4.219E-30

Bechtel Standard Cemputer Program LocaDose, NE319 Version 6.0, » 2001

Calc Ho.: H4072-001 Rev No.: OB Input: fhb1C00.)ti

Originator: Nancy Yackle Date: 13 Rov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl00D,1t§ Sheet No. 55
Subject: FHA in FHB, 1000 cfm CR Inleakage ~ 1.75 Peaking

WO SNBIISTTITISIILLSASSNEILLAZI ST 23333

sawipesylts for Activity Computation at the end of 96.00 hours

Activity Released from £ach Kode in CURIES
Since Last Printout

FHB AIR A206/7  Total

1--129 ©.000E£+00 0.000E+00 0.000E+00
1--130 0.000€+00 0.000E+00 0.000E+00
1--131 0.000E+00 0.000E+00 0.000E+00
1--132 0.000E+00 0.000E+00 0.0C0E+00
1--133 0.000E+00 G.000E+00 0.000E+00
1.-138 ©0,000E400 0.000E+G0 0.000E+00
XR-83M 0.000E+0D 0.GDQE+00 ©.000E+00
KR--85 0.C00E+00 0.000E+00 0.00DE+CO
KR-85H 0,000E+00 0.000E+D0 0,000E+Q0
KR-~87 0,000E+00 0.000E+00 0,000E+00
KR-~88 0.000E+00 0.000£+00 0.000E+00
XELYK 0.000E+00 0.000E+00 0.000E+00
XE13134 0.000£+0C 0.000E+00 ©.000E+00
XE-133 0.000E+00 0.000E+00 0.000E+00
XE1I5H 0.000E+00 0.000€+00 0.000E+00
XE-135 Q.000£+00 0.000E+00 0.000E+00
R8--87 0,000£400 0.CO0E+00 0.0Q0E+00
R3--88 0.000£+00 0.000E+03 0.000€+00
C5-135 0.000E400 0.000€+00 0.000€+00
Total 0.000£+40Q 0.000E+00 0.000€+00

N-4072-001



E&TS DEPARTMENT

. ICCN N0/
CALCUILATIO N SH EET PRELIM. CCN NO, PAGE__OF ___
Project or DCP/FCN/ECP Cale. No._N-4072-001 CON CONVERSION:
CCNNO. CCN --
Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Sheet_171 of 261
REV] ORIGINATOR DATE {RE DATE REV ] ORIGINATOR DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4
+
Bechte] Standard Conmputer Program LocaDose, HE319 Version 6.0, ~ 2001
Calc No.: HA072-001 Rev No.: 06 Input: fhb1000.1ti
Originator: Hancy Yackle Date: 13 Rov 2002
Project: SONGS UNWITS 2,3 Job No.: fhb1000.1t1 Sheet No. 58
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1,75 Peaking
FZIIITTTITS =23 ==
wwesgesults for Activity Computation at the end of  720.0 bours
Distribution of Instantaneous Activity in CLRIES
FHB AIR A206/7 Cont Room
1--129 0.000£+00 4,837E-08 0.000E+00
[--130 0.000£+00 3.812E-23 0.000E+00
1--13) 0.000£+00 4.387E-02 0.000£+00
1--132 0.000E+00 0.000E+00 0.000E+0D
1.-133 0.000E+400 5.783E-12 ©.000E+00
1--135 0.000E+00 0.000E+00 0.000E+00
KR-834 0.000£+400 0.000E+00 0, 000E+00
KR--85 0.000E+00 0,000£40D 0.000E+00
KR-85H1 0.000E+00 0.000E+00 0.0D0E+00
XR--87 0.000E+00 0.000E+00 0.0D0E+0D .
KR--88 0.000E+00 0.000E+00 D.000E+0C
XE131M 0.000E+00 1.544E-13 0.000E+0C
XE133M 0.000E+00 5.271E-22 0.0Q00E+00
XE-133 0.000E+0D 7.362€-21 0.000E+00
XE135M 0.000E+00 0.000E+00 0.000E+00
XE-135 0.000E+00 0.0DQE+00 0.000E+00
RB--87 0.000E+D0 0.00CE+00 0.000E+00
RB--88 0.000E+00 0.000E+00G ©.000E+00
Cs-135 0.000E+00 9.677E£-12 0.000E+00
Total 0.000E+00 4.387E-02 0.000£+00
Bechte) Standard Computer Program Locabose; NE319 Version 6.0, ~ 2001
Calc Ho.: N3072-001 Rev No.: 06 Input: fhb1000.1t§
Originator: fancy Yackle Date: 13 Hov 2002
Project: SONGS UNITS 2,3 Job No.: fhb1000.1¢i Sheet No. 59
Subject: FHA in FHO, 1000 ¢fm CR Indeakage - 1.75 Peaking
***eResults for Activity Computation at the end of 720.0 hours
Activity Released from Each Node in CURIES
Since Last Printout
FHB AIR A206/7  Total
1--129 0.000E+00 0.000E+9D O,000E+00Q
1--130 0.000E+00 0.000£400 0,000£400
1--131 0.000E+00 0.000E+J0 0.000E+00
1--132 0.000£+00 0.000E+J0 0.000E+00
1-.133 0.000£400 0.000E+J0 0.000E+00
1--135 0.000E+00 0.000E+30 0.000£+00
KR-834 0.000£+00 0.000E+30 0.00DE+00
KR-~85 0.000£+00 0.000£420 0.000E400
KR-85M 0.000E+00 0.000E430 0.000E+00
KR--87 0.000E+00 C.D0OE+ID 0.000E+00
KR--B3 0.000E+00 0.000E+30 ©.000E+00
XE13IK 0.000€+00 0,000E+90 0.000E+00
Xe133n 0.000E400 0,000E490 O.000E+00
XE-133 0.000E+00 0.000E+20 0.000£400
XE135M 0.000E400 0.000E+30 0.000E+00
XE-135 0.000£400 0.000E+30 ©0.000£+00
RB.-87 0.000E+00 ©.000E+J0 0.000E+00
RB.-88 0.000£400 0.000E+30 0.Q00E+00
€5-135 0.000£400 0.000E430 0.000E+00
Total 0.000£400 0.000E+30 0.000E+00

N-4C072-001



E&TS DEPARTMENT

ICCN NO./
CALCULATION SHEET PRELIM. CCN NO. PAGE __OF ___
Project or DCP/FGN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
, CCN NO. CON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_172_ of 261
REV] ORIGINATOR DATE IRE pDATE _IREV] ORIGINATOR | DATE IRE DATE
8 IN. YACKLE T. REMICK

'4=<m:n

9.2.9 LOCADOSE Dose Calculation Input File - 1000 ¢fm case (fhb1000.1di)

FHA in F5B, 1000 cfm CR Inleakage - 1.75 Peaking

Nancy Yackle

SONGS UNITS 2,3

£h51000.1di

N¢072-001 06
1

DOFDORDRODRR
2 2 4
3 5 4

REM REM/HR
2.7200E-04
3.4700E~04
7.7200E-06
3-4700E-04
3.1000E-03
.4700E-04
.0000E+00
.0000E+00
-0000E+00
.0000E+00
.4700E-04
.0000E+00
3.4700E-04
1.0000E+00
3.4700E-04
2.4000E+01
7.2000E+02
1.0000E+00

W= NN W

3 1 ¢

0.0000E+00
0.0000E+00
7.7200E~06
3.4700E~04
3.,1000E-03
3.4700E-04
8.0000E+00
8.0000E+00
1.0000E+0D
1.0000E+00

1.0000E+00
0.6000E+00
9.6000E+01
1.0000E+0¢Q

0.0000E+00
0.00002+00
4.7400E-06
1.7500E-04
1.8000E-03
3.4700E-04
2.4000E+01
2.4000E+01
1.0000E+00
1.0000E+00

1.0000E+00
0.4000E+00
7.2000E+02

1.0000E+00

0.00002+00
0.0000E+00
3.6700E-06
2.3200E-04
9.8000E-04
3.4700E-04
9.6000E+01
7.2000E+02

0.0000E+00

2.6700E-06

2.4000E-04

7.2000E+02

N-4072-001




E&TS DEPARTMENT

| ICGN NO./
CALCULATION SHEET PRELIM, CON NO. PAGE __ OF __
Project or DCP/FCN/ECP Calc. No._N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_173 of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK :
5d

9,2.10 LOCADOSE Dose Calculation Output File - 1000 ¢fm case (fhb1000.1do)

NOTE: The following are relevant excerpts from the LOCADOSE Code dose calculation output file.
Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001
Calc No.: N4072-001 Rev No.: 06 Input: £hbl000.1di

Originator: Nancy Yackle Date: 13 Nov 2002
Project: SONGS UNITS 2,3 Job No.: £hb1000.1di Sheet No. 1

Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

P e s e i e e s e s i it

ctandard Computer Program
NE319 LOCADOSE Version 6.0

This is the Dcse Calculation Program. This program
calculates doses and dose rates for people at locations
within building regions and at off-site locations.

~ Bechtel Corporation, 1978, 2001
All Rights Reserved.

This program contains proprietary and confidential
informaticn belonging to Bechtel Power Corporation.

This program is also an unpublished work protected by
the copyright laws of the United States. Any
reproduction in full or in part or use or disclosure

of the information contained in this program is

strictly prohibited without the express prior written
permission of Bechtel Power Corporation, 50 Beale Street
San Francisco, Califormia 94105, U.S.A.

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET PRELIM. CCN NO. PAGE_OF:__

Project or DCP/FCN/ECP Cale. No._ N-4072-001 CCN CONVERSION:
CCN NO. CON -
Subjecl_Fuet Handling Accident inside Fuel Handling Building - CR & Offsite Doses Sheet_174_of 261
REV) ORIGINATOR DATE IRE DATE _JREV] DRIGINATOR | DATE 1RE DATE R
6 IN. YACKLE T, REMICK :
153

Bechtel Standard Computer Program LocaDose, NE31S Version 6.0, ~ 2001
Calc No.: N4072-001 Rev No.: 06 Input: £hbl000.1di

NE319 Dose Input Summary

This run uses the file £hbl000.ltf
generated on 13 Nov 2002 at 12:44:47

The following options and calculations are performed:

Doserates within regions will be calculated
Doserates offsite will be calculated

Doses within regions will be calculated
Offsite Doses will be calculated

Control PRoom doses will be calculated

This run evaluates 31 isotopes using 4 regions
Offsite doses for 3 dose points will be calculated

The library file £hb1000.1ib is used in this xun
4072-001rev6é isotope data created on 11/04/2002 is used
Dose Conversion Factors from ICRP30Thy&RG1.109Irmer are used

Isotopes Considered in this Run

i~-129 1I1--129 I--129 I--230¢ 1I--130 I--130 X-~131 I--131
I--131 I--132 I--132 I--132 I--133 I-~-133 1I-~133 I--135
I~-135 1I-~135 XR-83M KR--85 XR-85M KR--87 KR--88 XE131M
XE133M XE-133 XE135M XE-135 RB--87 RB--88 (5-135

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl1000.1di Sheet No.
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

2 1+ 24 33 P2 2 3 d-b -t i 2 tt t i  P  E  E  2  + F 2 s=o==E== ==== -3~3-3 -4 ——)

N-4072-001



E&TS DEPARTMENT

. ICCN NOJ
CALCULAT'ON SHEET PRELIM. CCN NO. PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 175 of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK 5
4

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001
Calc No.: N4072-001 Rev No.: 06 Input: fhb1000.141

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: £hbl000.2gi Sheet No. 3
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking
T I E P L AR R X R R R R XL PP A 2 2 22 4 R 3-2 F-1 L It it 1ttt 1 st 1t i - E

NE319 Dose Input Summary

Finite Cloud Correction Factors for Each Region

Region 2 3 4
Factor 1.000E+00 1.000E+00 1.000E+00

Occupancy Factor for Each Region

Period {hrs) Region 2 3 q
0.000 - 24.00 1.000E+00 1.000E+00 1.000E+DD
24.00 - 96.00 1.000E+00 1.000E+00 6.000E-01
96.00 - 720.0 1.000E+00 1.000=+00 4.000E-01

Breathing Rates (m~3/sec) for Each Region
Period (hrs) Region 2 3 4
0.000 - 720.0 3.470E-04 3.470E-04 3.470E-04

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET - [eomes

PAGE__OF ___
Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheef_176 of 261
REV] ORIGINATOR DATE IRE DATE JREV) ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK v
4

Bechtel Standard Computer Program lLocaDose, NE319 Version 6.0, «~ 2001
Calc No.: M4072-001 Rev No.: 06 Input: £hb1000.31di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: £h%1000.14i Sheet No.
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

Cr RS SESCESESCSERNSRIRRSSSR=SST=R=TER

NE319 Dose Input Summary

Finite Cloud Correction Factor for Each Dose Point

Dose Point Distance {m) Finite Cloud Factor

S ROT RPPLIC 1.000E+00
2 NOT APPLIC 1.000E+00
3 NOT APPLIC 1.000E+00

X/Q IN sec/n*3 for Each Dose Point

Period (hrs} Dosepoint 1 2 3
0.0060 - 2,000 2.720E-04 7.720E-06 3.100E-03
2.000 - 8.000 0.0002+00 7.720E-06 3.200E-03
8.000 - 24.00 0.000Z+00 4,740E-06 1.800E-03
24.00 - 586.00 0.000E+00 3.670E~06 9.800E-04
96.00 - 720.0 0.000E+00 2.670E-06 2.400E-04

Breathing Rates in m*3/sec for Each Dose Point

Period (hrs) Dosepoint 1 2 3
0.000 - 2.000 3.470E-04 3.470E-04 3.470E-04
2.000 ~ 8,000 0.000E400 3.470E-04 3.470E-04
8.000 - ~ 24.00 D.00QE+Q0 1.750E-04 3.470E-04
24.00 ~ 720.0 0.000E+00 2.320E-04 3.470E-04

Se=z==Ss EESEES=SISCSSSSSESEISTZRASRRNEIS

N-4072-001




E&TS DEPARTMENT

ICCN NO./
CALCULATION SHEET PRELIM. CCN NO, PAGE __OF __
Project or DCP/FCNJECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_177__of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
E
6 |N. YACKLE T. REMICK ' v
4

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: 06 Input: £hb1000.1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl000.1di Sheet No. 5
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

a2s=connEeRsSNEaRISSTRRSRRSIE

NE319 Oose Rate Within Regions Summary
Dose ratzs in REM/HR for region 2 FHB AIR

Inhalation Immersion

Time Thyroid Lung Bone Beta Skin  Whole Body
0.000E+0D  2.420E+04  4.B31E+02  7.401E+01  1.338E+02  7.487E+0D
2.780E-03  2.392E+04  4.775E+02  7.315E+01 1.322E402  7.399E+00
5.0002-062 1.961E+04  3.915£+402 5.997E+01 1.034E+02 6.064E+00
1.0005-01  1.589E+04 3.172£+02 4.859E+D1 8.779E+01  4.512E+00
2.000E-01 1.043E+04 2.083E+02 3.191E+01 5.761£401  3.223E+00
5.000E-01 2.954€+403 5.896E+01 9.0308+00 1.629E+0F 9.106E-01
1.000E+00 3.606E+02 7.1956+400 1.102E+00 1.983E+00 - 1.108E-01
2.000E+00 5.374£+00 1.072E-01 1.640E-02 2.941E-02  1.642E-03
4.000E4+00 1.194E-03 2.378BE-05 3.635E-06 6.480E-06 3.611E-07
6.000E+00 2.651E-07 5.2776-09 B.060E-10 1.429E-09 7.948E-11
8.000E+00 5.889E-11 1.171E-12 1.787E-13 3.153E-13 1.751E-14
1.000£+01 1.308E-14 2.600E-16 3.964E-17 6.963e-17 3.862E-18
2.000E+01 0.000E+00 0.000E+00  0.000E+00 0.000E+00  0.000E+00
9.600E+01  ©0.000E+00 0.000E+00  0.000E+00  0.000E+00  0.000E+00
7.200E402  0.000E+D0  O0.000E+00  0.000E+00  0.000E+00  0.000DE+00

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: K4072-001 Rev No.: 06 Input: fhblD0C.1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1di Sheet Ho. 6
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking C

NE319 Dose Rate Within Regions Summary
Dose rates §n REM/HR for region 4 Cont Room

Inhatation Immersion

Time Thyroid Lung 8one Beta Skin Whole Body
0.000€+00  0.000E+00  0.000£+00 0.000E400  0.0DDE+00  0.0O0E+00
2,780E-03  3.B29E+00 7.644E-02 1.171E-02 2.117E-02 1.065E-03
5.000E-02  6.018E+01  1.201E+00  1.841E-01 3.326E-01 1.674E-02
1.000E-01  3.630E+01 7.401E-01 1.110E-01 5.195e~01 2.542E-02
2.000E-01 1.575€401 3.468E-01 4.816E-02 7.545€-01  3.644E-02
5.000E-01  3.155E400 1.044E-01 ©9.645E-03 8.713E-01 4.187E-02
1.000E+00  3.763E-01 3.531E-02 1.150E-03  5.738E-01 2.754E-02
2.000E+00 5.607E-03 8.7376-03 1.711E-05 1.771E-01 8.488E-03
4.000E400  1.245E-06 7.528E-04 3.794E-09 1.539E-02  7.364E-04
6.000E+00 2.766E-10 6.538E-05 8.589E-13  1.335E-03  6.379E-05
8.000E+00 6.214E-14 5.702£-06 1.542E-15 1.160E-04 5.531E-06
1.000E401 2.331E-16 1.335E-06 4.077E-16 2.709E-05 1.291E-06
2.400E+01  3.281E-21 5.1956-11 6.403E-21 1.045E-09 4.937E-11
9.600e+01 0.000E+00 1.120E-33 0.C00E+00 2.238E-32 1.044€-33
7.200E402  0.000E+00  0.00DE+400  0.000E+00  0.000E+00  0.00DE+00

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, GON N, PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subjsct_Fuel Handling Accident inside Fuel Handling Building - CR & Ofisite Doses Sheet_178 of 261
REV] ORIGINATOR DATE IRE DATE _JREVE ORIGINATOR | DATE IRE DATE R
6 M. YACKLE T. REMICK s
4

Bachtel Standard Computer Frogram LocaDose, NE319 Version 6.6, ~ 2001

Calc No.: §4072-001 Rev No.: 06 Input: fhbl100Q.1ds

Originator: Kancy Yackle Date: 13 Nov 2002

Project: SOKGS UNITS 2.3 Job No.: Thb1000.1di Sheet Ro. 7
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

S EMSEEEMUNCSC S R RCEASEECN SO EEsssEsRsasdRlICT SIS CERERSS S ESCIIRd eesanea

NE319 Doses Within Regions Summary
Doses in REM for region 2 FHB AIR

Inhaiation Immersion
Time Interval (hr) Thyroid  tung Bone Beta Skin Whole Body
0.000  ~2.7BOOE-03 6.688E+0! 1.335E+00 2.046E-0! 3.697€-01 2.069E-02
2.7800£-03-5.0000E-02 1.024€+03 2.045E401 3.133E400 5.661£+00 3.268E-01
5.0000E-02-0.1000 8.843E+402 1.765E+01 2.704E400 4.886E+00 2.734E-01

0.1000  -0.2000 1.297E+03 2.589E+01 3.967E+00 7.164E+00 4.008E-01
0.2000 ~0.5000 1.778E403 3.549£401 5.437E+00 9.813E+00 §5.488£-01
0.5000 ~ 1.000 6.166E+02 1,230E+01 1.884E+00 3.396E+00 1.899E-0%

1.000 - 2.000 8.446E+0) 1.685E+00 2.580€-01 4.640£-01 2.592£-02
2.000 - 4.000 1.2776400 2.547e-02 3.898E-03 6.984E-03 3.898E-04
4.000 - 6.000 2.837E-04 5.6526-06 8.639£-07 1.539£-06 8.572£-08
6.000 - 8.000 6.301€-08 1.254£-09 1.915E-10 3.393E-10 1.887E-11
8.000 - 10.00 1.400E-11 2.784E-13 4.247¢-14 7.48BE-14 4.153E-15
10.00 - 24.00 3.111€-15 6.182E-37 9.423E-18 1.654E-17 9.173t-19
24.00 - 96.00 0.000E+00 G.000E+00 0.000E400 0.000€+00 0.000E+00
96.00 - 720.0 0.000£400 0.000E400 0.000E+00 0.000E+00 0.000E+00

Total 5.753E403 1.148E+402 1.759E401 3.176E401- 1.777£+00

Bechtel Standard Computer Program LocaDose, KE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: G6 Input: fhbl000.1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job Mo.: fhb1000.1di Sheet Ro. 8
Subject: FHA in FHB, 1000 c¢fm CR Inleakage - 1.75 Peaking

EEESAERTIAINSSESNEAEYNNRaSY = LRI TP TP T4y

NE319 Doses Within Regions Summary
Curulative doses in REH for region 2 FHB AIR

Inhalation Irmersion

Time Thyroid Lung Bone Beta Skin  Whole Body
2.7805-03  6.688E+01 1.335E400 2.046E-01 3.6976-01 2.069E-02
5.0002-02 1.091E+403 2.178E+01 3.337E400 6.031E400 3.375¢-01
1.000E-01  1,975E+03 3,943E+01 6.042E+00 . 1.092E+03  6,109E-01
2.000E-01 3.273t+03 6.5336+01 1.001€+01 1.808E+01 1.012£+Q0
5.0005-01 5.051E+03 1.008E+02 1.545E+01 2.789E401  1.561E+00
1.0002+00 5.66B8E+03 LJ131E402 1.733E401  3.129E+01  1.750£+00
2.0005400 5.752E+03  1.148E+02  1.759E+01  3.175E401  1.776E+00
4.000E+00  5.753E+03  1.14BE+02  1.759E+01  3.176E+0G1  1.777E+400
6.000E+00  5.753E+03 1.148E+02 1.759E+01  3,176E401  1.777€+00
8.000E+00  5.753E+03  1.148E+02 1.759E+01  3.176E401 1.777E+00
1.000E+01  5.753E+03 .148E402  1.759E+D)1  3.176E+01  1.777€+00
2.4006+01  5.753E+03  1.148E+02  1.759E+01  3.176E+01  1.777E+00
9.600E+01  5.753E+03  1.148£+02 1.75%€+01 3.176E+01  1.777E+00
7.200E402  5.753E403 1.148£+02 1.759E+401 3.176E+D1  1.777E400

b b b ped

N-4072-001



E&TS DEPARTMENT
CALCULATION SHEET PRELIM, CGN NO. PAGE__OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fue! Handling Accident Inside Fuet Handling Building - CR & Offsite Doses : Sheet_179 of 261
REV] ORIGINATOR DATE IRE DATE _JREV) ORIGINATOR | DATE IRE DATE R
E
6 JN. YACKLE T. REMICK v
4

Bechtel Standard Computer Program Locabose, NE319 Version 6.0, ~ 2001

Calc No.: N4072-001 Rev No.: 06 Input: fhb1000.1dj

Originator: Rancy Yackle Date: 13 Rov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1di Sheet No, 9
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

A EEESEERTEISUNsEEEEssEEsNSEASEsReERGEISSSTSREIEESSSTIOSsaRAssEySSTsSscsassSSSos

NE319 Doses Within Regions Summary
Doses in REM for region 4 Cont Room

Inhatation Immersion

Time Interval (hr) Thyroid Lung Bone Beta Skin Whole Body
0.000 ~2.7800E-03 5.3376E-03 1.065E-04 1.632£-05 2.950E-05 1.485E-06
2.7800€-03-5.0000E-02 1.573E+00 3.141E-02 4.812E-03 8.695E-03 4.376E-04
§.0000£-02-0.1000 2.351E+00 4.734E-02 7.189E-03 2.153E-02 1.064E-03
0.1000  -0.2000 2.415E400 5.071E-02 7.384E-03 6.503E-02 3,155E-03
0.2000  -0.5000 2.197E+00 5.580E-02 6.719E-03 2.581E-01 1.242E-D2
0,5000 - 1.000 6.485E-01 3.056£-02 1,982£-03 3.657£-01 1.756£-02
1.000 - 2.000 8.813E-02 1.833€-02 2.692E-04 3.411E-01 1.636E-02
2.000 - 4.000 1.333E-03 6.488E-03 4.067E-06 1.325E-01 6.347E-03
4,000 - 6.000 2.960E-07 5.627€-04 9.0156-1C 1.150E-02 5.499E-04
6.000 -~ 8.000 6.575E-11 4,898E-05 2.073E-13 9.978BE-04 4.765E-05
8.000 - 10.0D 1.999€-14 6.016E-06 1.496E-1F 1.222£-04 5.828E-06
10.00 - 24.00 2.057€-16 1,840E-06 3.903E-1€ 3.729E-05 1.775E-06
24,00 - 96.00 1.768E-21 4,299E-11 3.450E-21 B.644E-10 4.082E-11
96,00 - 720.0 0.000E+00 5.775£-34 O0.000E+DC 1.02BE-32 5.746E-34
Total G.280E+00 2.413E-~01 2.838E-0Z 1.205E+00 5.795E-02

Bechtel Standard Computer Frogram LocaDose, NE319 Versicen 6.0, ~ 2001

Calc Ko.: N4072-001 Rev Ko.: 06 Input: fhb1000.1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl00D.Vdi Sheet No. 10
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peakirg

a= azcram wans wo=s=2 ma==

NE319 Doses Within Regions Summary
Cumulative doses in REM for region 4 Cont Room

~ Inhalation Immersion

Time Thyroid Lung Bone Bete Skin  Whole Body
2.780E-03  5.337E-03 1.065E-04 1.632E-05 2.950E-05  1.485E-06
5.000E-02 1.579E4+00 3.151E-02 4.82BE-03 8.724E-03  4.381E-04
1.0006-01 3,929E+00 7.885€-02 1.2026-02 3.0265-02 1.503E-03
2.000E-01 6.344E+00 1.296E-01 1.940E-02 9.528E-02 4.658E-03
5.000E-01 8.542€+400 1.854€E-01 2.612E-02 3.434E-~01 1.708E-02
1.000E+00  9.190E400 2.159E-01 2.810E-02 * 7.190E-01  3.464E-02
2.000E+00 9.278E+00 2.342E-01 2.837e-02 1.U60E+00 5.100£-02
4.000E+00 9.2B0E+00 2.407E-01 2.838E-02 1.193E400 5.735E-02
6.000E+00 9.280E+00 2.413E-01 2.B38BE-02 1.204E+00  5.790E-02
B.ODOE+00  9.2B80E+00 2.413-01 2.838£-02 1.205E400  5.795E-02
1.000E401  9.280E+00 2.413E-01  2.838E-02 1.ZOSE+00  5.795E-02
2.400E+01  9.2805+00 2.413£-01 2.8B3BE-02 - 1.Z05E+00 5.795E-02
9.600E+01  9.280E+00 2.4136-01 2.838£-02 I.Z05E400 5.795£-02
7.200E+02  9.2B0E+00 2.413E-01 2.838E-02 1.205E+00  5.795E-02

N-4072-001



Project or DCP/FCN/ECP

E&TS DEPARTMENT '

CALCULATION SHEET

Cale. No.__N-4072-001

ICCN NO./

PRELIM. CCN NOQ.

PAGE __ OF

Subjact_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO.CCN --

Sheet_180 of 261

REV

ORIGINATOR

DATE IRE

DATE REV

ORIGINATOR

DATE

JRE

DATE

6

N. YACKLE

T. REMICK

=<mxy

Bechtel Standard Computer Program LocaDose, NE319 Yersion 6.0, ~ 2001

Calc Ho.: N4D72-001 Rev Ho.:
Originator: Nancy Yackle
Project: SONGS UNITS 2,3
Subject: FHA 1n FHB, 1000 cfm CR Inleakage - 1.75 Pe

06 Inmput: fhbl000,3di
Date: 13 Nov 2002
Job No,:; fhbl000.1di

aking

Sheet No. 11

NE319 Offsite Dose Rate Summary

Time
0.0002+00
2.780E-03
5.000E-02
1.000E-01
2.000€-01
5.000E-01
1.000E+00
2.000E+00
4,000E+00
6.0Q0E+00
8.000E+00
1.000€+01
2.400€+01
9.600E+01
7.200E+02

Dose rates in REM/HR for distance 1

Inhalation

Thyroid Lung
7.947E+D1  1.586E+00
7.854E+01  1.568E+00
6.4405+01  1.285E+00
§.197E401  1.037E+00
3.413e401  6.812€-01
9.662E4+00 1.928E-01
1.1798400  2.353E-02
1.758E-02  3,505£-04
0.000E+00  0.000E+00
0.000E+00  0.000E+00
0.000E+00  0.00D0E+00
0.000E400  0.000£+00
0.000E+00  0.000E+0D
0.000E+0D  0.D00E+00
0.000E400  0.000DE+00

gone
2.430E-01
2.602e-01
1.969£-01
1.589€-0]
1.044E-01
2.954E-02

3.604E-03 °

5.364E-05
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+D0
0.000E+400

.....

Immersion

Beta Skin
4,393E-01
4.341E-01
3.558E-01
2.871E-01
1.884€-01
5.327E-02
6.486E-03
9.621€-05
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

Whole Body
3.800E-01
3.756€E-01
3.078E-01
2.483E-01
1.6298-01
4,603E-02
5.6028-03
8.301E-05
0.000E+00
0.0005+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.,000E+00

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc Ko.: N3072-001 Rev No.:
Originater: Mancy Yackle
Project: SONGS UNITS 2,3

06 Input: fhbl000.1di -
Date: 13 Nov 2002
Job Ho.: fhh1000.1di

Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

Sheet No. 12

guzss=sssITSoREs
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NE319 Offsite Dose Rate Summary

Time
0.000E+00
2.780€-03
5.000E-02
1.000E-01
2.000€-01
5.000€-01
1.000E+00
2.000£+00
4.000E+00
6.000E+0DD
8.000E+00
1.000E+01
2.400E+D1
9.600E+01
7.200£+02

Dose rates in REM/HR for distance . 2

Inhalation

Thyroid Lung
2.255E+00 4,503E-02
2.2298+00 4,450E-02
1.828E+00  3.648E-02
1.475E+00 2.945E-02
5.686£-01 1.933E-02
2.742E-01 5.473E-03
3.34BE-02  6.679E-04
4,989E-04  9.949E-06
1.108E-07 2.208E-09
2.451E-11 4,899E~13
5.467E-15 1,087E-16
3.761€-19  7.475E-21
0,000£400  0.000E+00
0.000E+00  0.000E+00
0.000:+00  0.000€+00

Bone
6.898E-03
6.818£-03
5.590E-03
4.511E-03
2.962E-03
8.383E-04
1.023E-04
1.523E-06
3.375E-10
7.482E-14
1.659€-17
1.1398-21
0.000E+00
0.000E+00
0.000E+00

Tamersion

Beta Skin
1.247E-02
1.232€-02
1.010E-02
8.149E-03
5.348E-03
1.512€-03
1.841E-04
2.731E-06
6.015€-10
1.326€-13
2.927E-17
3.969E-21
0.000£400
0.000E+00
0.000£+00

Hhole Body
1.079E-02
1.066€£-02
8.736E-03
7.048£-03
4,624E-03
1.307E-03
1.590€-04
2.356E-06
5.181E-10
1.180E-13
2.5132-17
3.402€-21
0.000E+00
0.000E+00
0.000£+00

N-4072-~001




E&TS DEPARTMENT
CALCULATION SHEET PAGE __ OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. GCON --

Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_181 of 261

REV] ORIGINATOR DATE IRE DATE _ IREV] ORIGINATOR | DATE IRE DATE
— I —
6 IN. YACKLE T. REMICK

e=<mX

Bechtel Standard Computer Frogram LocaDose, NE319 Version 6.0, ~ 2001

Cale No.: N4072-001 Rev Ho.: 06 Input: fhb1000.1di

Originator: Nancy Yackle Date: 13 Hov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl000.1di Sheet No. 13
Subject: FHA in FHB, 1000 c¢fm CR Inleakage - }.75 Peaking

KRS ESSS SN NOARTEENELNNDRS =

NE319 Dffsite Dose Rate Summary
Dose rates in REM/HR for distance 3

Inhalation Immersion

Time Thyroid Lung Bone Beta Skin Whole Body
0.000E+00 9.057E402 1.80BE+01 2.770E+00 5.006E+00  4.331E+00
2.780£-03 8.952E+02 1.787E401 2.738E+00 4.048E+00  4.280E+00
5.000E-02 7.339€402 1.465E+01 2.245E+00 4.056E+00  3.508E+00
1.000£-01 5.923£402 1.182E+01 1.811E+00 3.272E400 2.B30E+00
2.000E-01 3.890E+02 7.764E+D0 1.189E400 2.148E+00  1.857E400
5.000E-01 1.101E+02 2.198E+D0 3.366E-01 6.071E-01 5.247e-01
1.000E+00 1.344€+0} 2.682E-01 4.107£~02 7.393E-02 6.385£-02
2.000E+00 2.003E-01 3.995£-03 6.1145-04 1.095E~03 9.461£-04
4.000E+00 4.449E-05 B.864E-07 1.355E-07 2.615E-07 2.080E-07
6.000E+00 9.882E-09 1.967E-10 3.004E-11 5.326E-11 4,58DE-11
B8.000E+00 2.195E-12 4.366E-14 6.662E-15 1.175E-14 1.009E-14
1.000E+01 2.832E-16 5.628E-18 8.580E-19 1.507E-18  1.292E-18
2.400E+01  ©0.000E+D0 0.000E+D0  0.000E+00 0.000E+00  ©.000E+00
9.600E+01  0.000E+00  0.000€+00 0.000E+00 0.000E+00  0.C00E+00
7.200£402  0,000E+00 0.000E+00  0.000E+00 0.00QE+Q0  0,000E+00

Bechtel Standard Computer Frogram LocaDose, NE319 Versien 6.0, ~ 2001

Calec No.: N4072-001 Rev Mo.: 06 Input: fhb1000,1di

Originator: Hancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1d$ Sheet No. 14.
Subject: FHA in FHB, 1000 ¢fm CR Inleakage - 1.75 Peaking

SZzasssssaTITSRRSMEN weaxoao=sssTroass sgamsns

NE319 Offsite Dose Summary
Doses in REM for distance 1

Inhalation Immersion

Time Interval (hr) . . Thyroid Lung Bone Beta Skin Whole Body
0.000 -2.7800E-03 2.196E-01 4.384E-03 6.717E-04 1.214E-03 1,050E-03
2.7800E~03-5.0000E-02 3.364E+00 6.715€-02 1.029E-02 1.859£-02 1.60BE-02
§.0000E-02-0.1000 2.892E+00 5.773E-02 8.845E-03 1.598E-02 1.382E-02
0.1000 -0,2000 4,243E+00 B.469E-02 1.297E-02 2.343E-02 2.026E-02
0.2000 -0.5000 5.816E+00 1.161€-01 1.778t-02 3.210E-02 2.775E-02
0.5000 - 1,000 2.017E400 4.024E-02  6.163€-02 1.111E-02 9,598E-03
1.000 - 2.000 2.762E-01 5.511E-03 B.437E-04 1.517E-03 1.310E-03
2.000 4,000 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000E+00
4,000 - 6.000 0.0D0E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
6.000 - 8.000 0.000E+00 (.000£+00 0.000E+0C 0.000E+00 0.000E+00
8.000 - 10.00 0.000E+00 0.000E+00 0.000E+0C 0.000£+00 0.000E+00
10.00 - 24.00 0.000E+00 0.000E+00 0.000E+0C 0.000£400 0.000E+00
24.00 - 96.00 0.000E+00 0.000E+00 0.000E+0C 0.000E+00 0.000£+00
96.00 ~ 720.0 0.000E+00 0.000E+D0 D.QGDE+0C ©0.000£+00 0.000E+00
Total 1.883E+401 3,.758E-01 5.7576-07 1.039E-01 8.987E-02

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET I il . PAGE._OF

Project or DCP/FCN/ECP Cale. No._ N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuef Handling Buiiding - CR & Offsite Doses Sheet_182 of 261
REV] ORIGINATOR DATE IRE DATE | REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
1

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc No.: NADZ2-001 Rev No.: 06 Input: fhbl000.1di

Originator: Nancy Yackle Date: 13 Nov 2002

project: SONGS UNITS 2,3 Job No.: fhb1000.1d1 Sheet Mo, 15
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

N e T e Y T e P ey e e L e s e AP L PP P PRy 22

HE31Y Offsite Dose Summary

Cumulative doses in REM for distance 1

Inhalation Immersion

Time Thyroid Lung Bone Beta Skin Whole Body
2.780£-03  2.196E-01 4.384E-03 6.717€-04 1.214E-03 1.050E-03
5.000E-02 3.583£+00 7.153E-02 1.096E-02 1.980E-02 1.713E-02
1.000E-01  6.476E+00 1.293e-01 1.980£-02 3.578£-02  3.095£-02
2.000E-01 1.072€+01 2.140E-01 3.278E-02 5.922E-02 5.122£-02
5.000E-01  1.653E+01 3.3005-01 5.056E-02 9.131E-02 7.896E-02
1.000€+00 1.855E+01 3.703£-01 5.6726-02 1.024E-01 8.856£-02
2,000E+00 1.883E+01 3.758E-01 5.757e-02 1.039E-01  8.987E-02
4.0006400 1.883E+01 3,758BE-01 5.757E-02 1,039E-01 8.987£-02
6.000E+00 1.883E+01 3.758E-0) 5.757E-02 1.039E-01 8.987E-02
8.000E400 1.883E+01 3.758£-01 5.757E-02 1.039E-01  8.987E-02
1.000E+01  1.883E+01 3.758E-01 5.757E-02 1.039E-01 8.987E-02
2,400E401  1.883E+0D1  3.758E-01 5.757E-02 1.039E-01 8.987e-02
9.600E+01 1.B83E+01 3.758E-01 5,757£-02 1.039E-01 B.987E-02
7.200E202 1.883E40%1 3.758E-01 5,757E-02 1.039E-01 8.987E£-02

Bechtel Standard Computer Pragram Localose, NE319 Version 6.0, ~ 2001
Calc No.: N4072-001 Rev Ho.: 06 Input: fhb1000.1di
Originator: Hancy Yackle Date: 13 Nov 2002
Project: SONGS UNITS 2,3 Job No.: fhb1000,1dj Sheet No. 16
Subject: FHA in FHB, 1000 c¢fm CR Inleakage - 1.75 Peaking

NE319 Dffsite Dose Summary
Doses in REM for distance 2

Inhalation [mmersion

Time Interval {(hr) Thyroid Lung Bane Beta Skin Whole Body
0.000  -2.7800E-03 6.234E-03 1.244E-04 1.907E-05 3.446E-05 2.981E-05
2.7800€~03-5.0000E-02 9.547£-02 1.906£-03 2Z.920€~-04 5.276E-04 4.564E-04
5.0000€-02-0.1000 8.209£-02 1.639€-03 2.510£-04 4.535£-04 3.923£-04
0.1000 -0.2000 1.204E-01 2.404£-03 3.6826-04 6.651E-04 5.751E-04
0.2000 -0.5000 1.651£-01 3.295£-03 5.047€-04 9.109E-04 7.875E-04
0.5000 - 1.000 5,724E-02 1.142E-03 1,749E-04 3.153E-04 2.724E-04
1.000 - 2.000 7.840E-03 1.564E-04 2,395E-05 4.307E-05 3.719E-05
2.000 - 4.000 1.186E-04 2.364£-06 3.618£-07 6.4B3E-07 5.593E-07
4.000 - 6.000 2.634E-08 6.2476-10 8.020E-11 1.42BE-10 1.230E-10
6.000 - 8.000 5,850E-12 1.164E-13 1.778E-14 3.150E-14 2.708E-14
8.000 - 10.00 4,024E-16 8.003t-18 1.221€-18 4.268E-18 3.664E-18
10.00 - 24.00 8.941E-20 1.777E-21 2.709€-22 9.428£-22 8.081£-22
24.00 - 96.00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
96.00 ~ 720.0 0.000E+00 0.000E+00 ©.000E+400 0.000E+00 0.000E+00Q
Total §.345E-01 1.067E-02 1.634E-03 2.951E-03 2.551E-03

N-4072~-001



E&TS DEPARTMENT

. ICCN NO./
CALCU LATI O N SH EET PRELIM. CCN NO. PAGE __OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON -~

Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Sheet_183 of 261
gzv] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
E

6 IN. YACKLE T. REMICK v
I

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Calc Ho.: K4072-001 Rev No.: 06 Input: fhb1000,1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhbl000.1di Sheet No. 17
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

P EEREIS RS CCCIRNSEEEENARElISESAZIITLROSRIERIIITSS (L] mmmw =

NE319 Offsite Dose Summary
Cumulative doses in REM for distance 2

Inhalation Imrersion

Time Thyroid Lung Bone Beta Skin Whole Body
2.780E-03  6.234£-03 1.244E-04 1.907E-05 3.446E-05 2.981E-05
5,000E-02 1.017€-01 2.030E-03 3.110E-04 5.621E-04  4.862E-04
1.000£-01 1.838t-01 3.669E-03 5.621E-04 1.016E-03 8.785E-04
2.000£-01 3.042E-01 6.073E-03  9.303E-04 1.681E-03  1.454E-03
5.000E-01 4.693E-01 9.367E-03  1.435E-03 2.592E-03  2.241E-03
1.000E+00 5.265E-01 1.051E-D2  1.610E-03 2.907E-03  2.514E-03
2.000E+00  5.344€-01 1.067€-02 1.633E-03 2.950E-03  2.551E-03
4.000E+00 5.345E-01 1.067E-02 1.634E-03  2.951E-03  2.551E-03
6.000E+00 5.345E-01 1.067E-02 1.634E-03 2.951E-03  2.551E£-03
8.000E+00 5.345£-01 1.067E-02 1.634E-03 2.951E-03  2.551E-03
1.000E401  5.345E-01 1.067E-02  1.634E-03 2.951E-03  2.55]€-03
2.400E+01 5.345E-01 1.067E-02 1.634E-03  2.951E-03  2.551E-03
9.600E+01  5.345E-01 1.067E-02 1.634£-03 2.951E-03  2.551£-03
7.200E+02 5.345e-01 1.067E-02 1.634£-03 2.951£-03 2.551E-03

Bechtel Standard Computer Program LocaDose, NE319 Version 6.0, ~ 2001

Cale No.: N3072-001 Rev No.: 06 Input: fhbl000.1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1d4 Sheet Ko, 18
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking

MegUNNOSIORRSTSSSITXRS TERESITRSERSREcE=eIgaR EELE P2 s===

NE319 Offsite Dose Summary
Doses in REM for distance 3

Inhalatfon Immersion
Time Interval (hr) Thyroid Lung Bone Beta Skin Whole Body
0.000 -2.7800E-03 2.503E+00 4.997£-02 7.656E-03 1.3B4E-02 1.197E-02
2.7800£-~03-5.0000E-02 3.834E+01 7.653t-01 1.172€-01 2.119E-01 1.833E-01
5.0000E-02-0,1000 3.296E+01 ©.580£-01 1.008E-01 1,821€-01 1.575E-01
0.1000 -0.2000 4.835E+01 9.652E-01 1.479E-01 2.671E-01 2.309E-01
0.2000 -0.5000 6.5298401 1.323E+00 2.027E-01 3.658E-01 3.162E-01
0.5000 - 1.000 2.298E+01 4.587€-01 7.025E-02 1.266E-01 1.094E-01
1.000 - 2.000 3.148E+00 6.281E-02 9.616E-03 1.729E-02 1.493E-02
2.000 - 4,000 4.761E~02 5.495E-09 1.453E-04 2.603E-04 2.246E-04
4.000 - 6.000 1.058E-05 2.107E-07 3.220E-08 5.736E-08 4.939E-08
6.000 - 8.000 . 2.349E-D3 4.676E-11 7.140E~12 - 1.265E-11 1,087E-11
8.000 - 10.00 3.030E-13 6.026E-15 9.193E-16 1.621E-15 1.391E-15
10.00 - 24,00 6.733E-17 1.338E-18 2.040E-1% 3.580E-12 3.065E-19
24.00 - 96.00 0.000E+00 0.000E+00 0.000E+00 (.000E+D0 0.000E+00
96.00 - 720.0 0.000£+400 0.000E+00 0.000E+00 0.000E+DD 0.000E+00
Total 2.146E402 4.284£+00 6.562E-01 1.185E+00 1.024E+00

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIN. CONNO, PAGE __OF __

Project or DCP/FCN/ECP Calc. No._N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subjact_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses . Sheet_184 of 261_
REV| ORIGINATOR DATE IRE DATE _JREV) ORIGINATOR | DATE IRE DATE__| R
6 |N. YACKLE T. REMICK v
4

Bechte) Standard Computer Program LocaDose, NE319 Yersion 6.0, ~ 2001

Calc No.: K4072-001 Rev Mo.: 06 Input: fhb1000.1di

Originator: Nancy Yackle Date: 13 Nov 2002

Project: SONGS UNITS 2,3 Job No.: fhb1000.1di Sheet No, 19
Subject: FHA in FHB, 1000 cfm CR Inleakage - 1.75 Peaking
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NE319 Offsite Dose Summary
Cumulative doses in REM for distance 3

Inhalation Immersion

Time Thyroid Lung Bone Beta Skin Whole Body
2.780E-03  2.503E+D0 4.997e-02 7.656E-03  1.384E-02 1,197E-02
5.000E-02 4.084E+01 8.153£-0F 1.249£-01 2.257E-01 1.952E-0t
1,000E-01 7.380E+01 1.473E400 2.257£-D1 4.078E-01  3.52BE-01
2.000e-01 1.222E+02 2.438E+400 3.736E-01 6.749E-01 5.837E-01
S.000E~01  1.884E+02 3.762E+00 5.762€-01 1.041E+00 8.999E-01
1.0006+00 2,114E+02 4.220E400 6.465E-01 . 1.167€+00 1.009£400
2.000E+00 2.146E+02 4.283E+00 6.561E-01 1.1858+00  1.024E+00
4.000E+00 2.146E+02  4.284E+00  6£.562E-01  1.1B5E8+400  1.024E+00
6.000E+00 2.146E+02 4.284E+00 6.562E-01  1.1858400 1.024E+00
8.0DDE+00  2.146E402 4.284E+00  6.562E-01  1.1BSE+00  1.024E+00
1.000E+01  2,146E+02 4.284E+00 6.562E-01  1.1B5E+00  1.024£+00
2.400E+01  2.1465402 4.284E400 6.562E-01 1.185E+00  1.024£+00
0.600E+01  2.1465402  4,284E+4D0  6.562E-01  1.185E+4D0  1.024E+00
7.200E402  2.146E+02 4.2B4E400 6.562E-01 1.1856+00  1.024E+00

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET PRELIM. CON NO.

PAGE __OF ___

Project or DCP/FCN/ECP : Cale. No.__N-4072-001

Subject_Fuel Handling Accident Inside Fue! Handling Buiiding - CR & Offsite Doses

CCN CONVERSION:

CCN NO. CCN --

Sheet_185 of 261

REV] ORIGINATOR DA1E IRE DATE REV ] ORIGINATOR DATE

IRE

DATE

6 IN. YACKLE T. REMICK

I4=<mm

9.3  SOURCE2 Code Input and Output Files

9.3.1 OQutside Cloud Shine Files

9.3.1.1 Outside Cloud SOURCE?2 Input File (ss-c.si)

SOUR  H4072-001 5  MARK DRUCKER SONGS UHITS 2,3  ss-c.si
fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  .0000 hours for node 2 FHB AIR

18 1 0o 0 0 © .96670E-10 .00000E+00 .00000E+00
KR-834 3.86000E-09
KR--85 8.13000E+02
KR-B5M 8.56000£-02
KR--87 1.07000E-13
KR--88 4,42000E-04
XE131M 2-01000E+02
XE133M 6.74000E+02
XE-133 2.95000£+04
XE135M 2.88000E+00
XE-135 3.87000E+02
RB--88 0.00000E+00
C5-135 0.00000E+00
I--129 1.49200€-05
1--130 3.89300£-03
I--131 1.76100£+02
1--132 1.07500E-07
1--133 4.09000€+01
1--135 2.25400E-01

SOUR  N4072-001 § MARK DRUCKER SONGS UNITS 2,3  ss-c.si
fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at 2.7800E-03 hours for node 2 FHB AIR
18 11 0 0 0 0 .96670€-10 .00000E+00 .00000E+00

KR-834 3.81116-09
KR--85 8.03559£+02
KR-85M 8.45696E-02
KR--87 1.05597€~13
KR--88 4.36573E-04
XE131M 1.98665€+02
XE133M 6.66149E+02
XE-133 2.91570E+04
XE135M 2.82586E+00
XE~135 3.82426€402
RB--88 2.83000E-06
€5-135 2.85127€-11
1--129 1.47467E-05
1--130 3.84719€-03
[--131 1.74053E+02
1--132 1.06162€-07
1--133 4.04213£+01
I--135 2.22718E-01

SOUR  N4072-001 5 MARK DRLCKER SONGS UNITS 2,3  ss-c.si
fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at 5.0000E-02 hours for node 2 FHB AIR

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, CON NO. PAGE__OF __

Project or DCP/FCN/ECP Calc. No._N-4072-001 gg: gg%ﬁ?{?m
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_186 of 261
REVE ORIGINATOR DATE RE DATE JREV] ORIGINATOR | DATE IRE DATE R
6 IN. YACKLE T. REMICK 5
4

18 11 6 o 0 © .96670E-10 .00000E+00 .00000E+00

KR-83M 3.06952E-09
KR--85 6.58952E+02
KR-85M 6.88459£-~02
KR--87 8.43941€-14
KR--88 3.53935e-04
XE131M 1.62895€+02
XE133M 5.45931E+02
XE-133 2.39039E+04
XE135M 2.04744€+00
XE-135 3.12488E402
RB--88 3.83025E-05
Cs-135 4.19866E-10
1--129 1.20930€E-05
1--130 3.14652£-03
1--131 1.42707€402
1--132 8.58195E-08
1--133 3.30953E+01
1--135 1.81736E-01
SOUR  N4072-001 §  MARK DRUCKER SONGS UNITS 2,3 ss-c.si

fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  .1000 hours for node 2 FHB AIR
18 11 0 0 0 0 .96670E-10 .00000E+00 .00000£+00

KR-83H 2.44156E-09
KR--85 5.34094€+02
KR-85M 5.53711£-02
KR--87 6.65641E-14
KR--88 2.83417E-04
KEIIM 1.32013E+02
XE13M 4.42197E402
XE-~133 1.93694E+04
XEI35H 1.45589E+00
XE-135 2.52322E+02
RB--88 5.98139E-D5
€S-135 6.79348E-10
1--129 9.80158E-06
1--130 2.54318€-03
1--131 1.15646E+02
[--132 6.85115€-08
1--133 2.67800E401
1--135 1.46531E-01
SQUR  N4072-001 5  MARK DRUCKER SONGS UNITS 2,3  ss-c.si

fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  .2000 hours for node 2 FHB AIR
18 11 06 o 0o O .86670E-10 .DOODOE+00 .0DDODE +00

KR-83M 1.58435E-09

KR--85 3.50869E+02
KR-85M 3.58172E-02
KR--87 4.14092€-14
XR--88 1.81731€-04
XE13IM 8.67041E+D)
XE133M 2.90116£+02
XE-133 1.27178E+04

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET

Calc. No._ N-4072-001

Project or DCP/FCN/ECP

ICCN NO./

PRELIM. CCN NO.

PAGE __OF ___

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN --

Sheet 187 of 261

KR-83M 3.95716€-11
KR--85 1.21720€+01
KR-85M 1.09790E-03
KR--87 9.28857E-16
KR--88 5.19348E-06
XE131M 3.00202E+00
XE1334 9.95900£+00
XE-133 4.39303E+02
XE135M 3.49271€-03
XE-135 5.37062E+00
RB--88 5.23941E-06
CS-135 1.51767E-10
1--129 2.23379€-07
1--130 5.51079E-05
1--132 2.62707E+00
1--132 1.18839E-09
1--133 5.92373E-01
1--135 3.03878E-03

SOUR  N4072-001 5 MARK DRUCKER SONGS UNITS 2,3

g8-c.si

REV] ORIGINATOR DATE IRE DATE REV } ORIGINATOR DATE 1RE DATE
6 JIN. YACKLE T. REMICK
XE135M 7.36752€E-01
XE-135 1.64513E402
RB--88 6.94987E-05
€S-135 8.89540E-10
1--129 6.43907E-06 -
1--130 1.66139£-03
1--131 7.59455E+01
1--132 4.35635E-08
1--133 1.75347€+01
I--135 9.52583E-02 - .
SOUR  N4072-001 5 MARK DRUCKER SONGS UNITS 2,3  ss-c.si
fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  .5000 hours for pode 2 FHB AIR
18 11 ¢ o ¢ O .96670E-10 .00000€E+00 .00000E+00
KR-83M 3.90828E~10
KR--85 9.94776E+01
KR-8SM 9.69436E-03
KR--87 9.96934E-15
KR--88 4.79116E-05
XE131M 2.45643E+01
XE1334 8.19290E+01
XE-133 3.59992E+03
XE135M 9.64260E-02
XE-135 4,55924E+401
RB--88 3.50619E-05
Cs-135 6.26331E~10
1--129 1.82560E-06
1--130 4.63179E-04
I--131 2.15088E401
1--132 1.13027€-08
I--133 4.92220E400
I1--135 2.61714E-02
SOUR  N4072-001 5 MARK DRUCKER SONGS UNITS 2,3 ss-c.si
fha-fhb.to FHA in FUB - FHB Cloud Source Strengths
Activity at 1,000 hours for node 2 FHB AIR
18 12 0 o 0 O .96670E-10 .00000E+00 .00000E+00

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PAELIM GO NO. PAGE__OF __

Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. GCN --
Subject_Fuel Handling Accident Inside Fuel Handlina Building - CR & Offsite Doses Sheet 188 of 261
REV] ORIGINATOR DATE IRE _ DATE JREV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T.REMICK - v
¢

tha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  2.000 hours for node 2 FHB AIR
18 11 0 0 o0 0 .96670E-10 .00000E+00 .00000E+00

KR-834 4.05677E-13
KR--85 1.82234E-01
KR-85M 1,40817e-05
KR--87 8.06331E-18
KR--88 6.10232€-08
XEL3IM 4.48365E-02
XEL33M 1.47154E-01
XE-133 6.54200E£+00
XE135M 1.07556E-05
XE-135 7.45174E-02
RB--88 7.68354E-08
CS-135 4.55027E-12
1--129 3.34437E-09
1--130 7.80088E-07
I--131 3.91909E-02
[--132 1.31374e-11
1--133 8.57959E-03
1--135 4,09679€-05

SOUR  H4072-001 5  MARK DRUCKER SONGS UNITS 2,3  ss-c.si
fha-fhb.to FHA in FH8 - FHB Cloud Source Strengths
Activity at - 4,000 hours for node 2 FHB AIR
18 11 ¢ 0o 0 0 .96670E-10 .00000E+00 -00000E+00

] XR-834 4.26358E-17
j KR--85 4.08478E-05
: KR-85M 2.31652€-09
KR--87 6.07636£~22
KR--88 8.42894E~12
XE131M 1.00028E-05
XE1334 3.21317€-05
XE~133 1.45175E-03
XE135M 8.19234£-09
XE-135 1.43498E-05
RB--88 6.40916E~11
C5-135 4.13552E~15
1--129 7.49652E-13
1--130 1.56316E-10
I--131 8.72191£-06
1--132 1.60551E-15
1--133 1.79974£-06
1--135 7.44617€-09

i SOUR  N4D72-001 5  MARK DRUCKER SONGS UNITS 2,3 ss-c.si
‘ fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  6.000 hours for node 2 FHB AIR
18 11 0 0 O O .96670£-10 .00000E+00 .00000E+00

KR-834 4.48092€-21
KR--85 9.156D4E-09
KR-85M 3.81082E-13
KR--87 4.57903E-26
KR--88 1.16316£-15
XE131H 2.23157€-09

N-4072~001



- E&TS DEPARTMENT

CALCUI-AT'ON SHEET :S;FSE'\:JTV!?éCN NO. PAGE _OF ___

Project or DCP/FCN/ECP Calc. No.__N-4072-001 GCN CONVERSION:
CCN NO. CCN --

Subject_Fuel Handling Accideri Inside Fuel Handling Building - CR & Offsite Doses Shest_189 of 261
REV] ORIGINATOR DATE IRE DATE _|REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4

XE133M 7.01607€-09

XE-133 3.22158€-07

XE135M 1.49589E-12

XE-135 2.76353E-09

RB--88 8.96014E-15

€s-135 1.52697E-18

1--129 1.68037E-16

1--130 3.13229£-14

1--131 1.94105E-09

1--132 1,96207E-19

1--133 - 3.77532E-10

1--135 1.35339€-12

SOUR  K4072-001 5 MARK DRUCKER SONGS UNITS 2,3  ss-c.si

fha-fhb,to FHA in FHB - FHB Cloud Source Strengths
Activity at  8.000 hours for node 2 FHB AIR
18 11 0 0 0 0 .96670€-10 .00000E+00 .00000E+00

KR-83M 4.70935E-25
KR--85 2.05233E-12
KR-85M 6.26903E-17
KR--87 3.45066£-30
KR--88 1.60588E-19
XE131M 4.97853E-13
XE133M 1.53197€-12
XE-133 7.148B6E-11
XE135M 2.71896E-16
XE-135 5.32193E-13
RB--88 1.23728E-18
C5-~135 4.57823€-22
I--129 3.76661E-20
1--130 6.27656E-18
1--131 4.31980E-13
J--132 2.39783E-23
[--133 7.91948E-14
1--135 2.45987€-16

SOUR  N3072-001 & MARK DRUCKER SONGS UNITS 2,3 ss-c.si
fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  10.00 hours for node 2 FHB AIR
18 11 0 0 [ ] .96670E-10 .00000E+Q0 .00000E+00

KR-83M 4.93942E-29
KR--85 4.60030E-16
KR-85M 1.03129£-20
KR--87 0.00000€+00
KR--88 2.21709e-23
XE131M 1.11068E-16
XE133M 3.34506E-16
XE-~133 1.58634E-14
XE135H . 4.94188E-20
XE-135 1.02486E-16
RB--88 1.70822£-22
€5-135 . 1.24874€-25
1--129 8.44298€-24
1--130 1.25771E-21
1--131 9.61368E-17
I--132 . 2.93036E-27
I--133 1.66127€-17

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM. GCN NO.

PAGE __OF ___

Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:

CCN NO. CCN --
Subject_Fuel Handling Accident inside Fue! Handling Building - CR & Offsite Doses Sheet_190 of 261
REV] ORIGINATOR DATE IRE pATE _JREVI ORIGINATOR | DATE IRE DATE R
6 |N. vackLE T. REMICK :
4
- |
1--135 4.47097€-20
SOUR  K4072-001 5  MARK DRUCKER SONGS UNITS 2,3 ss-c.si

tha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  24.00 hours for node 2 FHB AIR
18 11 0 0 0 0 J96670E-10 .00000E+00 .00000E+00

KR-B3M 0.00000E+00
KR--85 5.00392E-34
KR-85H 0.00000E+00
KR--87 0.00000£+00
KR--88 0.00000E+0D
XE1I1M 2.124637E-35
XE133M 1.59313E-34
XE-133 2.50149E-33
XE135M 0.00000€+00
XE-135 1.21748E-35
RB--88 0£.00000E+C0
€S-135 0.00000E+00
1--129 0.00000E+00
1--130 0.00000£+00
1--131 0.00000E+00
[--132 0.00000E+00
1--133 0.0Q000E+0D
1--135 0.00000E+00
SOUR  N4072-001 5 MARK DRUCKER SONGS UNITS 2,3  ss-c.si

fha-fhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  96.00 hours for node 2 FHB AIR
18 1 0 0 0 0 .96670E-10 .0D000E+00 .D000DE+00

KR-83M 0,00000€+00
KR-~85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000£+00
KR--88 0.00000E+0D
XE13IM 0.00000E+00
XE133M 0.00000£+00
XE-133 0.00000£+00
XE135M 0.00G00E+00
XE-135 0.00000E+00
RB--88 0.00000€+00
€5-135 0.00000E+00
1--12% 0.00000£+00
1-~130 0.00000£+00
I--131 0.00000€+00
1--132 0.00000€+00
1--133 4.92034E-35
1--135 0.00000E+00

SOUR  N4072-001 5 MARK DRUCKER SONGS UHITS 2,3 ss-c.si
fhasfhb.to FHA in FHB - FHB Cloud Source Strengths
Activity at  720.0 hours for node 2 FHB AIR
18 11 0 0 0 10 .96670E-10 .0000GE+00 .00000E+00

KR-83M 0.00000€+00

KR--85 0.00000€+00
KR-85H 0.00000E+0D
KR--87 0.00000E+00

N-4072-001




E&TS DEPARTMENT

. ICCN NO./
CALCULATION SHEET PRELIM. CCN NO. PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
. CCN NO. CCN -
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_191_of 261
REV} ORIGINATOR DATE IRE pDATE IlREV] ORIGINATOR | DATE IRE DATE R
” E
6 |N.YACKLE T. REMICK v
54
KR--88 0.0DOODE+00
XE131M 0.00000E+00
XE133H 0.00000E+00
XE-133 0.00000E+00
XE135H 0.00000E+00
XE-135 0.00000E+00
RB--88 0.00000£+00
€$-135 0.00000%+00
1--129 0.00000E+00
I--130 0.00000E+00
1--131 0.00000E+00
1--132 0.00000E+00
I--133 0.00000E+00
1--135 0.00000E+00

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM GON NO. PAGE __OF _

Project or DCP/FCN/ECP ' Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN -~
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet_192 of 261
REV] ORIGINATOR DATE IRE DATE __JREV] ORIGINATOR | DATE IRE . DATE R
6 |N. YACKLE T. REMICK v
I

9.3.1.2  Outside Cloud SOURCE?2 Output File (ss-c.50)
NOTE:  The following are relevont excerpts from the SOURCE2 Code output file.

NE602-SOURCE2{02-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS URITS 2,3 JOB: ss-c.si CHECK: DATE: [/ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 2

CASE TITLE: Activity at  .0000 hours for node 2 FHB AIR
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC
KR-83M 3.73146E-19
KR--85 7.85927€-08
KR-85H 8.27495€-12
KR--87 1.03437€-23
KR--88 4.27281E-14
XE131M 1.94307£-08
XE133M 6.51556E-08
Xe-133 2.85176E-06
XE135M 2.78410E-10
XE-135 3.74113€-08
RB-~88 0.00000E+00
€S-135 0.00000E+00
1--129 1.44232€-15
1--130 3.76336E-13
1--131 1.70236E-08
1.-132 1.03920E-17
1.-133 3.95380£-~09
I--135 2.178%4E~11
TOTAL | 3.07364£-06
NEE02-SOURCE2(DZ-5) [ (C)1972,1951 BECHTEL. SCE AIX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-00lREV: 5
PROJECT: SONGS UNITS 2,3 J0B: ss-c.st CHECK: DATE: _/[_/

SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 3
CASE TITLE: Activity at  .0000 hours for node 2 FHB AIR »

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )}

——— ——

ENERGY GROUP .000 SEC

000 - .100 MEY 3.16361E+03
.100 - .400 MeY 5.69883E+02
400 - 900 MEY - 1,58173E+02
.900 - 1.350 Mey 8.93682E+00
1.350 - 1.800 MEV 8.24909E-01
1.800 - 2.200 MEY 3.18115E-02
2.200 - 2.600 MeY 3.30328E-02
- 2.600 ~ 3.000 MEV 4.58228E-15
3.000 - 5.000 MEY 7.07075€-15
5.000 -15.000 MEV 0.00000E+00
TOTAL 3.90149E+03

N-4072-001



E&TS DEPARTMENT

N ICCN NO.J
CALCULATION SHEET PRELIM. CON NO. PAGE___ OF _
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accidert Inside Fuel Handling Building - CR & Offsite Doses Sheet_193 of 261
REV] ORIGINATOR DATE IRE paTe _|REV] ORIGINATOR | DATE IRE DATE R
6 JN. YACKLE T. REMICK | v
| It

NEG02-SOURCEZ(D2-5) { (C€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99% CALC: NA072-00LREV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-c.si CHECK: DATE:__/_./__
SUBJECT: fha-fhb.te FHA in FHB - FHB Cloud Source Strengths PAGE: 5

CASE TITLE: Activity at 2.7800E-03 hours for node 2 FHB AIR

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1S0TOPE .000 SEC
KR-83M 3.68425E-19
KR--85 7.76800E-08
KR-85M 8.17534E-12
KR--87 1.02081£~23
KR--88 4.22035E-14
XEI3IM 1.92049E-08
XE133M 6.43966E-08
XE-133 2.81861E-06
XE135M 2.73176E-10
XE-135 3.69691€-08
RB--88 2.73576E-16
Cs-135 - 2.75632E-21
1--129 1.42556E-15
1--130 3.71908E-13
I--131 1.68257e-08
1--132 1.02627E-17
1--133 3.90753E-09
1--135 2.15301E-11
TOTAL 3.03789E-06

REG02-SOURCEZ2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N8072-001REV: 5
PROJECT: SONGS UNITS 2,3 JO8: ss-c.si CHECK: DATE:_/ [
SUBJECT: fha-fhb.to FilA in FHB - FHB Cloud Source Strengths PAGE: 6

CASE TITLE: Activity at 2.7800E-03 hours for node 2 FHi! AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC

000 - .100 MEV 3.12683E+03
200 - 400 MtV 5.63196E+D2
«400 - .900 MEV 1.56291£+02
.900 ~ 1.350 MEV 8.83208E+00
1.350 - 1.800 MEV 8.15167€-01
1.800 - 2.200 Mev 3.14367€-02
2,200 - 2.500 MEY 3.26392E-02
2.600 - 3.000 MeV 6.07878E-07
3.000 - 5.000 MeV 2.71304E-07
5.000 -15.000 MEY . 0.00000E+00
TOTAL 3.85603€403

NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET

PRELIM. CCN NO.

PAGE __OF __

Calc. No._ N-4072-001

Project or DCP/FCN/ECP

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CON --

Sheset 194 of

261

REV] ORIGINATOR DATE REV ] ORIGINATOR DATE

IRE

DATE IRE

8 IN. YACKLE T. REMICK

T
E
v

154

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: R4072-0DIREV: 5
PROJECT: SONGS UMITS 2,3  JDB: ss-c.si CHECK: DATE:_/_/
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 8

CASE TITLE: Activity at 5.0000E-02 hours for node 2 FH8 AIR
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1S0TOPE .000 SEC
KR-83M 2,96769E~19
KR--85 €.37009E-D8
KR-854 €.65533E-12
KR--87 8.15838E£~24
KR--88 3.42149E-14
XE131M 1.57471E-08
XE133M §.27752E-08
XE-~133 2.31079E-06
XE135H 1.97926E-10
Xe-135 3.02082e-06
RB--88 3.79937€-15
€5-135 4,05884£-20
1--129 1.16903E-15
1--130 3.04174E-13
1--131 1,37955E-08
1--132 8.29617E-18
1--133 3.19932E-09
1--135 1.75684E-11
TOTAL 2.49044€-06

NE662-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: NA4072-001REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-c.si CHECK: DATE: [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 9

CASE TITLE: Activity at 5.0000£-02 hours for node 2 FHB AIR
GAMMA SOURCE STRENGTH AS A FUCTIOHN OF DECAY TIME (MEV/CC-SEC )

.000 SEC

ENERGY GROUP

------------

.000 - .100 MEV 2.56348E403
.100 - .400 MEY 4.60884E+02
.800 - .900 M2V 1.27565£+402

900 - 1.350 MEV 7.22940E+00

1.350 - 1.800 MEV 6.66200E-01
1.800 - 2.200 MEV 2.57017€.02
2.200 - 2.600 MEY 2.66255E-02
2.600 - 3.000 MEV 8.44209E-06

3.76781E-06
0.00000E+00

3.15988E+03

3.000 - 5.000 M2V
5.000 -15.000 MEV

TOTAL
NEBD2~SOURCE2(D2~5) [ {C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95}

N-4072-001



E&TS DEPARTMENT
CALCULATION SHEET | PreLmcenno. PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CON CONVERSION:
CCON NO. CON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_195 of 261
REV] ORIGINATOR DATE IRE DATE _ fREV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4
ORIGINATOR: MARK DRUCKER DATE: 03/25/99  CALC: K4D72-00LREV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-c.si CHECK: DATE:_/_/
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 11

CASE TITLE: Activity at  .1000 hours for node 2 FHB AIR
ACTEVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC
KR-83M 2.36026E-19
KR--85 5.16309E-08
KR-85M 5.35272E-12
KR--87 6.43475£-24
KR--88 2.73979E-14
XE131M 1.27617E-08
XE133M 4.274726-08
XE-133 1.87244E-06
XE135M 1.40741E-10
XE~135 2.43920E-08
RB--88 5.78221E-15
€5-135 6.56726E-20
1--12% 9.47519E-16
I--130 2.45849E-13
1--131 1.11795E-08
I--132 6.62301E-18
[--133 2.58882E-09
[--135 1.41652E-11
TOTAL 2.0179DE-06

NE602-SOURCE2(D2-5) [ (C)1572,1991 BECHTEL. SCE AIX VERS. OCT 95}

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-D01REV: 5
PROJECT: SOHGS UNITS 2,3  JOB: ss-c.si CHECK: DATE:_/ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 12

CASE TITLE: Activity at  .1000 hours for node 2 FHB AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC

.000 ~ .100 MEV 2.07720£403
+100 - .400 MY 3.72734E+02
.400 - .900 MEY 1.02922€+02
.900 - 1.350 MtV 5.84821E+00
1.350 - 1.800 MEV 5.38030E-01
1.800 - 2.200 MEV 2.07602€-02
2.200 - 2.600 Mev 2.14611E-02
2.600 - 3.000 MeY 1.2B479E-05
3.000 - 5.000 MEV 5.73418E-06
5.000 -15.000 MEY 0.00000€E+00
TOTAL 2.55928E+03

NEG602-SOURCE2(D2-5) [ (C)1972,2991 BECHTEL. SCE AIX VERS. OCT 95)

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM. CON NO,

PAGE __OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN -~
Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_196_ of 261
REV] ORIGINATOR DATE IRE DATE _ JREVE ORIGINATOR DATE IRE DATE R
E
6 [N. YACKLE T. REMICK v
4
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UNITS 2,3  JOB: ss-c.si CHECK: OATE: /[
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 14

CASE TITLE: Activity at  .2000 bours for node 2 FHB AIR
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC
KR-83M 1.49292€-19
KR-<85 3.39185e-08
KR-85M 3.46245€-12
KR--~87 4,00303E-24
KR--88 1.75679E-14
XE131H 8.38169E-09
XE133M 2.80455E-08
XE-~133 1.22943£-06
XE135H 7.12218€-11
XE-135 1.59033E-08
RB--88 6.71844E-15
Cs-135 8.59918€-20
I--129 6.22465E-16
1--130 1.60607€-13
I1--131 7.34165E-09
1--132 4.22095€-18
1--133 1.69508E-09
1--135 9.20862€-12
TOTAL 1,32480E-06

NEEG2~SOURCE2(D2-5) [ (C€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss~c.si CHECK: : OATE:_/ /[
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 15

. CASE TITLE: Activity at  .2000 hours for node 2 FHB AIR
GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

-~

ENERGY GROUP .000 SEC
.000 - .100 MEY 1.36387E+03
.100 - .400 MEY 2.43790E402
400 - 900 M2V 6.70678£+01
.900 - 1.350 MEV 3.82706E+00
1.350 - 1.800 MEV 3.50922E-01
1.800 - 2,200 MEV 1.35360E-02
2.200 - 2,600 MEV 1.39431E-02
2.600 - 3.000 MEV 1.49282E-05
3.000 - 5.000 MEY 6.66264E-06
5.000 -15.000 HEV 0.00000E+00
TOTAL 1.67893E+403
NE602-SOURCE2(D2-5) [ (C€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGIMATOR: MARK DRUCKER DATE: 03/25/99 CALC: W4072-001REV: 5

N-4072-001



E&TS DEPARTMENT

ICCN NO./
CALC U ILATI ON SH E ET PRELIM. CCN NO. PAGE__OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --

_Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Ofisite Doses Sheet_197 of 261
REV] ORIGINATOR DATE IRE DATE JREV] ORIGINATOR DATE IRE DATE R
E

6 IN. YACKLE T. REMICK v
4

PROJECT: SONGS UNITS 2,3 JOB: ss-c.si CRECK: DATE:_/ [

SUBJECT: fha~fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 17
CASE TITLE: Activity at  .5000 hours for node 2 FEB AIR
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )
1S0TOPE .000 SEC
KR-83M 3.77813E-20
KR--85 9.61650E-09
KR-85M 9.37154E-13
XR--87 9.63736E-25
KR--88 4.63161E-15
XE131M 2.37463£-09
XE133M 7.92008E-09
XE-133 3.48004£-07
XE135M 9.32150£-12
XE-135 4.40742E-09
RB--88 3.38943€-15
£S-135 6.05474E-20
1--129 1.76481E-16
1--130 4.47755€-14
1--131 . 2.07926E-09
1--132 1.09263E-18
1--133 4.75829£-10
1--135 2.52999E-12
TOTAL 3.74891E-07
NE602-SOURCE2(D2-5) [ (€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS ULNITS 2,3 J0B: ss-c.si CHECK: OATE:_/_ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 18

CASE TITLE: Activity at  .5000 hours for node 2 FIB AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ERERGY GROUP .000 SEC

.000 - .100 MEY 3.86059E402
.100 - .400 MeY 6.82160E+01
.400 - .900 MEY 1.86655E+01

.900 - 1.350 MEV 1.07250E+00

1.350 - 1,800 MY 5.73778E-02
1.800 - 2.200 MEV 3.73856E~03
2.200 - 2.600 MEY 3.82389E-03
2.600 - 3.000 MV 7.53122E-06
3.000 - 5.000 MeV 3.36128E-06
5.000 -15.000 MEV 0.00000E+00

TOTAL 4.74118E402

NEG02-SOURCE2(02-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99  CALC: N4072-00IREV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-c.si  CHECK: DATE: _/ /

N-4072-001




E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET

PRELIM. CCN NO.

PAGE ___OF ___

Calc. No.__N-4072-001

Project or DCP/FCN/ECP

Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CON --

Sheet 198

of 261

REV] ORIGINATOR DATE IRE DATE REV} ORIGINATOR DATE

IRE

DATE

6 IN. YACKLE 7. REMICK

SeS<my

.

SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 20
CASE TITLE: Activity at 1.000 hours for node 2 FHB AIR
ACTIVITY AS A FUNCTION OF DECAY TIME {CURIES/CC )
1S0T0PE .000 SEC
KR-B3M 3.82539E-21
KR--85 1.17667E-09
KR-85M 1.06134€£-13
KR--87 8.97926E-26
KR--83 5.02054E-16
XEI31M 2.90205E-10
XE1334 9.62736E-10
X£-133 4.24674E-08
XE135M 3.37640E-13
XE-135 5.19178£-10
RB.-88 5.06494E-16
C5-135 1.46713€-20
1--129 2.15940£-17
1--130 5.32728E-15
I--131 2.53959¢€-10
§--132 1.14882E-19
1--133 5.72647e-11
1--135 2,93759E-13
TOTAL 4.57282E-08
NEG02-SOURCE2(D2-5) { (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: MN4072-001REY: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-c.s]  CMECK: DATE: /[ [
SUBJECT: fha-fhb.to FHA in FHB - FMB Cloud Source Strengths PAGE: 21

CASE TITLE: Activity at  1.000 hours for node 2 FHB AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC

000 - .100 MEY 4.71114E401
.100 - .400 MEY 8.16759E+00
.400 - 900 MEY 2,23566E+0D
.900 - 1.350 MEY 1.28722E-01
1.350 - 1.800 MEV 1.14988E-02
1.800 ~ 2.200 MEV 4.35148€-04
2.200 ~ 2.600 MEV 4.42733E-04
2.600 « 3.000 MEV 1.12541E-06
3.000 ~ 5.000 MEV 5.02287E-07
5.000 -15.000 MEV 0.00000E+00

TOTAL - 5.76557E+01
HEE02-SOURCEZ(D2-5) [ (C}1972,1991 BECHTEL. SCE AIX VERS.
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5

PROJECT: SONGS UNITS 2,3 JOB: ss-t.si  CHECK: DATE:_[_/__
SUBJECT: fha-Thb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 23

0CT 95)

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET

Project or DCP/FCN/ECP

ICCN NO/

PRELIM. CCN NO.

PAGE_OF ___

Calc. No.__N-4072-001

CCN GONVERSION:

Subject_Fugl Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

CCN NO. CCN --
Sheet_199 of 261

ISOTOPE

XE133M
XE-133
XE135M
XE-135
RB--88
Cs-135
I--129
1--130
I--131
1--132
1--133
1--135

ORIGINATOR: MARK DRUCKER
PROJECT: SONGS UNITS 2,3
SUBJECT: fha-fhb.te FFA

CASE TITLE: Activity at

REV] ORIGINATOR DATE IRE DATE REV ] ORIGINATOR DATE IRE DATE R
E
6 |N. YACKLE T. REMICK y
' 4
- R

CASE TITLE: Activity at  2.000 hours for node 2 FHB AIR

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VEFS.

2.

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME {MEV/CC-SEC )

3.92168E-23
1.76166E-11
1.36128E-15
7.79480E-28
5.89911€-18
4.33434E-12
1.42254E-11
6.32415€-10
1.03674€-15
7-20360E-12
7.42768E-18
4.39875E-22
3.23300€-19
7.54111E-17
3.78858E-12
1.26999¢t-~21
8.29389E-13
3.96037E-15

6.80419E~10

0C7 95)
DATE: 03/25/99 CALC: N4072-0D1REV:
J08: ss-c.si CHECK: DATE:

fn FHB - FHB Cloud Source Strengths PAGE:

5
-

#

000 hours for node 2 FHB AIR

ENERGY GROUP

.000 - .100 MEY
100 - .400 MEY
400 - .900 MEV
.900 - 1.350 MEY

1.350 ~ 1.800 MEV
1.800 ~ 2.200 MEV
2.200 ~ 2.600 MEY
2.600 - 3.000 MEY
3.000 - 5.000 MEV
5.000 -15.000 MEY

TOTAL

MARK DRUCKER
SONGS UNITS 2,3
fha-fhb.to FHA

ORIGINATOR:
PROJECT:
SUBJECT:

CASE TITLE: Activity at

NE602-SOURCE2(02-5) [ (€)1972,1991 BECHTEL. SCE AIX VERS.

4.

.000 SEC

7.01572E-01

1.17192€-01

3.23823E-02

1.85471E-03

1.60494€-04

5.86019E-06

5.93B04E-06

1.65041E-08

7.36598E-09

0.00000E+DD

8.53173e-01

OCT 95)
DATE: 03/25/9% CALC: N4072-001REV:
J0B: ss-C.si CHECK: DATE:

in FHB -~ FHB Cloud Source Strengths PAGE:

5
26

00D hours for node 2 fHB AIR

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, CON NO. PAGE ___ OF __

Project or DCP/FCN/ECP : Calc. No._ N-4072-001 GCN CONVERSION:
CCN NO. CCN --
Subject_Fue! Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Shest 200 of 261
Rev] oRriGINATOR DATE IRE DATE __JREV] ORIGINATOR | DATE IRE DATE R
6 |N.YACKLE | - T. REMICK v
#ﬂ

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC
KR-83M 4.12160€-27
KR--85 3.94876E-15
KR-BSH 2.23938€-19
KR--87 5.87402E-32
KR--88 8.14439E-22
XE131M 9.66371E-16
XE133M 3.10617€-15
XE-133 1.40341E-13
XE135M 7.91954E-19
XE-135 1.38720E-15
RB--BB 6.19574E-21
C5-135 3.99781€-25
I--129 7.24689E-23
I--130 1.51111E-20
1.-131 8.43147€-16
1.-132 1.55205€-25
1--133 1.73981E-16
[--135 7.19821E-19
TOTAL 1.50769€-~13

NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95}

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4D72-001REV: 5
PROJECT: SONSS UNITS 2,3 J0B: ss-c.si CHECK: __~ DATE: _/ ./
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: z7

CASE TITLE: Activity at 4.000 hours for node 2 FHB AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
2000 - .100 MEV 1.55688E-04
2100 - .400 MEY T 2.42211£-05
.400 - .S00 MEv 6.84087E-06
.900 - 1.350 Mev 3.85423E-07
1.350 - 1.800 MEV 3.13905E-08
1.800 - 2.200 HEV 1.13308€-09
2.200 - 2.600 HEV 1.07027€-09
2.600 - 3.000 MEV 1.37667€-11
3.000 - 5.000 MEY 6.14427e-12
5.000 -15.000 MEY 0.00000E+00
TOTAL 1.87169E-04
NE602-SOURCE2 (D2-5) [ (€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARX DRUCKER DATE: 03/25/99 CALC: H4072-001REV: 5
PROJECT: SONGS UHITS 2,3 J0B: ss-c.si CRECK: DATE:_/_ [/

SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 29
CASE TITLE: Activity at 6.000 hours for node 2 fHB AIR
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

N-4072-001



E&TS DEPARTMENT

- ICCN NO./
CALCULATION SHEET PRELIM. CCN NO. PAGE __ OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CGN CONVERSION:
GCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_201_ of 261
REV] ORIGINATOR DATE | IRE DATE JREv] ORIGINATOR | DATE IRE DATE R
E
6 |N. YACKLE T. REMICK v
4
ISDTOPE .000 SEC
KR-83M 4.33171€-31
KR--85 £.85114E-19
KR-854 3.68392€-23
XR--B7 4.42655E-36
KR--88 1.12443€-25
XE131M 2.15726E-19
XE133H €.78243E-19
XE-133 3.114308-17
XE135M 1.44608£-22
XE-135 2.67150E-19
RB--88 £.66177E-25
€5-135 1.47612£~28
1--129 1.62441E-26
1--130 3.02798€-24
I--131 1.87641E-19
I--132 1.89673€-29
I--133 %.64960€-20
I--135 . 1.30832€-22
TOTAL :

.34137e-17

HEGD2-SOURCEZ(D2-5) { (C}1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: 14072-001REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-c.si CHECK: . DATE:_ [/ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 30

CASE TITLE: Activity at 6.000 hours for node 2 FHB AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

.....

ENERGY GROUP .000 SEC
000 - .100 MEY 2.45487E-08
.100 - .400 MEV £.03106£-09
+400 - .900 MEV 1.44621E-09
.600 - 1.350 MEV £.01868E-11
1.350 - 1.800 MEY 6.17041E-12
1.800 - 2.200 MEV 2.01430E-13
2,200 - 2.600 MEV 1.93264E-13
2.600 - 3.000 MEV 1.92462€-15
3.000 - 5.000 MEV £.58932¢€-16
5.000 -15.000 MEY 0.00000E+00
TOTAL £.11127€-08
NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: H3072-D01REV: &
PROJECT: SONGS UNITS 2,3 J0B: ss-c.si CHECK: DATE:_/__/__
SUBJECT: fha-fhb.to FHA in FH8 - FHB Cloud Source Strengths PAGE: 32

CASE TITLE: Activity at 8.000 hours for node 2 FHB AIR

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIN, GON NO. PAGE__ OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN —~

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 202 of 261
REV] ORIGINATOR DATE IRE DATE I REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
$

15070PE .000 SEC

¥R-83M 4.55253E-35

KR--85 1.98399E-22

KR-85M 6.06027E-27

KR--87 3.33575E-40

KR--88 1.55240£-29

XE13IM 4.81275£-23

XE133H 1.48096E-22

XE-133 6.91080£-21

XE135M 2.62842E-26

XE-135 5.14471€-23

RB--83 1.19608€-28

£s-135 4,42578E-32

1--129 3.64118E-30

1--130 6.06755E-28

I--131 4.17595€-23

I--132 2.31798E-33

1--133 7.65576E-24

I--135 2.37796€-26

TOTAL 7.40634€-21

NE602-SOURCE2(D2-S) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: NA4072-001REV: 5
PROJECT: SORGS UNITS 2,3  JOB: ss-c,si CHECK: oATE:_ [/ /.
SUBJECT: fha-fhb.to FHA in FHB - FH8 Cloud Source Strengths PAGE: 33

CASE TITLE: Activity at 8.000 hours for node 2 FHB AIR

GAMMA SOURCE STRENGTH AS A FUCTIOR OF DECAY TIMZ (MEV/CC-SEC )

EMERGY GROUP .000 SEC
.000 - _100 MEY 7.66655E-12
.100 - .400 MEV 1,05016E-12
400 - ,900 MEY - 3.06427E-13
.900 - 1.350 MEY 1.66998E-~14
1.350 - 1.800 MEY 1.21908€-15
1,800 - 2.200 MEY 3.59587E-17
2.200 - 2.600 MEY 3.49521E-17
2.600 - 3.000 MEV 2.65765E-19
3.000 - 5.000 MEV 1.18614E-19
5.000 -15.000 MEY 0.000005+00
TOTAL 9,04113E-12
NEG602-SOURCE2(D2-5) [ (€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: HARK DRUCKER DATE: 03/25/99 CALE: NA4D72-001REV: 5
PROJECT: SONGS UNITS 2,3 J0B: ss-c.si CHECK: DATE:__/__/__
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 35

CASE TITLE: Activity at 10.00 hours for node 2 FHB AIR

ACTIVITY AS A FUNCTION OF DECAY YIME (CURIES/CC )

1S0TOPE .000 SEC

1-4072-001




E&TS DEPARTMENT

- IGCN NO./
CALCUI..AT'ON SH EE r PRELIM. CCN NO. PAGE__OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_203 of 261
REV] ORIGINATOR DATE IRE DATE IREVE ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4
L
KR-83M 4.78460E-39
KR--85 4.44711E-26
KR-B5M 9.95948E-31
KR--87 0.00000E+00
KR--88 2.14326€-33
XE131H 1.07369E-26
XE133M 3.23367E-26
XE-133 1.53351€-24
XE135M 4.77732€-30
XE-135 9.90732E-27
RB--88 1.65134E-32
£5-135 1.20716€-35
1--129 8.16183E-34
1--130 1.21583€-31
1--131 9.29354E-27
1--132 2.83278E-37
I--133 1.60595€-27
I--135 4.32209€-30
TOTAL 1.64188E-24
NE602-SOURCE2(02-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99  CALC: N4072-001REV: 5

PROJECT: SONGS UNITS 2,3
SUBJECT: fha-fhb.to FHA

CASE TITLE: Activity at

GAMMA SOURCE STREHGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

10.00

DAYE:_/ /

J0B: ss-c.si CHECK: [
36

in FHB - FHB Cloud Source Strengths PAGE:

hours for node 2 FHB AIR

ENERGY GROUP

.000 - .100 MEV
.100 - .400 MEV
<400 - .900 MEV

900 - 1.350 MEV
1,350 - 1.800 Mey
1.800 - 2.200 MEV
2.200 -~ 2.600 MEV
2,600 - 3.000 MEV
3.000 - 5.000 MEV
5.000 -15.000 MEV

------------

TOTAL

NE602-SOURCE2(D2-5) { (C)1972,1991 BECHTEL. SCE AIX VERS.

ORIGINATOR: MARK DRUCKER
PROJECT: SONGS UNITS 2,3
SUBJECT: fha-fhb.to FHA

CASE TITLE: Activity at

ACTIVITY AS A FUNCTEION OF DECAY TIME (CURIES/CC )

24.00

1.70122E-15
2,20261E-16
6.50678E-17
3.48103E-18
2.42049€-19
6.44561E-21
6.32863E-21
3.66922E-23
1.63762E-23
0.00000€+00

1.99028E-15

oCT 95)
DATE: 03/25/99 CALC:  N4072-001REV: 5
JOB: ss-c.si CHECK: DATE:_/_ [

in FHB - FH8 Cloud Source Strengths PAGE: 38

hours for node 2 FHB AIR -

ISOTOPE

.000 SEC

V-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELI, GON NO. PAGE__OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --

Subject_Fuel Handling Accident inside Fuel Handling Bullding - CR & Offsite Dogses Sheet_204_ of 261
REV] ORIGINATOR DATE IRE DATE__JREV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
4

KR-83M 0.00000E+00

KR--85 4.90454€-44

KR-85H 0.000DOE+00

KR--87 0.00000E+00

KR--88 ©.00000E+00

XET3IIH 1,40130E-45

XE133M 1.54143€-84

XE-133 2.42425€-43

XE135M 0.00000E+00

XE-135 1.40130E-45

RB--88 0.00000E+00

€S-135 0.00000E+00

I--129 0.00000E+00

1--130 0.00000E+00

I--131 0.00000E+00

1--132 . 0.00000E+00

1--133 0.00000E+00

I--135 0.00000E+00

TOTAL 3.09687E-43

HE602-SOURCE2{D2-5) [ (C)}1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: HMARK DRUCKER DATE: 03/25/99 CALC: R4072-001REV: 5
PROJECT: SONGS URITS 2,3 J08: ss-c.si CHECK: DATE: [/ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 39

CASE TITLE: Activity at 24.00 hours for node 2 FHB AIR

GAMMA SOURCE SYRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
,000 ~  ,100 MEV 2.68822E-34
.100 - .400 MEV 2.51869E-35
400 - .900 MEV 5.11502€-36
.900 ~ 1.350 MEV 2.2308BE-39
1,350 - 1.800 MEV 0.00000E+00
1.800 - 2.200 MEV 0.00000E+00
2.200 - 2.600 MtV 0.00000E+D0
2.600¢ - 3.000 MEV 0.00000E+00
3.000 - 5.000 MEV 0.00000E+00
5.000 -15.000 MEV 0.00000E+00
TOTAL 2.99126£-34
NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK ORUCKER DATE: 03/25/99 CALC: HN4072-001REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss~c.5i CHECK: DATE: [ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 41

CASE TITLE: Activity at 96.00 .  hours for node 2 FiB AIR

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC

.......................

KR-83M 0.00000E+00

V-4072-001



E&TS DEPARTMENT

. ICCN NO./
CALCULATION SHEET S fon o, PAGE__OF _
Project or DCP/FCN/ECP Caic. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handlina Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 205 of 261
REV] ORIGINATOR DATE IRE paTE_ | REV] ORIGINATOR | DATE IRE DATE R
E
6 |N. YACKLE T. REMICK v
4
KR--85 0.00000£+00
KR-85M 0.00D000E+D0
KR--87 0.00000E+00
XR--88 0.00000E+00
XE131M 0.00000E+00
XE1334 0.00D00E+00
XE~133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.0000DE+00
RB~--88 0.00000€+00
CS-135 0.00000E+00
1--129 0.00000E+00
1--130 0.00000E+00
I--131 0.00000E+00
1--132 0.00000E+00
1--133 4.20390€-45
f--135 0.000C0E+00
TOTAL 4.20390€-45

NE602-SOURCE2(D2-5) [ (C)}1972,1991 BECHTEL. SCE AIX VERS., OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UWITS 2,3 JOB: ss-c.si CHECK: - DATE:_/ [/
SUBJECT: fha-fhb.to FHA in FHB8 - FHB Cloud Source Strengths PAGE: 42

CASE TITLE: Activity at 96.00 hours for node 2 FHE AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC

0.00000E+00

.100 - .400 HEV 4.19893€E-37
.400 - .900 MEV B.45183E-35
900 - 1.350 MEV B.71865E-36
1.350 ~ 1.800-MEY 4.01428€-37
1.800 - 2.200 MEV 0.00000E+00
2.200 - 2.500 MEV 0.00000E+00
2.600 - 3.000 MEV 0.00000E+00
3.000 - 5.000 MEV 0.00000E+00
5.000 -15.000 MEV 0.00000E+00
TOTAL 9.40583E-35

NE602-SOURCE2(D2-5) [ (€)1972,199} BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/9% CALC: N4072-001REY: 5
PROJECT: SONGS UNITS 2,3  JOB: ss-c.si  CHECK: DATE:_ [ /
SUBJECT: fha-fhb.to FMA in FHB - FHB Cloud Source Strengths PAGE: 44

CASE TITLE: Activity at  720.0 hours for node 2 FHB AIR

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC
KR-83M 0.00000E+00
KR--85 0.00000E+00

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET FRELIM, CCNNO, PAGE__ OF __

i<=<m:n

Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fuel Handling Accident Inside Fuel Handling Buitding - CR & Qffsite Doses Sheet_206_of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE - DATE
6 IN. YACKLE T. REMICK

XR-85M 0.00000E+00

KR--87 0.00000E+00

KR--88 0.00C00E+00

XE13IM 0.00000E +00

XE133M 0.00000€+00

XE-133 0.00000E+00

XE135M 0.00000E+00

XE-135 0.00000E+00

RB--88 0.00000E+00

£5-135 0.00000E+00

1--129 0.000D0E+00

1--130 0.00000E+00

I--131 0.00000€+00

1--132 0.00000E+00

1--133 0.00000E+00

1--135 0.00000E+00

TOTAL 0.00000E+00

NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 951

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-0C1REV: 5
PROJECT: SONGS UNITS 2,3 J0B: ss-c.si CHECK: DATE: /[ [
SUBJECT: fha-fhb.to FHA in FHB - FHB Cloud Source Strengths PAGE: 45

CASE TITLE: Activity at 720.0 hours for node 2 FHB AIR

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC

.000 - .100 MEY 0.00000E+00
.100 - .400 HEV 0.00000£+00
.400 - .900 MEY 0.00000E+00
-900 - 1.350 MCY 0.00000€+00
1.350 - 1.800 Mzv 0.00000E+00
1.800 - 2.200 Mev 0.00000E+00
2.200 ~ 2.600 M2V 0.00000E+00
2.600 - 3.000 MzY 0.00000E+00
3.000 - 5.000 MzY 0.00000E+00
5.000 -15.000 MzV 0.00000E+00
TOTAL ©0.00000E+00

932

Control Room HVAC Intake Filter Shine Files

9.32.1  Control Room HVAC Intake Filter Shine SOURCE2 Input File (ss-f.si)

SOUR

'K4072-001 5 MARK DRUCKER SONGS UNITS 2,3 ss-f.si

fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  .0000 hours for node 3  A206/7

18

1 ¢ 0 0 0 .48240E-05 .00000E+00 .00000E+00

KR-83M 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000£+00

N~-4072~001



E&TS DEPARTMENT

CALCULATION SHEET NN no. | eace__or

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Sheet_207 of 281 .
REV] ORIGINATOR DATE IRE DATE [IREV] ORIGINATOR | DATE 1RE DATE R
E
6 JN. YACKLE T. REMICK v
i
XE131M 0.00000E+00
XE133M 0,00000E+00
XE~133 0.00000E+00
XE135H 0.00000€+00
XE-135 0.00000E+00
RB--83 0.00000E+00
€5-135 0.00000£+00
I--129 0.00000E+00
1--130 ©.00000E+00
1--131 £.00000E+00
I--132 0.00000E+00
1--133 0.00000E+00
1--135 0.00000E+00

SOUR  N4072-001 5  MARK DRUCKER SONGS UNITS 2,3 ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at 2.7800E-03 hours for node 3 A206/7
18 11 0 0 0 0 .4B8240E-05 .00000E+00 .00000E+00

KR-83M 0.00000£+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XEI3IM 0.00000E+00
XE133M 0.00000E400
XE-133 0.00000E+00
XE1354 0.00000E+00
XE-135 0.00000E+00
RB--88 0.00000E+00
€S-135 0.00000E+00
1-<129 0.00000£+00
1--130 1.30099€-35
1--131 4.799%93E-29
1--132 0.00000E+00
1--133 3.04749€-31
1--135 5.49256E-34

SOUR  KN4072-001 5  MARK DRUCKER SONGS UNITS 2,3  ss-f.si
fha-fhb.to FHA in FHB - (R Filter Source Strengths
Activity at 5.0000E-02 hours for node 3 A206/7
3 11 0o ¢ 0 O .4B8240E-05 .00000E+00 .00000E+00

KR-83M 0.000005400
KR--85 0.00000E+00
KR-BSM 0.00000E+0D
KR--87 0.00000E+00
KR--88 0.00000£+00
XE131IM 6.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 0.00000E+00
€5-135 . 3.99212€E-17
1--12% 3.71101E-23
1--130 2.52473€-34
I--131 8.00363€-28
1--132 0.00000E+00

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIN. GCN NO. PAGE__OF _

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. GON --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 208 _of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
& |N. yackLe T. REMICK ;
hd
1--133 1.91641E-29
1--135 7.97659€-33

SOUR  N4072-001 5 MARK DRUCKER SONGS UNITS 2,3 ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  .1000 hours for node 3  A206/7

18 11 o 0o o0 O +48240E-05 +00000E+00 .00000E+Q0
KR-83M 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000£+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE13IM 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000€E+00
XE135M 0.00000E+00
XE-135 0.00000£+00
RB--88 3.23845£-08
Cs-135 3.76964E-13
1.-129 7.34501E-09
1--130 1.90578E-06
I.-131 B.66617E-02
1--132 5.13405E-11
1--133 2.00681€-02
I--135 1.09806E-04

SOUR  NH3072-001 §  MARK DRUCKER SONGS UMITS 2,3  ss-f.si
fha-fhb.to FHA 1n FHB - CR Filter Source Strengths
Activity at  .2000 hours for node 3  A206/7
18 1 ¢ 0 o0 0 .48240£-05 -00000E+00 +00000E+00

KR-83M4 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
XR--87 0.00000E+00
KR--88 ©.00000E+00
XE13M 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 1.06321E-07
CS-135 1.46762E-12
1--129 1.81235£-08
1--130 4.67617E-06
1--131 2.13758£-01
1.-132 1,22896E-10
I--133 4.93534€-02
I.-135 2.68116E-04
SOUR  H4072-001 5 MARK DRUCKER SONGS UHITS 2,3 ss-f.si

fha-fhb.to FHA in FHB ~ CR Filter Source Strengths
Activity at  .5000 hours for node 3  A206/7
18 u 0 0 0 0 .48240£-05 00000E+00 .00000£+0Q

KR-834 0.00G00E+00
KR--85 0.00000E+0D
KR-85M 0.00000E+00

N-4072-001



E&TS DEPARTMENT

- ICCN NO./
CALCULAT'ON SHEE T PRELIM. CCN NO, PAGE __OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
: CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_209 of 261
REV] ORIGINATOR DATE IRE DATE IREV) ORIGINATOR | DATE IRE DATE R
- — 1E
6 fN. YACKLE T. REMICK v
4
¥R--87 0.00000E+00
KR--88 0.00000E+00
XE131M 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 1.00000E+00
XE-135 2.00D00E+00
RB--88 2.01740£-07
€5-135 4.70112E-12
1--129 3.29121E-08
1--130 8.35024E-06
1--131 3.87762E-01
1--132 2.03767E-10
1--133 3.87379E-02
I--135 4.71820E-04

SOUR  N4072-001 5 MARK DRUCKER SOKGS UNITS 2,3  ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  1.000 hours for node 3  A206/7
18 1 0 0 0 ) .48240E-05 .0D000E+00 .D000DE+00

KR-83M4 0.00000E+00
KR--B5 0.00000E+00
KR-85M 0.00000E+30
KR--87 0.00000E+00
KR--88 0.00C00E+00
XE131M 0.00CO0E+D0
XE133M 0.00CO0E+00
, XE-133 0.0D000E+0D
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 1.15733E-07
Cs-135 7.03066E-22
I1--129 3.80480E-~08
1--130 9.38651E-06
1--131 4.47468E-01
1--132 2.0241BE~-10
I--133 1.00899€£-01
1--135 5.17594E-04

SOUR  N4072-001 5 MARK DRUZKER SONGS UNITS 2,3  ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  2.000 hours for node 3  A206/7
18 1 0 0 o0 0 -482490E-05 .00000E+00 .00000E+0D

KR-83M 0.00000E+00
KR--85 ' 0.00000£+00
KR-85M 0.0000CE+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE131M 0.00000E+00
XEI3IM 0.00000E+00
XE-133 0.0C000E+00
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 1.41910£-08
€5-135 7.60899E-12
I--129 3.87533E-08
I--130 9.03937€-06

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIH. G0N NO., PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_210 _of 261
REV| ORIGINATOR DATE IRE DATE _fREVE ORIGINATOR | DATE {RE DATE R
E
6 JN. YACKLE T. REMICK v
4
1--131 4.58130E-01
1--132 1.52232E~10
1--133 9.94171€-02
1--135 4.74720E-04

SOUR  NAD72-001 §  MARK DRUCKER SONGS UNITS 2,3  ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  4.000 hours for node 3  A206/7
18 11 0o 0 0 0 .48240E-05 .00000E+00 .00000E+00

KR-83M 0.00000E+00
¥R--85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE13IM 0.00000E+0D
XE133M 0.00000E+00
Xe-133 0.00000€+00
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 1.38398¢£-10
C5-135 7.62506€-12
I--129 3.87640€-08
1--130 8.08299E-06
1--131 4.51004E-01
1--132 8.30199E-11
1--133 9.30634E-02
I--135 3.85037€-0¢4

SOUR  N4072-001 5  MARK DRUCKER SONGS UNITS 2,3  ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at 6,000 hotrs for node 3  A206/7
18 1 0 0 0 0 .48240E-05 .00000E+00 .00000E+00

KR-834 0.00000E+00
KR--85 0.00000£+00
KR-85H 0.00000£+00
KR~-87 0.006000€E+00
KR--88 0.00000E+00
XE131H 0.00000E+0D
XEI33M 0.00000€+00
XE-133 0.00000€+00
XEI354 0.0G000E+00
XE-135 0.00000E+00
RB--88 1.29037E-12
Cs-135 7.62507E-12
1--129 3.87640E-08
I~--130 7.22580E-06
I.-131 4.47776€-01
1--132 4.52626E-11
1--133 8.70918E-02
1.-135 3.12210€-04

SOUR  N4072-001 § MARK DRUCKER SONGS UNITS 2,3 ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  §.000 hours for node 3  A206/7
18 1 0 1] 0 0 .48240E-05 .00000E+00 .00000£+00

KR-83M 0.00DD0E+00

N-4072-001




E&TS DEPARTMENT

. ICCN NO./
CALCULATION SHEET PRELIM. CCN NO. PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN -~
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 211 _of 261
REV] ORIGINATOR DATE IRE DATE _[REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
\
KR--85 D.00000E+00
KR-85M 0.00000£+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE131M 0.00000E+00
XE133M 0.00000E+00
XE-133 0.C0000E+00
XE135H 0.00000E+00
XE-135 0.00000E+00
RB--88 1.20082€-~14
€5-135 7.62507€-12
I--129 3.87640E-08
1--130 6.45951E~D5
I--131 4.44571E-01
1--132 2.46772E-11
1--133 8.15033-02
1--135 2.53157€-04

SOUR  N4072-001 5 MARK BRUCKER SONGS UNITS 2,3  ¢s-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at 10,00 hours for node 3 A206/7
18 11 0 0 0 0 .48240E-05 .00000E+00 .00000E+00

KR-83M 0.00000E+00
KR--85 0.00000€+00
KR-854 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE13IM 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 0.00000€+00
XE-135 0.00000€E+00
RB--88 1.11746E-16
€$-135 7.62507E-12
1--129 3.87640E-08
1--130 5.77449E-06
1--131 4.41390€-01
1--132 1,38541E-11
1--133 7.62734E-02
1--135 2.05274€-04

SOUR  N4072-001 5 MARK DRUCKER SONGS URITS 2,3  ss-f.sf
fha-fhb.to FHA in FHB - LR Filter Source Strengths
Activity at  24.00 hours for node 3 A206/7
18 11 0 0 0 0 +48240E-05 .0000DE+DO -00000E+00

KR-83M 0.00000E+00
XR--85 ~ 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--83 0.00000E+00
XEL3IM 0.00000€+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 6.75306€-31
£5-135 7.62507€-12

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, CON NO.

PAGE_ OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001

Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses

CCN CONVERSION:
CCN NO. CCN --

Sheet 212 of 2

(]

1

fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  96.00 hours for node 3 A206/7
18 11 0 0 0 0 .48240E-05 .00000E+00 .00000E+00

Kr-831 0.00000E+00
KR-~-85 0.00000E+00
KR-854 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE131M 0.00000E400
XE133H 0.00000E+00
XE-133 0.00000E+00
XE135M 0.00000€+00
XE-135 0.00000E+00
RB--88 0.00000E+00
CS-135 . 7.62507€-12
1--129 3.87640E-08
1--130 4.65596E-08
1--131 3.24106E-01
1--132 6.32125€-23
1--133 4.40437€-03
1--135 2.49419E-08

SOUR  N4072-001 &  MARK DRUCKER SONGS UNITS 2,3  ss-f.si
fha-fhb.to FHA in FHB - CR Filter Source Strengths
Activity at  720.0 hours for node 3 A206/7
18 1 0 0 0 10 .48240E-05 .00000E+0D .00000E+00

KR-33M 0.00000E+00
KR-~85 0.00000£+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE13M 0.00000E+00
XE1334 0.00000E+00
XE-133 0.00000z+0D
XE135M 0.00000E+00
XE-135 0.00000+00
RB--88 0.00000€+00
€5-135 7.62508E-12
1--229 3.87640E-08
1--130 3.00560E-23
1--131 3.44691E-02
1--132 0.00000E+00
1--133 4.54611E-12
1--135 0.00000£+00

REV] ORIGINATOR DATE IRE DATE __IREV| ORIGINATOR | DATE IRE DATE
6 IN. YACKLE T. REMICK
1--129 3.87640E-08
1--130 2.63458E-06
1--131 4,19746E-01
I--132 1,92643E-13
1--133 4.79367£-02
1--135 4.73089E-05
SOUR  §4072-001 5 MARK DRUCKER SORGS UNITS 2,3 ss-fusi

o]l

N-4072-001



E&TS DEPARTMENT

ICCN NO./

CALCULATION SHEET : PRELIM. CCN NO. PAGE__OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:

CCN NO. CCN --

Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Offsite Doses Sheet_213 of 261

REV] ORIGINATOR DATE {RE DATE REV ] ORIGINATOR DATE IRE

DATE

6 [N. YACKLE T. REMICK

i.t#= <m2>D

9322  Contro]l Room HVAC Intake Filter Shine SOURCE?2 Output File (ss-f.s0)
NOTE:  The [ollowing are relevant excerpts from the SOURCE2 Code output file.

NE602-SOURCE2 (02-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REY: 5
PROJECT: SONGS UNITS 2,3 J0B: ss-f.si CHECK: DATE:_/ [/
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 2

CASE TITLE: Activity at .0000 hours for node 3 A206/7

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1SOTOPE .000 SEC
KR-83M 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
XR--87 0.00000E+00
XR--83 0.00000E+00
XE13IM 0.00000E+00
XE133M 0.00000E+00
XE-133 ©0.00000E+0D
XE135M 0.00000E+D0
XE-135 0.00000E+00
RB~-88 0.00000£+00
C5-135 0.00000E+00
1--129 0.00000E+00
1--130 0.00000E+00
1--131 0.00000E+00
1--132 0.00000E+00
1--133 0.00000€+00
1--135 0.00000E+00
TOTAL 0.00000E+00
NE602-SQURCEZ(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS, OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SORGS UNITS 2,3 JoB: ss-f.si CHECK: DATE: [/ /[
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 3

CASE TITLE: Activity at  .0000 hours for node 3 A206/7
GAMHA SOQURCE STRENGTH AS A FUCTION OF DECAY TIME {MEV/CC-SEC }

-

ENERGY GROUP .000 SEC

.000 - .100 MEV 0.00000E+00
.100 - .400 MEV 0.00000E+00
.800 - .900 MEV 0.00000£+00
.900 - 1.350 MEV 0.00000£+00
1.350 - 1.800 MEV 0.00000E+00
1.800 - 2.200 MEV 0.00000E+00
2.200 - 2.600 MEY 0.00000E+00
2.600 - 3.000 MeY 0.00000&+00
3.000 - 5.000 MEY 0.00000€+00
5.000 -15.000 MEY 0.00000£+00

TOTAL 0.00000E+00

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, GGN NO. PAGE__OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. GCN --
Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_214 of 261
REV] ORIGINATOR DATE IRE DATE __JREV] ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK v
4

NE602-SOURCE2(D2-5) [ (C€)1972,199]1 BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UNITS 2,3 J0B: ss-f.si CHECK: DATE:_ [/ [/
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 5

CASE TITLE: Activity at 2.7800E-03 hours for mode 3  A206/7
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1SOTOPE .000 SEC
KR-83M 0.000D0E+0D
KR--85 0.00000E+00
XR-B5M 0.00000E+00
KR--87 0.00000E+00
XR--88 0.00000E +00
XE131M 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 6.0000CE+00
XE-135 0.00000E+00
RB--88 0.00000£+00
€s-135 0.00000E+00
§--129 0.00000E+00
1--130 6.27600£-41
1--131 2,31549E-34
1--132 0.00000E+00
1--133 1.47011€-36
1--135 2.64961E-39
TOTAL 2.33021E-34

HEGO2-SOURCE2(02-5) [ (C)1972,1991 BECHTEL. SCE AIX YERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4D72-00)REV: &
PROJECT: SONGS UNITS 2,3 J0B: ss-f.si CHECK: DATE:_J /
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 6

CASE TITLE: Activity at 2.7800E-03 hours for node 3  A206/7

GAMMA SOURCE STRENCTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENZRGY GROUP -000 SEC

.000 -~ .100 Mev 1.79202€-26
.100 ~ .400 MEV 2.69232€-24
.400 - .900 MEV 5.65717€-25
.960 ~ 1.350 MEV 3.13137E-27
1,350 - 1.800 MEY - 1.94733E-28
1.800 ~ 2.200 HEV 3.77684E-30
2.200 ~ 2.600 HEV 3.83295E-30
2.600 ~ 3.000 MEV 0.00000E+00
3.000 - 5.000 MEV 0.00000E+00
§.000 -15.000 MEY 0.00000E+00
TOTAL 3.27929E-24

NE602-SOURCEZ (D2-5} [ (C€)1972.1991 BECHTEL. SCE AIX VERS. OCT 95}

N-4072-001




E&TS DEPARTMENT

. ICCN NO./
CALCULAT'ON SHEET PRELIM. CCN NO. PAGE __OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_ 215 of 261
REV] ORIGINATOR DATE IRE DATE | REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
R
ORTGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: MN4D72-0DIREV: 5
PROJECT: SOKGS UNITS 2,3 JOB: ss-f.si CHECK: DATE: /[ /__
SUBJECT: fha-fhb,to FHA In FHB - CR Filter Source Strengths PAGE: 8

CASE TITLE: Activity at 5.0000E-02 hours for node 3  AZ06/7
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE 000 SEC
KR-834 0.00000£+00
KR--85 0.000002+00
KR-85M 0.00000z+00
KR--87 0.00000E+00
KR--88 0.00000E+00
XE131IM 0.000DOE+00
XEI33M 0.00000E+00
XE~133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.00000E+0D
RB--88 0.00000E+00
Cs-135 1.92580E-22
I--129 1.79019€-28
1--130 1.21793€-39
1--131 3.86095€-33
1--132 3.00DDOE+00
1--133 5.24476E-35
1--135 3.84791E-38
TOTAL 1.92580€-22

NE602-SOURCE2(D2-5) [ (C)1972,199) BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: S
PROJECT: SONGS UNITS 2,3  JOB: ss-f.si  CHECK: DATE:_/ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 9

CASE TITLE: Activity at 5.0)00£-02 hours for node 3 £206/7
GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 - .100 MEY 1.86792E-20
.100 - .400 MEV 4.48998E-23
.400 - .900 MEV 1.07988E-~23
.900 -~ 1.350 MEV 1.92930E-25
1.350 - 1.800 MEV 3.61720E-27
1.800 ~ 2.200 MEY 3.48493E-29
2,200 - 2.600 HEV 5.56642E-29
2.600 - 3.000 HEY 0.00000E+00
3.000 - 5.000 MEY 0.00000£+00
5.000 -15.000 MEV 0.00000E+00
TOTAL 1.87351E-20
NE602-SOURCE2 (D2-5) [ (C)1972,1991 BECHTEL. SCE AlX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: S

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, CON NO. PAGE__OF __

Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CON NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_216 of 261
REV] ORIGINATOR DATE IRE DATE §REV] ORIGINATOR | DATE IRE DATE R
E
6 [N.YACKLE T. REMICK v
il 5d
PROJECT: SONGS UNITS 2,3 JOB: ss-f.si CHECK: DATE: /[ /)
SUBJECT: fha-fhb.to FMA in FHB - CR Filter Source Strengths PAGE: 11

CASE TITLE: Activity at l .1000 hours for node 3  AZ06/7
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1S0TCPE .000 SEC

KR-83M D.DOODDE +00

XR--85 0.00000E+00

KR-85 0.00DO0E+00

KR--87 0.00000E+00

kR--85 0.00000E+00

i XE13IM 0.00000£+00
( XE1334 0.00000E+00
| XE-133 0.00000E+00
‘ XE135H 0.00000E+00
[ XE-135 0.00000E+00
‘ RB--88 1.56223¢-13
J €s-135 1.81847€-18
f 1--129 3.54323E-14
: 1--130 9.19348E-12
1--131 4.18056E-07

1--132 2.47667E-16

1--133 9.68085£-08

I--135 5.29704€-10

TOTAL 5.15404E~07

NEE02-SOURCE2(D2-5) [ (C€)1972,1991 BECHTEL. SCE AIX VERS, OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UNITS 2,3  J0B: ss-f.si  CHECK: DAYE: [ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 12

CASE TITLE: Activity at  .1000 hours for node 3  A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY VIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 -~ .100 MEY 3.23545E401
.100 « .400 MEV 4.87065€+03
400 ~ (900 MEY 2.91757€+03
.900 - 1.356 MEY 2.17236E+02
1.350 - 1.800 MEV 2.01084€+01
1.800 - 2.200 MEV 7.57395€-01
2.200 - 2.600 MEV 7.66280E-01
2.600 - 3.000 MEV 3.47122E-04
3.000 ~ 5.000 MtV 1.54925€-04
5.000 -15.000 MEV 0.00000E+00
TOTAL 8.05944E+03 :
NE602-SOURCE2(D2-5) [ (C}1972,1991 BECHTEL. SCE AIX VERS. OCT 95}
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC:  NA072-001REV: 5

PROJECT: SONGS UKITS 2,3  JOB: ss-f.si  CHECK: DATE:_/ [

| N-4072-001



E&TS DEPARTMENT

ICCN NO/
CALCULAT' ON SHEET PRELIM. CCN NO, PAGE __OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION;
CCN NO. CCN --
Subject_Fuel Handling Accident inside Fuel Handling Building - CR & Ofisite Doses Sheet_217 of 261
REV] ORIGINATOR DATE IRE pATE {RreEv] ORIGINATOR | DATE IRE DATE R
6 {N. YACKLE T. REMICK :
a3
R
SUBJECT: fha-fhb.to FUA in FHB - (R Filter Source Strengths PAGE: 14
CASE TITLE: Activity at  .2000 hours for node 3 A206/7

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC
KR-83M 0.00000E+D0
KR--85 0.00000€£+00
KR-85M 0.00000£400
KR--87 0.00000E+00
KR--88 0.00000E+00
XE131M 0.00000E+00
XEI334 0.00000£+00
XE-133 0.00000€E+00
XEE35M 0.00000E+00
XE-135 0.00000£+00
RB--88 5.12892¢-13
€5-135 7.07980E-18
1--129 8.74278E-14
1--130 2.25578E-11
I--131 1.031176-06
1--132 5.92850E-16
1--133 2.38081E-07
1--135 1.29339E-09
TOTAL 1.27057E-06
NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95}
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: . 84072-001REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-f.si CHECK: DATE:_/_ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source St-engths PAGE: 15

CASE TITLE: Activity at  .2000 hours for node 3  A206/7

GAMMA SOURCE STRENGTH AS A FUCTIOR OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 - .100 MEY 7.98049E+01
.100 - .400 Mgy 1.20138E+04
.400 - .900 MEY 7.18216E+03

5.33960E+02
4.92642€+01
1.85132£+400
1.87105E+400
1.13963E-03
5.08632E-04
0.00000E+00

.900 - 1.350 MEY
1.350 - 1.800 MEV
1.800 - 2.200 MEV
2.200 - 2.600 MEY
2.600 - 3.000 MeY
3.000 -~ 5.000 MEV
5.000 ~15.000 eV

TOTAL 1.98627E+04
NE602-SOURCE2(D2-5) [ {€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95}
ORIGINATOR: MARK DRUCKER OATE: 03/25/99 CALC: N4O72-D01REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-f.si CHECK: DATE:

SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Streng;hs PAGE: 17

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET PRELIM, GON NO. PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
4 CCN NO. CON —
Subject_Fuel Handling Accident Inside Fue! Handling Building - CR & Ofisite Doses Sheet_218 of 261
REV] ORIGINATOR DATE IRE DATE _JREV| ORIGINATOR | DATE IRE DATE R
6 |N. YACKLE T. REMICK v
i

CASE TITLE: Activity at  .5000 hours for node 3 A206/7
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

1SOTOPE .000 SEC
KR-834 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--88 0.006000E+00
XE131M 0.00000E+00
XE133M 0.00000E+00
Xg-133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 §.73194E-13
€5-135 2.26782E-17
1.-129 1.58768£-13
1--130 4.0281€6€E-11
1--131 1.87056E-06
1--132 9.82972E-~16
1--133 4.28072E-07
1--135 2.27606E-09
TOTAL 2.30095E-06

NEG02-SOURCE2(D2-5) [ (C)1972,199) BECHTEL. SCE AIX VERS. OCT 95}

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N3072-001REV: 5
PROJECT: SONGS UNITS 2,3 JOB: ssof.si CHECK: DATE:_/ /[
SUBJECT: fha-fhb.to FHA in FHS - CR Filter Source Strengths PAGE: _ ‘18

CASE TITLE: Activity at  .5000 hours for node 3  A206/7
GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 - .100 MEY 1,44768E+402
.100 - .400 MEV 2.17928E+04
.400 - .900 MEV 1.29516E+04
.900 - 1.350 MEV 9.585328+02
1.350 - 1.800 MV 8.756308+01
1.800 -~ 2.200 Mzv 3.25893E+00
2.200 - 2.600 MV 3.29260E+00
2.600 - 3.000 MzV 2.16241E-03
3.000 - 5.000 MY 9.65110E-04
5.000 -15.000 MEV 0.00000E+00
TOTAL 3.59418E+04
NE602-SOURCE2(D2-5) [ {C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UNITS 2,3  JOB: ss-f.s§  CHECK: DATE: [ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 20

CASE TITLE: Activity at  1.000 hours for node 3  A206/7

N-4072-001



E&TS DEPARTMENT

' - ICCN NO./
CALCULATION SHEET PRELIM. N NO. PAGE __OF _
Project or DCP/FCN/ECP Calc. No._N-4072-001 CCN CONVERSION;
CCN NO. CCN --
‘Subject_Fuel Handling Accident Inside Fue! Handling Building -~ CR & Offsite Doses Sheet_219_of 261
REV] ORIGINATOR DATE IRE DATE | REV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
3
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )
1S0TOPE .000 SEC
KR-83H 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--83 0.00000E+00
XE13IM 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE135M 0.00000E+00
XE-135 0.00DD0E+00
RB--8B 5.58296E~13
Cs-135 3.39159E-17
1--129 1.83544E-13
1--130 4.52805E-11
I--131 2.15859E-06
[--132 9.76464E-16
I--133 4.86737€-07
1--135 2.49687E-09
TOTAL 2.64787E-06
NE60Z-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99  CALC: N4D72-00IREV: 5
PROJECT: SONGS UNITS 2,3  JOB: ss-f.si CHECK: DATE:_/ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 21
CASE TITLE: Activity at 1.000 hours for node 3 A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

.000 SEC

ENERGY GROUP

.000 - .100 MEY 1.67059€+02
.100 - .400 MEV 2.51476E+04
.400 - .900 MEY 1.47994E+04
«900 - 1.350 MEV 1.08707€+03
1,350 - 1.800 MEV 9.76942E+01
1.800 - 2.200 MEY 3.56748E+00
2.200 - 2.600 MEV 3.61202E400
2.600 - 3.000 MEV 1.24052E-03
3.000 - 5.000 MEV 5.53659E-04
5.000 -15.000 MEV 0.00000E+00

TOTAL 4.13060£+04
HE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. 0CT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/9% CALC: N4072-00IREV: S
PROJECT: SONGS UHITS 2,3 JOB: ss-f.si CHECK: DATE:_/ {

SUBJECT: fha-fhb.to FHA in FHB ~ CR Filter Source Strengths PAGE:

2.000 A206/7

CASE TITLE: Activity at hours for node 3

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )}

-

N-4072-001




E&TS DEPARTMENT

ICCN NO./

CALCULATI ON SHEET PRELIM. GCN NO, PAGE __OF ___
Project or DCP/FCN/ECP Calc, No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --

Subject_Fue! Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 220 of 261
REV] ORIGINATOR DATE IRE patE  [Rrev] ormiaiNaTOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK Vv
4

1S0TOPE .00 SEC

KR-83M 0.00000E+00

KR--85 0.00D0OE+00

KR-B5M 0.00000E+00

KR--87 0.00000E+00

KR--88 0.00000£+00

XE131M 0.00000E400

XE133M 0.D0G00E+00

XE-133 0.00GDOE+00

XE135H 0.00000£+00

XE-135 0.000005+00

RB--88 6.845745-14

€5-135 3.67058E-17

1--129 1.86946€-13

1--130 4,36059E-11

1--131 2.19072€-06

1--132 7.34367E-16

1--133 4.79588€-07

1--135 2.29005€-09

TOTAL 2.67265E-06

NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99  CALC: NA4072-001REV: 5
PROJECY: SONGS UNITS 2,3  JOB: ss-f.si  CHECK: DATE:__/_/

SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: k3

CASE TITLE: Activity at 2.000 hours for node 3 A206/7

GAMMA SOURCE STRENGTH AS A FUCTEON OF DECAY TIME (HEV/CC-SEC }

ENERGY GROUP .000 SEC
.000 - ,100 MEV 1.69546E+02
2100 - .400 MEV 2.55204E+04
.400 - ,500 MEV 1.47289E+04
.900 ~ 1.350 MEV 1.06583E+03
1.350 - T.800 Mev 9.27695E+01
1.800 - 2.200 MEV 3.26534E400
2.200 - 2.600 MEV 3.31281E+00
2.600 - 3.000 MEV 1.52110E-04
3.000 - 5.000 MEV 6.78888E-05
5.000 -15.000 MEV 0.00000E+00
TOTAL 4.15841E£404
NES02-SOURCE2(D2-5) [ (C}1972,199% BECHTEL. SCE AIX VERS. OCT 95}
ORIGINATOR: HARK ORUCKER DATE: 03/25/99 CALC: N4G72-00IREY: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-f.si CHECK: DATE: [/ /[
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 26

CASE TITLE: Activity at 4.000 hours for node 3  A206/7

ACTIVITY AS A FUNCTION OF DECAY TIME (CUREES/CC )

N-4072-001




E&TS DEPARTMENT

ICCN NO./
CALCULAT'ON SH EE-"- PRELIM. CCN NO. PAGE __OF ___
Project or DCP/FCN/ECP Calc. No.__N-4072-001 GCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Dosas Sheet_221_of 261
REV] ORIGINATOR DATE IRE DATE _JREV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
1S0TOPE .000 SEC
KR-83H 0.00000€400
KR--85 0.00000E+00
KR-B5H 0.00000E+00
KR-87 0.00000E+00
KR--88 0.00000E+00
XEI31M 0.00000E+00
XEI1334 0.00000E+00
X£-133 0.00000E+00
XE135M 0.00000E+0D
XE-135 0.00000E+00
RB--88 6.67632E-16
£5-135 3.67833E-17
I--129 1.86998€-13
1--130 3.89923E-11
1--131 2.17564E-06
1--132 4.00488E-16
1--133 4.88938E-~07
1--135 1.85742E-09
TOTAL 2.62648E-06

NE602-SOURCEZ(D2-5) [ {€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99  CALC: N4072-00IREV: 5
PROJECT: SONGS UNITS 2,3  JOB: ss-f.si  CHECK: DATE:_/ /
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 27

CASE TITLE: Activity at 4.00D hours for node 3  A206/7
GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 - .100 MEV 1.68379E+02
.100 - .400 MEV 2.53418E+04
400 - .900 MEV 1.40753€+04
.900 - 1.350 MEV 9.88835E+02
1.350 - 1.B0D MEY 8.09695E+01
1.800 - 2.200 MEV 2.64764E+00
2.200 - 2,600 MEV 2.68696E+00
2.600 - 3,000 MEV 1.48346E-06
3.000 - 5.000 MEV 6.62087E~-07
5.000 -15.000 MEV 0.00000€+00
TOTAL 4.06506E404
NE602-SOURCE2{D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
QRIGERATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4Q72-D01REV: 5
PROJECT: SONGS UNETS 2,3 J0Bs ss-f.si CHECK: DATE:__/__/-_
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 29

CASE TITLE: Activity at 6.000 hours for node 3  A206/7
ACTIVITY AS A FUNCTIQN OF DECAY TIME (CURIES/CC )

---------

N-4072-001



E&TS DEPARTMENT

ICCNNO./
CALCULATION SHEET N NCtonno.  |eace__or__
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION;
CCN NO. CON --
Subject_Fuetl Handling Accident Inside Fue) Handling Building - CR & Offsite Doses Sheet_222 of 261
REV] ORIGINATOR DATE IRE DATE §REVI ORIGINATOR | DATE IRE DATE R
E
6 §N. YACKLE T. REMICK v
1
___L
1SOTOPE .000 SEC
KR-B3M 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00
KR--87 0.00000E+00
KR--88 0.00000€+00
XEI3IM 0.00000E+00
XE133H 0.00000E+00
XE-133 0.00000E+00
XE135H 0.000D0E +00
XE-135 0.00000E+00
RB--88 6.22475E-18
€s-135 3.67833E-17
1--129 1,86998€-13
1--130 3.48573E-11
I--131 2.16007€-06
1--132 2.18347E-16
1--133 4.20131€-07
1--135 1.50510E-09
TOTAL 2.58174€-06
NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)

CALC: N4072-001REV: 5
CHECK: DATE:_/ [
30

ORIGINATOR: MARK DRUCKER DATE: 03/25/99
PROJECT: SONGS UNITS 2,3 - JOB: ss-f.si
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE:

6.000 hours for node 3

CASE TITLE: Activity at A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ERERGY GROUP

.000 SEC

.000 - .100 MEV 1.67174€+02
.100 - .400 MEV 2.51576E+04
400 - .900 MEV 1.34581E+404

9.18185E+02
7.10132€+01
2.146B5E+00
2.17874E+00
1.38312€-08
6.17304E-09
0.00000E+00

.900 - 1.350 NEV
1.350 - 1.800 KEV
J 1.800 - 2.200 MEV
! 2.200 - 2.600 MEV
1 2.600 - 3.000 MEV
i . 3.000 - 5.000 MEV
' 5.000 -15.000 MEV

............

TOTAL 3.97764€404
NE6G2-SOURCE2 (02-5)  (€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: NA072-00IREV: 5
PROJECT: SONGS UNITS 2,3 JOB: ss-f.si CHECK: DATE:__/ /)

SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 32

CASE TITLE: Activity at  8.000 hours for node 3  A206/7

ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE .000 SEC

N-4072-001



E&TS DEPARTMENT

. ' ICCN NO./
CALCULAT'O N SHEET PRELIM. CCN NO. PAGE __OF ___
Project or DCP/FCN/ECP Cale. No.__N-4072-001 CCN CONVERSION:
CCN NO. CON --
Subject_Fuel Handiing Accident inside Fuel Handlina Building - CR & Oiffsite Doses Sheet_223 of 261
REV] ORIGINATOR DATE IRE pATE _ [lRevi ORIGINATOR | DATE IRE DATE R
o E
6 [N. YACKLE T. REMICK v
1
KR-83M 0.00000E+00
KR--85 0.00000E+00
KR-~85M 0.00000E+00
KR--87 0.00000E+00
KR--83 0.00000E+00
XE131IM 0.00000E+00
XE133M 0.00000E+00
XE~133 0.00000E+00
XE135M 0.00000E+00
XE-135 £.00000E+00
RB-~-88 5.79276E-20
€s-135 3.67833t-17
1--129 1.86998E-13
1--130 3.11607€-11
1--131 2.14461€-06
1--132 1.19043E-16
1--133 3.93172£-07
1--135 1.22123£-09
TOTAL 2.53903€-06

NE602-SOURCE2(D2-5) [ {C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: §
PROJECT: SONGS UNITS 2,3 JOB: ss-f.s§ CHECK: DATE:_/ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 33

CASE TITLE: Activity at 8.000 hours for node 3 A206/7
GAMMA SOURCE STRENGTH AS A FUCTION OF OECAY TIME {MEYV/CC-SEC )

ENERGY GROUP .000 SEC
000 - .100 MEV 1.65977E+02
.100 - .400 MEV 2.49750E+04
.400 - .S00 MEV 1.28786E+04
.900 - 1.350 MEV 8.53429E+02
1.350 - 1.800 MEV 6.25960£401
1.800 - 2,200 MEV 1.74078E+00
2.200 - 2.600 MEV 1.76664E+00
2.600 - 3.000 MEY 1,28713E-10
3.000 - 5.000 MEY 5.74464E-11
5.000 -15.000 MEY 0.00000E+00
TOTAL 3.89392E+04
NE602-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS URITS 2,3 J0B: ss-f.si - CHECK: DATE:_/ [/~
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 35

CASE TITLE: Activity at 10,00 hours for node 3 A206/7

ACTIVITY AS A FURCTION OF DECAY TIME (CURIES/CC )

1S0TOPE .000 SEC

.......................

N-4072-001



E&TS DEPARTMENT

CALCULATION SHEET FRELIM. CON NO. PAGE __OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accidant Inside Fuel Handling Building - CR & Offsits Doses Sheet 224 of 261
REV] ORIGINATOR DATE IRE DATE JREV] ORIGINATOR | DATE IRE DATE R
E
6 |N. YACKLE T. REMICK Y
I
L
KR-83M 0.00000E+00
KR--85 0.00000£+00
KR-85H £.00000E+0D
KR--87 0.00000E+00
¥R--88 0.000005+00
XE131M 0.00000€+00
XE133M4 0.00000£+00
XE-133 0.00000E+00
XE135M 0-00000E+00
XE-135 0.00000E+00
RB--88 5.39063€-22
Cs-135 3.67833€-17
1--129 1.86998E-13
1--130 2.7B561E-11
I--131 2,12927€-06
I--132 6.49026E-17
I--133 3.67943-07
1--135 9.90242E-10
TOTAL 2.49823E-06

RE602-SOURCEZ(D2-5) [ (C)1672,1991 BECHTEL. SCE AIX VERS. OCT 95]

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: NAQ72-DDIREV: 5
PROJECT: SONGS UMITS 2,3 J08: ss-f.si CHECK: DATE:_/ /] _
SUBJECT: fha-fhd.to FHA in FHB - CR Filter Source Strengths PAGE: 36

CASE TITLE: Activity at  10.00 hours for node 3 A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIMS (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 - .100 MEV 1,64789E+02
.100 - .800 MEY 2.47939E404
.400 - .900 Mgy 1.23345E404
900 - 1.350 MEV 7.939326402
1.350 - 1.800 MEV 5.50492E+01
1.800 - 2.200 MEV 1.411526+00
2.200 - 2.500 MEV 1.43249E+00
2.600 - 3.000 MEV 1.19778€-12
3.000 - 5.000 MEV . 5.345856-13
5.000 -15.000 MEY 0.00000E+00
TOTAL 3.814556+04

NEEO2-SOURCE2(D2-5) [ (€)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: $3072-001REV: 5

PROJECT: SONGS LNITS 2,3 J0B: ss-f.si CHECK: DATE:_/ [ _
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 38

CASE TITLE: Activity at  24.00 hours for node 3 A206/7

ACTIVITY AS A FUNCTION OF DECAY TIME {CURIES/CC )

.......................

KR-B3M 0.00000£+0D

N-4072-001



E&TS DEPARTMENT

CASE TITLE: Activity at 24.00 hours for node 3 A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP

.000 - .100 MEV
.100 - .400 MEV
»400 - ,900 MEV

.900 - 1,350 MEY
1.350 - 1,800 MEV
1.800 ~ 2.200 MEV
2.200 - 2.600 MEV
2.600 - 3.000 MEV
3.000 - 5.000 MEV
5.000 -15.000 MEY

.000 SEC
1.56709E+02
2.35659E+04
9.34066E+03
4,86839E+02
2.67698E+01
3.25310E-01
3.30143E-01
7.23B46E-27
3.23062E-27
0.00000E+00

e ——a

TOTAL 3.35775E+404 :
HEG02-SOURCE2(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5

PROJECT: SONGS UNITS 2,3 JOB: ss-f.si CHECK: : DATE:_/

SUBJECT: fha-fhb.to FHA in FH8 - CR Filter Source Strengths PAGE: a1

96.00 hours for node 3  A206/7

CASE TITLE: Activity at
ACTIVITY AS A FUNCTION OF DECAY TIME (CURIES/CC )

ISOTOPE

-000 SEC

0.00000E+0D
0.00000E+00

. ICCN NO./
CALCULAT'ON SHEE T PRELIM. CCN NO. PAGE ___OF __
Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_225 of 261
REV] ORIGINATOR DATE IRE DATE fREV] ORIGINATOR | DATE IRE DATE R
E
6 IN. YACKLE T. REMICK . v
4
KR--85 0.00000E+00
KR-85M 0.00000E+00
XR--87 0.D0000E+00
KR--8B 0.00000E+00
XE131M 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
XE1I5M 0.00000E+00
XE-135 0.00000E+D0
R8--88 3,257685-36
€5-135 3.67833E-17
1--129 1.86998E-13
1--130 1.27092E-12
1--131 2.02485E-06
1--132 9.29310E-19
1--133 2.31295€-07
1--135 2.28218E-10
TOTAL 2.25639E-06
NE602-SOURCEZ{D2-5) [ (€)1972,1991 BECHTEL. SCE AIX VERS., OCT 95)
ORIGINATOR: MARK ORUCKER DATE: 03/25/93  CALC: K4072-Q0IREV: 5
PROJECT: SONGS URITS 2,3 JOB: ss~f.si CHECK: DATE: _/_J__
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 39

N-4072-001




E&TS DEPARTMENT

CALCULATION SHEET PRELINL CON NO. PAGE__ OF _

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. GON --

Subject_Fue! Randling Accident Inside Fuel Handling Bullding - CR & Offsite Dases Sheset_226 of 261
REV|] ORIGINATOR DATE IRE DATE _JREV{ ORIGINATOR | DATE IRE R
E
6 IN. YACKLE T. REMICK v
I

KR-85M 0.00000E+00

KR--87 0.00000E+00

KR~-88 ©.00000E+00

XE131M 0.00000E+00

XE133M 0,00000E+00

XE~133 0.00000E+00

XE135M 0.00000E+00

XE-135 0.00000E+00

RB--88 0.00000E+00

€S-135 3.67833E-17

1--129 1.86998E-13

1--130 2.24603E-13

1--131 1.56349E-06

1--132 3.04937E-28

1--133 2.12467E-08

1--135 1.20320€-13

TGTAL 1.58473E-06

HEG02-SOURCEZ(D2-5) [ (C)1972,1991 BECHTEL. SCE AIX VERS. OCT 95)

ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: 5
PROJECT: SONGS UNITS 2,3 J0B: ss-f.si CHECK: DAYE:_/ [/
SUBJECT: fha~fhb.to FHA in FHB ~ CR Filter Source Strengths PAGE: 42

CASE TITLE: Activity at  96.00 hours for node 3  A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )

ENERGY GROUP .000 SEC
.000 - ,100 MEV 1.21002E+02
100 «  .400 MEV 1.81805€+04
.400 - .800 MEV 4.04738E+03
.900 - 1.350 MEY 4.40695€401
1.350 - 1.800 MEY 2.03136E+00
1.800 - 2.200 MEV 1.71508E-04
2.200 - 2.600 MEV 1.74056E-04
2.600 - 3.000 MEV - 0.00000E+00
3.000 - 5.000 MEY 0.00000E+00
5,000 -15.000 MEV 0.00000E+00
TOTAL 2.23950E+04
NE6O2-SOURCEZ{D2-5) { (C)1972,1991 BECHTEL. SCE AIX VERS, OCT 95]
ORIGINATOR: MARK DRUCKER DATE: 03/25/99 CALC: N4072-001REV: §
PROJECT: SONGS URITS 2,3 JOB: ss-f.si CHECK: DATE: [/ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 44

CASE TITLE: Activity at 720.0 hours for node 3  A206/7
ACTIVITY AS A FUNCTION OF OECAY TIME (CURIES/CC )

1S0TOPE .000 SEC

KR-834 0.00000E+00
KR--85 0.00000E+00
KR-85M 0.00000E+00

N-4072-001



Project or DCP/FCN/ECP

Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses

E&TS DEPARTMENT |
CALCUIL.ATION SHEET

Calc. No._ N-4072-001

ICCN NO./
PRELIM. CCN NO,

PAGE__OF ___

CCN CONVERSION:
CCN NO. CON --

Sheet 227 of 261

=
|<=<m::

REVE ORIGINATOR DA‘I;E—- IRE DATE REV § ORIGINATOR DATE DATE
6 IN. YACKLE T. REMICK
KR--87 0.00000E+00
KR--88 0.00000E+00
XE131M 0.00000E+00
XE133M 0.00000E+00
XE-133 0.00000E+00
\ XE135M 0.00000E+00
XE-135 0.00000E+00
RB--88 0.00000E+00
Cs-135 3.67834E-17
1--129 1.86998¢-13
1--130 1.44990€E-28
1--131 1.66279€-07
1--132 0.00000E+00
I--133 2.19304E-17
1--135 0.00000E+00
TOTAL 1.66279€-07

NE602-SOURCEZ2(D2-5) [ {€)1972,1931 BECHTEL. SCE AIX VERS. OCT 95)

OREGINATOR: MARK DRUCKER DAYE: 03/25/99 CALC: HN4072-001REV: §
PROJECT: SONGS UNITS 2,3 J20B: ss-f.si CHECK: DATE: [/ [
SUBJECT: fha-fhb.to FHA in FHB - CR Filter Source Strengths PAGE: 45

CASE TITLE: Activity at 720.0 hours for node 3  A206/7

GAMMA SOURCE STRENGTH AS A FUCTION OF DECAY TIME (MEV/CC-SEC )}

ENERGY GROUP

-000 - .100 MEV
2100 ~ .400 MEV
«400 - .900 MEV
.900 - 1.350 MY
1.350 - 1.800 MEV
1.800 - 2.200 MEV
2.200 - 2.600 MEV
2.600 - 3.000 MEV
3.000 - 5.000 MEV
5.000 ~15.000 MEV
TOTAL

.000 SEC
1.28688E+01
1,93329E+03
3.85014E+02
4.54825E-08
2.09413E-09
0.00000E+00
0.00000E+00
0.00000E+00
0.00600E+00
0.00000€+00

2.33118E+03

N-4072-001



E&TS DEPARTMENT

ICCN NO./
CALCU LATION SHEET PRELIM. CCN NO. PAGE_OF ___
Project or DGP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet_228_of 261
REV] ORIGINATOR DATE IRE DAYE__JREVE ORIGINATOR | DATE IRE DATE R
6 [N. YACKLE T. REMICK :
ik
-

10.0 QUATTRO-PRO SPREADSHEET EVALUATIONS

10.1 QUATTRO-PRO Evaluation of Environmental Cloud Shine

Section 8.9 addresses environmental cloud shine doses in the control board area of the control room, at
dose points 9, 10, 15 and 16 as shown in Figure 4-1 of Design Input 4.10. Per Design Input 4.10, the
maximum dose at these four dose points represents the Control Room Operator dose. Tables 10.1-1
through 10.1-4 present Quattro-Pro spreadsheet evaluations of the environmental cloud shine dose at these
locations. Sample calculations of these spreadsheet evaluations are presented in Section 8.9,

N-4072-001



CALCULATION N-4072-001, REVISION 6

FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.1-1 (Page10f2)
FHB CLOUD SOURCE STRENGTH SPECTRA (MeV/ce-sec) {per SOURCE2 Output File “ss-c.s0" (sce Section 9.3.1.2)]

Bascl0
Energy Ranges

0.0t00.1
0.1t004
0.4t00.9
0.9101.35
1351018
181022
221026
261030
301050
5010150
totals

FHB Release Flow Rate (mA3/s)

FHB 10 CR X/Q (s/m*3)
Bascl0
Energy Ranges
0.0t 0.1
0.11004
0.4100.9
09210135
135018
181022
221026
261030
30t05.0
5010150
totats
ENV.CLOUD
Basel0
EnergyRanges  ATDPY
0.0t00.1 5.22E-05
0.1t00.4 8.90E-05
041009 0.26E-05
0910135 1.03E-04
13510 1.8 1.10E-04
181022 121E04
221026 1.27E-04
26t03.0 1.32E04
3.0t05.0 1.48E-04
50t015.0 1.15E04
totals
Initial Final
Time Time
(hours) (hours)
0 0.00278
0.00278 0.05
0.05 0.!
0.1 0.2
02 0.5
0.5 1
1 2
2 4
4 6
6 8
8 10
10 24
24 96
96 720
folals

Okrs 278¢-3 hrs 0.05 hrs 0.1 hrs 0.2 hrs
3.16E+403 3.13E403 2.56E+03 2.08E+03 1.36E+03
5.70E+02 5.63E+02 4.61E+02 3736402 2.43E402
1.58E402 1.56E+02 1.28E402 1.03E+02 6.71E+01
8.941400 8.83E+00 7.23E4D0 5.85E4+00 3.83E+00
8.251:-01 8.15E-01 6.66E-01 5.38E-01 3.51E-0L
18502 3.14E:02 2.57E-02 2.08E-02 1.35€-02
3301502 3.26E-02 2.66E-02 2,15E-02 1.398-02
458E-15 G.08E-07 8.44E.06 1.28E-05 1.49E.05
7.075-15 2.71E-07 3.77E-06 5.73E-06 6.66E-06
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.90E403 3.86E+03 3.16E+403 2.56E+03 1.68E+03

1207 12.07 12.07 1207 12.07

3.1E-03 3.1E03 3.1E-03 J.1E-03 3.1E-03
ENVIRONMENTAL CLOUD SOURCE STRENGTH SPECTRA (McV/cc-scc)

Olrs 2.78e-3 hrs 0.05 hres 0.1 hrs 0.2 hrs
1.185402 1.17E+02 9.59E+01 7.77E+01 5.10E+01
2.13E+01 2.11E+01 1.72E+01 1.39E+D! 9.12E+00
592E+00 5.85E+00 4.77E+00 3.85E+00 2.51E+00
3.34E.01 3.30E-01 2.71E-01 2.19E-0) 1.43E-01
3.09E-02 3.05E-02 249E-02 2.01E-02 1.31E02
1.19E.03 1.18E-03 9.62E-04 7.17E-04 5.06E-04
1.24E-03 1.22E-03 9.96E-04 8.03E-04 5.22E.04
1.71E-16 2.27E-08 3.16E07 4.8)E-07 5.59E-07
2.65E-16 1.02E-08 1.41E-07 2.15E-07 2.49E07
0.002400 0.00E+0D 0.00E400 0.00E+00 0.00E+00
1463402 1.44E402 1.18E402 0.58E+01 6.28E+01

ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 9

IRE: T. Remick

0.5hrs

3.86E+02
6.82E+01
1.87E401
1.07E+00
9. 74E-02
3.74E-03
3.82E-03
7.53E-06
3.36E-06
0.00E+00
474E402

12.07
3.1E-03

0.5 hrs

1.44E+0}
2.55E+00
6.98E-01
4.01E-D2
3.64E-03
1.40E-04
1.43E-04
2.82E-D7
1.26E-07
0.00E+00
1.77E+01

SHINEDMF ENVIRONMENTAL CLOUD SHINE DOSE RATES AT DOSE POINT 9 (remvhour)

Ohrs

6.18E-03
1.90E-03
S48E-04
3.44E-05
3.40E-06
1.44E-07
LS7E-07
2.26E:20
3.92E-20
0.00E+0C
8.6€E-03

Contrc] Room  Initial Shine

Occup. Faclor
(unilless)

2.78e-3 hrs

6.11E03
1.88E-03
5.42E-04
3.40E-05
3.36E-06
1.42E-07
1.55E-07
3.00E-12
1.50E-12
0.00E+00
B856E-03

Dosc Rate
{rem/hour)

8.66E-03
8.56E-03
7.01E-03
5.68E-03
3.72E-03
105E-03
1.28E-04
1.88E-06
4.10E-10
8.96E-14
1.14E-17
249E-21
0.00E+00
0.00E+00

0.05 brs

S.01E-03
1.53E-03
442804
2.79E-05
2.74E-06
1.16E-07
1.27E-07
4.17E-11
2.09E-11
0.00E+00
7.01E-03

Final Shine

Dose Rate

{rern/hour)

8.56E-03
7.01E-03
5.68E-03
3.72E-03
1.05E-03
1.28E-04
1.88E-06
4.10E-10
8.9GE-14
1.96E-17
2.49E-21
0.00E+00
0.00E+00
0.00E+00

0.1hrs 0.2 hrs
4.06E-03 2.66E-03
1.24E:03 §.12E-D4
3.57E-04 232E-04
225E-05 1.47E-05
2.21E-06 1.44E-06
9.40E-08 6.13E-08
1.02E-07 6.63E-08
635E-11 737E-11
3.18E-11 3.69E-11
0.00E+00  0.00E+00
S.68E-03 312603
Env Cloud ShinEav Cloud Shine
DoscatDP9 DoseatDP9
wioCROF  w/CROF
(rem) (rem)
2.39E-05 2.39E-05
3.67E-04 3.67E-04
3.16E-04 3.16E-04
4.63E-04 4.63E-04
G.34E-04 6.34E-04
2.19E-04 2.19E-04
2.98E-05 2.98E-05
4.46E-07 4.4GE07
9.73E-11 9.73E-11
2.13E-14 2.13E-14
2.70E-18 2.70E-18
175620 | LISE-20
0.00E+00 0.00E+00
0.00E+00 0.00E+00
2.05E-03 2.05E-03

05 hrs

71.54E-04
227E04
6.47E-05
4.13E-06
4.01E-07
1.69E-08
1.82E-08
372E11
1.86E-11
0.00E+00
1.05E-03

PAGE: 229

L hrs

4.71E+01
8.17E+00
2.24E+00

1.29€-01

1.15E-02
435E.03
4.43E-04
1.I3E-06
5.02E07
0.00E+00
5.77E+01

1207
3.1E-03

Vhrs

1.76E+00
3.06E-01
8.37E-02
4.82E-03
4.30E-04
1.63E-05
1.66E-05
4.21E-08
1.88E-08
0.00E+00
2.16E+00

1hrs

9.20E-05
2.72E05
1.75E-06
4.96E-07
4.73E-08
1.97E-09
2.10E-09
5.56E-12
2.78€-12
0.00E+00
1.28E-04

2.0hrs

7.02E-01
1.17E-01
3.24E-02
1.85E-03
1.60E-04
5.86E-06
5.94E-06
1.65E-08
7.37E-09
0.00E+00
8.53E0t

1207
3.1E03

20hrs

2.63E-02
4.38E-03
1.21E-03
6.94E-05
6.01E-06
2.19E-07
2.22E-07
6.18E-10
2.76E-10
0.00E+00
3.19E-02

20hrs

1.37E-06
3.90E-07
LI12E-07
7T.15E09
6.61E-10
2.65E-11

2.82E-11

8.15E-14
4.08E-14
0.00E+00
1.88E-06

OF: 261

4.0 hrs

1.56E-04
2.42E-05
6.84E.06
3.8SE07
3.14E-08
1L13E09
1.07E-09
1.38E-11
G.14E-12
0.00E+00
1.87E-04

12.07
1E-03

40 hrs

5.83E-06
9.06E-07
2.56E-07
1.44E-08
1.17E-09
4.24E-11

4.00E-11

5.15E-13
2.30E-13
0.00E+00
7.00E-06

4.0hrs

3.04E-10
8.07E-11
23781
149E-12
1.20E-13
5.13E-15
5.09E-15
6.80E-17
340E-17
0.00E+00
4.10E-10

N-4072-001



CALCULATION N-4072-001, REVISION 6

ORIGINATOR: N. Yackle

TABLE 10.1-1 (Page 2 of 2)

Encrgy Ranges

FHB Release Flow Rate (m*3/s)

Basz10

0.0t00.1
0.1100.4
0.4100.9
0.9101.35
1351018
181022
221026
261030
30050
S0t 150
totals

FHB to CR X/Q (¢/m"3)

EncrgyRanges

Energy Ranges

Basel0

00100.1
0.11004
041009
0.9101.35
1351018
181022
22t02.6
261030
301050
500150
totals

Basel0

00101
0.1t004
041009
09101.35
13510138
1810022
221026
261030
301050
5010150
totals

ENV.CLOUD

6.0 hrs 8.0-hrs 8.0+ hrs 10hrs 24-hrs
3.45E-08 767E-12 7.67E-12 1.70E-15 0.00E+00
5.03E-09 1.05E-12 1.05E-12 2.20E-16 0.00E+00
L.45E-09 3.06E-13 3.06E-13 6.51E-17 0.00E+00
8.02E-1} 1.67E-14 1.67E-14 3.48E-18 0.0CE+00
6.17E-12 1.22E-15 1.22E-15 2.42E-19 0.00E+00
201E-13 3.60E-17 3.60E-17 6.45E-21 0.00E+00
1.93E-13 3.50E-17 350217 6.33E-21 0.00E+00
1.92E-15 2.6GE-19 2.66E-19 3.67E-23 0.00E+00
8.59E-16 1.19E-19 1.19E-19 1.64E-23 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.1)E-08 9.04E-12 9.04E-12 1.99E-15 0.00E+00

1207 12,07 12.07 12.07 12.07
3.1E-03 J.1E-03 1.8E-03 1.8E-03 1.8E-03

ENVIRONMENTAL CLOUD SQURCE STRENGTH SPECTRA (MeV/cc-sec)

6.0 hrs 8.0-hrs 8.0+ hrs 10 brs 24-hrs
129E-09 287E-13 1.67E-13 3.70E-17 0.00E+00
1.83E-10 393E-14 2.28E-14 4.79E-18 0.00E+00
SAIE-11 1.15E-14 6.66E-15 141E-18 - 0.00E+00
3.00E-12 6.25E-16 3.63E-16 7.56E-20 0.00E+00
231E-13 4.56E-17 2.65E-17 5.26E-21 0.00E+00
754E-15 135E-18 7.81E-19 1.40E-22 0.00E+00
723E-15 1.31E-18 7.59E-19 1.37E-22 0.00E+00
7.20E-17 9.94E-21 5.77E-2t 7.97E25 0.00E+00
321E-17 4.44E-21 2.58E-21 3.56E-25 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.54E09 3.38E-13 ° 1.96E-13 432E-17 - 0.00E400

ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 9

24+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+0D
D.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
9.8E-04

24+ hes

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0Q
0.00E+00
0.00E+00
0.00E+00

-0.00E+00

0.00E+00

SHINEDMF ENVIRONMENTAL CLOUD SHINE DOSE RATES AT DOSE POINT 9 (rem/hour)

AT DP9

5.22E05
8.90E-05
9.26E-05
1.03E-04
1.10E-04
1.21E-04
1.27€-04
1.32E-04
1.48E-04
1.75E-04

6.0hrs

6.75E-14
1.68E-14
5.01E-15
3.09E-16
2.54E-17
9.12E-19
9.18E-19
9.51E-21

4.76E-21
0.00E+00
8.96E-14

8.0-hurs

1.50E-t7
3.50E-18
1.06E-18
6.44E-20
5.02E-21
1.63E-22
1.66E-22
1.31E-24
6.57E-25
0.00E+00
1.96E-17

8.0+ hrs

8.69E-18
2.03E-18
6.16E-19
3.74E-20
2.91E-21
9.45E-23
9.64E-23
7.62E-25
3.81E-25
0.00E+00
1.14E-17

10 hrs

1.93E-2!
4.26E-22

A3IE22

7.79E-24
578E-25
1.69E-26
1.75E-26
1.05E-28
5.27E2%
0.00E+00
249E-21

24-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.COE+00

24+ hrs

0.00E+00
0.00E+00
0.00E+00
D.0OE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES
IRE: T.Remick

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E400
0.00E+00

12.07
9.8E-04

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
O.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.C0E+00

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

FHB CLOUD SOURCE STRENGTH SPECTRA (MeV/ce-sec) [per SOURCE? Output File “ss-c.50” (see Section 9.3.1.2)]

96+ hrs

0.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
24E-04

96+ hes

0.00E+00
0.008+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
0.00E400
0.00E+00
0.00E+00
0.60E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

OF: 261

720 hrs

0.00E+00
0.00E+00
0.00E+00
0.00E400
0.00C+00
0.00E+00
Q.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00£+400

12,07
24E-04

720 trs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

T20hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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CALCULATION N-4072-001, REVISION 6

ORIGINATOR: N. Yackle

TABLE 10.1-2 (Page 1 0f 2)
FHB CLOUD SOURCE STRENGTH SPECTRA (MeV/ce-sec) [per SOURCE2 Qutrut File “ss-c.s0" (see Section 9.3.1.2))

BaselQ
Energy Ranges

0.0100.1
011004
041009
0.9101.35
1351018
180022
221026
2.6103.0
301050
5.0t0150
totals

FHB Relcase Flow Rate (m*3/s)

FHB to CR X/Q (¥mA*3)
Bast10
Energy Ranges
0.0t 0.1
011004
041009
0.9101.35
135w 1.8
18102.2
221026
261030
301050
5010150
totals
ENV.CLOUD
Base10
EncrgyRanges AT DP10
0.0t00.1 6.42E.05
0.1t004 1.11E-04
041009 L13E-04
0910 1.35 1.22E.04
1351018 129E-04
{81022 1.40E-04
221026 1.47E-04
2630 151E-04
30050 1.67E-04
5.010 5.0 1.93E-04
totals
Initiat Final
Time Time
{hours) (hours)
0 0.00278
0.00278 0.05
0.05 0.1
0.1 0.2
02 0.5
0.5 1
1 2
2 4
4 6
6 8
8 10
10 24
24 96
96 720
totals

. SHINEDMF ENVIRONMENTAL CLOUD

Ohrs 2.98¢-3 hrs 0.05 hrs 0.1 hrs 0.2 hrs
3.16E403 3.13E+03 2.56E403 2.08E+03 1.36E+03
5.70E402 5.63E+02 4.61E+02 3.73E+02 2.44E402
L5BE+02 1L.56E+D2 1.28E402 1.O3E+02 6.71E+01
8.94E400 8.83E+00 7.23E+00 5.85E+00 3.83E+00
8.25E-01 8.15E-01 6.66E-01 5.38E-01 3.51E01
3.18E-02 3.14E-02 257502 2.08E-02 1.35E02
3.30E-02 3.26E-02 2.66E-02 2.15E:02 1.39E.02
4.58E-15 6.08C-07 §.44E-06 1.28E-05 1.49E05
70715 2.71E-07 3.77E-06 5.73E-06 6.66E-06
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.900+03 3.86E+03 3.16E+03 2.56E+03 1.68E+03

1207 12,07 1207 1207 12.07

3.1E-03 3.1E-03 3.1E-03 3.1E-03 3.1E-03
ENVIRONMENTAL CLOUD SOQURCE STRENGTH SPECTRA (MeV/ce-see)

Okrs 2.78¢-3 hrs 005hrs 0.1 hrs 0.2hrs
1186402 1.17E402 9.59E+01 7.77E401 5.10E401
2.13E401 2.11E40} 1.72E401 1.39E401 0.12E+00
5.921400 5.85E+00 477E+00 3.85E400 2.51E+00
3341301 3.30E-01 271E01 2.19E-01 1.43E01
3.09E-02 3.05E-02 2.49E-02 2.01E-02 1.31E02
1.19E-03 1.18E-03 9.62E.04 7.17E-04 5.06E-04
1.245.03 1.22E-03 9.96E04 8.03E-04 522E-04
1.TIE-16 2.27E-08 3.16E-07 4.81E-07 5.59E-07
2.65E+16 1.02E-08 1.41E.07 2.15E-07 2.49E-07
0.005400 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.A46E+02 1.44E402 1.18E402 9.58E401 6.28E+01]

Ohrs

7.605-03
2.37E03
6.69E-04
4.03E-05
3.98E-06
1.67€-07
1.82E-07
2.59E-20
4.42E-20
0.002+00
1.07E-02

Control Room  Initial Shine

Occup. Factor
(unitless)

10
10
10

2.98e-3hrs

7351E-03
2.34E-03

6.61E-04

4.03E-05
3.93E-06

1.65EQ7

1.80E-07
343E-12
1.70E-12
0.00E+00
1.06E-02

Dose Rate
(rem/hour)

1.07E-02
1.06E-02
8.65E-03
7.00E-03
4.59E-03
1.30E-03
1.57E-04
2.32E-06
5.0SE-10
1.10E-13
140E-17
3.07E-21
0.00E+00
0.00E+00

IRE: T, Rernick

ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 10

0.5hrs

3.86E+02
6.82E401
1.87E+01
1.07E+00
9.74E-02
3.74E-03
3.82E-03
7.53E06
3.36E-06
0.00E+00
4.74E402

12,07
3.1E03

0.5 hrs

144E+01
2.55E+00
6.98E-01

4.01E02
3.64E-03

1.40E-04

143E-04
2.82E-07

1.26E-07
0.00E+00
1.77E+01

SHINE DOSE RATES AT DOSE POINT !0 (remvhour)

0.05 hrs

6.16E-03
1.91E.03
5.39E-04
3.30E-05
3.22E-06
1.35E07
1.46E-07
4.T7E-11
2.35E-11
0.00E+00
8.65E-03

Final Shine
Dose Rate
(remhour)

1.06E-02
8.65E-03
7.00E-03
4.59E-03
1.30E-03
1.57E-04
2.32E06
5.05E-10
1.10E-13
2.42E-17
3.07E-21
0.00E+00
0.00E+00
0.00E+00

0.1 hrs 02hrs
4.99E-03 3.28E-03
1.55E-03 1.01E-03
435E-04 2.84E-04
2.67E05 1.7SE-05
2.60E-06 1.69E-06
1.09E-07 7.09E-08
1.18E.07 7.67E-08
7.26E-11 8.43E-11
3.58E-11 4.[16E-11

0.00E+00 0.00E+00
7.00E-03 4.59E-03
Env Cloud Shin€nv Cloud Shine
Dose st DP 10 Dose at DP 10
wlo CROF w/ CROF
(rem) (rem)
2.95E.05 2.95E-05
4.52E-04 4.52E-04
3.90E-04 3.90E-04
571E-04 5.71E-04
7.81E.04 7.81E04
2.70E-04 2.70E-04
3.67E-05 3.67E-05
5.50E-07 5.50E07
1.20E-10 1.20E-10
2.62E-14 2.62E-14
3.33E-18 3.33E-18
2.15E-20 2.15E-20
0.00E+00 0.00E+00
0.00E+00 0.00E+00
2.53E-03 253E-03

0.5 hrs

9.27E-04
2.83E.04
7.89E-05
4.90E-06
4.70E-07
1.96E-08
2.10E-08
4.26E-11
2.10E-11
0.00E400
1.30E-03
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1 hrs

4.71E+401
8.17E+00
2.24E+00
1.29E-01
1L.15E.02
4.35E-04
4.43E-04
1L13E06
5.02E-07
0.00E400
5.77E401

12,07
3.1E-03

1hrs

1.76E400
3.06E-01
8.37E-02
4.82E-03
4.30E-04
1.63E-05
1.66E-05
4.21E-08
L.88E-08
0.00E+00
2.16E400

1hrs

1.13E-04
3.39E-05
9.45E-06
5.88E07
5.55E-08
2.28E-09
2.44E-09

6.36E-12

3.14E-12
0.00E+00
1.57E-04

2.0hrs

7.02E-01
1.17E-01
328602
1.85E-03
1.60E-04
5.86E-06
5.94E-06
1.65E-08
7.37E-09
0.00E+00
8.53E-01

12.07
3.1E-03

2.0hrs

2.63E-02
4.38E-03
1.21E-03
6.94E-05
6.0)E-06
2.19E07
2.22E-07
6.I8E-~10
2.76E~10
0.00E+00
3.19E-02

20hrs

1.69E-06
4.87E07
1.37E-07
8.47E-09
7.35E-10
3.07E-11
3.27E-11
9.32E-14
4.60E-t4
0.00E+00
232E-D6

OF: 261

4.0hrs

1.56E.04
2.42E-05
6.84E-06
3.85E-07
3.14E-08
L13E09
1 07E-09
138E-11
6.14E-12
0.00E+00
187E-04

1207
3.1E03

4.0hrs

5.83E-06
9.06E-07
2.56E.07
1.44E08
LI7ED9
4.24E-11
4.00E-11
5.15E-13
230E-13
0.00E+00
7.00E-05

4.0hrs

3.74E-10
1.01E-10
2.89E-1}
1.76E-12
1.52E-13
5.94E-15
5.80E-15
1.78E-17
3.84E-17
0.00E+00
5.05E-10
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CALCULATION N-4072-001, REVISION ¢

ORIGINATOR: N. Yackle

TABLE 10.1-2 (Page 2 of 2)

Encrgy Ranges

FHB Release Flow Rate (m*3/s)

Base10

0.0t 0.}
0.1100.4
04109
0910135
1351018
1.8162.2
221026
2.6103.0
3.0105.0
5010150
totals

FHB to CR X/Q (s/m"3)}

EnergyRanges

Energy Ranges

Baselo

0.0100.1
0.1 1004
041009
0.9401.35
1351018
181022
221026
261030
301050
5010150
totals

Base10

0.0t 0.1
0.1100.4
0.4100.9
091135
1351018
181022
221026
261030
30150
5010150
totats

ENV.CLOUD

ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE FOINT 10
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IRE: T.Remick

FHB CLOUD SOURCE STRENGTH SPECTRA (McV/cc-sec) {per SOURCE? Output File “ss-c.s0” (see Section 9.3.1.2))

6.0 hrs 8.0-hrs 8.0+ hrs 10 hrs 24-hrs
3.45E-03 7.67E-12 7.67E-12 1.70E-15 0.00E+00
5.03E-00 1.05E-12 1.0SE-12 2.20E-16 0.00E+00
1.45E-09 3.06E13 3.06E-13 651E17 0.00E400
8.02E-11 1.67E-14 1.67E-14 3.48E-18 0.00E+00
6.17E-12 1.22E-15 1.22E-15 2.42E-19 0.00E+00
2.0(E-13 3.60E-17 3.60E-17 645E-21 0.00E+(0
1.93E-13 3.50E-17 3.50E-17 6.33E-21 0.00E+00
1.92E-15 2.66E-19 2.66E-19 3.67E-23 0.00E+00
8.59E-16 1.19E-19 1.19E-19 1.64E-23 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.11E08 9.04E-12 9.04E-12 1.99E-15 0.00E+00

1207 12.07 1207 1207 1207
3.1E03 3.1E-03 1.8E-03 13E-03 1.8E-03

ENVIRONMENTAL CLOUD SOURCE STRENGTH SPECTRA (MeV/ce-sec)

6.Ohrs 8.0-hrs 8.0+ hrs 10hs 24-hrs
1.20E-09 2.87E-13 1.67E-13 3.T0E-17 0.00E+00
[.88E-10 3.93E-14 228E-14 4.79€-18 0.00E+00
S.41E-11 1.15E-14 6.66E-15 141E-18 0.00E+00
3.00E-12 6.25E-16 3.63E-16 7.56E-20 0.00E+00
231E-13 4.56E-17 2.65E-17 5.26E-21 0.00E+00
7.54E-15 L35E-18 781E-19 1 40E-22 0.00E+00
7.23E-15 L31E-18 7.59E-19 1.37E.22 0.00E+00
7.20E-17 9.94E-21 SMTE21 - 797E25 0.00E+00
3.21E-17 4.44E-21 2.58E-21 3.56E-25 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.54E-09 3.38E-13 1.96E-13 - 4.32E-17 0.00E+00

24+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1207
9.8E-04

23+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

SHINE DMF ENVIRONMENTAL CLOUD SHINE DOSE RATES AT DOSE POINT 10 (remvhour)

ATDPI10

6.42E-05
1.11E-04
1.13E-04
1.22E.04
1.29E-04
1.40E-04
1.47E-04
1.51E-04
1.67E-04
1.93E-04

6.0hrs

8.30E-14
2.09E-14
6.11E-15
3.66E-16
298E-17
1.06E-18
1.06E-18
1.09E-20
537821
0.00E+00
1.10E-13

8.0-hrs

1.84E-17
4.36E-18
130E-18
7.62E-20
5.38E-21
1.88E-22
1.92E-22
1.50E-24
7.41E-25
0.00E+00
2.42E-17

8.0+hrs

107E-17
2.53E-18
7.52E-19
4.43E20
3.42E-21
1.09E-22
1.12E-22
8.72E-25
4.30E-25
0.00E+00
1.40E-17

10hrs

2.37E21

5.31E-22
1.60E-22
9.23E-24
6.78E-25
1.96E-26
2.02E-26
1.20E-28
5.94E-29
0.00E+00
3.07E21

24-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

24+ hrs

0.00E+00
0.00E+00
0.00E+DD
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96- hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
9.8E-04

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96- hrs

0.00E300
0.00E+00
0.00E300
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.002+00
0.00E+00
0.00E+00
0.00E+00
Q.00E+00
0.00E+00

1207
24E-04

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00
O0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

OF: 261

T20hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.G60E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
24E-04

720 hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.60E+00
0.00E+00
0.00E+00
0.00E4+00

720 brs

0.00E4+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle IRE: T.Reraick

TABLE 10.1-3 (Page 1 0f2) ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 15

Basel0 FHB CLOUD SOURCE STRENGTH SPECTRA (MzV/ce-sec) [per SOURCE2 Output File “ss-c.s0" (se¢ Section 9.3.1.2))

Encrgy Ranges - Ohrs 2.78¢-3 hrs 0.05 hrs 0.t hrs 0.2 hrs 0.5hrs 1hrs 20brs
0.0100.1 3,16E403 3.13E403 2.56E403 2.08E+03 1.36E403 3.86E+02 4.71E+0! 7.02E-01
0.1t004 5.70E+02 5.63E+02 4.61E402 3.73E402 2.44E+402 6.82E40} 8.17E+00 1.17E-01
0.4100.9 1.58E402 1.56E402 1.28E402 1.03E402 6.71E401 1.87E401 2.24E400 3.24E-02

0910 1.35 8.94E400 8.83E+00 7.23E400 5.85E+00 3.83E+00 1.07E+00 1.29E.01 1.85E-03
135t 1.8 B.25%-01 8.15E.01 6.66E-01 5.38E-01 3.51E-01 9.74E-02 1.15E-02 1.60E-04
181022 3.18E-02 J14E.02 2.57E-02 2.08E-02 {35E-02 3.74E-03 4.35E-04 5.86E-006

22026 3.30E-02 3.26E-02 2.66E-02 2.15E-02 1.39E-02 3.82E-03 443E-04 5.94E-06

2.6t03.0 4.585-15 6.08E.07 8.44E.06 1.28E-05 1.49E-05 7.53E-06 1.13E-06 1.65E-08

301050 1.07TE-15 21E-07 3.77E-06 5.73E-06 6.66E-06 3.36E-05 5.02E-07 7.37E09

5010150 0.00E400 0.00E+0D 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
totals 3.900+03 3.36E+03 3.16E+03 2.56E403 1.63E+03 4.74E4+02 5.717E+01 8.53E-01

FHB Release Flow Rats (m*3/s) 12.07 1207 12.07 12.07 12,07 12.07 1207 12.07

FHB to CR X/Q (s/m*3) 3.1E-03 3.1E0) 3.1E-03 3.1E-03 3.1E-03 3.1E.03 3.1E03 3.1E-03

Base10 ENVIRONMENTAL CLOUD SOURCE STRENGTH SPECTRA (MeV/ce-sec)

Energy Ranges Okss 2.78¢-3 hrs 0.05 hrs 0.1 hrs G2 hrs 0.5 hrs {hrs 20 hrs
00100.1 1185402 1.17E+02 9.59E+01 7.17E401 5.10E+01 1.44E+01 1.76E+00 2.63E-02
0.11004 2.13E401 2.11E+0L 1.72E401 1.39E+01 9.)2E+00 2.55E+00 3.06E-01 4.38E-03
041009 5.92E+00 5.85E400 4.77E+00 3.85E+00 2.51E400 6.08E-01 8.37E-02 1.21E-03
0910135 3.34E-01 3.30E.01 271E01 2.19E-01 1.43E-01 4.01E-02 4 .82E-03 6.94E-05
1.35t01.8 3.091-02 3.05E.02 2.49E02 2.01E-02 131E-02 3.64E-03 430E04 6.01E-06
18122 1.191.03 1.18E-03 9.62E-04 7.77E-04 5.06E-04 1.40E-03 1.63E-05 2.19E-07
221026 1.2412.03 1.22E.03 9.96E-04 8.03E-04 5.22E-04 1.43E.04 1.66E-05 2.22E-07
26130 1.71E-16 2.27E-08 3.16E-07 4.81E-07 5.59E-07 2.82E-07 4.21E.08 6.18E-10
3.0105.0 2.65E-16 1.02E.08 1.41E07 2.15E-07 2.49E-07 1.26E-07 1.88E-08 2.76E-10
5010150 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

totals 146E+02 1.44E402 1.18E+02 9.58E+01 6.28E+01 1.77E401 2.16E400 3.19E-02
ENY.CLOUD
Baset0 SHINE DMF ENVIRONMENTAL CLOUD SHINE DOSE RATES AT DOSE POINT 15 (rem/hour)

EnergyRanges AT DPIS Olss 2.78¢-3 hrs 0.05 hrs 0.1 hrs 0.2 hrs 05 hrs 1 hrs 2.0hrs
00101 $.78E-05 6.84G-03 6.76E-03 5.54E-03 4,49E-03 2.95E-03 8.35E-04 1.02E-04 1.52E-06
011004 9.66E-05 2.065-03 2.04E.03 1.67E-03 1.35E03 8.31E-04 247E-04 2.95605 4.24E-07
041009 9.89E-05 5.85E-04 5.78E-04 4.72E-04 3.81E-04 2.48E-04 6.91E-05 8.27E-06 1.20E-07
0910135 1.00E-04 3.642-05 3.60E-05 2.95€-05 2.39E-05 1.56E-05 4.37E-06 5.258-07 7.56E-09
13510 1.8 1.L6E-04 3.58506 3.54E.06 2.39E-06 2.34E-06 1.52E-06 4.23E.07 4.99E-08 6.97E-10
18122 1.27E-04 LS1207 149E.07 1.22E.07 9.87E-08 6.43E-08 1.78E-08 2.07E-09 2.78E-11
221026 1.34E-04 1.663-07 1.64E-07 1.33E07 1.08E-07 6.99E-08 1.02E-08 2.22E-09 2.98E-11
261030 1.38E-04 237320 3.14E.12 4.36E-11 6.63E-11 1.71E-1} 3.89E-11 581E-12 8.52E-14
3.0105.0 1.55E-04 4.103-20 1.57E-12 2.19E-11 3.33E-1 3.86E-11 1.95E-11 291E-12 427E-14

50t 15.0 1.82E-04 0.00E+00 0.00E+00 0.00E+0D 0.00E+00 0.00E4+00 0.00E+00 0.00E+00 0.00E+00

totals 9.533-03 9.42E-03 7.1EQ3 6.25E-03 4.10E-03 1.16E-03 1.40E-04 2.07E-06

Env Cloud Shin€nv Cloud Shine
Initial Final Conirol Room  Initial Shine  FnalShine  Dose at DP 15 Doseat DP 15
Time Timz Occup. Factor  Dosc Rate Dose Rate wlo CROF w/ CROF
(hours) (hours) (unitiess) (rem/hour) (rem/hour) (rem) (rem)

[ 0.00278 1.0 9.53E-03 0.42E-03 2.63E-05 2.63E-05
000273 - 005 10 9.42E-03 7.71E-03 4.03E.04 4.03E-04
0.05 0.1 10 77E-03 6.25E-03 3.43E04 348E-04
0.1 0.2 1.0 6.25E-03 4.10E-03 5.10E-04 5.10E-04
02 0.5 10 4.10E-03 1.16E-03 6.97E-04 6.97E-04
0.5 ] 10 1LIGE-03 1.40E-04 2.4)E-04 2.41E-04
1 2 10 1.40E-04 2.07E-06 3.28E-05 3.28E.05
2 4 10 2.07E06 4.51E-10 4.91E-07 4.91E.07
4 6 10 4.51E-10 0.8GE-14 1.07E-10 1.07E-10
6 8 10 9.86E-14 2.16E-37 2.34E-14 2.34E-14
8 10 10 1.25E-17 2.75E21 2.97E-18 297E-18
10 24 10 2.95E21 0.00E+00 1.92E:20 1.92E-20
24 96 06 0.00E400 0.00E+00 0.00E+00 0.00E+00
96 720 04 0.C0E+00 0.00E+00 0.00E+00 0.00E+00
totals 2.26E-03 2.26E-03

OF: 261

4.0hrs

156E-04
2.42E-05
6.84E-06
3.85E07
3.14E-08
L1309
1.,07E-09
1.38E-11
6.14E-12
0.00E+00
1.87E-04

1207
3.1E-03

4.0 hrs

5.83E-06
9.06E-07
2.56E-07
1.44E.08
L17E-09
424E-11
4.00E-11
S.15E-13
2.30E-13
0.C0E+00
7.00E-06

4.0 hrs

3.37E-10
8.75E-1t
2.53E-11
1.57E-12
1.36E-13
5.38E-15
5.37E-15
7.11E-17
3.56E.17
0.00E+00
4.51E-10
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CALCULATION N-4672-001, REVISION 6

TABLE 10.1-3 (Page 20(2)

Ensrgy Ranges

FHB Release Flow Rats (mh3/s)

Basel0

0.0100.1
0.1100.4
04109
0.9101.35
1351018
181622
221026
261030
30t50
5010150
totals

FHB to CR X/Q (s/m"3)

Energy Ranges

Energy Ranges

Base10

0.0t0.1
0.1t00.4
0.4100.9
0.9101.35
1351018
181022
221026
261030
3.0105.0

5010150 -

totals

Bascl0

001t 0.1
0.1t00.4
041009
0910135
135101.8
181022
221026
261030
301050
5010150
totals

ENV.CLOUD

IRE: T. Remick

6.0hrs 8.0-hrs 8.0+ brs 10 trs 23-hrs
3.45E-08 7.67E-12 7.67E-12 1.70E-t5 0.00E+00
S.03E-09 1.05E-12 1.05E-12 2.20E-16 0.00E+00
1.45E-09 3.06E-13 3.06E-13 6.51E-17 0.00E+00
8.02E-11 L.67E-14 1.67E-14 3.48E-18 0.00E+00
G.17E-12 I22E-15 1.22E-15 2.42E-19 0.00E+00
2.01E-13 3.60E-17 3.60E-17 6.45E-21 0.00E+00
1.93E-13 3.50E-17 3.50E-17 6.33E-21 0.00E+00
1.92E-15 2.66E-19 2.66E-19 3.67E-23 0.00E+00
8.59E-16 L.19E-19 1.19E-19 1.64E-23 0.00E+00
0.00E+00 0.00E+C0 0.00E+00 0.00E+00 0.00E+00
4.11E-08 9.04E-12 9.04E-32 1.99E-15 0.00E+00

12,07 1207 1207 1207 12.07
3.1E-03 3.1E-03 1.8E-03 1.8E-03 1.8E-03
ENVIRONMENTAL CLOUD SOURCE STRENGTH SPECTRA (MeV/cc-sec)

G6.Ohrs 8.0-hrs 8.0+ hrs 10 hrs 24-hrs
1.29E-09 2.87E-13 1.67E-13 3.70E-17 0.00E+00
1.88E-10 3.93E-14 2.28E-14 4.79E-18 0.00E+00
541E-11 1.15E-14 6.66E-15 1.41E-18 0.00E+00
3.00E-12 6.25E-16 3.63E-16 7.5GE-20 0.00E+00
231E-13 4.56E-17 2.65E-17 5.26E-21 0.00E+00
1.54E-15 1.35E-18 7.81E-19 1.40E-22 0.00E400
1.23E-15 131E-18 7.59E-19 L.37E-22 0.00E+00
7.20E-17 9.94E-2) 5.T1E-21 T97E25 0.00E+00
3.21E-17 4.44E-21 2.58E-2} 3.56E-25 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
154E-09 338E-13 1.96E-13 4.32E-17 0.00E+00

ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 15

24+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+0D
0.00E+00
0.00E+00

1207
9.8E-04

24+ hr3

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

SHINE DMF ENVIRONMENTAL CLOUD SHINE DOSE RATES AT DOSE POINT 5 (rem/hour)

ATDPIS

5.78E-05
9.66E.05
9.89E-0S
1.09E-04
1.16E-04
1.27E-04
134E:04
1.388-04
1.55E-04
1.82E-04

6.0hrs

7.47E-14
1.82E-14
5.35E-15
3.27E-16
2.68E-17
9.57E-19
9.69E-19
9.94E-21
498E-21
0.00E+00
9.86E-14

8.0-hrs

1.66E-t7
3.80E-i8
1.13E-18
6.81E-20
529E-2)
171E22
£.75E22
1.37E-24
6.88E-25
0.00E+00
2.16E-17

8.0+ hrs

9.63E-18
2.20E-18
6.58E-19
3.95E-20
3.07E:21
9.92E-23
1.02E-22
197E-25
3.99E-25
0.00E+00
1.25E-17

10 hrs

2.14E-21

4.62E-22
1.40E-22
8.24E-24
6.10E-25
1.78E-26
1.84E-26
t.10E-28
5.51E-20
0.00E+00
235E21

24-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

24+hrs

0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E4+00
0.00E+00
0.00E+00
0.00E+00

PAGE: 234
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES
ORIGINATOR: N. Yackle

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

1207
9.8E-04

96-hrs

0.C0E+00
0.00E400
0.00E+00
0.00E+00
0.CO0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

FHB CLOUD SOURCE STRENGTH SPECTRA (MeV/cc-sec) [per SOURCE2 Output File "ss-¢.50" (see Section 9.3.1,2))

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
24E-04

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

OF: 261

720 hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
24E04

720 hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

720 brs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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CALCULATION N-4072-001, REVISION 6

FUEL BANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.1-4 (Page10f2)

Basel0
Energy Rangss
0.0t00.1
0.1t004
0.4t00.9
0910135
1351018
181022
221026
2.61t03.0
3.0t 5.0
50t015.0
totals
FHB Release Flow Rate (tm*3/5)
FHB to CR X/Q (s/m*3)
Basel0
Energy Ranges
0.0 0.1
0.1w04
04109
0910135
13510 1.8
181022
221026
26103.0
3050
5010150
tolals
ENV.CLOUD
Basel0
Energy Ranges AT DPI6
0.0100.3 5.00E-05
01004 8.44E.05
0.41009 8.82E-05
09101.35 9.92E-035
1351018 1.06E-04
181022 1.18E-04
221026 1.258.04
261030 1.30E.04
301050 147604
5.0t 15.0 1.74E-04
totals
Initial Final
Time Time
(hours) (hours)
4] 0.00278
0.00278 0.05
0.05 0.1
0.1 0.2
0.2 0.5
0.5 1
1 2
2 4
4 6
6 8
8 1o
10 24
24 96
96 720

totals

IRE: T. Remick

PAGE: 235

ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 16

FHB C1.0UD SOURCE STRENGTH SPECTRA (McV/ce-sec) [per SOURCE2 Output File "ss-c.s0" (see Section 9.3.1.2)]

Ohrs 2.78¢.3 hrs 0.05 hrs 0.1 hrs 02 hrs
3.165+03 3.13E+03 2.56E+03 2.08E+03 1.36E+03
5703402 5.63E+402 4.61E402 3.73E+02 2.44E402
1583402 1.56E402 1.28E+02 1.03E+02 6.71E4+01
8.942400 8.83C+00  7.23E+00 5.85E+00 3.83E+00
8.25E-01 8.15E-01 6.66E-D1 538E-01 3.51E-0)
313802 3.14E-02 257602 2.08E-02 1.35E-02
330E-02 3.26E-02 2.66E-02 2.15E-02 1.39E-02
4.58E-15 6.08E-07 8.44E-06 1.28E-05 1.49E-05
7.07E-15 2.71E-07 3.77E-06 5.73E-06 6.66E-06
0.00B400 000E+00  0.00E+00 0.00E+00 0.00E+00
3.90E+03 3.86E+03  3.16E+03 2.56E+03 1.68E+03

12,07 12,07 12,07 12.07 12.07
30503 3.1E03 3.1E-03 3.1E-03 3.1E03

ENVIRONMENTAL CLOUD SOURCE STRENGTH SPECTRA (McV/cc-sec)

O hrs 2.78e-3 hrs 0.05 hry 0.1 hrs 0.2hrs
1.18B+02 1176402 9.50E+01 7.77E+01 5.10E+01
2.13B401 2.11E40] 1.72E+01 1.39E+01 9.12E+00
S02E400  SSSE+00  4.77E+00 3.85E400  2SIE400
3.34E-01 330E-01 271E01 2.19E-01 1.43E-01
3.05E-02 3.05E-02 2.49E-02 2.01E-02 1.3tE-02
1.19E-03 1.18E-03 9.62E-04 7.77€-04 5.06E-04
1.24E-03 {22E-03 9.96E-04 8.03E04 5.22E04
1.71E-16 2.27E-08 3.16E-07 4.81E-07 5.50E-07
2.65E-16 1.02E-08 1.41E07 2.1SE07 2.49E07
0.0CE+00 0.00E+00 0.00E+00 000C400  0.00E+00
14€E+02 1.44E+02 1.18E+02 9.58E+01 6.28E401

0.5hrs

3.86E402
G.82E+01
1.87E+40]
1.07E+00
9.74E-02
3.74E-03
3.82E03
753E-06
336E06
0.00E+00
4.74E+02

12,07
3.1E-03

0.5 hrs

1.44E+01
2.55E+00
6.98E-0]
4.01E02
3.64E-03
140E-04
1.43E-04
2.82E-07
1.26E07
0.00E+00
L77E+01

SHINEDMF ENVIRONMENTAL CLOUD SHINE DOSE F.ATES AT DOSE POINT 16 (rem/hour)

Ghrs

S92EQ3
1.80E-03
5.22E-04
3.32B-05
3.27E-06
1.40E-07
1.54E-07
2.23E-20
3.89E-20
0.00E+00
8.249E-03

Control Room  Initial Shine

2.78¢-3 hrs

5.85E-03
1.78E-03
5.16E-04
3.28E-05
3.23E06
1.39E-07
1.53E-07
2.96E-12
1.49E-12
0.00E+00
8.18E-03

Occup. Factor ~ Dose Rate

(unitless)

1.0
1.0

(rem/hour)

8.28E-03
8.18E-03
6.70E-03
543E-03
3.56E-03
1.00E-03
1.22E-04
1.80E-06
J1.92E-10
8.56E-14
1.09E-17
238E-21
0.00E+00
0.00E+00

0.05 hrs

4.80E-03
1.4GE-03
4.21E-04
2.68E-05
2.64E06
1.13E-07
12507
4.11E-11
2.07E-11
0.00E+00
6.70E-03

Final Shine
Dosc Rate
(rem/hour)

8.18E-03
6.70E-03
5.43E-03
3.56E-03
1.00E-03
1.22E-04
1.80E-06
3.92E-10
8.56E-14
1 .87E-17
2.38E-21
D.00E+00
0.00E+00
0.00E+00

0.1 hrs 0.2 hrs
3.89€-03 2.55E-03
1.18E-03 7.70E-04
3.40E-04 2.21E-04
2.17E-05 1.42E-05
2.13E-06 1.39E-06
9.17E-08 5.98E-08
1.00E-07 6.52E-08
6.25E-11 7.26E-11
3.45E-11 3.66E-11

0.00E+00 0.00E400
543E-03 3.56E-03
Env Cloud Shin€nv Cloud Shine
Dose at DP’ 16 Dose at DP 16
wfo CROF w/ CROF
(rem) {rem)
2.29E-05 2.29E-05
3.50E-04 3.50E-04
3.02E-04 3.02E-04
4.43E-04 4A3E-04
6.06E-04 6.0GE-04
2.09E-04 2.09E-04
2.85E-05 2.85E-05
4.26E-07 426E-07
9.30E-11 9.30E-11
2,03E-14 2.03E-14
2.58E-18 2.58E-I8
1.67E-20 1.67E-20
0.00E+00 0.00E+00
0.00E+00 0.00E+00
1,96E-03 1.96E-03

0.5hrs

7122604
2.15E-04
G.16E-05
3.98E-06
3.86E-07
1.65E-08
1.79E-08
3.66E-11
1.85E-11
0.00E+00
1.00E-03

Lhrs

4.71E+D!
8.17E+00
2.24E+00
1.29E-01
1.15E-02
4.35E-04
4.43E-04
1.13E-06
S5.02E07
0.00E+00
S 77E+01

1207
3.1E-03

thrs

1.76E+00
3.06E-01
8.37E-02
4.82E-03
4.30E-04
1.63E-05
1.66E-05
4.21E-08
1.88E-08
0.00E+00
2.16E+00

Thrs

8.81E-05
2.58E-05
7.38E-06
478607
4.56E-08
1.92E-09
2.07E-09
547E-12
2.76E-12
0.00E+00
1.22E-04

20hrs

7.02E-0¢
1L.17E-01
3.24E.02
1.85E.03
1.60E-04
5.86E-06
S.94E-06
1.65E-08
7.37E09
0.00E+00
8.53E-0)

12.07
3.1E-03

2.0hrs

2.63E-02
4.38E-03
1.21E03
6.94E-05
6.01E-06
219807
2.22E407
G.18E-10
2.76E-10
0.00E+00
3.19E-02

20hrs

131E-06
3.90E-07
1.07E-07
6.88E-09
637E-10
2.50E-11
2.78E-11
8.03E-14
4.05E-14
0.00E+00
1.80E-06

OF: 261

4.0hrs

1.56E-04
242E-05
6.84E-06
3.85E-07
3.14E-08
1.13E-09
1.07E-D9
1.38E-11
6.14E-12
0.00E+00
1.87E-04

1207 °
3.1E-02

4.0 hrs

S.83E-06
9.06E-07
2.56E-07
1.44E-08
LI7E09
4.24E-11
4.00E-11
S.SE~t3
2.30E-13
0.00E+00
7.00E-06

40hrs

2.91E-10
7.65E-11
2.26E-11
143E.12
1.25E-13
5.00E-15
S5.01E-15
6.70E~17
3.38E-17
0.00E+00
31.92E-10

N-4072-001



CALCULATION N-4072-001, REVISION 6

FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.1-4 (Page 2 of 2)

Energy Ranges

FHB Releass Flaw Rate (mA3/5)

FHB to CR X/Q (s/m"3)
Base10
Energy Ranges
0.0t00.1
0.11004
041009
0.9101.35
135018
181022
221026
2.6103.0
301050
5010150
totals
ENV. CLOUD
Basel0
EncrgyRanges AT DP16
0.0100.1 5.00E-05
011004 8.44E-05
041009 8.82E-05
0910135 9.92E-05
1351018 1.06E-04
181022 1.18E-04
221026 1.25E-04
261030 1.30E-04
3.0105.0 1.47E-04
5010150 1.74E-04
totals

Base10

00100.1
0.1t004
041009
0210135
135118
181022
221026
261030
30050
501015.0
totals

6.0 hrs 8.0-hrs 8.0+ hrs 10 hirs 24-hrs
J.45E-08 7.67E-12 7.67E-12 1.70E-15 0.00E+00
5.03E-09 1.05E-12 1.0SE-12 2.20E-16 0.00E+00
145E-09 3.06E-13 3.06E-13 6.51E-17 0.00E+00
8.02E-11 1.67E-14 1.67E-14 3.48E-18 0.00E+00
6.17E-12 1.22E-15 1.22E-15 2.42E-19 0.00E+0D
2.0!E-13 3.60E-17 3.60E-17 6.45E-21 0.00E+00
1.93E-13 3.50E-17 3.50E-17 6.33E-21 0.00E+00
1.92E-15 2.66E-19 2.66E-19 3.67E-2) 0.00E+00
8.59E-16 1.19E-19 1.19E-19 1.64E23 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.11E-08 9.04E-12 9.04E-12 1.99E-15 0.00E+00

12,07 1207 1207 12.07 1207
3.1E03 3.1E-03 1.8E-03 1.8E-03 1.8E-03
ENVIRONMENTAL CLOUD SOURCE STRENGTH SPECTRA (MceV/ce-sec)

6.0 hrs 8.0-hrs 8.0+ hrs 10 hes 24- firs
1.29E-09 2.87E-13 1.67E-13 3.70E-17 0.00E+00
1.88E-10 3.93E-14 2.28E-14 4.79E-18 0.00E+00
5.41E-14 1.15E-14 6.66E-15 1 41E-18 0.00E+00
3.00E-12 6.25E-16 3.63E-16 7.56E-20 ©.00E+00
2.31E-13 4.56E-17 2.65E-17 5.26E-21 0.00E+00
7.54E-15 1.35E-18 7381E-19 140E-22 0.00E+00
7.23E-15 L31E-18 7.59E-19 1.37E-22 0.00E+00
7.20E-17 9.94E-21 -577E-2L TITE2S 0.00E+00
3.21E17 4.44E-21 2.58E-2) 3.56E-25 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.54E-09 3.38E-13 1.96E-13 4.32E-17 0.00E+00

IRE: T.Remick
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ENVIRONMENTAL CLOUD SHINE DOSE TO DOSE POINT 16
FHB CLOUD SOURCE STRENGTH SPECTRA (MeV/cc-sec) [per SOURCE2 Output Fils *ss-c.s0” (see Section 9.3.1.2))

24+ hrs

0.00E+00
0.D0E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

SHINEDMF ENVIRONMENTAL CLOUD SHINE DOSE RATES AT DOSE POINT 16 (remvhour)

60 hrs

G.46E-14
1.59E-14
4.77E-15
2.93E-16
245E-17
8.89E-19
9.04E-19
9.36E-21
4E21
0.00E+00
8.5GE-14

8.0-hrs

1.43E-17
3.32E-18
1.01E-18
6.20E-20
4.84E-21
1.59E-22
1.63E-22
1.29E-24
6.52E-25
0.00E+00
1.87E-17

8.0+ hrs

8.33E-18
1.93E-18
5.87E-19
3.60E-20
2.81E-21
9.22E-23
9.49E-23
7.51E-25
3.79E-25
0.00E+00
1.09E-17

10hrs

1.85E-21

4.04E-22
1.25E-22
7.50E-24
557E-25
1.65E-26
1.72E-26
1.04E-28
5.23E-29
0.00E+00
2.38E-21

24-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E400
0.00E+00
0.00E+00
0.00E+00

24+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

12.07
9.3E-04

96-hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96- hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.COE+00
0.00E400

96+ hrs

0.00E+00
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

96+ hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00

OF: 261

720 hrs

0.00E+00
D.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.CO0E+00
0.00E+00
0.00E+00
0.00E+00

1207
2.4E-04

720 hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

720hrs -

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
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10.2 QUATTRO-PRO Evaluation of Control Room HVAC Filter Shine

Section 8.10 addresses control room HVAC filter shine doses in the control board area of the control
room, at dose points 9, 10, 15 and 16 as shown in Figure 4-1 of Design Input 4.10. Per Design Input 4.10,
the maximum dose at these four dose points represents the Control Room Operator dose. Tables 10.2-1
through 10.2-4 present Quattro-Pro spreadsheet evaluations of the control room HVAC filter shine dose at
these locations. Sample calculations of these spreadsheet evaluations are presented in Section 8.10.
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CALCULATION N-4072-001, REVISION 6
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.2-1 (Page1of 2)

FILTER SOURCE STRENGTH SPECTRA (MeV/cc-sec) [per SOURCE2 Output File “ss-f.s0” (see Section 9.3.2.2))

2.78e-3 hrs

0.00E+00
2.69E-24
5.66E-25
0.00E+00
0.00E+00

. D.OOE+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.26E:24

0.05 hrs

1.87E-20
4.49E-23
1.03E-23
1.93E-25
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.87E-20

IRE: T.Remick

O.1hrs

3.24E401
4.87E+03
2.92E403
2.17E402
2.01E+01
7.57E-01
7.66E-01
3.47E04
1.55E-04
0.00E+00
8.06E+03

0.2hrs

7.98E+01
120E+04
7.18E+03
5.34E402
4.93E+01
1.3SE+00
1.87E+00
1.14E-03
S.09E-04
0.00E+00
1.99E404

SHINE DMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 9 (rem/hour)

2.78¢c-3 hrs

0.00E+0D
4.63E-33
1.14E.33
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.83E-33

0.05 trs

4.09E-30
781E-32
2.18E-32
4.03E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E400
4.19E-30

0.t hrs

7.09E-09
8.47E-06
5.89E-06
4.54E-07
4.12E-08
1.5JE-09
152E-09
6.77E-13
2.16E-13
0.00E+00
1.49E-05

02 hrs

1.75E-08
2.09E.05
145E-05
1.12E-06
1.0lE07
3.74E-09
3.72E.09
2.22E-12
0.05E-13
0.00E+00
3.67E05

SHINE DMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 9 (rem/hour)

Control Room Initial Shine

BaselD
Energy Ranges Ohrs
0.0100.1 0.00E+00
0.1t 0.4 0.00E+00
0410059 0.00E+00
0.9101.35 0.00E+00
135018 0.00E+00
181022 0.00E+00
221026 0.00E+00
2.6103.0 0.00E400
30150 0.00E+00
500150 0.00E+00
totals 0.00E+00
FILTER A206
Basel0
Energy Ranges AT DP9 Ohrs
0.0100.1 219E-10 0.00E+00
0.1t004 1.74E09  0.00E+00
0.4100.9 202E-09  D.00E4D0
091135 209E-09  0.00E+00
1351018 20SE-09 . D.00E+00 .
181022 2.02E-09 0.00E+00
221026 L99E-09  D.00E+00
26130 195E09  D.QOE+00
301050 178E-09  0.00E+00
5.0t0150 1.60E-09 0.00E+00
A206 totals 0.00E+00
FILTER A207
Basz10
EnergyRanges AT DP9 Ohrs
0.0t00.1 1.11E-10 0.00EA00
0.1t00.4 1.34E-09  0.00E+00
0.4t00.9 1.74E-09  0.00E+00
09101.35 1.93E-09  0.00E+00
1351018 1.95E-09  Q.00E+D0
181022 1.97E-09  ©.0CE+00
221026 1.968-09  O.00E+00
261030 1.93E09  D.ODE+DD
3.0105.0 IB0E-09  0.00E+00
5.0t015.0 164E-09  0.00E+00
A207 totals 0.060E+00
A206+ A207 totaks 0.00E+00
Initial Finn)
Time Tirnz Oceup. Factor
(hours) (hours) (unitless)
0 0.00278 10
0.00278 0.05 1.0
0.05 0.1 1.0
[iX] 0.2 1.0
02 0.5 1.0
0.5 1 1.0
1 2 1.0
2 4 1.0
4 6 1.0
6 8 1.0
8 10 1.0
10 24 1.0
24 96 0.6
9% 720 0.4
lotals

2.78e3 hrs

0.00E+00
3.61E-32
9.84E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.59E-33

1.04E-32

Dasz Rate
(rem/hour)

0.00E+00
1.04E-32
6.34E-30
2.69E05
6.64E-05
1.20E-04
1.38E-04
1.39E-04
1.35E-04
1.32E-04
1.29E-04
1.26E-04
1.10E-04
7.14E-05

0.05 hrs

2.07E-30
6.02E-32
1.88E-32
3.72E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.15E-30

6.34E-30

Finat Shine
Dosc Rate
(rem/hour)

1.04E-32
6.34E-30
2.69E-05
6.64E-05
1.20E-04
138E-04
139E-04
1.35E-04
1.32E04
1.29E-04
1.26E-04
1.10E-04
7.14E-05
7AIE-06

0.1 hrs

3.59E-09
6.53E-06
5.08E-06
4.19E-07
3.92E-08
1.49E-09
1.50E-09
6.70E-13
2.79E-13
0.00E+00
L21E-05

2.69E-05

Filter Shine  Filter Shine
Dose at DP 9 Dose at DP 9

wlo CROF
(rem)

1.45E35
4.66E-32
2.38E-08
4.37E-G6
2.72E05
G.44E-05
1.38E-04
2.74E-04
2.67E-04
2.61E-04
2.55E-04
1.65E-03
6.43E-03
1.76E-02
2.70E-02

02hrs

8.86E-09
1.61E-0S
1.25E-05
1.03E-06
9.61E-08
3.65E-09
3.67E09
2.20E-12
9.16E-13
0.00E+00
2.97E-05

6.64E-05

w/ CROF
(rem)

1.45E-35
4.66E-32
2.33E-08
4.37E06
2.12E-05
6.44E-05
1.38E-04
2.74E-04
2.67E-04
261E-04
2.55E-04
1.65E-03
3.36E-03
7.05E-03
1.38E-02

0.5 hrs

1.45E402
2.18E4+04
1.30E+04
9.59E+02
8.76E+01
3,26E+00
3.29E+00
2.16E03
9.65E-04
0.00E+00
3.59E+04

0.5hrs

3.17E-08
3.79E-05
2.62E-05
2.00E-06
1.80E-07
6.58E-09
6.55E-09
4.22E-12
172E-12
0.00E+00
6.63E05

0.5 hrs

1.61E-08
2.92E.05
2.25E-05
1.85E-06
1.71E-07
6.42E-09
645E-09
4.17E-12
1.74E-12
0.00E+00
5.38E-05

1.20E-04
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CONTROL ROOM FILTER SHINE DOSE TO DOSE POINT 9

lhrs

1.67E+02
2.51E+04
1.48E+04
1.09E+03
9.77E+01
3.57E+00
3.61E+00
1.24E-03
5.54E-04
0.00E+00
4.13E+D4

Lhrs

3.66E-08
4.38E-05
2.99E-05
2.27E06
2.00E07
7.21E-09
7.19E-09
2.42E-12
9.86E-13
0.00E+00
7.62E-05

6.18E-05

1.38E-04

2.0hrs

1.70E4+02
2.5SE+04
1.47E+04
1.07E+03
9.28E+01
3.27E+00
331E+00
1.52E-04
6.79E-05
0.00E4+00
4.16E+04

20hrs

3.71E-08
4.44E-05
2.98E-05
2.23E-06
1.90E-07
6.60E-09
G.59E-09
2.97E-13
1.21E-13
0.00E+00
7.66E-03

2.0hrs

1.88E-08
3.42E-05
2.56E-05
2.06E-06
1.81E-07
GA3E-09
6A9E-09
2.94E-13
1.22E-13
0.00E+00
6.21E-05

1.39E-04

OF: 261

40hrs

1.68E+02
2.53E+04
1.41E404
9.89E+02
8.10E+01
2.65E+00
2.69E+00
148E-06
G6.62E-07
0.00E+00
4.07E+04

40hrs

3.69E-08
4.41E-05
2.84E05
2.07E-06
1.66E-07
5.35E-09
5.35E-09
2.89E-15
1.I18E-15
0.00E+00
7.48E05

4.0hrs

1.87E-08
3.40E-05
2.45E-05
1.91E-06
1.58E-07
522609
5.27E-09
2.86E-15
1.19E-15
0.00E+00
G.0SEQS

1.35E-04

N-4072-001



CALCULATION N-4072-001, REVISION 6
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.2-1 (Page 2 of 2)

Basel0
Energy Ranges

0.0t0 0.1
0.11004
0.41009
0910135
L)5w10l8
181022
2.2102.6
2.6t03.0
3.0t 5.0
5.01015.0
totals

Basel0
Encrgy Ranges

0.0t00.1
0.1t00.4
0.4t0 0.9
0910135
135101.8
181022
221026
261030
3.0105.0
501015.0
A200 10tals

Basel0
Energy Ranges

0.010.1
0.1t00.4
0410.9
0910135
1351018
1.8102.2
221026
2.6103.0
3.0t05.0
5010150
A207 totals

IRE: T. Remick
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CONTROL ROOM FILTER SHINE DOSE TO DOSE POINT 9

OF: 261

FILTER SOURCE STRENGTH SPECTRA (MeV/ce-sec) [per SOURCE2 Output File "ss-f.s0™ (sec Section 9.3.2.2))

6.0 by

1.67E+02
2.52E4M
L3SE+D4
9.18E+02
7.40E401
2.15E400
2.18E400
1.38E-08
6.17E-09
D.00E+00
3.98E+04

8.0 hrs

1.66E+02
2.50E+04
1.20E+D4
8.53E+02
6.26E+0t
{.74E+00
1.77E+00
1.29E-10
S.74E-11
0.00E+00
3.89E404

10 hrs

1.65E+02
2.48E+404
1.23E+04
7.94E+02
5.54E+01
1.41E+00
1.43E400
1.20E-12
535€E-13
0.00E+00
3.81E+404

24 hrs

1.57E+02
236E+04
9.34E403
4.837E+402
2.68E+01
3.25E:01

330E-01

0.00E+00
0.0CE+00
0.0CE+00
J36E+04

96 hrs

1.21E+02
1.82E+04
4.05E4+03
4.41E4+01
2.03E+00
1.72E-04
1.74E-04
0.00E+00
0.00E+00
0.00E+0D
2.24E+04

SHINE DMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 9 (rem/hour)

8.0hss

3.63E-08
4.35E-05
2.60E-05
1.78E-06
L28E-07
3.52E09
3.52E09
2.51E-19
1.02E-19
0.00E+00
7.14E-05

10hrs

3.61E-08
4.31E-05
249E-05
1.66E-06
1.14E-07
2.85E09
2.85E09
2.34E21
9.52E-22
0.00E+00
6.99E-05

24 hrs

3.42E-08
4.10E-05
1.80E-05
1.02E-06
5.49E-08
6.57E-10
6.55E-10
0.00E+00
0.00E+00
0.00E+00
6.10E-05

96 hrs

2.65E-08
3.16E-05
8.18E-06
9.21E-08
4.16E-09
3.46E-13
3.46E-13
0.00E+00
0.00E+00
0.00E+00
3.99E-05

SHINE DMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 9 (remvhour)

FILTER A206
AT DP9 6.0hrs
2.19E-10 3.66E-08
1.74E-09 4.38E-05
2.02E-09 2.12E-05
2.09E-09 1.92E-06
2.05E-09 L46E-07
2.02E09 4.34E09
1.99E-09 4.34E.09
1.95E-09 2.70E-17
1.78E-09 1.10E-1?
1.GOE-09 0.00E+00
731E05
FILTER A207
AT DP9 6.0 hrs
1.1LE-10 1.36E.08
134E-09 337E.05
1.24E-09 2.34E-05
1.93E-09 1.77E06
1.95E-09 1.38E07
1.97E-09 4.23E.09
1.96E09 427E00
1.93E.09 2.67E-17
1.80E-09 1.11E-17
1.64E09  0.00E+00
5.91E-D5
1.32E-04

A206 + A207 10tals

80hrs

1.84E-08
335E-05
224E-05
1.65E-06
122E-07
3.43E-09
3.46E-09
2.48E-19
1.03E-19
0.00E+00
5.717E-05

1.29E-04

10 hrs

1.83E-08
3.32E-05
2.15E-05
1.53E-06
LOBEQ7
2.78E-09
2.81E-09
2.31E-21

9.62E-22 *

0.00E+00
5.64E-05

1.26E-04

24 hrs

1.7¢E-08
3.1CE-05
1.63E-05
9.40E-07
5.22E-08
6.41E-10
6.47E-10
0.0CE+00
0.0CE+00
0.00E+00
4.85E-05

1.10E-04

96 hrs

1.34£-08
2.44E-05
7.04E-06
8.5tE08

3.96E-09

3.38E-13
341E-13
0.00E+00
0.00E+00
0.00E+00
3.15E-05

7.14E-05

720hrs

1.20E+0!1
1.93E+03
3.85E+02
4.55E-08
2.09E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.33E403

720 hrs

2.82E09
3.36E-06
7.18E07
9.51E-17
4.20E-18
0.00E+00
0.00E+00
0.00E400
0.00E+00
0.00E+00
4.14E-06

720 hrs

143E09
2.59E-06
6.70E-07
8.78E-17
4.08E-18
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.26E-06

7.41E06

N-4072-001



CALCULATION N-4072.001, REVISION 6
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.2.2 (Page 1 of 2)

FILTER SOURCE STRENGTH SPECTRA (MeV/cc-sec) [per SOURCEZ Output File “ss-f.50" (see Section 9.3.2.2)]

Control Room Initial Shine

2.78e-3 hrs

0.00E+400
2.69E.24
5.66E-25
0.00E+00
0.00E+400
0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.26E-24

2.78e-3 hrs

0.00E+00
B8.83E-33
1.95E.33
0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.08E-32

2.78e-3 hrs

0.00E400
3.26E-33
8.43E34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.10E-33

149E-32

Time  Occup.Factor Dose Rate

Basel0
Encrgy Ranges Qhrs
0.01t00.1 0.00E+00
0.1100.4 0.00E+00
041009 0.00E+00
0.9101.35 0.00E+00
1351018 0.00E+00
181022 0.00E+00
221026 0.00E+00
261t03.0 0.00£+00
30t050 0.00E+00
501150 0.00E+00
totals 0.00E+00
FILTER A206
Basel0
Energy Ranges AT DP10 Ohrs
0.0100.1 6.15E-10  D.0DE+00
0.1100.4 3.28E-00  0.0OE+00
041009 345E-09  0.00E+00
0910135 3.38E-09 0.00E+00
135018 3.24E-09 0.00E+00
181022 3.13E-00 0.00E+00
221026 3.06E-00 0.00E+C0
2.6t03.0 297609  0.00E+00
301050 2.68E-09 0.00E+00
5010150 2.38E-09 0.00E+00
A206 totals 0.00E+00
FILTER A207
Baseld
EnergyRanges AT DP30 Ohrs
00001 1.26E-10  0.00E+00
0.1100.4 121E-09  0.00E+00
041009 149E0%  Q.00E+00
0.9101.35 1.60E09  0.00E+00
1351018 1.59E-09 0.00E+00
181022 1.59E-09  0.00E+D0
221626 1.58E-09  0.00E+00
261030 1.S4E-09  0.DDE+00
3.0105.0 143E-09  0.00E+00
5010150 1.29E-09  0.00E+00
A207 totals 0.00E+00
A206 + A207 totals 0.00E+00
Initial Final
Time
(hours) (hours) (unitless)
0 0.00278 10
0.00278 0.05 10
0.05 0.1 10
0.1 02 10
0.2 0.5 10
0.5 H 10
1 2 1.0
2 4 10
4 6 10
6 8 10
8 10 10
10 24 1.0
24 96 0.6
96 1720 0.4
totals

(rermvhour)

0.00E400
1.49E-32
141E-29
3.75E-05
9.24E-05
1.67E-04
1.92E04
1.93E-04
1.89E-04
1.85E-04
1.80E-04
1.77E-04
1.55E-04
1.02E04

005 hrs

1.87E-20
4.49E-23
1.08E-23
1.93E-25
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.87E-20

0.05 hrs

1.1SE-29
1.47E-31
3.73E-32
6.52E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.17E-29

0.05 hrs

2.35E-30
5A43E-32
1.61E-32
3.09E-34
0.00E+00
0.00E+00

0.00E+00 -

0.00E+00
0.00E+00
0.00E+00
2.42E-30

1.41E-29

Doss Rate
(rem/hour)

1.49E-32
1 41E-29
3.75E-05
0.24E-05
t.67E-04
1.92E-04
1.93E-04
3.39E-04
1.85E-04
1.80E-04
LT1E04
1.55E-04
1.02E-04
1.06E-05

IRE: T.Remick

0.1 brs

3.24E+08
4.87E+03
2.92E403
2.17E+02
2.01E+0]
7.57E-01
7.66E-0t
3.47E-04
1L.55E-04
0.00E+00
8.06E+03

0.1 hrs

1.99E-08
1.60E-05
1.01E-05
7.34E-07
6.52E-08
2.37E-09
2.34E-09
1.03E-t2
4.15£-13
0.00E+00
2.69E-05

0.1 hrs

4.08E-02
5.89E-06
435E-06
348E07
3.20E-08
1.20E09
1.21E-09
5.35E-13
2.22E-13
0.00E+00
1.06E-05

3.75E-05

Filter Shine  Filter Shine
Final Shine Dose at DP 10Dose at DP 10

wlo CROF
(rem)

2.07E3S
9.70E-32
3.33E-08
6.09E-06
J.78E05
8.97E-05
1.93E-04
3.82E-04
373804
3.65E-04
3.57E-04
2.32E-03
9.11E-03
2.52E-02
3.84E-02

0.2 hrs

7.98E+01
1.20E+04
7.18E403
5.34E402
4.93E+01
1.85E+00
1.87E+00
1.14E-03
5.09E-04
0.00E+400
1.99E+04

SHINE DMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 10 (remMhour)

02 hrs

4.91E-08
3.94E-05
2.48E-05
1.80E-06
1.60E-07
5.79E-09
5.73E-09
3.38E-12
1.36E-12
0.00E+00
6.62E05

SHINE DMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 10 (remvhour)

0.2hrs

1.01E-08
1.45E-05
1.07E-05
854E.07
7.83E-08
2.94E-09
2.96E-09
L76E-12
7.27E-13
0.00E+00
2.62E-05

9.24E-05

w/ CROF
(rem)

2.07E-35
9.70E-32
333E08
6.09E-06
3.18E-05
8.97E-05

1.93E.D4 .

3.82E-04
3.73E04
3.65E-04
3STED4
2.32E-03
5.45E-03
1.01E-02
1.97E-02

0.5 hrs

1.45E+02
2.18E+04
1.30E+04
9.59E+02
8.76E+01
3.26E400
3.29E+00
2.16E-03
9.65E-04
0.00E+00
3.59E+04

0.5 hrs

8.90E-08
7.15E-05
447E-05
3.24E-06
2.84E07
1.02E-08
1.01E08
6.42E-12
2.59E-12
0.00E+00
1.20E-G4

0.5hrs

1.82E408
2.64E-05
1.93E-05
1.53E-06
1.39E-07
5.18E-09
5.20E-09
3.33E-12
1.38E-12
0.00E+00
4.74E-05

1.67E-04

PAGE: 240

CONTROL ROOM FILTER SHINE DOSE TO DOSE POINT 10

1 hrs

1.67E+02
2.51E+04
1.48E+04
1.09E+03
9.77E+01
3.57E+00
3.61E+00
1.24E-03
5.54E-04
0.00E+00
4.13E+04

{hrs

1.03E-07
8.25E-05
5.11E-05
3.67E-06
3.17E07
LI2E-08
1.11E.08
3.68E-12
1.48E-12
0.00E+00
1.38E-04

1hns

2.10E-08
3.04E-05
2.21E-05
1.74E-06
1.55E-07
5.67E-09
S71E-09
1.91E-12
7.92E-13
0.00E+00
5.44E-05

1.92E-04

20hrs

1.70E+02
2.55E+404
1.47E404
1.07E+03
9.28E+401
3.27E400
3.31E400
1.52E-04
6.79E-05
0.00E+00
4.16E+04

20hrs

1.04E-07
8.37E-05
5.08E-05
3.60E-06
3.01E-07
1.02E-08
1.01E-08
4.52E-13
1.82E-13
0.00E+00
139804

20hrs

2.145-08
3.09E-05
2.19E05
1.71E-06
148E.07
5.19€-09
523E-09
2.34E-13
9.71E-14
0.00E+00
S47E-05

1.93E-04

OrF: 261

4.0hrs

1.68E+02
2.53E+04
1 41E+04
9.89E+02
8.10E+01
2.65E+00
2.69E+00
1.48E-06
6.62E-07
0.00E+00
4.07E+04

40hrs

1.034E-07
8.31E05
4.86E-05
3.34E06
2.62E-07
8.20E-09
3.22E-09
4.41E-15
1.77E-15
0.00E+00
1.35E-04

40hrs

2.12E-08
3.07E-05
2.J0E-05
1.58E-05
129E-07
421E-09
4.25E-09
2.28E-15
947E-16
0.00E+00
5.34E-05

1.89E-04

N-4072-001



CALCULATION N-4072-001, REVISION 6
FUEL HIANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.2.2 {Page 2 of 2)
FILTER SOURCE STRENGTH SPECTRA (MeV/cc-s2c) [per SOURCE2 Output File "ss-f.50° (see Section 9.3.2.2))

SHINE DMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 10 (rem/hour)

SHINEDMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 10 (rem/hour)

Basel0
Energy Ranges 6.0 hr;
00t00.1 1.6TE+02
0.1100.4 2.52E+04
0.4t00.9 1.35E+404
0910135 9.18EHR2
1.35101.8 7.10E401
181022 2.15E+00
221026 2.18E+00
2.6403.0 1.33E-08
3.01050 6.17E-09
5010150 0.00E+00
totals 3.98E+M
FILTER A206
Base10
Energy Ranges AT DP10 60hr:
0.0t00.1 6.15E-10 1.03E-07
0.1t004 3.28E09 8.25E-05
041009 3.45E-09 4.64E-05
0.9101.35 3.38E-09 3.10E-06
1351018 3.24E09 2.30E07
181022 3.13E.09 6.72E9
221026 3.06E-09 6.67E-09
2.6103.0 2.97E-09 4.11E-17
3.0t05.0 2.68E-09 1.65E-17
5010150 2.38E-09 0.00E+00
A206 totals 1.32E-04
FILTER A207
Base10
Energy Ranges AT DPLO 6.0 hrs
0.0t00.1 1.26E-10 2.11E-08
0.11004 1.21E09 3.04E-05
04009 149E-09 2.01E-05
0910135 1.60E-09 L4TE06
1351018 1.59E-09 1L.13E07
181022 1.59E-09 JA41E09
221026 1.58E-09 3.44E09
2.6103.0 1.54E-09 2.13E-17
3.0105.0 1.43E-09 8.83E-18
5.0t015.0 1.29E-00 0.00E+)0
A207 10tals 5.21E-05
A206 + A207 totals 1.85E-(4

IRE: T. Remick

PAGE: 241

CONTROL ROOM FILTER SIUNE DOSE TO DOSE POINT 10

8.0 brs

{.66E+02
2.50E+04
1.20E+04
8.53E+02
6.26E+01
1.74E+00
L77E+00
1.29E-10
5.74E-11
0.00E+00
3.89E404

80hrs

1.02E07
8.19E-05
4.44E-05
2.38E-06
2.03E-07
5.45E-09
5.41E-00
3.82E-19
1.54E-19
0.00E+00
1.30E-04

80 hrs

2.09£-08
3.02E-05
1.92E-05
1.37E-06
9.95E-08
2.77E-09
2.79E-09
1.98E-19
8.21E-20
0.00E+00
5.09E-05

1.80E-04

10hrs

1.65E+02

2.48E+04 -

1.23E404
7.94E+02
5.54E+01
1.41E+00
1.43E+00
1.20E-12
5.35E-13
0.00E+00
3.81E+04

10hrs

1.0tE07
8.13E-05
4.26E05
2.68E-06
1.80E-07
4.42E-09
4.38E-09

3.56E-21°

143E-2]
0.00E+00
1.27E-04

10 hrs

2.08E-08

3.00E-05 "

1.84E-03
1.27E-06
8.82E08
2.24E-09
2.26E-09
1.84E-21
7.64E-22
0.00E+00
4.98E-05

1.77E-04 .

24 hes

L57TE+02
2.36E+04
9.34E403
4.87E402
2.68E+01
3.25E-01

3.30E-01

0.0CE+00
0.0CE+00
0.0CE+00
3.36E+04

24 hrs

9.6¢E-08
7.I:E05
3.22E-05
1.65E-06
8.67E-08
1.02E-09
1.01E-09
0.00E+00
0.00E+00
0.00E+00
1.1E-04

24 hrs

“1.97E-08 °

2.8:E-05
1.3¢E-05
TI9E07
426E08
5.17E-10
522E-10
0.00E+00
0.00E+00
0.00E+00
4.32E-05

1.55E-04

96 hrs

1.21E+02
1.82E+04
4.05E+03
4.41E+0}
2.03E+00
1.72E04
1.74E-04
0.00E+00
0.00E+00
0.00E+00
2.24E+04

96 hrs

744E-08
5.96E-05
1.40E-05
149E-07
6.58E-09
5.37E-13
533E.13
0.00E+00
0.00E+00
0.00E+00
7.38E-05

96 hrs

1.52E-08
2.20E-05
6.03E-06
7.05E-08
3.23E09
2.73E-13
2.75E-13
0.00E+00
0.00E+00
0.00E+00
2.81E-05

1.02E-04

720 hrs

1.29E+01
1.93E+03

3.85E402

4.55E-08
2.09E-09
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.33E+03

720 hrs

7.91E-09
6.34E-06
1.33E-06
1.54E-16
6.73E-18
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.68E-06

720 hrs

1.62E-09
2.34E06
5.74E-07
7.28E-17
3.33E-18
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.91E-06

1.06E-05

OF: 261

N-4072-001



CALCULATION N-4072.001, REVISION 6
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.2-3 (Page 1 of2)

SHINE DMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 1S (rem/hour)

SHINEDMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 15 (rem/hour)

O hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

Ohrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+D0
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0hrs

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+)0
0.00E+00

0.00E+00

278e-3 hes

0.00E+00
2.69E-24
5.66E-25
0.00E+00
0.00E+00
0.00E+00
0.00E+Q0
0.00E+00
0.00E+00
0.00E+00
3.26E-24

2.78¢-3 hrs

0.00E+00
6.54E-33
1.46E-33
0.00E+00
0.00E+00
0.00E+00
0.00E+400 -
0.00E+00
D.O0E+00
0.00E+00
8.00E-33

2.78¢-3 hrs

0.00E+00
1.49E-33
4.55E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.04E-33

9.94E-33

Control Room Initial Shine

Tirme Occup. Factor  Dose Rate

Basel0
Energy Ranges
0.0100.]
0.11004
041009
0.910 1.35
135w 1.8
131022
22026
2630
3.0t050
500150
totals
FILTER A206
Basel0
Energy Ranges AT DP1S
0.0100.1 4.41E-10
0.11004 243E-09
0.4100.9 2.58E.09
0.9101.35 2.55E.09
1351018 2.45E-09
181022 2.37E.09
221026 2.32E09
261030 2.25E-09
301050 2.04E-09
5010150 1.81E-09
A206 totals
FILTER A207
Basz10
Energy Ranges AT DPIS
0.0t00.1 2.96E-11
0.1t0 04 5.52E-10
041009 8.04E-10
0.9t01.35 9.57E-10
13510 1.8 9.94E-10
181022 1.03E-09
221026 1.04E-09
2613.0 1L03E-09
301050 9.83E-10
5.0t015.0 9.10E-10
A207 totals
A206 + A207 totals
Initial Final
Time
(hours) (hours)
0 0.00278
0.00278 0.05
0.05 0.1
0.1 0.2
0.2 0.5
0.5 1
1 2
2 4
a 6
6 8
3 10
10 24
24 96
26 720
totals

(unitless)

(rem/hour)

0.00E+00
9.94E-33
8.96E-30
2.52E-05
6.22E05
1.13E-04
1.20E04
1.30E-04
1.27E-04
1.24E-04
1.21E-04
1.19E-.04
1.04E.04
6.81E-05

0.05 hrs

1.87E6-20
4.49E-23
1.03E-23
1.93E-25
0.00E+00
0.00E+0D
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.87E-20

0.05 hrs

8.24E-30
1.09E-31
2.79E-32
4.92E-34
0.002+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
8.37E-30

0.05hrs

5.53€-31 °

2.48E-32
8.68E-33
1.85E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.87E-31

8.96E-30

Dose Rate
{rem/hour)

9.94E-33
8.96E-30
2.52E05
6.22E-05
1.13E-04
1.20E-04
1.30E-04
1.27E-04
1.24E-04
1L21E04
1.19E-04
1.04E-04
6.81E-05
7.07E-06

IRE: T. Remick

Q.Lhrs

3.24E+D)
4.87E+03
2.92E4+03
2.17E+02
2.01E+01
7.57E-01
7.66E-01
3.47E-04
1.55E-04
0.00E+00
8.06E+03

0.1 hrs

1.43E-08
1.18E-05
7.53E06
5.54E07
4.93E08
1.80E-09
1.78E-09
7.81E-13
3.16E-13
0.00E+00
2.00E-05

0.1 hes

9.58E-10
2.69E-06
2.35E-06
2.08E-07
2.00E-08
7.80E-10
7.97E-10
3.58E-13
1.52E-13
0.00E+00
$.26E-06

2.52E.05

Filter Shine  Filter Shine
Final Shine Dose at DP 15Dose at DP 15

wlo CROF
(rem)

1.38E-35
6.21E-32
2.24E-08
4.10E-06
2.55E-05
6.04E-05
1.30E-04
257E04
2.51E.04
245E-04
240E-04
L.56E-03
6.10E-03
1.63E-02
2.57E-02

.2 hrs

7.98E+40}
1.20E+04
7.18E+03
$.34E+02
4.93E+01
1.35E+00
1.87E+00
1.14E.03
S.09E-04
0.60E+00
1.95E+04

0.2hrs

3.52E-08
2.92E-03
1.85E05
1.36E-06
1.21E-07
4.39E-09
4.34E-09
2.56E-12
1.04E-12
0.00E+00
4.92E05

0.2hrs

2.36E-09
6.63E06
5.77E-06
5.11E-07
4.902-08
LO1E-09
1.95E-09
L17E-12
5.00E-13
0.00E+00
130E-05

6.22E-05

w/ CROF
(rem)

1.38E-35
6.21E32
224E-08
4.10E-06
2.55E-05
6.04E-05
1.30E-04
2.57E-04
2.51E-04
245E-04
2.40E-04
1.56E-03
3.66E-03
6.73E-03
1.32E-02

0.5 hrs

L4SEH02
2.18E+04
1.30E+04
9.59E+02
8.76E+0!
3.26E+00
3.209E+00
2.16E-03
9.65E-04
0.00E+00
3.59E+04

0.5hes

6.38E-08
5.30E05
3.34E-05
2.44E-06
2.15E07
112E409
7.64E-09
4.87E-12
1.97E-12
0.00E+00
8.91E-05

05hrs

4.29E.09
1.20E-05

1.04E-05

9.17E-07
8.70E-08
336E-09
342E-09
2.23E-12
9.49E-13
0.00E+00
2.35E-05

LI3E-04

PAGE: 242

CONTROL ROOM FILTER SHINE DOSE TO DOSE POINT 15

1hrs

1.67E+02
251E404
1.48E404
1.09E+03
0.77E+01
A5TEHO
3.61E+00
1.24E-03
5.54E.04
0.00E+00
4.13E+04

lThes

7.37E-08
6.11E-05
3.82E-05
2.T7IE06
2.39E-07
8.45E-09
8.38E-09
2.79E-12
1.13E-12
0.00E+00
1.02E-04

1 hrs

4.94E.09
1.39E-05
L19E-05
1.04E-06
9.71E-08
3.67E-09
3.76E-09
1.28E-12
544E-13
0.00E+00
2.69E-05

1.29E-04

FILTER SOURCE STRENGTH SPECTRA (McV/ce-sec) [per SOURCE?2 Output File "ss-{.s0” (see Section 9.3.2.2))

20hrs

1.70E+02
2.55E+04
LATE4+04
1.O7E+03
9.28E+0!
3.27E+00
331E+00
1.52E.04
G.79E-05
0.00E+00
4.16E+0%

20hrs

7.48E-08
6.20E-05
3.80E-05
2.72E-06
2.27E07
7.74E-09
2.69E09
3.42E-13
1.38E-13
0.00E+00
1.03E-04

20hss

5.02E-09
1.4§E-05
1.18E-05
1.02E-06
9.22E-08
3.36E-09
3.45E-09
1.57E-13
6.67E-14

2.71E-05

130E-04

OF: 261

4.0hrs

1.68E+02
2.53E+04
141E404
9.89E+02
8.10E+01
2.65E+00
2.69E+00
148E-06
6.62E-07
0.00E+00
4.07E+04

4.0 hrs

743E-08
6.16E-05
3.63E-05
2.52E-06
1.98E.07
6.27E-09
6.23E-09
3.34E-15
1.35E-15
0.00E+00
1.01E-04
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CALCULATION N-4072-001, REVISION 6 PAGE: 243 OF: 261
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROOM AND OFFSITE DOSES

ORIGINATOR: N. Yackle IRE: T. Remick
TABLE 10.2-3 (Page 2 of 2) CONTROL ROOM FILTER SHINE DOSE TO DOSE POINT 15
Basel0 FILTER SOURCE STRENGTH SPECTRA (McV/ce-sec) [per SOURCE2 Output File "ss-f.s0” (see Section 9.3.2.2))
Energy Ranges 6.0 hrs 8.0 hrs 10 hrs 24 frs 96 hrs 720 hrs
0.0t00.1 1.6TE+02 1.66E+02 1.65E402 1.57E+02 1.21E+02 1.20E+01
0.1100.4 2.52E404  2.50E+D4  2.4BE+04  236E+04  1.82E+04  1.93E+03
0.4t00.9 1.3S5EH)4 1.29E+04 1.23E+404 934E+03 4.05E+03 3.85E+02
0.9101.35 0.18E402  B.53E+02 7.94E+02  4387E402  4.41E+01 4.55E-08
13510 1.8 7.10E+01 6.26E+401 5.54E+01 - 2.68E+01 2.03E+00 2.09E-09
181022 2.15E+00 1.74E+00 141E+00 3.25E01 1.72E-04 0.00E+00
221026 . 2.18E+00 1.77E+00 1.43E+00 3.3CE-01 1.74E-04 0.00E+00
261030 1.38E-08 1.29E-10 1.20E-12 0.00E+00  0.00E+00  0.00E+00
3.0t05.0 6.17E-09 5.74E-11 5.35E-13 O.00E+00  0.00E+00 0.00E+00
5010150 0.00E+00  0.00E+00 0.00E+00  O.00E+00  O.00E+00  0.00E+00
totals 3.98E+4  3.89E+04  3B1E404  336E+04  224E+04  2.33E403
FILTER A206
BaselD SHINEDMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 15 (remvhour)
Energy Ranges AT DPIS 6.0hrs 8.0hrs 10 hrs 24 hrs 96 hrs 720 hrs

0.0100.1 4.41E-10 7.37E08 7.32E-08 7.27E-08 G6.91E-08 5.34E-08 5.68E-09
0.1t00.4 2.43E-09 6.11E<05 6.07E-05 6.02E-05 5.73E.05 4.42E-05 4.70E-06
0.4100.9 2.58E-09 347E05  3.32E05 3.18E05 241E-05 1.04E-05 9.93E-07
0510135 2.55E-00 2.34E-06  2.18E-06 2.02E-06 124E-06 1.12E-07 1.16E-16
1351018 245E-09 174E4€7 1.53E-07 1.36E-07 - 6.5¢E-08 4.98E-09 5.13E-18
181022 237E-09 500B{9  4.13E-09 3.35E-09  7.T1E-10 4.06E-13 0.00E+00
221026 2.32E-09 50SE(9  4.10E-09 332E-09  T6EE-10  4.04E-13  O.00E+00
261030 2.25E09 301E17  2.90E-19 2.70E-21 000E+00  O.00E+00  0.00E+00
3.0w050 2.04E-09 1.26E-17 1.J7E-19 109E-21  O.00E+00  O.00E+00  0.00E+00
5010150 1.81E-09  O.00E+00 0.00E+00  O0.00E+00  O.00E+00  0.00E+00  0.00E+00

A206 totals 9.85E-05  9.63E-05  943E05  827E-05  S548E05  5.70E-06
FILTER A207
Basel0  SHINE DMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 15 (remvhour)
Energy Ranges  ATDPIS 6.0hr: 8.0hrs 10hss 24 hrs 96 hrs 720 hrs

0.0t00.1 2.96E-11 495E09  4.91E09  4.88E09  4.64E09 3.58E-02  3.81E-10
0.1t004 5.52E-10 1.39E-05 1.38E-05 1.37E-05 1.3CE-05 1.00E-05 1.07E06
0.4t00.9 8.04E-10 1.08E0S 1.04E-05 9.92E06  7.51E-06 3.25E-06  3.10E07
0.9101.35 9.57E-10 879E07  8.17E-07  7.60E07  4.66E07  422E-08  4.35E-17
1351018 9.94E-10 TO6E08  6.22E-08  S551E08 - 2.66E-08  202E-09  2.08E-18
1.8w022 1.03E-09 2.21E09 1.79E-09 14SE09  3.35E-10 1.77E-13  0.00E+00
221026 1.04E09 227E09 1.B4E-09 149E09  343E-10 1.81E-13  0.00E+00
261030 1.03E-09 142E-17 1.33E-19 123E21  0.00E+00 O.ODE+00  0.00E+00
3.0t050 9.83E-10 6.07E-18 5.65E-20 S25E-22 0.00E+00 . O.0CE+00  0.00E+00
5010150 9.0E-10  O0.00E+)0 0.00E+00  0.00E+00 O0.00E+00  0.00E+00  0.00E+00
A207 totals 2.57E-05 2.50E-05 2.44E-05 2.1CE-0S 1.33E-05 138E-06

A206 + A207 totals 1.24E-04 1.21E-04 1.19E-04 104E-04 6.81E-05 7.07E-06
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CALCULATION N-4072-001, REVISION 6
FUEL HANDLING ACCIDENT INSIDE FUEL HANDLING BUILDING - CONTROL ROCM AND OFFSITE DOSES

ORIGINATOR: N. Yackle

TABLE 10.2-4 (Page1of2)

SHINE DMF FILTER A206 SHINE DOSE RATES AT DOSE POINT 16 (rem/hour)

SHINE DMF FILTER A207 SHINE DOSE RATES AT DOSE POINT 16 {rem/hour)

FILTER SOURCE STRENGTH SPECTRA (MzV/ce-sec) [per SOURCE? Output File “ss-{.50" (see Section 9.3.2.2))

Control Room Initial Shine

Base10
Energy Ranges Ohrs
0.0t00.1 0.00E+00
0.1t004 0.00E+00
041009 0.00E+00
0.9t01.35 0.00E+00
1351018 0.00E+00
1822 0.00E+00
221026 0.00E+00
261030 0.00E+00
3.01050 0.00E+00
5010150 0.00E+00
texals 0.00E+00
FILTER A206
Base10
EnergyRanges ATDPI6 Ohrs
00100.1 339E-10 0.00E+00
011004 190509  0.00E+00
041009 2.02E-09 0.00E400
0910135 2.00E-09 0.00E+00
135t 1.8 1.92E-09 0.00E+00
18w22 1.86E-09 0.00E+00
221026 1.82E-09 0.00E+00
26103.0 1.77E0%  0.00E+00
30150 1.60E-09  O0.00E+00
5.01015.0 142E09  0Q.00E+00
A206 totals 0.00E+00
FILTER A207
Basel0
EnergyRanges AT DPI1§ Ohrs
00t 0.t 191E-10  C.00E+00
0.11004 1.55E-02  0.00E+00
041509 1.81E-09 0.00E+00
0910135 1.89E09  0.00E+00
1351018 1.86E02  0.00E+00
{81022 1.83E09  0.00E+00
221026 1.81E02  0.00E+00
261030 1.77E09 0.00E+00
30050 1.62E-09  0.00E+00
50¢015.0 146EQ0%  0.00E+00
A207 tolals 0.00E+400
A206 4+ A207 1otals 0.00E+00
Initial Final
Time Time Occup. Factor
(hours) (hours) (unitless)
0 0.00278 10
0.00278 0.05 10
0.05 0.1 10
0. 02 1.0
0.2 05 10
0.5 1 10
f 2 10
2 4 10
4 6 10
6 8 10
8 10 10
10 24 1.0
24 96 0.6
96 720 04
totals

2.78¢e-3 hrs

0.00E+00
2.69E-24
5.66E-25
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.26E-24

2.78¢-3 s

0.00E+00
5.12E-33
1.14E-33
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.26E-33

27823 hrs

©.00E+00
4.17E-33

1.02E-33

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E400
0.002+00
0.00E+00
520E-33

1.15E-32

Dose Rate
(rem/hour)

0.00E+00
L.15E-32
{ 01E-29
2.89E-05
7.13E-05
1.29E-04
1.48E-04
1.49E-04
1.46E-04
142E-04
139E-04
1.36E-04
1.19E-04
7.85E-05

005 hrs

1.87E-20
4.49E-23
1.08E-23
1.93E-25
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.87E20

0.05hrs

6.33E-30
8.53E-32
2.18E-32
3.86E-34
0.00E+00
0.00E400
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.44E.30

0.05 hrs

3.57E-30
6.96E-32
1.95E-32
3.65E-34
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.66E-30

1.01E-29

Dose Rate
(rem/hour)

1.15E-32
1.01E-29
2.89E-05
7.138-05
1.29E-04
1.42E-04
1.49E-04
1.46E-04
1.42E-04
1.39E-04
1.36E-04
L19E-04
7.85E-05
8.15SE06

IRE: T.Remick

0.1 hrs

324E401
4.87E+03
2.92E+03
2.17E+02
2.01E+01
7.57E-0!

7.66E-01

3.47E-04
1.55E-04
0.00E+00
8.06E+03

0.1 hrs

1.10E-02
9.25E-06
5.89E-06
4.34E-07
3.86E-08
141E-09
1.39E-09
G.14E-13
2.48E-13
0.00E+00
1.56E-05

0.1 hrs

6.18E-0D
7.55E-06
5.28E-06
411E-07
3.74£-08
1.39E-09
1.39E-09
6.14E-13
2.51E-13
0.00E+00
1.33E-05

2.89E-05

Filter Shine  Filier Shine
Final Shine Dose at DP 16Dose 3t DP 16

wlo CROF
(rem)

1.59E-35
7.02E-32
2.57E-08
4.70E-06
2.92E-05
6.92E-05
1.49E-04
2.95E-04
2.88E-04
281E-04
2.15E04
1.78E-03
7.01E-03
1.94E-02
2.96E-D02

0.2hrs

7.93E+01
1.20E+04
7.18E403
5.34E+02
4.93E+01
1.85E+00
1.87E+00
1.14E-03
5.09E-04
0.00E+00
1.99E+04

0.2 hrs

211E08
2.28E-05
1.45E-05
1.07E-06
0.46E-08
3.44E-00
3.41E-09
202E-12
8.14E-13
0.00E+00
3.85E-05

0.2 hrs

1.52E-08
1.86E-05
1.30E-05
101E06
9.16E-08
3.39E-09
3.39E-09
2.02E-12
8.24E-13
0.00E+00
3.27E05

7.13E-05

w! CROF
(rem)

1.59E-35
7.02E:32
257808
470806
2.92E-05
6.92E-05
149E-04
2.95E-04
2.38E-04
2.31E.04
275E-04
1.78E-03
421503
775603
151E02

0.5 hrs

1.45E402
2.1BE+04
1.30E+04
9.59E+02
8.76E+01
3.26E+00
3.29E400
2.16E-03
9.65E-04
0.00E+00
3.59E+04

0.5 hres

4.91E-08
4.14E-05

2.62E-05

1.92E-06
1.68E-07

6.06E-09
5.99E-09
3.83E-12
1.54E-12
0.00E+00
6.97E-05

0.5 hrs

2.77E-08
3.38E-05
2.34E-05
1.81E-06
1.63E-07
5.96E-09
5.96E-09
3.83E-12
1.56E-12
0.00E+00
5.92E-0s

1.29E-04

PAGE: 244

CONTROL ROOM FILTER SHINE DOSE TO DOSE POINT 16

1hss

1.67E+02
2.51E+04
1.48E+04
1.09E403
9.77E+01
3.57E400
3.61E+00
1.24E-03
5.54E-04
0.00E+00
4.13E+04

[hss

5.66E-08

4.78E05
2.99EQ5
2.17E-06
1.88E07

6.64E-09
6.57E-09
2.20E-12
8.86E-13
0.00E+00
8.01E-05

I hrs

3.19E08

. 3.90E-05

2.68E-05
2.05E-06
1.82E-07
6.53E-09
G.54E.09
2.20E-12
8.97E-13
O0.00E+00
6.80E-05

1.48E-04

2.0hrs

1705402

2.55E+04

1.47E404
1.076+03
9.28E+01
3.27E+00
3.31E+00
1.52E-04
G.79E-05
0.00E+00
4.16E+04

2.0hs

5.15E-08
4.85E-05
2.93E05
2.13E96
1.78E07
6.07E-09
6.03E-09
2.69E-13
1.09E-13
0.00E+00
8.06E-05

2.0hrs

3.24E-08
3.96E05
2.67E-05
201E06
1.73E-07
5.98E-09
6.00E-09
2.69E-13
1.10E-13
0.00E+00
6.84E-05

149E-04

OF: 261

40hs

1.68E+02
2.53E+04
1.41E+04
9.89E+02
8.10E401
2.65E400
2.69E+00
1.48E-06
6.62E-07
0.00E+00
4.07E+04

4.0 hrs

5.71E-08
4.81E05
2.84E-05
1.98E-06
1.55E-07

- 4.92E-09

4.39E-00
263E-15
1.06E-15
0.00E+00
7.83E-05

4.0 hrs

3.22E-08
3.93E-05
2.55E-05
1.87E-06
1.51E-07
4.85E-09
4.86E-09
2.63E-15
1.07E-15
0.00E+00
6.6BE-05

1.46E-04
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E&TS DEPARTMENT

CALCULATION SHEET PRELIM, CON N, PAGE_OF __

Project or DCP/FCN/EGP Calc. No._ N-4072-001 gg?’j ﬁgﬁééﬁ?w
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Sheet 246__of 261_
REV] ORIGINATOR DATE IRE DATE __IREV] ORIGINATOR | DATE IRE DATE R
6 IN. YacKLE T. REMICK 5
4

110 COPIES OF MISCELLANEOUS REFERENCES

11.1  Reference 6.3b -- E-Mail from D. Higgins (SCE) to F. Santa Ana (SCE)

[6} From: DAN HIGGINS at AWS3 5/13/93 9:25AM (3025 bytes: 53 1n)

To: FABIAN SANTA ANA at NESL5, THOMAS REMICK at NESL2, MARK DRUCKER at NESL2

cc: KEVIN FLYNN, DALE WICKMAN, DAN HIGGINS, JIM LYLE, MARK HERSCHTHAL

Subject: CR HVAC Intake Filter Housing

------------------------------- Message CONLENLS =-~-=cemcoccecccacrccacconcuunn
Fabian....Thank you for the vote of confidence! X
Tom...Dale Wickman is your man for this system. He has
taken over responsibility for the Emergency HVAC systems
formerly handled by Kevin. Kevin now has Radwaste systems.
However, I will answer your questions on this one and give
Dale a break. Firstly, you have the right drawing. The 3
carbon trays you see are IES Standard CS-8T carbon trays for
type Il adsorber cells. The cells arxe built of type 304 SS
with 26 gauge perforated plate [0.045 holes) and flanged
reinforced 14 gauge 14 gauge faceplates. There are (2) 27
deep beds per charcoal cell., Cell dimensions are 24"W x
27-3/4"D x 6-9/32"H. Details of this cell with a cutaway can
be found in the Nuclear Air Cleaning Handbook by C. A.
Burchsted, ERDA 76-21 on page 58. Secondly, I believe the
drawing you have is the only one we have available. Based
on observation and notes on other AAF drawings, the steel
housing is #11 GA (.2011 min.}. Same for all housings.

Dale (PAX 86152) will be able to help you with any other
questions you may have.

Have a good day! -
@FW 2-17-7F
Dan Higgins 5-13-93 [

Tom,
I have not come across any document regarding the deatails of
the Control Room Emergency Ventilation Unit (MA206/207).
Your best bet would be Station Technical who have hands on
knowledge of these units.
I suggest you get in touch with either Dan Higgins (PAX 89211)
or Kevin Flynn (PAX 89212). .
1 am confident that they have the documents you need to
complete your analysis.
Fabian 5/13/93

Fabian,

We are doing a reanalysis of the filter shine radiological

dose from the Control Room HVAC Intake filters {(SA1510MA206 and

SA1510MA207) . As of now, I have not been able to find a drawing of

the filter unit that has the following dimensions:

a. Charcoal filter tray (length x width x height per tray)
b. Thickness of steel housing, at the charcocal filter location

The only drawing I have been able to find is 5023-410-1-1 {American
Air Filter drawing R107D-160325). If you can suggest any other
documents {such as a vendor manual) that might have the information I
am looking for, I would appreciate it.

Thank you

N-4072-001
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CALCULATION SHEET PRELIM. GCN NO.

PAGE __OF ___

Project or DCP/FCN/ECP Calc, No.__N-4072-001 CCN CONVERSION:
CCN NO. CCN --
Subject_Fuel Handling Accident Inside Fuel Handling Building - CR & Offsite Doses Shest_247 of 261
REV]) ORIGINATOR DATE IRE DATE REV ) ORIGINATOR DATE IRE DATE R
E
6 IN. YACKLE T. REMICK v
11.2  Reference 6.3¢ -- E-Mail From F. Santa Ana (SCE) to T. Remick (Bechfel)
NOTE: Only Items 1 through 7 are used in this calculation.
[104) From: FELICIA UDREA 2/17/94 7:59AM (4957 bytes: 99 1n)
To: FABIAN SANTA ANA
Subject: Control Room HVAC Information
cemccnnses Forwarded ——— -
From: FABIAN SANTA ANA at WESL5 9/15/53 10:17AM (4782 bytes: 99 1ln)
To: THOMAS REMICK at NESL6
cc: FABIAN SANTA ANA, VINCENT BARONE at NESL4, FELICIA UDREA, PATRICIA YEAGLEY
at NESL3, GOPAL PATEL at NESL2
Subject: Control Room HVAC Information
B e E L E L DL LR D -~ Message Contents
Felicia, Please research and provide the required information.
Please patch the input to me'prior to issue. Thanks Fabian
8/27/93 X
F: CHARGE THIS TO OIR 92-086, I.E. DBD,
_ PKY
Pat,
Please provide the charge number on this task. Thanks
Fabian
Fabian,
We are in the process of doing a reanalysis of the Fuel Handling Accident
radiological consequences. As a part of the analysis, Control Room doses will
be calculated. Can you suggest any 'good" references for the followlng Control

Room HVAC information? I have indicated the current values used in some
analyses, or the value from current references. Also please let me know if you

disagree with any of the values I have listed. Thanks!

Tom

1. HV-9702 stroke time closed (Normal fan E295 Train A discharge) —- 6
seconds per N-4060-014 page 9
Cale. N-4060-014 dated 1980 uses UFSAR 6.4.2.2.2f as reference
which indicated 6 seconds closure time. (Items 1 through 7)

2. HV-9703 stroke time closed (Wormal fan E295 Train B discharge) ~-~ 6
seconds per N—4060-014 page 9

3. © HV-9711 stroke time closed (Normal fan E295 Train B suction) -- 6
seconds per N-4060-014 page S

4. HV-9712 stroke time closed (Normal fan E295 Train A suction) -- 6
seconds per N-4060-014 page 9

5. HV=9778 stroke time open (Recirc B E419 suct;on) -- 6 seconds per
N-4D60-014 page 9

6. FV-9742 stroke time open (Emergency supply B A206 suction) -- 6 seconds
per N-4060-014 page 9

7. FV-2761 stroke time open (Emergency supply A A207 suction) -- 6 seconds
per N-4060-014 page S

B. Recirc A E418 time to clear low flow condition -~ unknown, needed to

N-4072-001
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11.

12.

13.

14.

1s.

16.

17.

18.

19.

determine A207 start time Need Controle input.

Recirc B E419% time to clear low flow condition =- unknown, needed to
determine A206 start time Need Controls input.

A206/7 intake filter efficiencies (based on 6 inch charcoal depth):

Elemental iodine ~- 99%. (TS5 4.7.5.c.3, RG 1.52 C.6.a, S023-410-1-1-13)
organic iodine -- 99% (TS 4.7.5.¢.3, RG 1.52 C.6.a, 5023-410-1~-1-13)
Particulate lodine -- 99% (TS 4.7.5.¢.2, RG 1.52 C.5.c)

Other Particulates —- 99% (TS 4.7.5.c.2, RG 1.52 C.5.¢)

E418/9 recirculation filter efficiencies --

Activated carbon bed depth is 2 inch per Dan Higgins as indicated on
Drawing $023-410-1-7, revision 11.

For efficiency use RG 1.52, paragraph C.é6.a.

Elemental iodine =-- unknown charcoal depth, need filter drawing

Oorganic iodine -- unknown charcoal depth, need filter drawing

Particulate iodine ~-- 99% (TS 4.7.5.¢.2, RG 1.52 C.5.¢)

Other Particulates —- 99% (TS 4.7.5.c.2, RG 1.52 C.5.c)

A206/7 flowrate -- 2,050 cfm + 150 cfm = 2,200 cfm (Tech Spec 4.7.5.a)
Two trains in service equals 4,400 cfm

E418/9 recirculation flowrate —-- (35,485 cfm =~ 10%) - 2,200 cfm =
29,737 cfm (Tech Spec 4.7.5.2)

Two trains in service equals 59,474 cfm
Normal Ventilation E295 flowrate:

Recirc -- 29,885 cfm per 40096 - 10% = 26,897 cfm

Outside Air =-- 5,820 cfm per 40096 + 10% = 6,402 cfm
Control Room unfiltered air inleakage -- 10 cfm per Standard
Review Plan 6.4, Section (II.3.d.3) III 3.2.ii
Control Room volume -~ 244,398 £ft3 per M-073-041, Revision 7
Control Room volume was changed to 244,398 £t3 in the Revision 5
of calculation M-073-041 dated 1985. A volume recalculation
is in the review cycle. (Gopal Patel)

Transit time from HVAC duct to RE-7824/25 -~ 5.6 seconds per
calculation A~92-NF-~003 section 4.5 Need Controls input.

Tinme when one intake train is secured —- 8 hours post-LOCA per EOI
5023-12~3, Revision 8, Floating Step FS5~15

N/‘A&M&?’M’-‘ FROVIOCD  ppoVls  Aads asa) )
ADIBIED ACKiMT™ THE AERERONCED Doctrrenl

A B ATl
20 L o Bwin -z/”/‘?‘/
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APPENDIX A

EVALUATION OF A TRANSFER CASK DROP
IN THE UNITS 1, 2 AND 3 CASK POOL AREAS
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Al.0 PURPOSE

The purpose of this Appendix is to assess the dose consequences of a transfer cask drop in the Unit 1
Spent Fuel Building cask loading area, or a transfer cask drop in the cask pool of either the Unit 2 or Unit
3 Fuel Handling Buildings. A transfer cask drop is currently not postulated to occur in the Unit 1 spent
fuel pool area because a single failure proof crane will be used for all lifts. The Unit 1 calculation is
included for completeness. Even though single failure proof cranes will be used at Units 2 and 3 to lift the
transfer cask out of the cask pools, a drop can be postulated when the cask is placed on the step of the cask
pools for lifting yolk change-out. During this evolution, the cask is not restrained and could fall back into
the lower portion of the cask pool if an earthquake occurs. The fuel rods from all 24 Unit 1 assemblies are
expected to rupture on cask impact with the bottom of the pool. All the radioactive fission gases
remaining in the fuel rod gap volume are expected to be released.

A2.0 RESULTS/CONCLUSIONS AND RECOMMENDATIONS

Per Section 1.2.2, the EAB dose criteria for a fuel handling accident are 6 rem whole body gamma, and 75
rem thyroid. The EAB whole body gamma doses due to a transfer cask drop in the Unit 1 Spent Fuel
Building, or a transfer cask drop in the Unit 2 or Unit 3 Fuel Handling Buildings are 0.0094 rem and
0.0027 rem, respectively, The thyroid dose is zero, since all the iodine isotopes have decayed to zero.
The EAB beta skin doses for a transfer cask drop at Unit 1 and Units 2/3 are 0.78 rem and 0.22 rem,
respectively. The doses are negligibly small compared to the allowable doses.

A3.0 MODELING ASSUMPTIONS

A3.1  All fuel rods in the 24 assemblies foaded into the canister inside the transfer cask are assumed to
be intact when they are loaded. All the fuel rods are then assumed to ruptore as a result of the
cask drop.

A3.2  All of the radioactive material released into the Fuel Storage/Fuel Handling Building atmospheres
is assumed to be instantaneously released to the outside environment as a puff release. The dose
received at the exclusion area boundary (EAB) for a puff release is the same as the integrated dose
for a two hour release. :

A3.3 A minimum of 10 years has elapsed since permanent discharge from the core for all Unit 1 fuel
assemblies that are loaded into the canister/transfer cask.
A4.0 DESIGN INPUTS

A4.1  The Unit 1 spent fuel pool contains all assemblies off-loaded subsequent to shutdown at the end
of Unit 1 Cycle 11. End of Cycle 11 shutdown occurred on November 30, 1992 (Reference

N-4072-001



CALCULATION SHEET PRELIN, GON O, PAGE ___

E&TS DEPARTMENT

OF __

Project or DCP/FCN/ECP Calc. No.__N-4072-001 CCN CONVERSION:

Subject_Fuel Handling Accident Inside Fuel Handling Bui ding - CR & Offsite Doses

CCN NO. CCN --

Sheet_251 of 261

REV,

ORIGINATOR

DATE IRE DATE REV § ORIGINATOR DATE JRE DATE

6

N. YACKLE

T. REMICK

=<mxn

—

A6.2a). All fission gases in the spent fuel rods in the Unit 1 spent fuel pool have therefore
decayed for a minimum of 10 years prior to the earliest estimated removal from the spent fuel
pools which will occur no earlier than January, 2003.

Per Reference A6.2a, the most recently off loaded Unit I spent fuel assembly stored in the

Unit 2 spent fuel pool is Assembly G029. It was permanently discharged at the end of
Unit 1 Cycle 8§ (November 21, 1985).

Per Reference A6.2a, the most recently off loaded Unit 1 spent fuel assemblies stored in
the Unit 3 spent fuel pool were permanently discharged at the end of Unit 1 Cycle 10
(June 30, 1990).

The Unit 1 assembly with the highest burnup is located in the Unit 1 spent fuel pool
(Reference A6.2a). Since the Unit 1 spent fuel pool contains the highest burned
assembly, and the assemblies which have been stored the shortest time since reactor
shutdown, the source terms for Unit 1 fuel in the Unit 1 pool bound the source terms for
Unit 1 asszmblies stored in either the Unit 2 or Unit 3 spent fuel pools.

A4.2  PerReference A6.1a, Table 1, Column 5, Unit 1 assembly iodine and noble gas radioisotope
inventories at reactor shutdown (no decay) are shown in Table A4.1.

Table Ad.1
Assembly Iedine and Noble Gas Inventories
at Reactor Shutdown

ISOTOPE ACTIVITY (A,
(ci/assy)
I-131 251600
I-132 339500
1-133 - 468200
1-134 ' 526100
1-135 453500
Xe-131m | 2650
Xe-133m 12700
Xe-133 586600
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ISOTOPE ACTIVITY (A,)
{ci/assy)
Xe-135m 140100
Xe-135 189800
Xe-137 437600
Xe-138 435700
Kr-83m 36940
Kr-85m 87900
Kr-85 5120
Kr-87 186600
Kr-88 235000
Kr-89 341400
Ad4.3 PerReference 6.4i, Section C.1d, all of the gap activity in the damaged fuel rods is released from
the damaged fuel rods. This gap activity consists of 10 percent of the total noble gases other than -
Krypton-85, 30 percent of the Krypton-85, and 10 percent of the radioactive iodine in the rods at
the time of the accident.
Ad4.4  The decay constants for the all isotopes listed in Table A4.1 are shown in Table A4.2. The values
for all isotopes are taken from References 6.6a (Theoretical Manual).

N-4072-001



CALCULATION SHEET

E&TS DEPARTMENT

ICCN NO./
PRELIM. CCN NO.

PAGE ___ OF __

CCN CONVERSION:

R

E

A"
Al

Project or DCP/FCN/ECP Calc. No.__N-4072-001 i
Subject_Fuel Handling Accidert Inside Fuel Handling Building - CR & Ofisite Doses Sheet 253 of 261
REV] ORIGINATOR DATE IRE pDATE _|REv] ORIGINATOR | DATE IRE DATE
6 JN. YACKLE T. REMICK
Tablz A4.2
Isotopic Decay Constants
ISOTOPE DECAY CONSTANT ()
(sec)?
I-131 0
[-132 0.0000843
I-133 0.000009
1-134 0.00022
I-135 0.0000291 -
Xe-131m 0
Xe-133m 0.000004
Xe-133 0.000002
Xe-135m 0.000738
Xe-135 0.0000212
Xe-137 0.003024
Xe-138 0.0008151
Kr-83m 0.0001052
Kr-85m 0.000043
Kr-85 0
Kr-87 0.0001514
Kr-88 0.0000673
Kr-89 0.003632
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Where
A =

Ay
N =

i

t =

Where

)
]

o
"
i

2Q

A50 METHODOLOGY

A4S Per Reference 6.6a, the Kr-85 beta skin immersion dose conversion factor (DCFE,,) is 4.246E-02
rem-m*/curie-sec, and the Kr-85 whole body gamma immersion dose conversion factor (DCF,,,;)
is 5.102E-04 rem-m’/curie-sec.

A4.6  Per Design Input 4.7, the exclusion area boundary (EAB) atmospheric dispersion factor (x/Q) is
: 2.72E-04 sec/m’ for the Units 2/3 Fuel Handling Buildings.

A4.7 PerReference A6.1a, Design Input 2, the exclusion area boundary (EAB) atmospheric dispersion
factor (x/Q) is 9.50E-04 sec/m? for the Unit 1 Fuel Storage Building.

All calculations in this Appendix were completed using a spread sheet, or were done by hand using a
calculator. The jodine and noble gas radioisotope 10-year decayed assembly inventories
were calculated using the following equation for radioactive decay (Reference A6.2b):

A=Aje™

Inventory of isotope A at time t (ci)

Inventory of isotope A at time t = 0 (ci)

decay (transformation) constant of isotope A (sec)

elapsed time (sec)

Dose (beta skin immersion or whole body gamma immersion) (rem)

Since a puff release is assumed for this calculation, the beta skin and whole body dose received at the
EAB for each isotope is given by the following equation:

D = A, *%/Q * DCF

Inventory released for each isotope (ci)

Atmospheric dispersion factor (sec¢/m®)

N-4072-001
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This equation is adapted from Reference 6.6a, Section 4.3; terms that are not applicable for a puff release

are eliminated.

The inventory released for each isotope is given by the following equation:

Where

A(ns::mb)y)

n

f

n ]

Ap= A(nss:mbly) *n*f

Assembly decayed inventory (ci/assy)

Number of assemblies in cask (assy)

gap fraction (unitless)

REV] ORIGINATOR DATE IRE DATE _ fREV] ORIGINATOR | DATE IRE DATE R
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4

DCF = Dose Conversion Factor (beta skin immersion or whole body gamma immersion)
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AG.lz

AG.2a

A6.2b

A6.0 REFERENCES

A6.1 Calculations

A6.2 Other Documents

SNM-DBASE-10, Software Installation Report, “Special Nuclear Material Database”,
dated 05/05/99; Appendix C Excerpt including the data base listing for Unit 1.

Cember, Herman, “Introduction to Health Physics”, Second Edition, Pergamon Press,

1989.

SONGS Unit 1 Calculation No. DC-3782, Revision 0, “SONGS 1 E-Planning Doses Due
to Fuel Handling Accident”, dated 10/29/92, including CCN No. ! dated 06/02/94.
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A7.0 NOMENCLATURE

EAB
Ay

A
DCF
DCF,
DCE,

1Q
A

bgi

t
D
Ag

A(u:embly)

sec

exclusion area boundary

Inventory of isotope A attimet=0 (ci)

decay (transformation) constant of isotope A (sec™')
dose conversion factor

dose conversion factor, beta skin immersion (rem-m*/curie-sec)

dose conversion factor, whole body gamma immersion ( rem-m®/curie-sec)

atmospheric dispersion factor (sec/m?)
Inventory of isotope A attime t (ci)
elapsed time (sec)
Dose (beta skin immersion or whole body gamma immersion) (rem)
Inventory released for each isotope (ci)
Assembly decayed inventory (ci/assy)
Number of assemblies in cask (assy)

gap fraction (unitless)

whole body gamma immersion dose (rem)
beta skin immersion dose (rem)

assembly
curie

second

meter

N-4072-001
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A2
A8.0 COMPUTATIONS
The iodine and noble gas radioisotope assembly inventory 10 years after reactor shutdown are calculated
in 2 spread sheet using the equation for radioactive decay provided above. The results are shown in Table
A8.l.
TABLE AS8.1
Todine and Noble Gas Assembly Inventory
10 Years After Reactor Shutdown
ISOTOPE ASSEMBLY ACTIVITY
(A(:membly))
(ci/assy)
1131 0
1132 0
1-133 0
1-134 0
1135 0
Xe-131m 0
Xe-133m 0
Xe-133 0
Xe-135m 0
Xe-135 0
Xe-137 0
Xe-138 0
Kr-83m 0
Kr-85m 0
Kr-85 2679
Kr-87 0
Kr-88 0
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ISOTOPE ASSEMBLY ACTIVITY
(A(nsscmbly))
(cifassy)
Kr-89 0

¥Q  =9.50E-04 sec/m’

And
owgi =A*yQ* DCwa;i

Dy = 9.35E-03 rem

Aty =Assembly decayed inventory =
n =Number of assemblies in cask =

f =pap fraction = 30%/100% =

DCF,,:=5.102E-04 rem-m’/curie-sec.

owgi = A(assmbly) *n* f * X/Q * DCthu'

A8.1 Unit1 EAB Whole Body Gamma Immersion Dose

Per Table A8.1 above, Assumption A3.1 and Design Inputs A4.3, A4.5 and A4.7:

2.679E+03 ci/assy
24 assy

0.30

Since all iodine isotopes and all noble gas isotopes except Kr-85 have decayed to zero after 10 yeais of
decay, only the beta skin and whole body immersion doses due to Kr-85 are calculated.

D g = 2.679E+03 cifassy *24 assy*0.30*9.50E-04 sec/m**5.102E-04 rem-m*curie-sec

N-4072-001
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And,

And,

A8.2 Unit1EAB Beta Skin Immersion Dose

Per Table A8.1 above, Assumption A3.1 and Design Inputs A4.3, A4.5 and A4.7:

Asmiy=Assembly decayed inventory  =2.679E+03 ci/assy

n - =Number of assemblies in cask =24 assy
f =gap fraction = 30%/100% =0.30

v/Q  =9.50E-04 sec/m’

DCF,,; =4.246E-02 rem-m*/curie-sec.

Dy = A* %/Q * DCFyy

Dbsi = A(assmbly) * n * f * X/Q * DCFbsi

D, = 2.679E+03 cifassy *24 assy*0.30*9.50E-04 sec/m>*4.246E-02 rem-m*/curie-sec

Dy =7.77E-01 rem

Agssmblyy = Assembly decayed inventory
n  =Number of assemblies in cask =
f =gap fraction = 30%/100%

¥YQ  =2.72E-04 sec/m®

DCF, 55 =5.102E-04 rem-m®/curie-sec.

owgi =A*yQ* DCwag'v

A83 Unit2/3 EAB Whole Body Gamma Immersion Dose

Per Table A8.1 above, Assumption A3.1 and Design Inputs A4.3, A4.5 and A4.6:

= 2.679E+03 ci/assy
24 assy

= 0.30

N-4072-001
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And,

"
AN

N\,
\,

owgi = A(as:mbly) knkfxyfQ* DCwagi

D,y = 2.679E+03 cifassy *24 assy*0.30*2.72E-04 sec/m**5.102E-04 rem-m’/curie-sec

owsi = 2-68E'03 I‘Cm

AB8.4 Unit 2/3 EAB Beta Skin Immersion Dose

Assmmyy=Assembly decayed inventory  =2.679E+03 ci/assy

n =Number of assemblies in cask =24 assy

f =gap fraction = 30%/100%

¥/Q  =2.72E-04 sec/m’

DCF,,, =4.246E-02 rem-m*curie-sec.

. Dbsl =A%* X/Q * DCF,;
Dy = A(usmbly) *n*f*y/Q* DCFy;

=0.30

Per Table A8.1 above, Assumption A3.1 and Design Inputs A4.3, A4.5 and A4.6:

D,, = 2.679E+03 ci/assy *24 assy*0.30%2.72E-04 sec/m**4.246E-02 rem-m’/curie-sec

D,;=2.23E-0l rem

.\‘ )
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