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Peach Bottom Atomic Power Station, Units 2 & 3
Facility Operating License Nos. DPR-44 and DPR-56
NRC Docket Nos. 50-277 and 50-278

Subject: Supplement to the Request for License Amendments Related to Application of Alternative
Source Term, dated July 14, 2003

References: (1) Letter from M. P. Gallagher (Exelon Generation Company, LLC) to US
NRC, dated July 14, 2003

(2) Letter from G. F. Wunder (U. S. Nuclear Regulatory Commission) to J. L.
Skolds (Exelon Generation Company, LLC), dated January 16, 2004

(3) Letter from M. P. Gallagher (Exelon Generation Company, LLC) to US
NRC, dated April 23, 2004

(4) Teleconference between G. F. Wunder (U. S. Nuclear Regulatory -
Commission) and Exelon Generation Company, June 15, 2004

(5) Letter from G. F. Wunder (U. S. Nuclear Regulatory Commission) to J. L.
Skolds (Exelon Generation Company, LLC), dated June 29, 2004

(6) Letter from K. R. Jury (Exelon Generation Company, LLC) to US NRC,
dated May 20, 2004

This is a supplement to the Reference (1) License Amendment Request (LAR). The Reference (1) LAR
proposed certain Technical Specification and Technical Specification Bases changes to implement an
alternative source term (AST) methodology at Peach Bottom Atomic Power Station (PBAPS), Units 2 & 3.

As part of the LAR submittal, Exelon proposed a change to the Shutdown Electrical Power Systems TS in
accordance with Technical Specification Task Force (TSTF) Traveler-51. The extent of the proposed
revision qualified the Applicability of the Shutdown Electrical Power Systems Technical Specifications
3.8.2, 3.8.5, and 3.8.8 to apply only to the movement of “recently” irradiated fuel.

The U.S. Nuclear Regulatory Commission’s (NRC) Request for Additional Information (RAI), Reference
(2), Question 2, specifically discussed the proposed revision of the PBAPS Shutdown Electrical Power
Systems TS 3.8.2, 3.8.5, and 3.8.8. Question 2 requested Exelon to justify movement of irradiated fuel
assemblies that have decayed at least 24 hours without the availability of safety systems such as those
needed to maintain plant shutdown, for monitoring and maintaining the unit status, or to mitigate events
postulated during shutdown.

Upon further review and consideration regarding this subject, Exelon requests that the AST LAR,
Reference (1), be revised to delete the proposed changes to PBAPS Electrical Technical Specifications
3.8.1,3.8.2, 3.8.4, 3.8.5, and 3.8.8. The Specifications for Electrical Power System requirements during
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movement of irradiated fuel will not be revised per the AST LAR. Submitted revisions for the following
Technical Specification pages are no longer requested and should be removed from the LAR for both Unit
2 and Unit 3:

3.8-19 3.8-34
3.8-20 3.8-35
3.8-21 3.8-36
3.8-22 3.8-44
3.8-23 3.8-45
3.8-33

During a teleconference to discuss the PBAPS AST submittal (Reference 4), the NRC staff requested
clarification regarding the submitted Minimum Containment Pressure Available (MCPA) Curve. The
curve, originally submitted as part of Reference (1) LAR, was updated as part of the Reference (3) April
23, 2004 RAl response. The Reference (6) May 20, 2004 RAI response unintentionally contained a copy
of the original MCPA Curve as part of a re-submittal of the LAR. For clarification, the revised MCPA curve
submitted as part of the Reference (3) RAIl response, dated April 23, 2004, should be used in the NRC's
analysis.

In the Reference (5) letter, the NRC submitted an additional RAL. Attachment 1 to this supplemental letter
provides a complete response to all questions with the exception of questions 2, 4.d, and 5, which have
partial responses provided. These questions will be completely answered with a future letter. Attachment
2 to this supplemental letter provides the referenced drawing not located in the UFSAR. Attachments 3
and 4 to this supplemental letter provide the referenced spreadsheets in electronic form (Compact Disc).

There is no impact to the No Significant Hazards Consideration submitted in the Reference (1) letter.
There are no additional commitments contained within this letter.

If you have any questions or require additional information, please contact Doug Walker at
(610) 765-5726.

| declare under penalty of perjury that the foregoing is true and correct.

Respectfully,

Executed on ' "/ hd / o4 W —

Robert C. Braun

Site Vice President

Peach Bottom Atomic Power Station
Exelon Generation Company, LLC

Responses to Requests for Additional Information

PBAPS Arrangement Drawing A-9, Revision 11

Compact Disc containing “Determination of Inboard MSIV Leak Rates using NEDC-
31858P and NEDC-32091 Methodology” Spreadsheet

Compact Disc Containing “Determination of MSL Decontamination Factors”
Spreadsheet

Attachments:

> b

cc: S. J. Collins, Regional Administrator, Region 1, USNRC
USNRC Senior Resident Inspector, PBAPS
G. F. Wunder, Project Manager [PBAPS] USNRC
R. R. Janati - Commonwealth of Pennsylvania
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bce:  R. Bell, PSEG
R. I. McLean, State of Maryland
Vice President, Mid-Atlantic Operations
Vice President, Licensing & Regulatory Affairs
Vice President, Operations Support
Site Vice President-PBAPS
Plant Manager-PBAPS
Director Operations-PBAPS
Director Engineering
Director, Site Engineering-PBAPS
Director, Site Training-PBAPS
Manager, Regulatory Assurance-PBAPS
Manager, Licensing
Manager, PBAPS Nuclear Oversight - PB, SMB4-5
Commitment Coordinator - KSA 3-E
Correspondence Control Desk - KSA 1-N-1
Records Management - KSA 1-N-1
Bushek, P — PBAPS
Kauffman, S - PBAPS
Msisz, T - KSA
Golub, P —KSA



ATTACHMENT 1

PEACH BOTTOM ATOMIC POWER STATION
UNITS 2 AND 3

Docket Nos. 50-277
50-278
License Nos. DPR-44
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Supplement to License Amendment Request for
“PBAPS Alternative Source Term Implementation”

Exelon Responses to the NRC’s Requests for Additional Information
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1.

In Reference 1, Appendix 1, Page 1 the basis for the core isotopic inventory is presented.
Representative values for the Cycle 14 design (cycle length, average number of fuel
assemblies per batch, and average burnup) were used to determine the core inventory.
Section 3.1 (page 1.183-12) of Regulatory Guide (RG) 1.183, "Alternative Radiological
Source Terms For Evaluating Design Basis Accidents At Nuclear Power Reactors," states
that the inventory of fission products in the reactor core and available to the containment
should be based on the maximum full power operation of the core with, as a minimum,
current licensed values for fuel enrichment, fuel burnup and, assumed core power equal to
the current licensed rated thermal power times the ECCS evaluation uncertainty. In their
April 23, 2004 submittal, the licensee provides a “Compliance Matrix” that gives a
comparison of their submittal to that which is required by RG 1.183. The licensee states that
the Peach Bottom Atomic Power Station (PBAPS) “conforms” with RG 1.183, Section 3.1.
The method proposed appears to conflict with the regulatory guidance. Based upon the
information provided, the PBAPS method does not appear to consider the spectrum of
enrichments and burnups allowed by the PBAPS license and, thus does not conform to
Section 3.1. Please provide justification for why the source term generated for a
representative core bounds the core design values permitted by the current license
(maximum enrichment, burnup etc...) or change the submittal to provide a conservative
source term that bounds the allowable operational values that impact the source term.

Response to 1

The source term generated for a representative core at PBAPS is designed to provide
bounding doses consistent with Regulatory Guide 1.183, Section 3.1 for the applicable range
(including regulatory limits) of fuel enrichments and burnups, and for an assumed core power
equal to the current licensed rated thermal power times the ECCS evaluation uncertainty.
The sensitivity analyses provided in the table below confirm that all Control Room (CR) and
offsite doses are bounded by the source term approach utilized in the submittal.

For core power, the 3528 MWt value equal to the current licensed maximum rated thermal
power of 3514 MWt times the Emergency Core Cooling System (ECCS) evaluation
uncertainty factor of 1.0037 is utilized. Full power operation was conservatively assumed for
the entirety of the 711 EFPD cycle utilized as the value typical of current PBAPS cycle
design, as opposed to the normal practice where a power coastdown would begin at ~690
EFPD. Any cycle extension past 711 EFPD would further increase the magnitude of the
power coastdown, resulting in lower isotopic activities for short-lived isotopes compared to
the source term utilized.

As noted, the Reference 1, Appendix 1, Page 1 basis for the core isotopic inventory uses
representative values for Cycle 14 with utilization of the maximum calculated Curies for each
isotope of the 100 Effective Full Power Day (EFPD) or End of Cycle (EOC) values. This
practice maximizes inventory for all isotopes; i.e., cycle 14 values, as conservatively
modeled, provide a bounding 2-year fuel cycle source term.

The representative fuel cycle reflects the way the core is actually operated, within its licensed
safety limits and economic parameters. However, the question requests additional
justification that this representative core source term bounds the core design values
permitted by the current license for such items as maximum enrichment and burnup. This
justification is provided by sensitivity analyses of a range of core source terms using
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ORIGEN2.1, for enrichments up to 5.0% and burnups corresponding to full-power operation

for a cycle length up to 740 EFPD. 740 EFPD is used as a practical economic value. The

ORIGEN2.1 outputs were utilized as the bases for file inputs to RADTRAD LOCA runs for

the following Cases:

e Base = Core source term of the Submitted Case (4.107% Enrichment, 711 EFPD Cycle
length, with utilization of the maximum calculated Curies for each isotope of the 100
Effective Full Power Day (EFPD) or End of Cycle (EOC) values)

e Case A = Base Case except for 5.0% Enrichment with utilization of the maximum
calculated Curies for each isotope of either the 100 EFPD or EOC values

e Case B = Base Case except for with 5.0% Enrichment and artificially bounding full-power
cycle length of 740 EFPD with utilization of the maximum calculated Curies for each
isotope of either the 100 EFPD or EOC values

e Case C = Base Case except for with 4.107% Enrichment and artificially bounding full-
power cycle length of 740 EFPD, but with utilization of only the EOC values of Curies for
each isotope

e Case D = Base Case except for with a one-year “short cycle” of 3.56% Enrichment and
full-power cycle length of 351 EFPD with utilization of the maximum calculated Curies for
each isotope of either the 100 EFPD or EOC values. This is a test to show the effects of
lower enrichments and shorter operating cycles within practical economic values.

e Case E = Base Case except for with 5.0% Enrichment and full-power cycle length of 711
EFPD, but with utilization of only the EOC values of Curies for each isotope

¢ Case F = Base Case except for with 4.107% Enrichment and full-power cycle length of
711 EFPD, but with utilization of only the 100 EFPD values of Curies for each isotope

e Case G = Base Case except for with 4.107% Enrichment and full-power cycle length of
711 EFPD, but with utilization of only the EOC values of Curies for each isotope

The relative dose results, confirming that Control Room (CR), Low Population Zone (LPZ),
and Exclusion Area Boundary (EAB) doses are bounded by the submitted Base Case
approach utilized, are shown below.

Relative Total LOCA Activity Release Doses

% Core Average CRDose LPZDose EAB Dose

Case Enrichment Burnup (EFPD)
Base 4107 100 and 711 100.0% 100.0% 100.0%

A 5 100 and 711 98.8% 98.4% 98.2%

B 5 100 and 740 99.3% 99.6% 99.8%

C 4107 EOC 740 99.0% 99.2% 99.5%

D 3.56 100 and 351 99.3% 97.9% 97.1%

E 5 EOC 711 98.0% 97.3% 96.9%

F 4107 100 EFPD 95.3% 88.9% 85.2%

G 4.107 EOC 711 98.6% 98.0% 97.9%
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The following items provide additional information relevant to our sensitivity analyses:

e For fission products that reach “equilibrium” because of relatively short half-lives, the
core inventory is primarily a function of the fraction of power produced in fissioning of
uranium and plutonium isotopes, and the yield from these isotopes. Therefore,
equilibrium values vary over the operating cycle as uranium fission rates reduce and
plutonium fission rates increase.

+ Minimum enrichment assumptions, consistent with selection of actual cycle parameters,
maximize important core iodines because the relative fission product yields of core
plutonium isotopes are higher, and more plutonium fissions are occurring at the end of
cycle.

¢ Minimized enrichment also typically increases the calculated values of higher actinides
and long-lived isotopes.

e Some noble gas isotopes have higher inventories at the beginning of a cycle due to
higher U-235 fission product yields. However, as shown in the test cases above, the
overall dose is higher at end of cycle conditions {Case F vs. Case G above}.

e The test cases above also show that an increase in initial enrichment produces a
reduction in doses.

The methodology for the base case of utilizing the higher of the Beginning-of-Cycle and End-
of-Cycle isotopes thus assures bounding results.

2. In Reference 1, page 4 of 18, the licensee does not provide an acceptable response to
question 6. The licensee has not verified that no other potential unfiltered inleakage
pathways could result in X/Q values higher than the control room intake values. In light of
the control room habitability issues noted in Generic Letter (GL) 2003-01, the staff does not
believe that the licensee has provided adequate assurance that the current habitability
requirements will continue to be met. Please provide the information requested.

Response to 2:

Tracer Gas testing for Peach Bottom was completed in October 2004. Preliminary results
are within the AST analyzed values for assumed unfiltered inleakage. A complete response
to this question will be provided in a future supplement once the vendor report is finalized.

3. In Reference 1, Attachment 1, page 12, a value for the ECCS flash fraction is given as
1.41% as opposed to 10% in the RG. The licensee states that a smaller amount (than the
RG) can be justified based on the actual sump pH history and area ventilation rates, but the
pH history and area ventilation rates were not provided. The licensee also provided a short
analysis that interpolated calculated iodine partition factors taken from report ORNL-TM-
2412, Part IV. The staff has reviewed the information provided and has determined that it
does not provide reasonable assurance that the current habitability requirements will be
maintained. The reasons for the staff’s decision are as follows: :
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The ORNL study cited, is based upon theoretical calculations for the design of reactor
containment spray systems. The staff questions the applicability of this methodology.
Many of the release mechanisms and other plant-specific issues have not been
addressed. ‘These issues create notable uncertainties in how much iodine is available
for release. Major uncertainties exist to what extent the chemicals within the leakage will
interact with the release environment and lead to a great reduction in its vapor pressures.
The production of elemental iodine is related to the pH of the water pools. A major
uncertainty in fixing the production of volatile iodine chemical forms is due to uncertainty
in the extent of evaporation to dryness. Experts believe that up to 20% of the iodine in
water pools that have evaporated would be converted to a volatile form (most likely as
elemental iodine). Uncertainties also depend upon the environment where the fluid is
leaked and the way the fluid is leaked (misting etc.). Fluid pH shifts may occur due to
interactions with components, cable jackets, concrete and radiation.

Since none of these issues have been addressed by PBAPS, feedback is needed from
PBAPS. Please advise the staff whether PBAPS will continue to pursue the value of 1.41%
in light of the staff's need for additional justification for this deviation from the recommended
value in the RG. This feedback is needed in a timely manner given that the staff expects
that they will need outside assistance to review this request. |If PBAPS decides to address
the plant-specific issues identified by the staff, the staff will pursue the outside assistance
and additional RAls will be developed in coordination with outside assistance.

Response to 3:

PBAPS has decided to utilize the 10% value for the ECCS flash fraction given in RG 1.183,
in combination with the more conservative minimum Technical Specification Control Room
ventilation flow rate of 2700 cfm per Question 6, and the spreadsheets provided per
Question 9. The revised results are as follows:

Revised LOCA Radiological Consequence Analysis "+

Duration TEDE (rem)
4.80

Control Room 30 days

EAB Maximum, 2 hours 10.8
LPZ 30 days 7.23

4. In Reference 1, Attachment 1, page 16, the response to question 32 does not provide a
complete analysis upon which to judge the adequacy of the response. The staff requests
further clarification and justification of the analysis performed.

Regarding reference 1, Appendix 5, page 24:

a. What is the overall decontamination factor (DF) weighted by in rack vs. drop assemblies
and how is it derived? Why is there a weighting of the rack and dropped assemblies?
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Response to 4.a:

Fuel pin damage from a dropped fuel assembly is assumed to occur for both the dropped
assembly and the struck assembly or assemblies. The dropped assembly is assumed to
lie across the bail handles of assemblies stored in the rack. Water coverage over this
dropped assembly is conservatively based on the top of that assembly (21.181 feet of
coverage). All pins in this assembly are assumed damaged. Releases from struck
assemblies in the racks are assumed to occur from the top of the fuel plena. Water
coverage over the “in-rack” assembly plena is 22.352 feet. All water coverage values
used are with reference to the minimum Technical Specification 3.7.7 fuel pool water
level. The calculated DFs for the “dropped assembly” and the “in-rack” fuel are 143.4
and 178.5, respectively. The overall DF (160.7) is derived to account for this on a pin
basis as follows:

Overall DF of 160.7 = ((87.33 pins * 143.4 + (172 pins - 87.33 pins) * 178.5) / 172 pins.

The weighting is to reflect the differences in water coverage and resulting DF for a
dropped assembly lying on the bails of the fuel in the rack versus over the fuel pin plena
for the struck fuel located in the rack.

b. Provide more information regarding the Fermi 2 analysis and justify why this is applicable
to the PBAPS analysis.

Response to 4.b:

The reference to the Fermi 2 analysis was to provide an explanation for the statement
that the extent of fuel damage for a drop over the reactor well is bounding compared to
that for a drop over the racks in the spent fuel pool. Since the analysis is based on
generic fuel damage assessment methodology and a bounding parameter of a 6-foot fuel
drop height, the results are applicable to all plants using current General Electric BWR
fuel. The 6-foot drop height assumed over the fuel in the Fermi-2 analysis is
conservative since the actual PBAPS potential drop height in the spent fuel pool is less
than 3 feet.

c. The argument that provides a comparison between the fuel handling accident (FHA) in
the reactor well and the fuel-handling building does not appear to be complete. Other
factors influence the dose such as release timing, atmospheric dispersion factors, and
control room heating, ventilation and air conditioning (HVAC) response. Please provide
a more comprehensive analysis of the FHA in the reactor well and the fuel-handling
building. The analysis must include all the factors which influence the dose from these
accidents.
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Response to 4.c:

The reactor well and spent fuel pool at the Peach Bottom Atomic Power Station are both
located on the 234’ elevation within the Reactor Building. This can be seen in drawing
M-6 (PBAPS UFSAR Figure 12.1.6). Only safety railing and a distance of less than
approximately 20 horizontal feet separate these two areas. Additionally, both areas are
served by the same HVAC system. Release mechanisms to the environment are
therefore identical. Therefore, there are no additional factors that could influence the
dose from accidents in these two locations.

d. The proposed change to Technical Specification 3.6.4.1 (Secondary Containment)
will no longer require that the secondary containment be operable during the movement
of fuel assemblies that have a decay period of at least 24 hours. The FHA analysis
assumes the release to the contro! room intake and the environment is through the
turbine building/reactor building (TB/RB) ventilation stack. Please justify that an FHA
release through the TB/RB ventilation stack is an appropriately conservative assumption
given that the secondary containment may be inoperable. Include general arrangement
drawings in your response showing the potential release points.

Response to 4.d:

Secondary containment operability assures that any post-FHA releases from the fuel

pool are captured by the reactor building ventilation system and directed via the Standby
Gas Treatment System (SGTS) to the main stack. With secondary containment
operability no longer required, the SGTS filtration will no longer be credited and the
release would generally be through the TB/RB ventilation stack (treated as a ground level
release). In addition, the ability to maintain a secondary containment negative pressure
may be compromised. Therefore, alternative flow paths for the releases to the
environment must be considered.

As shown in general arrangement drawing M-7 (PBAPS UFSAR Figure 12.1.7), metal
siding and a metal roof deck surround the elevations of the secondary containment
above the refueling floor. However, as per PBAPS Specification 6280-A-9 for furnishing
and installation of this metal siding, it can withstand without loss of air tightness a positive
external wind pressure of 28 psf {6.4 in. WG}, a negative external wind pressure of 17
psf {3.3 in. WG}, or an internal pressurization to 37 psf {7.1 in WG}. The specification
further requires testing of the reactor building in operation to verify maintenance of a
minimum % inch of water pressure. Therefore, FHA releases to the environment through
the metal siding are not considered credible.

This is also true for the solid concrete walls forming the balance of the secondary
containment. Any leakage from the secondary containment to the Turbine or Radwaste
Buildings through openings between the buildings would be released through the TB/RB
ventilation stack (UFSAR Figures 12.1.2, 12.1.3, 12.1.4, and 12.1.5).

Potential building door openings such as the Railroad Bay doors and reactor building
personnel access doors at grade elevation (UFSAR Figure 12.1.3) were evaluated as
potential alternative flow paths, with the entire release assumed to be through these
openings. Neither of these doors could result in a more conservative release to the
control room intake and the environment over a 2-hour period than through the turbine
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building/reactor building ventilation stack assumed. Releases, such as through the
Railroad Bay doors at grade level with wind gusts causing the interior to be at positive
pressure, would have slower rates of release from the elevated refueling floors, and the
corresponding X/Q values to the Control Room intake are smaller.

PBAPS is currently preparing justification to verify that FHA releases from other potential
openings (i.e., RHR hatch, Torus hatch, and Roof Scuttles) will not result in exceeding
the AST dose acceptance criteria. This justification will be provided in a future
supplement.

5. In Reference 2 below, Attachment 1, page 10, the PBAPS response to question 17 does not
provide a confirmation of the assumed inleakage value in the proposed amendment request.
Many licensees have found that walkdowns, while useful, do not alone provide a reliable
method of determining the susceptibility of a control room to inleakage. PBAPS has also not
confirmed that their facility’s control room meets the applicable habitability regulatory
requirements and that the control room habitability systems are designed, constructed,
configured, operated, and maintained in accordance with the facility’s design and licensing
bases. Therefore, the staff believes that PBAPS has not shown that GDC 19 will be met with
the proposed amendment. Please provide this confirmation as requested by question 1 of
GL 2003-01 so that confirmation of your habitability requirements can be made. One method
acceptable to the staff that may be used to provide this confirmation is Regulatory Guide
1.196, “Control Room Habitability at Light-Water Nuclear Power Reactors.”

Response to 5:

Tracer Gas testing for Peach Bottom was completed in October 2004. Preliminary results
are well within the AST analyzed values for assumed unfiltered inleakage. A complete
response to this question will be provided in a future supplement once the vendor report is
finalized.

6. In Reference 2, Attachment 1, page 16, the PBAPS response to question 31 does not
provide the confirmation that control room HVAC flow rates used in the accident analysis are
conservative. RG 1.183, Section 5.3.1 (page 1.183-21), states: If a range of values or a
tolerance band is specified, the value that would result in a conservative postulated dose
should be used. Reference 2, Table A states that PBAPS “conforms” with Section 5.3.1 of
Regulatory Guide 1.183. Use of a nominal value does not provide a conservative postulated
dose and therefore, the method proposed by PBAPS does not conform to Regulatory Guide
1.183. Based upon these responses the following additional information is requested:

1. Provide all nominal values used in the radiological dose analysis. Justify why the use of
each of these values provides the most conservative postulated dose. Provide the
analysis used to justify this conclusion or provide an analysis that uses allowable values
that determine the most conservative postulated dose.

2. Provide the confirmation originally requested in question 31.
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7.

Response to 6:

MCREV

As noted in the original RAl Question 31, the control room emergency ventilation flow
rate may be within the range 2700 to 3300 CFM. The dose effect for the control room
following a LOCA was determined by RADTRAD analysis to be slightly higher for the
lower limit of 2700 CFM. The new analysis results for 2700 CFM (in combination with
the additional conservatism of the 10% ECCS flash fraction per Question 3 and the
spreadsheet leak rate/decontamination factor data provided per Question 9) are included
in the response to Question 3.

For the control room modeling for the FHA, a 20,600 cfm unfiltered intake flow rate is
utilized in combination with an assumed allowance for up to 1600 cfm of unfiltered
inleakage for the entire accident duration. As per our previous response to the original
RAIl Question 31, appropriate operator decisions regarding ventilation paths to be used
to minimize control room doses can be expected based on available instrumentation and
health physics coverage.

The PBAPS control room does not have emergency filtered recirculation. There are no
other control room ventilation flow rates where a range of values instead of nominal
values would apply.

SGTS

Regarding SGTS, the flow rates assumed in the accident analysis models are always set
artificially high and ailways bound the actual Technical Specification based ranges. For
example, for the LOCA analysis, a value of 100,000 air changes per minute flow rate is
modeled to assure that no holdup in the secondary containment is credited. For the
FHA, a 6 air changes per minute flow rate is modeled to assure that essentially all of the
activity release from the pool is released within 2 hours after the accident.

The ventilation flow rate values that would result in the most limiting control room dose
have been utilized in the revised analyses.

In Reference 2, Attachment 1, page 11, the PBAPS response to question 20 states that only
the steam line piping that has been seismically qualified is credited in this analysis. Please
confirm that all equipment credited have a seismic qualification for a Safe Shutdown
Earthquake as defined in 10 CFR Part 100 or seismically qualified using the methodology in
NEDC-31858P.

Response to 7:

All equipment credited in the LOCA analysis is seismically qualified for a Safe Shutdown
Earthquake as defined in 10 CFR Part 100. Steam line piping, out to, but not including, the
turbine stop valve is seismically qualified. The turbine stop valves are not credited in the
analysis.
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8. In Reference 2, Attachment 1, page 12, the PBAPS response to question 21 states that the

AEB-98-03 methodology is used to assess the aerosol and elemental deposition and that no
credit is taken for the organic deposition. Reference 2, Table 1, page 1, provides the organic
deposition constant. Please confirm that the organic deposition is not used. Please
describe the treatment you have used for deposition in the main steam line'in full. Justify
why this method is valid for use with elemental iodine.

Response to 8:

As noted, Reference 2, Table 1, page 1 shows the organic deposition constant. This was
provided for information only. No organic iodine deposition is credited for the RADTRAD
runs. The treatment used for deposition of aerosol and elemental iodine components in the
main steam lines is as shown in electronic form in Attachment 4 for complete understanding
of the details of the modeling and application.

The methodology for conversion of the spreadsheet aerosol and elemental iodine deposition
results into RADTRAD is that of AEB-98-03, as suggested by the NRC staff in previous AST
RAIls for PBAPS, except that elemental iodine deposition is actually calculated. As per AEB-
98-03, the spreadsheet values as derived herein are applied in the RADTRAD analysis as an
equivalent filter efficiency. The elemental iodine deposition derivation in the spreadsheet, as
shown, uses the deposition velocity formula in the J. E. Cline reference "MSIV Leakage ,
lodine Transport Analysis”, 3/26/1991. With the AEB-98-03 formulations, settling velocities
(for aerosols) and deposition velocities (for elemental) are analogous.

As noted in AEB-98-03, the conservatisms introduced by use of the well-mixed model
compared to the plug flow model, considering that flow in some parts of the steam lines are
in plug flow, justifies the overall conservatism of application of this method for aerosol and
elemental iodine deposition.

In Reference 2, Attachment 1, page 13, PBAPS states that an alternate method of evaluating
leak rates is now being applied. The staff requests additional information regarding the
methodology used to determine the predicted leak rate of 0.437 cfm in the maximum line at
containment conditions. Please provide the calculations and assumptions used to determine
this leak rate. For the leakage rates in each main steam isolation valve piping segment
describe the method used to determine the flow rates.

Response to 9:

The method used for evaluating MSIV leak rates; inside and outside containment flow rates;
and Aerosol and Elemental lodine Deposition in Main Steam piping are discussed below.
Additionally, the spreadsheets [Attachments 3 and 4] performing these analyses are
provided in electronic form to aid in a complete understanding of the details of the modeling
and application.

Containment Leak Rates

In the originally submitted analysis of MSIV leakage, the containment leak rate due to MSIV
leakage was determined in a manner consistent with industry practice and 10 CFR 50,
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Appendix J requirements, where test acceptance criteria are established based on
containment test pressures and design basis leak rates in percent per day. Specifically,

Leak Rate Acceptance Criterion (scfh) =

Containment Volume (ft%) * Containment Leak Rate (fraction/day) / 24 hours / day *
[(14.7 psia + P, psig) / 14.7 psia]

In Peach Bottom’s case, the containment total free air volume is 293,900 ft%; the design
basis leak rate is proposed to be 0.007/day; and P, remains at 49.1 psig. Therefore, the
Leak Rate Acceptance Criterion will be 372 scfh.

The proposed MSIV leak rate limit is 75 scfh per line and 150 scfh total, when measured at
> 25 psig. Reversing the above process:

Containment Leak Rate (fraction/day) =
150 scth * 24 hr/day * 14.7 psia / (14.7 psia + 25 psig test pressure) / 293,900

The resulting MSIV Containment Leakage Rate is 0.004536/day total or 0.002268/day
maximum for any one line. These are equivalent to 0.9257 cfm and 0.4628 cfm,
respectively, at containment conditions.

However, the NRC staff has indicated, in previous RAls and discussions, an interest in
consideration of accident rather than test conditions in characterizing effective MSIV
containment leak rates. For MSIV leakage, the NRC has previously approved the approach
documented in NEDC-31858P “BWROG Report for Increasing MSIV Leakage Rate Limits
and Elimination of Leakage Control Systems”, September 1993, and NEDC-32091 “MSIV
Leakage Radiological Dose Assessment Code (Ver. 1.1) Users’ Manual”, August 1992. The
Attachment 4 Spreadsheet, [Sheet: BWROG Leak Rate Correction] documents the
application of this methodology with Peach Bottom conditions. The resulting containment
leak rates are 0.004287/day total and 0.0021435/day maximum for any one line. These are
equivalent to 0.875 cfm and 0.4375 cfm, respectively at containment conditions. These
results are slightly lower that the standard approach initially used, and support the
acceptability of the industry standard approach. Since the NEDC-31858P/NEDC-32091
approach is an approved methodology and provides some additional margin, this approach
was adopted.

Credit for Leak Rate Reduction with Reduction in Containment Pressure

RG 1.183 (Sections 3.7, and Appendix A Section 6.2) indicates that assumed containment
leakage may be reduced after the first 24 hours, if supported by plant configuration and
analyses, to a value not less than 50% of the technical specification leak rate. Attachment 3:
[F1-Drywell Pressure Chart] shows the drywell pressure as a function of time and for
comparison, the P, and MSIV test pressures. Attachment 3: Leak Reduction Formulations
shows that there are a variety of formulations that have been identified as potential
predictors of leak rate AP dependence. For primary containment leakage other than MSIV,
the worst case predictor was used to establish that leakage would be reduced to 56% of L,
at 24 hours and to 50% of L, at 38 hours. MSIV leakage is calculated to be reduced to
77.2% of the technical specification value at 24 hours, 65.4% at 48 hours, §9.0% at 72
hours, 56.2% at 96 hours, and 50% at 275 hours, based on the worst case predictors, as
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indicated in the Attachment 3: Drywell Pressure Data, and Attachment 4: Leak Reduction
Assessment. Attachment 3: F2-Leak Rate Reduction illustrates how leak rates are
conservatively modeled in comparison to as-conservatively-calculated values.

Flow Rates in Inboard MS Piping

Flow rates in inboard piping are generally the same as the containment leak rate in cfm.
Flow rates in inboard steam piping are not impacted by any heat transfer from the MS pipe
walls since these pipes are open to the containment atmosphere through the vessel.

During the early in-vessel release period, all activity is assumed to be released to the drywell
atmosphere and no credit is taken for mixing of the drywell airspace with the suppression
pool air space. After this two-hour period, the two zones are assumed to be well mixed
because of steam flow. To model the early period, the leak rate is artificially increased to
0.7736 cfm, which is 0.4375 cfm times the total containment volume of 293,900 ft* divided by
a drywell volume of 166,200 ft2. The latter value is the minimum drywell volume of 159,000
ft® plus 7200 ft° vesse! free space. These volumes are the basis for the LLRT system
design.

Flow Rates in Outboard MS Piping

Flow Rates in Outboard MS Piping are determined with the following conservatisms to
maximize flow rates and thus to assure conservatism in deposition credit.

All outboard piping is assumed to be at atmospheric pressure, i.e. the entire pressure drop
occurs across the first operational MSIV. Maximum line flow rates are 75 scfth / 60 min/hr =
1.25 scfm, without temperature correction. However, substantial heating from pipe wall
surfaces can be expected, and with no pressure increase, would result in increased
velocities proportional to the ratio of pipe wall absolute temperature to the temperature at
standard conditions. For the first 24 hours, the steam piping wall temperature is assumed to
be at a constant temperature of 558 °F (no cooling credited), yielding a flow rate of 2.41 cfm.
As discussed in Attachment 4 the steam line temperature decreases to 410 °F by 24 hours.
This temperature is used as a constant through 48 hours, yielding a flow rate of 1.59 cfm,
including the reduction in MSIV leak rate after 24 hours. The pipe wall temperature
decreases to 300 °F by 48 hours, yielding a flow rate of 1.18 cfm that is used to 72 hours.
Similar reductions in temperature and flow rates represented as a conservative step function
are used for the duration of the accident, as shown in the Attachment 4: Unit 3 DF
Determination BOUNDS.

Piping Segmentation Credit

For conservatism, the design basis LOCA pipe break is assumed to be in a main steam line
inside containment. The piping upstream of the inboard MSIV on this line is assumed to be
unavailable for deposition. For this line, modeling of deposition and plateout considers
piping from the inboard MSIV to the end of seismically qualified outboard piping. Two
segments are assumed, the first being penetration piping, and the second being from the
outboard MSIV to the end of seismically qualified outboard piping. The outboard MSIV is
assumed to have failed open since this maximized the flow rate and thus minimizes
deposition in the penetration piping.
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10.

For the intact line, all seismically qualified main steam piping is credited for deposition.
Three nodes are considered: inboard, penetration, and outboard. Penetration piping is
again assumed depressurized for conservatism.

Where deposition is credited, only the bottom half of pipe having a horizontal orientation is
considered for the deposition of aerosol forms of iodine and particulate.

Aerosol and Elemental lodine Deposition in MS Piping

Attachment 4: Unit 3 DF Determination BOUNDS shows the derivation of Aerosol and
Elemental lodine Filter Efficiencies. The organic iodine efficiencies are small and are not
credited.

In Reference 2, Attachment 1, page 14, PBAPS states that the TSC doses have been
reanalyzed. Since the TSC is within the control room, please describe how the TSC impacts
the control room doses. Provide a general arrangement drawing of the control room and
TSC and describe the inputs and assumptions used to recalculate the TSC doses and justify
the values used. Also, provide the results of the analysis.

Response to 10:

The TSC is in the Unit 1 control room, not the Units 2 & 3 common Control Room. Unit 1
(shut down) is approximately % mile away from the Units 2 & 3 control room. Therefore, the
TSC has no effect on the Units 2 & 3 Control Room doses. A separate TSC dose analysis
was performed in accordance with the guidance in Regulatory Guide 1.183, showing that the
Regulatory Guide 1.183 limits are met. Refer to drawings C-1 and C-2 (PBAPS UFSAR
Figures 2.2.9 and 2.2.10 respectively).

References

1.

2.

M. P. Gallagher, Exelon Nuclear, letter to U. S. Nuclear Regulatory Commission (USNRC),
March 15, 2004.

M. P. Gallagher, Exelon Nuclear, letter to USNRC, April 23, 2004.
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Assessment of Leak Rate Reduction with Time and Reduced Containment Pressure

Per RG 1.183, Appendix A, postulated leakage may be reduced after the first 24 hours, if supported by site-specific analyses, to a value not less
than 50% of the maximum leak rate. This Attachment provides the Peach Bottom site-specific analysis.

Sheet "F1-Drywell Pressure Chart" shows a comparison of post design basis LOCA analyzed drywell pressures, vs. leak rate test pressures for
MSIV and other containment isolation valves. The pressure values are from Calc PM-1061, Rev O, and are duplicated on Sheet "Drywell Pressure

Sheet "Leak Rate Formulations” documents the range of PM-1061 formulations that could potentially be applicable for predicting leakage at lower

than test pressures. PM-1061 only addressed leakage reductions for testing at P,. This Attachment extends that methodology to MSIVs, which are
tested at > 25 psig.

Sheet "Leak Reduction Assessment” evaluates the formulations for both PC leakage and MSIV leakage. The selection of a step-wise reduction is
shown in Sheet “Drywell Pressure Data" and illustrated on Sheet "F2-Leak Rate Reduction”.

Attachment 3: Summary Page 10f 6




PBAPS Post-LOCA Containment Pressure

Figure 1
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Based on SIL-636 Containment Pressure Reevaluation

Time
(sec)
0.001
18.45996
45.61621
52.13184
€5.53809
69.85059
73.85059
77.94434
82.00684
86.19434
91.75684
97.50684
109.2256
212,0022
308.5225
410.1475
516.585
622.6865
772.9365
884.124
911.9365
1053.062
1197.499
2659.374
3823.312
10990.19
17851.88
26057.94
40572.88
49656.44
58284
60084
60984
73705.72
82705.72
205409
357894
488476.8
706177.5
771500.3
989248.3
1206853
1402727
1576860
1707418
1859488
1881188
1989922
2033437
2228928
2555275
2815761

Attachment 3: Drywell Pressure Data

Time
(hrs)
2.778E-07
5.128E-03
1.267E-02
1.448E-02
1.821E-02
1.940E-02
2.051E-02
2.165E-02
2.278E-02
2.394E-02
2.549E-02
2.709E-02
3.034E-02
5.889E-02
8.570E-02
1.139E-01
1.435E-01
1.730E-01
2.147E-01
2.456E-01
2.533E-01
2.925E-01
3.326E-01
7.387E-01
1.062E400
3.053E+00
4.959E+00
7.238E400
1.127E401

1.619E+01
1.669E+01
1.694E+01
2.047E+01
2.297E+01
5.706E+01
9.942E+01
1.357E+02
1.962E+02
2.143E+02
2.748E+02
3.352E+02
3.896E+02
4.380E+02
4.743E+02
5.165E+02
5.226E+02
5.528E+02
5.648E+02
6.191E402
7.098E+02
7.822E+02

X
Time
(days)

1.157E-08
2.137E-04
5.280E-04
6.034E-04
7.585E-04
8.085E-04
8.548E-04
9.021E-04
9.492E-04
9.976E-04
1.062E-03
1.129E-03
1.264E-03
2.454E-03
3.571E-03
4.747E-03
5.979E-03
7.207E-03
8.946E-03
1.023E-02
1.055E-02
1.219E-02
1.386E-02
3.078E-02
4.425E-02
1.272E-01

2.066E-01

3.016E-01

4.696E-01

5.747E-01

6.746E-01

6.954E-01

7.058E-01

8.531E-01

9.572E-01

2.377E+00
4.142E+00
5.654E400
8.173E+00
8.929E+00
1.145E+01
1.397E+01
1.624E+01
1.825E+01
1.976E+01
2.152E+01
2.177E+01
2.303E+01
2.354E+01
2.580E+01
2.957E+01
3.259E+01

(psia)
1.72E401
4.93E+01
4.57E+01
4,60E+401
4.61E401
4.61E401
4.60E+01
4.60E+01
4,60E+01
4.59E+01
4.58E+01
4.58E+01
4.56E+01
4.29E+01
3.90E+01
3.55E+01
2.88E+01
2.67E+01
2.57E401
2.52E+01
2.51E+01
2.48E+01
2.46E+01
2.49E+01
2.58E+01
2.93E+01
3.08E401
3.15E+01
3.16E+01
3.13E+01
3.09E+01
3.09E+01
3.08E+01
3.02E401
2.98E+01
2.44E401
2.23E+01
2,14E+401
2.04E401
2.02E+01
1.98E+01
1.95E+01
1.93E+01
1.92E+01
1.90E+01
1.90E+01
1.89E+01
1.89E+01
1.89E+01
1.87E+01
1.86E+01
1.86E+01

Y

DW Pressure DW Pressure

(psig)
2.50E+00
3.46E+01
3.10E+01
3.13E+01
3.14E+01
3.14E+01
3.13E+01
3.13E+01
3.13E+01
3.12E+01
3.11E+01
3.11E+01
3.09E+01
2.82E+01
2.43E+01
2.08E+01
1.41E+01
1.20E+01
1.10E+01
1.05E+01
1.04E+01
1.01E+01
9.90E+00
1.02E+01
1.11E+01
1.46E+01
1.61E+01
1.68E+01
1.69E+01
1.66E+01
1.62E+01
1.62E+01
1.61E+01
1.55E+01
1.51E+01
9.70E+400
7.60E+00
6.70E+00
5.70E+00
5.50E+00
5.10E+00
4.80E+00
4.60E+00
4.50E+00
4.30E+00
4.30E+00
4.20E+00
4.20E+00
4.20E+400
4.00E+00
3.90E+00
3.90E+00

49.1

PC Leak
Fraction

0.839
0.795
0.798
0.800
0.800
0.798
0.798
0.798
0.797
0.796
0.796
0.793
0.758
0.703
0.651
0.536
0.494
0.473
0.462
0.460
0.454
0.449
0.456
0.475
0.545
0.573
0.585
0.587

0.581

0.574
0.574
0.573
0.562
0.555
0.444
0.393
0.369
0.341
0.335
0.322
0.313
0.306
0.303
0.286
0.296
0.292
0.292
0.292
0.285
0.282
0.282

25  Test Pressures (psig)

MSIV Leak Fractions
F1la F7 Worst Test Pressures

Pa MSIV
1.176 1.176 (psig) (psig)
1.114 1.114 0.01 49.1 25
1.119 1.119 30 49.1 25
1.121 1.121
1.121 1.121 Stepwise Reduction Credit Plot
1.119 1.119 PC Leak
1.119 1.119 time (hrs) time (days) fraction
1.119 1.119 0 0 1
1117 1.117 24 1 1
1.115 1.115 24.01 1.0004167 0.56
1.115 1.115 38 1.5833333 0.56
1.112 1.112 38.01 1.58375 0.5
1.062 1.062 720 30 0.5
0.986 0.986  Stepwise Reduction Credit Plot
0.912 0.912 MSIV Leak
0.751 0.751 time (hrs) time (days) fraction
0.693 0.693 0 0 1
0.663 0.663 24 1 1
0.648 0.648 24.01 1.0004167 0.772
0.645 0.645 48 2 0.772
0.636 0.636 48.01 2.0004167 0.654
0.629 0.629 72 3 0.654
0.639 0.639 72.01 3.0004167 0.59
0.666 0.666 96 4 0.59
0.764 0.764 96.01 4.0004167 0.562
0.802 0.802 275 11.458333 0.562
0.820 0.820 275.01 11.45875 0.5
0.822 0.822 720 30 0.5
0.815 0.815
0.805 0.805
0.805 0.805
0.802 0.802
0.787 0.761 0.787
0777 0.751 0.777
0.623 0.615 0.623
0.551 0.562 0.562
0.518 0539 0.539
0.477 0514 0.514
0.469 0.509 0.509
0.452 0.499 0.499
0.438 0.491 0.491
0.429 0.486 0.486
0.424 0.484 0.484
0.415 0.479 0.479
0.415 0.479 0.479
0.410 0.476 0.476
0.410 0.476 0.476
0.410 0.476 0.476
0.400 0471 0471
0.395 0.469 0.469
0.395 0.469 0.469
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Methodology for Determination of Leak Rate Reductions as a Function of Time for PC Leakage

The Leakage Characterization Methodologies considered and evaluated herein are:

Case Leakage Treatment Reference, Eq. No.
1a Turbulent flow - Darcy's Formula Ref. 1, Eq. 3-5
1ib  Turbulent flow - Darcy's Formula (Ideal Gas) Ref. 1, Eq. 3-5
2  Laminar flow ' Ref. 1, Eq. 3-6
3  Molecular Flow - Dong, Bromley & Dushman Ref. 2, Eq. 2
4  Laminar Viscous Flow - Grinnell Ref. 2, Eq. 8
5  Turbulant Viscous Flow - Darcy-Weisbach Ref. 2, Eq. 13
6  Turbulent Viscous Flow - Knapp & Metzgar Ref. 2, Eq. 17/18
7 Compressible Flow - Convergent Passage Ref. 2, Eq. 21

References:

Leakage Ratio Formulation

an-a=[( Py Pnorm)/ ( Pa- F"norm)](l5
LLa={(Py-Prom)*Py/(Ty+459.7)/((Py-Prom)*Pa/(T4+459.7)))°
Lx/La=(Px'Pnonn)/ (Pa'Pnorm)

Lx/La=(Px' Pnom\)/ ( Pa- Pnorm)

LLa=(Px’Prom /(Pa’Poom’)

LLa=[(P*-Prorm (Pa’Prom )|

LLa=l(P2-Prom Y(Pa’Prom )1

L/La=P/P,

1 Technical Paper 410, "Flow of Fluids through Valves, Fittings, and Pipe," 1988 Crane

2 TID-20583, "Leakage Characteristics of Steel Containment Vessels and the Analysis of Leakage Rate Determinations," May 1964, AEC

Attachment 3: Leak Reduction Formulations
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Application of Methodology from PM-1061, Rev. 0, "Determination of Reduced Primary Containment Leakage Rate
for AST Implementation" to the MSIV Leakage Pathway
147 Ppm = atmospheric air pressure (14.7 psia)

280 Ta = maximum containment accident temperature (°F)
63.8 P, = maximum primary containment accident pressure and LLRT test pressure (psia)
39.7 Pmev  =MSIV minimum test pressure (psia)
time time time time Py T, PC Leakage other than MSIVs MSIV Leakage

X
(seconds) | (minutes)| (hours) | (days) | (psia)| CF) | 1a | 1b 2 3 4 5 6 7 1a 1b 2 3 4 5 6 7
123.78809 2.06 0.034 0.001 45.3 | 275 10.79 | 0.67 ] 0.62] 062 ] 0.48 ] 0.69] 0.651 0.71 | 1.11] 1.19 | 1.22 | 1.22]| 1.35] 1.16 | 1.19 ] 1.14
364.77246 6.08 0.101 0.004 39.6 | 267 ] 0.71] 057 ] 0.51] 051 0.35] 0.59] 0.55] 0.62] 1.00] 1.01 | 1.00 ] 1.00| 0.99 ] 1.00 | 1.00 | 1.00
607.49902| 10.12 0.169 0.007 269 | 221 ] 0.50] 034 0.25] 0.25] 0.13] 0.36 ] 0.31 | 0.42] 0.70 | 0.60 | 0.49 | 0.49 | 0.37 | 0.61 | 0.57 | 0.68
911.93652] 15.20 0.253 0.011 25.1 207 10461 030] 0211021 0.11] 0.33} 0.28] 0.39 ] 0.641 0.54 |} 0.42 | 0.42 | 0.30 | 0.55{ 0.51 | 0.63
1775.5615 29.59 0.493 0.021 24.4 194 10.44)0.29 | 020} 0.20 | 0.10] 0.31 | 0.27 } 0.38] 0.62 ] 0.52 | 0.39 1 0.39 | 0.28 | 0.53 | 0.48 | 0.61
3485.8115| 58.10 0.968 0.040 25.6 | 192 10471 0.3210.22]0.220.11)0.34] 0.29]0.40] 066 ] 0.56| 0.44 | 0.44| 0.32] 0.57 | 0.52 | 0.64
5623.3115| 93.72 1.562 0.065 25.6 192 1 0471 0321 0.22 1 0.22]0.11] 0.34] 0.29] 0.40] 0.66| 0.56 | 0.44| 0.44] 0.32] 0.57 | 0.52 | 0.64
6958.499 115.97 1.933 0.081 278 | 197 1 0.52] 0.36 | 0.27 | 0.27 1 0.14 | 0.38 | 0.33 | 044 ] 0.72] 0.64 | 0.52 ]| 0.52 | 0.41 ] 0.64 | 0.60 | 0.70
33311.188| 555.19 9.253 0.386 31.7 | 206 1 0.59| 044 ] 0.35]0.35]10.20] 0.45]| 040 0.50] 0.82] 0.78 | 0.68 ] 0.68 | 0.58 ] 0.76 | 0.73 | 0.80
57384 956.40 15.940 0.664 31 203 1 0.5810.42] 0.33]0.33]10.19] 0441 0.39|049] 0.81]0.75{0.65] 0.65]| 0.55] 0.74 | 0.71 | 0.78
86305.719(::1438.43-| - 23.974 - |~ 0.999 :-] : 29.4 | . 198-]-0.55:{:0.39°]:0.30 | 0.30 |.0.17:]:0.41-1.0.36°] 0.46 |- 0.77.] 0.70.].0.59 }.0.59:|-0.48-}:0.69.-0.65 | 0.74
161816.72{ 2696.95 | 44.949 1.873 25.8 | 181 10481 0.32] 0.23]10.2310.12] 0.34] 0.29]| 0401 0.67] 0.58 | 0.44) 0.44 | 0.33 ] 0.57 | 0.53 | 0.65
248986.281 4149.77 | 69.163 2.882 23.6 169 | 0.43 ] 0.28 ] 0.18 | 0.18 | 0.09 ] 0.30] 0.25] 0.37 ] 0.60} 0.50 | 0.36 } 0.36 | 0.25 | 0.50 | 0.45 | 0.59
336116.28] 5601.94 | 93.366 3.890 22.5 162 | 0.40 | 0.26 | 0.16 | 0.16 | 0.08 | 0.27 | 0.23 | 0.35] 0.56 ] 0.46 | 0.31 | 0.31 | 0.21 | 0.46 | 0.41 | 0.57
858595.63 | 14309.93 | 238.499 | 9.937 20 141 1 0331020 0.11] 0.11 ] 0.05]0.22] 0.18] 0.31]1 0.46 ] 0.36 | 0.21 | 0.21 | 0.14 ] 0.37 | 0.32 | 0.50
2598751.8 | 43312.53 | 721.876 | 30.078 186 | 127 ] 0.28 | 0.17 ] 0.08 | 0.08 | 0.031 0.18 | 0.14 | 0.29] 0.39 | 0.30 | 0.16 | 0.16 | 0.10 | 0.31 | 0.26 | 0.47

Conclusions:
1. PC Leakage other than MSIV is assumed to be reduced to 56% La after 1 day and 50% La after 38 hours based on PM-1061 results.
2. MSIV Leakage reductions are based on the 1a and 7 formulations, whichever is limiting. Sheet "Drywell Pressure Data" and "F2-Leak Rate Reduction” show
the step-wise, conservatively bounding assumptions.
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Figure 2: Leak Rate Vs. Time, Calculated and Assumed
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PBAPS Post-LOCA Containment Pressure

Figure 1
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Based on SIL-636 Contalnment Pressure Reevaluation

Time
(sec)
0.001
18.45996
45.61621
52.13184
65.53809
69.85059
73.85059
77.94434
82.00684
86.19434
91.75684
97.50684
109.2256
212.0022
308.5225
410.1475
516.585
622.6865
772.9365
884.124
911.9365
1053.062
1197.499
2659.374
3823.312
10990.19
17851.88
26057.94
40572.88
49656.44
58284
60084
60984
73705.72
82705.72
205409
357894
488476.8
706177.5
771500.3
989248.3
1206853
1402727
1576860
1707418
1859488
1881188
1989922
2033437
2228928
2555275
2815761

Attachment 3: Drywell Pressure Data

Time
(hrs)
2.778E-07
5.128E-03
1.267E-02
1.448E-02
1.821E-02
1.940E-02
2.051E-02
2.165E-02
2.278E-02
2.394E-02
2.549E-02
2.709E-02
3.034E-02
5.889E-02
8.570E-02
1.139E-01
1.435E-01
1.730E-01
2.147E-01
2.456E-01
2.533E-01
2.925E-01
3.326E-01
7.387E-01
1.062E+00
3.053E+00
4.959E+00
7.238E+00
1.127E+01

1.619E+01
1.669E+01
1.694E+01
2.047E401
2.297E401
5.706E+01
9.942E+01
1.357E+02
1.962E+02
2.143E+02
2.748E+02
3.352E+02
3.896E+02
4.380E+02
4.743E+402
5.165E+02
5.226E+02
5.528E+02
5.648E+02
6.191E+02
7.098E+02
7.822E+02

X
Time
(days)

1.157E-08
2.137E-04
5.280E-04
6.034E-04
7.585E-04
8.085E-04
8.548E-04
9.021E-04
9.492E-04
9.976E-04
1.062E-03
1.129E-03
1.264E-03
2.454E-03
3.571E-03
4,747E-03
5.979E-03
7.207E-03
8.946E-03
1.023E-02
1.055E-02
1.219E-02
1.386E-02
3.078E-02
4.425E-02
1.272E-01

2.066E-01

3.016E-01

4.696E-01

5.747E-01

6.746E-01

6.954E-01

7.058E-01

8.531E-01

9.572E-01

2.377E400
4.142E+00
5.654E+00
8.173E+00
8.929E+00
1.145E+01
1.397E401
1.624E+01
1.825E+01
1.976E+01
2.152E401
2.177E+01
2.303E+01
2.354E+01
2.580E+01
2.957E+01
3.259E+01

DW Pressurga DW Pressure

{psia)
1.72E+01
4.93E+01
457E+01
4.60E+01
4.61E+01
4.61E+01
4.60E+01
4.60E+01
4,.60E+01
4.59E+01
4.58E+01
4.58E+01
4.56E+01
4.29E+01
3.90E+01
3.55E+01
2.88E401
2.67E+01
2.57E+01
2.52E+01
2.51E+01
2.48E+01
2.46E+01
2.49E+01
2.58E+01
2.93E+01
3.08E+01
3.15E401
3.16E+01
3.13E401
3.09E401
3.09E401
3.08E401
3.02E+01
2.98E401
2.44E+01
2.23E401
2.14E+01
2.04E401
2.02E+01
1.98E+01
1.95E+01
1.93E+01
1.92E+01
1.90E+01
1.90E+01
1.89E+01
1.89E+01
1.89E401
1.87E+01
1.86E+01
1.86E+01

Y

{psig)
2.50E400
3.46E+01
3.10E+01
3.13E+01
3.14E+01
3.14E+01
3.13E401
3.13E+01
3.13E+01
3.12E+01
3.11E+01
3.11E+01
3.09E+01
2.82E+01
2.43E+01
2.08E+01
1.41E+01
1.20E+01
1.10E+01
1.05E+01
1.04E+01
1.01E+01
9.90E+00
1.02E+01
1.11E+01
1.46E+01
1.61E+01
1.68E+01
1.69E+01
1.66E+01
1.62E+01
1.62E+01
1.61E+01
1.55E+01
1.51E+01
9.70E+00
7.60E+00
6.70E+00
5.70E+00
5.50E+00
5.10E+00
4.80E+00
4.60E+00
4.50E+00
4.30E+00
4.30E+00
4.20E+00
4.20E+00
4.20E+00
4.00E+00
3.90E+00
3.90E+00

49.1
PC Leak
Fraction

0.839
0.795
0.798
0.800
0.800
0.798
0.798
0.798
0.797
0.796
0.796
0.793
0.758
0.703
0.651
0.536
0.494
0.473
0.462
0.460
0.454
0.449
0.456
0.475
0.545
0.573
0.585
0.587
0.581
0.574
0.574
0.573
0.562
0.555
0.444
0.393
0.369
0.341
0.335
0.322
0.313
0.306
0.303
0.296
0.296
0.292
0.292
0.292
0.285
0.282
0.282

25  Test Pressures (psig)

MSIV Leak Fractions
F1la F7 Worst Test Pressures

Pa MSIV
1.176 1.176 (psig) (psig)
1.114 1.114 0.01 49.1 25
1.119 1.119 30 49.1 25
1.121 1.121
1121 1.121 Stepwise Reduction Credit Plot
1.119 1.119 PC Leak
1.119 1.119 time (hrs) time (days) fraction
1.119 1.119 0 0 1
1.117 1.117 24 1 1
1.115 1.115 24.01 1.0004167 0.56
1.115 1.115 38 1.5833333 0.56
1.112 1.112 38.01 1.58375 0.5
1.062 1.062 720 30 0.5
0.986 0.986  Stepwise Reduction Credit Plot
0.912 0.912 MSIV Leak
0.751 0.751 time (hrs) time (days) fraction
0.693 0.693 0 0 1
0.663 0.663 24 1 1
0.648 0.648 24.01 1.0004167 0.772
0.645 0.645 48 2 0.772
0.636 0.636 48.01 2.0004167 0.654
0.629 0.629 72 3 0.654
0.639 0.639 72.01 3.0004167 0.59
0.666 0.666 96 4 0.59
0.764 0.764 96.01 4.0004167 0.562
0.802 0.802 275 11.458333 0.562
0.820 0.820 275.01 11.45875 0.5
0.822 0.822 720 30 0.5
0.815 0.815
0.805 0.805
0.805 0.805
0.802 0.802
0.787 0.761 0.787
0.777 0751 0777
0623 0.615 0.623
0.551 0562 0.562
0.518 0539 0.539
0.477 0514 0.514
0.469 0.509 0.509
0.452 0.499 0.499
0.438 0.491 0491
0.429 0.486 0.486
0.424 0.484 0484
0.415 0.479 0.479
0.415 0.479 0479
0410 0.476 0.476
0.410 0.476 0.476
0410 0.476 0.476
0.400 0.471 0471
0.395 0.469 0.469
0395 0.469 0.469
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Methodology for Determination of Leak Rate Reductions as a Function of Time for PC Leakage

The Leakage Characterization Methodologies considered and evaluated herein are:

Case Leakage Treatment Reference, Eq. No.
1a Turbulent flow - Darcy's Formula Ref. 1, Eq. 3-5
1ib  Turbulent flow - Darcy's Formula (Ideal Gas) Ref. 1, Eq. 3-5
2 Laminar flow Ref. 1, Eq. 3-6
3  Molecular Flow - Dong, Bromley & Dushman Ref. 2, Eq. 2
4  Laminar Viscous Flow - Grinnell Ref. 2, Eq. 8
5  Turbulant Viscous Flow - Darcy-Weisbach Ref. 2, Eq. 13
6  Turbulent Viscous Flow - Knapp & Metzgar Ref. 2, Eq. 17/18
7  Compressible Flow - Convergent Passage Ref. 2, Eq. 21

References:

Leakage Ratio Formulation

Lx/La=[(Px' Pnorm)/ ( Pa‘ Pnorm)]o'5
LLa=[(Px-Pnom)*Px/(Tx+459.7)/((Pa-Pnom)*Pa/ (Ta+459-7))]o'5
L/La=(Px-Pnom)/(Pa-Pnorm)

Ly/La=(Py-Prom)/(Pa~Pnom)

I-x/La=(Px2' F’normz)/ ( Paz' Pnormz)

L/Le=[( sz' Pnorrnz)/ ( Paz' Pm)rrnz)]o'5
LLs=[(P*-Prom)/(Pa’Prom )17

L/La=Py/Py

1  Technical Paper 410, "Flow of Fluids through Valves, Fittings, and Pipe,” 1988 Crane

2 TID-20583, "Leakage Characteristics of Steel Containment Vessels and the Analysis of Leakage Rate Determinations,” May 1964, AEC

Attachment 3: Leak Reduction Formulations
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Application of Methodoloay from PM-1061, Rev. 0, "Determination of Reduced Primary Containment Leakage Rate
for AST Implementation" to the MSIV Leakage Pathway

147 Ppm =atmospheric air pressure (14.7 psia)

280 Ta = maximum containment accident temperature (°F)
63.8 Pa = maximum primary containment accident pressure and LLRT test pressure (psia)
39.7 Pmsv  =MSIV minimum test pressure (psia)
time time time time Py Tx PC Leakage other than MSIVs MSIV Leakage

(seconds) | (minutes)| (hours) | (days) | (psia) | CF) | 1a | 1b 2 3 4 5 6 7 ia | 1b 2 3 4 5 6 7
123.78809 2.06 0.034 0.001 45.3 | 275 10.79 | 0.67 | 0.62 | 0.62 ] 048] 0.69 ]| 0.65} 0.71 | 1.11 ] 1.19] 1.22| 1.22]1 1.35} 1.16 | 1.19] 1.14
364.77246 6.08 0.101 0.004 39.6 | 267 ] 0.711 05710511 051)10.35]059]055]0.62]1.00] 1.01| 1.00] 1.00] 0.99 | 1.00 | 1.00 | 1.00
607.49902| 10.12 0.169 0.007 269 | 221 1050 0.34]0.25] 025 0.13] 0.36 | 0.31 | 0.42] 0.70 | 0.60 | 0.49 | 0.49 | 0.37 | 0.61 | 0.57 | 0.68
911.93652| 15.20 0.253 0.011 25.1 | 207 1 0.46 ] 0.300.21] 0.21] 0.11}10.33]0.28] 0.39}0.64] 0.54| 0.42] 0.42] 0.30| 0.55| 0.51 | 0.63
1775.5615| 29.59 0.493 0.021 244 | 194 1044]10.29]1020]0.20]0.10] 0.31]0.27] 0.38] 0.62] 0.52 ] 0.39] 0.39 | 0.28 | 0.53 | 0.48 | 0.61
3485.8115| 58.10 0.968 0.040 256 | 192 10.47]10.32]1022]022]0.11]0.34]0.29]| 0.40] 0.66] 0.56] 0.44] 0.44 | 0.32 | 0.57 | 0.52 | 0.64
5623.3115] 93.72 1.562 0.065 256 | 192 10471 032]10.22]0.22]0.11]0.34] 0.29 0.40] 066 0.56 | 0.44] 0.44 | 0.32 ] 0.57 | 0.52 | 0.64
6958.499 115.97 1.933 0.081 278 | 197 1052 ] 0.36]0.27] 027 0,14 0.38] 0.33] 0.44 ] 0.72] 0.64 | 0.52 | 0.52 | 0.41 | 0.64 | 0.60 | 0.70
33311.188| 555.19 9,253 0.386 31.7 | 206 1 0.59]0.44 ] 0.35} 0.3510.20} 0.45] 040 0.50] 0.82] 0.78 | 0.68 | 0.68 | 0.58 | 0.76 | 0.73 | 0.80
57384 956.40 15.940 0.664 31 203 10581 042} 0.33]10.3310.19]0.44]0.39]0.49}0.81]| 0.75] 0.65) 0.65]| 0.55] 0.74 | 0.71 | 0.78
86305.719}:1438.43- |- 23.974- }-:0.999 .]:29.41:198:} 0.55 }.0.39 }:0.30 }- 0.30 |- 0.17-}-0.41:}.0.36 |.0.46 ] .0.77:]:0.70-] 0.59 }:0.59 |:0.48 |-0.69 ] 0.65'}:0.74
161816.72| 2696.95 | 44.949 1.873 258 | 181 10.48]0.32]10.23]0.23] 0.12] 0.34] 0.29 | 0.40] 0.67 } 0.58 | 0.44 | 0.44 | 0.33 | 0.57 | 0.53 | 0.65
248986.28 | 4149.77 | 69.163 2.882 23.6 | 169 ]10.43]0.28]0.18] 0.18 | 0.09]| 0.30] 0.25| 0.37] 0.60 | 0.50 | 0.36 | 0.36 | 0.25 | 0.50 | 0.45 | 0.59
336116.28 | 5601.94 | 93.366 3.890 225 | 162 10.40]1 0261 0.16] 0.16 | 0.08] 0.27 ] 0.23} 0.35] 0.56 | 0.46 | 0.31 ] 0.31 | 0.21 } 0.46 | 0.41 | 0.57
858595.63| 14309.93 | 238.499 | 9.937 20 141 1 0.3310.201 0.11] 0.11} 0.05]1 0.22] 0.18 } 0.31] 0.46 | 0.36 | 0.21 | 0.21 | 0.14 | 0.37 | 0.32 | 0.50
2598751.8 | 43312.53 | 721.876 | 30.078 186 | 127 1 0.281 0.17] 0.08 | 0.08 | 0.03 ]| 0.18 | 0.14) 0.291 0.39 | 0.30 | 0.16 | 0.16 | 0.10 | 0.31 | 0.26 | 0.47

Conclusions:
1. PC Leakage other than MSIV is assumed to be reduced to 56% La after 1 day and 50% La after 38 hours based on PM-1061 results.
2. MSIV Leakage reductions are based on the 1a and 7 formulations, whichever is limiting. Sheet "Drywell Pressure Data* and "F2-Leak Rate Reduction” show
the step-wise, conservatively bounding assumptions.
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Figure 2: Leak Rate Vs. Time, Calculated and Assumed
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ATTACHMENT 4

PEACH BOTTOM ATOMIC POWER STATION
UNITS2AND 3

Docket Nos. 50-277
50-278
License Nos. DPR-44
DPR-56

Supplement to License Amendment Request for
“PBAPS Alternative Source Term Implementation”

Compact Disc Containing “Attachment 4 -- AST LOCA DF Determination and Pipe Take-
offs (150 scfh).xls” Spreadsheet



.From Containment Flow Rste 2-24 hrs (cfm)
‘From Containment Flow Rate 24-48 hrs {cfm)
From Containment Flow Rate 48-72 hrs {cfm)
‘From Containment Flow Rate 72-86 hrs (cfm)
From Containment Flow Rate 96-275 hrs (ctm)
From Containment Flow Rate 275-720 hrs (¢fm)

5zkhphkhkhkwwkwhxrn BEE

A [ 8 I ¢ [ o | € ] F__| G| H | 1 | J | K | | M| N [3) P
1 PBAPS Unit 3 Determination of MSL Decontamination Factors Due to lodine Deposition
2 Unit3 Unit 3 Unit3 Unit 3 Unit 3 Unit 3 Unit 3 Unit 3 Unit3 Unit 3 Unit 3 Unit3
3 Inboard A | Inboard B | Inboard C | “inboard D Penetration A | Penetration B | Penetration C | “Penetration D Outbosrd A | Outboard B | Outboard C | 0. d D
4 Hotal Pipe Surface Area (ft) €87 620 617 0 140 140 140 140 1961 1896 1831 1618
5 Total Pipe Volums (tt) 338 305 304 0 €9 €9 €9 69 965 933 801 796
3 THorizontal Total Pipe Surface Area (i) 302 258 255 0 140 140 140 140 1891 1826 1761 1548
7 Horizontal Settling Pipe Surface Area (f) 151.19 128.87 127.60 0.00 69.95 69.95 69.95 69.95 945.54 913.03 880.55 774.04
8 THorizontal Pipe Volume (ft}) 149 127 126 0 69 69 €9 69 931 899 867 762
9 Tasrosol Settling Velocity (mVs) 1.170E-03 | 1.170E-03 | 1.170E-03 | 1.170E-03 1.1706-03 1.170E-03 1.170E-03 1.170E-03 1.170E-03 | 1.170E-03 | 1.170E03 | 1.170E-03
10 Aerosol Settling Velocity (ft/s) 3.839E-03 | 3.639€-03 | 9.839€-03 | 3.839E-03 3.839E-03 3.839€-03 3.839E-03 3.839E-03 3.839E-03 | 3.839E-03 | 3.830E-03 | 3.839E-03
11 L 1 Dep Velocity 0-24hrs {m/sec) 5.359E-06 | 5.359E-06 | 5.359E-06 | 5.359E-06 5.359E-06 5.359E-06 §.350€-06 5.359E-06 §.350E-06 | 5.359E-06 | 5.359E-06 | 5.359E-06
12 S| | Deposition Velocity 24-48hrs {m/sec) 1.248E-05 | 1.24BE-05 | 1.248E-05 | 1.248E-05 1.248E-05 1.248E-05 1.248E-05 1.24BE-05 1.248E-05 | 1.248E-05 | 1.248E-05 | 1.248E-05
13 it | Deposition Velocity 48-72hrs (m/sec 2.897E-05 | 2.897€-05 | 2.807E-05 | 2.897E-05 2.897E-05 2.897E-05 2.897E-05 2.897E-05 2.897E-05 | 2.897E-05 | 2.897E-05 | 2.897E-05
14 Hg) ! Deposition Velocity 72-96hrs (ml:ej 4.630E-05 | 4.630E-05 | 4.630E-05 | 4.630E-05 4.630E-05 4.630E-05 4.630E-05 4.630E-05 4.630E-05 | 4.630E-05 | 4.630E-05 | 4.630E-05
15 T3 lemental Deposition Velocity 86-275hrs (m/sec) 7.945E-05 | 7.945E-05 | 7.945E-05 | 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.845€-05 7.945E-05 | 7.945E-05 | 7.945E-05 | 7.945E-05
16 El | Dep Velocity 275-720hrs (m/sec) 7.945E-05 | 7.945E-05 | 7.945E-05 | 7.945E-05 7.045E-05 7.945E-05 7.945E-05 7.845E-05 7.945E-05 | 7.945€-05 | 7.045E-05 | 7.845E-05
17 E Deposition Velocity 0-24hrs (f/sec) 1.758E-05 | 1.758E-05 | 1.758E-05 | 1.758E-05 1.758ED: 1.758E-05 1.756E05 1.758E-05 1.758E-05 | 1.758E-05 | 1.758E-05 | 1.758E-05
18 1 Deposition Velocity 24-48hrs (fi/sec, 4.095E-05 | 4.095E 4.095E05 | 4.095E-05 4.095E-0 4.095E-05 4.095E-05 4.095E-05 | 4.095E-05 | 4.095E-05 | 4.095E-05
] lemantal Deposition Velocity 48:72hrs {fisec .503E-05 | 9.503E  503E-05 | 9.503E-05 9.603E05 9.503E-05 9.503E-05 '503E-05 | 9.503E-05 | 9.503E05 | 9.503E-05
20 Ition Velocity 72-66hrs (ft/sec S10E-04 | 1.5¢ S19E-04 | 1.519E04 519E-04 519E-04 519E 519E-04 | 1.519E-04 | 1.519E04 S10E
1 E ] Deposmon Velocity $6-275hrs (fUsec! 2.607€-04 | 2.60 607E-04 | 2.607E-04 2.607E-04 2.607E-04 . 2.607E-04 2.607E-04_| 2.607E-04
22 ion Velocity 275-720hrs (f/sec) 2.607E-04 | 2.607E. 607E-04 | 2.607E-04 507E-04 2.607E-04 2.607E04 2.607E04 .607E-04_| 2.607€-04
23 “Orgunic Dep Velocity 0-24hrs (mVsec) 5.960E-09 | 5.969E-09 | 5.969E-09 | 5.969E-09 5.969E-09 5.969E-09 5.969E-09 5.969E-09 5 O69E-09 | 5.869E-09
24 Horganic Deposition Velocity 24-48hrs (m/sec) 1.390E-08 | 1.390€-08 | 1.390€-08 | 1.390E-08 1.390E-08 1.390E-08 1.390E-08 1.390E-08 1.390€-08_| 1.890E-08
25 *¥0rganic Deposition Velocity 48-T2hrs (m/sec, 3.226E-08 | 3.226E-08 | 3.226E-08 | 3.226E-08 3.226E-08 3.226E-08 3.226E-08 3.226E-08 3.226E-08_| 3.226E-08
26 Torganic Deposition Velocity 72-86hrs (m/sec) 5.156E-08 | 5.156E-08 | 5.1S6E-08 | 5.156E-08 6.156E-08 5.156E-08 5.156E-08 5.156E-08 5.156E-08 | 5.156E-08
27 *¥organic Deposluon Velocity '96.275hrs (misec) 8.849E-08 | 6.849E-08 | 8.849E-08 | 8.849€-08 8.849E-08 8.849E-08 8.849E-08 8.845E-08 8.849E-08 | 8.849E-08
Organic Deposition Velocuy 275-720hrs (m/sec) 8.849E-08 | 8.849E-08 | 8.849E-08 | 8.849E-08 8.849E-08 8.849E-08 8.849E. 8.845E-08 8.849E-08 | 8.849E-08
Organic D y 0-24hrs (fi/sec) _95BE-08 | 1.058E-08 | 1.958E-08 | 1.956E-08 SBE-OF 058E-08 1.958E-0¢ 95BE-08 1.958E-08 | 1.95BE-08
Organic Deposition Velocrty 24-48hrs (fUsec) 4.561E-08 | 4.561E-08 | 4.561E-08 | 4 561E-08 4.561E-0 4 S61E-0¢ 4 561E-08 4.561E-0¢ 4.561E-08 | 4.561E-0€
Organic Deposition Velocity 48-72hrs {f/sec 058E-07 | 1.058E-07 | 1.058E-07 | 1.058E-07 0S6E-0 058E-0 1.058E-0 058E-0 058E-07_| 1.058E-0
Organic Deposition Velocity 72-96hrs {fi/se 632E-07 | 1.692E-07 | 1.692E-07 | 1.692E-07 69264 3 692E-07_| 1.692E07
Organic Deposition Velocity 86-275hrs {fV; 2.903E-07 | 2.903E-07 | 2.003E07 | 2.903E-07 903EL X
Organic Dep Velocity 275-720hrs {fv! 2.903E-07 | 2. . X 07
Uncorrected Flow Rate (scth
T T Astifclal Containment FIoW Rate 0-2 hrs {¢fm)

“harosol Filter Efficiency (24-48 hra)
_*Asrosol Filter Efficlency (48-72 hrs)
! Aasrosol Filter Efficiency (72-98 hrs)
4Asrosol Fitter Efficiency (96-275 hrs)
-*astosol Filter Efficiency (275-720 hrs)
“Elemental Filter Efficiency (0-24 hrs)
_,‘Elemenul Filter Efficlency (24-48 hrs)
T ‘Tiemental Filter Efii icioncy (58-T2 hro)
3 4Elemental Filter Etficiericy (72-96 hrs)
*Elementai Filter Etficlency (86-275 hre)
lemental Filter Emcnncy (275-720 hrs)
“Organic Filter Efficlency (0-24 hrs)
Organic F'Itar Etﬁciem:y (24-48 hrs)
Orgnnic Flter Elﬁciency (48-72 trs)
i “Organic Fitter Efficiency (72-96 hrs}
‘Org:mc Filter Efficiency (96-275 hrs)

2% 1 YOrganic Fitter Efficlency (275-720 hrs)

- Pipe Flow Rate 0-24 hrs (cfm)
7 Plpe Flow Rate 24-48 hrs (cfm)
Pipe Flow Rate 48-72 hrs (cfm)
Pipe Fiow Rate 72-96 hrs (cfm)
Pipe Flow Rate 96-275 hrs (cfm)
i3 IS Pipe Flow Rate 275-720 hrs {cfm)
Pipe Flow Rate 0-24 hrs (cth)
Pipe Flow Rate 2448 hrs (cfh)
Pipe Fiow Rate 48-72 hrs (cth
Pipe Flow Rate 72-96 hrs (cfh,
Pipe Flow Rate $6-275 hrs (cfh! . . A .
Pipe Flow Rate 275-720 hrs (cth 0.0000 0000 3.124; 3.1245 0.0000 .0000 46.8750 46.8750
Aerosol Settling Rate Constant (he’)) 1.40E+01 | 1.40E+01 | 1.40E+01 #DIV/Ol 1.40E+01 1.40E+01 1.40E+01 1.40E+01 1.40E+01 140E+01 1.40E+01 1.40E+01
e | Deposition Rate Constant 0-24hr (hr) 1.29E-01 | 1.29E-01 | 1.29E-01 #DIVIOI 1.29€-01 1.29E-01 1.29€E-04 1.29E-01 1.29E-01 1.29E-01 1.29E-01 1.29E-01
3 | Deposition Rate Constant 24-48hr (hr)) 3.00E-01 | 3.00E-0! | 3.00E-01 201V 3.00E-01 3.00E-01 3.00E-01 3.00E-0t 3.00€-01 3.00E-01 3.00E-01 3.00E-01
T | Deposition Rate Constant 48-72hr (hr") 6.95E-01 6.95E-01 6.95E-01 #DIV/O 6.95E-01 6.95E-01 6.95E-01 6.95E-01 6.95E-01 6.95E-01 6.95E-01 6.95E-01
3N | Deposition Rate Constant 72-86hr the!) 1.11E+400 | 1.11E+00 | 1.11E+00 #0iV/OL 1.11E+00 1.11E+00 1.11E+00 1.11E+00 1.11E+00 1.11E+00 1.11E+00 1.11E+00
*El 1 Dep: Rate C. 96-275hrjhr") 1.91E+00 | 1.91E+00 | 1.91E+00 20IvV/0 1.91E400 1.91E+00 1.91E+00 1.91E+00 1.91E+00 1.01E+00 1.91E+00 1.91E+00
3 1 Deposition Rate Constant 275-720hr (hr") 1.81E+00 | 1.91E+00 | 1.81E+00 0Iv/I0! 1.91E+00 1.91E+00 1.91E+00 1.91E+00 1.91E+00 1.91E+00 1.91E+00 1.91E+00
'Organic Deposition Rate Constant 0-24hr (hr” ') 1.43E-04 1.43E-04 1.43E-04 #01vV/O! 143E-04 1.43E-04 1.43E-04 1.43E-04 143E-04 1.43E-04 1.43E-04 1.43E-04
Org D ition Rate Cq 1t 24-48hr (hr“) 3.34E04 | 3.34E-04 | 3.24E-04 #0IV/0! 3.J4E-04 3.34E-04 3.34E-04 3.34E-04 3.34E-04 I.HE-04 . UE-4 3.34E-04
JOrganic Deposmon Rate Constant 48-72hr (hr)) 7.74E-04 7.74E-04 7.74E-04 #OVOL 7.74E-04 7.74E-04 7.74E-04 7.74E-04 7.74E-04 7.74E-04 7.74E-04 7.74E-04
*Organic Deposition Rate C 72-96hr (hr’') 1.24E-03 1.24E-03 1.24E-03 #0001 1.24E-03 1.24E-03 1.24E-03 1.24E-03 1.24E-03 1.24E-03 1.24E-03 1.24E-03
‘Organic Dep Rate C: 1t 96-275hr (hr") 2.12E-03 2.12E-03 | 2.12E-03 DIVt 2.12E-03 2.12E-03 2.12E-03 2.12E-03 2.12E-03 2.12E-03 2.12E03 2.12E-03
30rganic Deposition Rate Constant 275-720hr (he'") 2.12E-03 | 2.12E-03 | 2.12E-03 #DIvVIO! 2.12E-03 2.12€-03 2.12E-03 2.126-09 2.12E-03 2.12E-03 2.12E-03 2.12E-03
i T Aerosol Filter Efficiency (0-24 hrs)

"Pipa Walt Temperature  0-24hr (F)[558.00

slelelels[e[s]zlzlz]z[zl]alr]z]slzlalala e v ]2 s 0 22 ]2 2 (2 [0]2 |20 0 o 8 Alk ]t

Pipe Wall Temperature, 0-24hr (K}|565.37 VPiping Take-off S y (attached)
Pips Wall Temperature, 24-48hr (F)|410.00 2]USNRC Document AEB-98-03, 12/9/1998, Page A-3, Median Value
Pipe Wall Temperature, 24-48hr (K)|483.15 3|USNRC Document AEB-98-03, 12/9/1998, Page A-2, Farmula 2
'Pipe Wall Temperature, 48-72hr (F)[300.00 “|USNRC Document AEB-98-03, 12/9/1998, Page A-2, Formula 4
Pipe Wall Temperature, 48-72hr (K)|422.04 &[Cling, J.E. "MSIV Leakage lodine T port Analysis®, 3/26/1991
"Pipe Wall Temperature, 72-96hr (F){250.00 ¢ |NUREG/CR-6604, RADTRAD Manual, 4/1998; Supplement 1, 6/1999
Pipe Wall Temperature, 72-96hr (K}(394.26 [Ciine, J.E. 81990 [
97 "Pipe Walt Temperature, $6-275hr {(F)|200.00 & {Condenser Not Credited
98 Pipe Wall Temperature, 96-275hr (K)!366.48 %[PBAPS Technical Spedification
99 Pipe Wall Temperature, 275-720hr (F)|200.00 Y2 /PBAPS Technical Specification
100| Pipe Wall T e, 275-720hr (K){366.48 1 |value used to simulate an un-mixed dry pp chamber alr space for the first 2 hours of the LOCA.
101 *Cond Temperature, {F)|Not Credited 2 |Main Steam Line Break of longest Inboard ine d, with no deposition credit (l.e., 0 area and volume)
102| Cond: Temperature, (K)|Not Credited 13[No extrapolation from Test pressure to P, applied due to small ditferential, short time of that differential, and other conservatisms.
103| Standard Temperature, 1t (F)|68
04 SMSIV Test Pressure, ¢ nt (psig)|25
05 Leak Rate R Factor, 0-24hr|1.000
06 Leak Rate Red Factor, 24-48hr|0.772
07 Leak Rate Red Factor, 48-72hr|0.654
0¢ Leak Rate Reduction Factor, 72-96hr{0.590
09 Leak Rate Reduction Factor, 96-275hr|0.562
110 Leak Rate Reduction Factor, 275-720hr|0.500
11 YPpeak P, Contai P . 1t (psig) 49.1
112] Atmospheric Pressure, constant (psia)|14.7
113 PExtrapolation Factor, 1.00
114
115
116
117} - :
o st o . > . . L .
i - = R - - —_— A ———— —— - — -_ - —— e - e, . PR S T R — ——— ———— T~ S
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Al 8 1 c 1 D | E I [4 I 6 1 H
! PBAPS Unit 3 Determination of MSL Decontamination Factors Due to lodine Depositio|
2 Unit3 Unit3 Unit 3 Unit3 Unit 3
3 Inboard A inboard B Inboard C Pinboard D Penetration A
[ 4_hrea () ='MS Pping Summary"A37 ='MS Piping Summary'837 »'MS Piping Summary'C37 0 ='MS Ppng Summary®A39
[ 5 Lima (1) [« MS Piping Summary'A38 «MS Piping Summary'B38 [«MS Piping Summary'C38 o «MSPiping Summary®A0 |
| 6 hrea (n}) ='MS Piping Summary1A28 [« MS Piping Summary'B28 ~MS Piping Summary'iC28 0 =MSPpingSummarytA3o 0000 |
7 hrea (1)) =C3672 «036/2 =E3672 oF$672 «H36/2
[ 6 fime (nY, MS Pping Summary1A29 <MS Piping Summary'829 - =MS Piping Summary'C29 o =MS Ppng Summary'Adt |
| 0 by (mis)] 000117 000117 000117 000117 ! 0.00317
10 }ity (Ve $8/0.3048 =D39/0.3048 =E39/0 3048 =F$3/0.3048 : [=H33/0.3048
[ 11 ] (msec) =« EXP{(2809/$8$90}-12 5100 wEXP((2805/'$B3$90)-12.5)/100 =EXP{(280W$8$90}-12.5)100 «EXP{{2805/3B$90)-12.5)'100 | =EXP((2600/38§90}125y100 |
[ 12 | (vses) «EXPY((28 )>12.5/100 «EXP{(260%3B392)-12 5100 =EXP{(280$8392)-12.5)/100, «EXP((280938392)-12.5)100 { «EXP((2600/8892)}-12.5¥100 |
[13] (veec)! =EXP{(28 125100 EXP((280938$94)- 12 5)/100 =EXP{((2800/38894)-12.5//100 «EXP((280/38394)-12.5/100 ! <EXP((280W$B$94)12.5/100
[14] (mvaec) =EXP{(2809/3B$96)-12.5)100 «EXP((280W3B396)-12.5)/100 =EXP{(2800/$8396)-12.5)/100 =EXP((2809/$B$96)-12.5/100 = EXP((280%$B$96)-12.5)/100 ]
[15 | (misec)! =EXP{(2609$8$96)-12.5)/100 =EXP{(2803B358)-12.5)/100 ~EXP((2809/$8598)-12.5/100 =EXP({2609$8390)-12.5/100 ! [«EXP{(280%$8$96)-12.8)/100
[16] (m/eac)! =EXP((2809/$8$100)-12.5)/100 =EXP{((2809/$83 100)-12.5)/100 = EXP((2609/$8$100)-12.5¥100 =EXP{({260W$8$100)-12.5)/100 ! «EXP{(260W$B$100)-12.5)100
(17 (tvuec)] 1170 304 =011/0 304 2E11/0.3048 =F 11/0 304 [=H11/0.3048
Weec)| +C12/0 304 [=D12/0.304 =£12/0.3048 =F12/0 3048 wH12/0.3048
n.mc%' «C13/0.304¢ [=D13/0.304¢ =E13/0.304 wF13/0.304¢ wH13/0.304¢
[ 20 ) (tVsec =C14/0.3048 mD14/0.304¢ =E 14/0 304/ =F 14/0.304¢ [xH14/0.3048
21} (tec)] «C15/0.3048 =D15/0.3046 [=E15/0.304 [<F15/0.304¢ : =H15/0.3048
[22 } (aec), =C16/0.3048 =D16/0 304¢ 6/0.304¢ =F16/0.3048 [=H16/0.3048
[ 23] (mlwe)l = EXP{(28093B$90)-19.3)/100 =EXP((2609/38590}19.3/100 -Exruzsowsasoopo 3y100 =EXP{{2609$B$90)-19.3)/100 =EXP((2600/$8$90)-19.3/100
24| {nveec) «EXP((2800$8$92)-19.3/100 «EXP{(2809/38892)-19.3)/100 ; <EXP((2809$B$82}-19.3)100 =EXP{(2600/38892)-19.3Y100 «EXP((2600/$8$92)-19.3Y100
[25 [ {nvsec) «EXP((2800/$5$94)-19.2Y100 «EXP{(26093B8394)-19.3/100 «EXP{(2809$B354)- 19.3)100 ~EXP({2600/38$94)-19.3)100 =EXP{((26800/$8$94)-19.3)/100
[ 26 | {vsec)! wEXP{(260WSB$96)-19.3Y100 EXP{{260938$56)-19.3/100 «EXP((28093B8396)-10 3Y100 =EXP((260W3B$96)-19.3100 «EXP((2609/$8$96)-19.3/100
27 | {misec =EXP((2809/38$98}-19 3y100 «EXP((2800/38$96)-19.3/100 wEXP((: )-19.3)/100 =EXP{(2600/$8$88)-19 3)/100 =EXP((260038$96)-193y100 |
| 28 } (nvsec)] = EXP{(280%/$B$100}-19.3/100 =EXP((2609/$8$100}-19.3/100 =EXP((260938$100)-19.3)/100 =EXP({2600/$8$100)-19.3/100 =EXP((2600/$8$100)-19.3/100
[29) (tisec); «C23/0.304 =02 £23/0.304¢ =F23/03048 =H23/0.304¢
30 } (tWsec)! «C2470.304 =D24/0 304 [«F24/0.3048 aH2470.304¢
[31) (Vsec) =C25/0.304 [+D25/0.304 «F25/0.3048 wH25/0 304¢
| 32} (tVsec) =C: 8 =026/0.3 [«F26/0.3048 ] =H26/0.304¢
23] .l"Eﬂ 7/0.304 2027/0.304 <F2710.3048 ] H27/0.304¢
[54) (tsee)! #C26/0.3048__ = 8 ) =F28/0.3048 i mH28/0.304¢
| 35 }o (acth)] «BWROG Lul Rate Comcuon’!Ms aBWROG Leak Rate Correcbon184$ _1+BWROG Leak Rate Correction'1D45 . B L =BWROG L
[ 36 jrs (cfm
37 jrs (ctm) . "'BWROG Leak Rata
[3a s (ctm) F$37°$8106
[ 30 Jes (ctem) F$37°$8107
[ 40 Jes {cten) F$37°$8108
[ 41 jrs (cten)
[ 42 Jes (ctm, NA
[ 43 Jrs (efm) m((H$3S"$B$113°(($B63+460)/($881034460))¥60)"$|
[44 }ra (ctm] (H835°$B%133°(($8914460)/($B$103+460))¥60)°S]
[ 45 Jes (ctm| H$35°$8$113°(($893 +460)/($83103+460))/60)"${
[48 Jrs (ctm] (1835°$B3113°(($895+460)/($83103+460))/80) 8|
[ 47 Jre (ctm) =((H$35°8BS 113°(($B97 +460)/($B88103+460)) ¥80)'S|
48 Jry {ctm] 388 110(($899,460)/($85103+460)))60) 3§
[ 49 hes (cth, =H43°60
io_\fl__(elh =}H44°60
S1 rs (cth) =H45°60
EE}:M 46760
E hra {cth =H4T*60
54 hra {cth) =H48°60
135 "
56 bt (hr™)| |={(C810°C$7)/C88)3600 ={(0310°D$7)/D$2)"3600 a((ES10°ESTVESS) 3600 ={(FS10°F§7)/F$8)°3600 ! s{HS1CHSTYHSE) 3600 ]
[57 bor (he) ={(C17°C$4)/C85)°3600 +({D17°D$4)D$5)°3600 =((E17°ES4YE$5)"3600 o{(F17°F$4)/F$5)°3600 s{(H17°HS4HSS)"d600 00 ]
[ 58 phr (hrh) ={(C18°C$4)C$5)°3600 ={{018°D$4YD$5)3600 »{(E18"ES4)E$5)°3600 w{{F18°F$4)/F$5)°3600 o{(H18°HS4HSS5)73600 ]
59 phr (hr?) +{(C19°C$4)/C3$5)°3600 «{(D19°D$4)/D35)°3600 v ={(E19"ES4YES5)*3600 =((F19°F$4)F$5)"3600 ={(H19"H$4)H$5)"3600 .
60 $he (he'h) ={(C20°C$4)/C$5)"3600 ={(D20°D3$4)0$5)"3600 ={(E20°E$4)YE$5)°3600 ={(F20°F$4)/F$5)°3800 ={(H20°H$4)H$5)"3600
€1 phr (W' 2{(C21°C$4)/C$5)*3600 ={(D21°D$4)D$5)°3600 ={(€21°E$4)/E$5)*3600 ={(F21°F$4)'F$5)°3600 ¢ ={(H21 H$4)/H$S) 3600
62 pe (') ={(C22°C$4)/C$5]°3600 |={(D22°D3$4YD$5)°3600 a{(E22°E$4YE$5)°3600 ={{F22°F$4)/F$5)"3600. =22 HSYMSS)3600 0 00
€3 Jhr (b, ={(C20"C$4)/C$5)°3600 »{(D29°D$4)0$5)°3600 j «{(E29"ES4)E$5)°3600 ={(F29°F$4)F$5)*3600 [w{(H29 HS4)H$5)°3600
64 phr (hr'hy ={{C30°C$4)/C$5)°3600 ={(D30°D$4)yD3$5)°3600 |=({E30°E$4)ES$5)°3600, o((F30°F$4)F$5)°3600 ={{H30 HS4YH$5)"3600
65 phe (W) ={{C31°C$4)/C$5)"3600 +((D31°D$4)D$5)"3600 ={(E31°E$4YE$5)°3600 [={(F31°F$4)F $5)°3600 ={(H31"HS4)H$5)*3600
68 phr (hr')| ={{C32°C$4)/C$5)°3600 =((D32°D$4)YD$5)°3600 {{E32°E$S4VE$5)°3600 ={(F32°F$4)F$5)"3600 ={(H32°H$4)/H$5)"3600
67 bhr (hr™), =((C33°C$4)/C$5)°3600 ={(D33°D$4)D3$5)°3600 =((E33°ESAYE$5)°3600 =((F33°F$4)F$5)°3600, a((H33'H$4)H$5)°3600
68 Jhr (hr) »{{C34°C$4)/C$5)*3600 «((D34°D$4YD$5)°3600 ={{E34"ESAYES5)°3600 ={{F34F $4)F$5)"3600 =((H34°H$4YHSS)3600
9 O
70 }-24 hrs) PIF(C335m0.0, 1-{3/(34((C356°CE8)C49))) 1F(D$3500,0,1-1/{1+{(D$56°D8$8YD49))) wiF(E$3500,0,1-{1/{1 +{(ES56 ESOVE4S)) T wlF(F$35+0.0,1{141+{{F$56 FS8YF40)})) 4, : L =IF(HE35=0,0,1{ 1/ 1+((HS56°HSOYHAO)))
71 }-48 hrs) =IF(C$35=0,0,§{ 1/{14({C356°C$8YT50)) F(D$35=0,0,1-{ 1A 14{(D$56"D$6¥0501))) * @i (F$350,0,1-{ (1 +{(F$36°F$8)F50)))) wiF (H$3500,0,1-{1/(14{(H$56°H38)H50))))
72 372 hre) wIF(C3350,0,1{1/(1+{{CS56°CSEYCS L)) v =IF(D$3540,0,1-{141+((D$56°0$8)D51)))) alF{ES35e0,0,1-{1A1+{(ESS6ESBYESI))) - ‘lF(F$3540,0,1-{1V(1+((F$56°F$8YF51))) - IF(H$3Sm0.0, 1-( L/(1+{(HE36°HSBYHS 1))
73 }-96 hrs) »IF(C$350.0,1-{ V{1 +{{C$56°C38/CE2))) % wlF(D$350,0,1-(1{ 1+{(D$56°D3$8)052)))) ; IF(E$3500,0,1-{ /{1 +((ESS8°ESBYES2)))) : IF(F$3520,0,1-{ W/ 1+{{F$ 56 FSRYF52)))) " =IF(H$3520,0, 1-{ V{1 +{(H$56°H$8YH52)))
T4 RTS hrs) wIF(CS350.0,1-{1(1+{({C$38°CSBYCSAN) . wIF(D$3500,0,1-{1{1+{(D$56"D38YDS3)))) -  wiF (E$3500,0,1-(1/($+ ({ES56°ES8YESI))) | F{F$35w0,0, 1141 +{{F$56°FS8YF53)))) IF(HSI5=0,0,1{ 1 14((H$56°HSOVHSI))))
75 720 hre) aiF(C$350,0,1{1/{14{(C$56°C$8)T54))) i . mIF(E$35=0,0,1-{1{1+{(E$56°ESSYESAY)) . " wlF (F33500,0,1-{ W(1+{(F$58'FS8YF54)))) 3 IF(H835=0,0,1-( 1 1+{(H$56°HS8)/H54))))
76 }-24 hrs) wiF(C33590,0,1-{1/(14{(CST"CE5YC4o)) , *, wlF (D$3500,0,1-(1/(1 +{(D57°DSSYD49)))) =IF(E$350,0,1-{1/{1+{(ESTESSVEAQ))) {F(F$35w0,0,1-{1/(1 ¢ {(F5T°FSSYF4M))) {F(H$3500,0,1-(1/(14((HS7°HE5)HAB))))
77 }48 s), F(C$35w0,0,1-{1/(1+((C58°C5¥C50)) IF(D8I5=0,0,1-{ 14 14{{058°D$5Y0D50))) ;| mlF(E$3500,0,1{1/(1+{(ES8'ESSYESON) T wiF{F$350,0, 1{ VL 1${(FS6°FSSYFSONN) wlF(HS36w0,0,1-{1/{1+{(HE8 HESVHSON))
78 }72 hre) =iF(C3350,0,1{ 11 +((CSCSYCEI)) | wlF(D$350,0,14{ ¥{1+{(D59°D$SYDS1))) - =IF{E$3500,0,1{ 1A 1+{(ESOESSYES1))) ! mIF(F$35=0,0,1-{ V{1 +{(FSOFSSYFS1) '3 =1 (H8350.0,1-{ V(1 {{(HSOHSSWHS 1))
79 }-06 hrs) IF(C8350.0,1-{1/{14{(C80°CS$5YT52)))) - wIF(E$35=0,0,1-{ 11 +{(EGO"ESSYES2)) slF(F$35=0,0,1-{ 1/(1+{(FEO'FSSYFS2)) =2 »IF(H$350,0, 1-{U{1+{(H60"H$S)H52)))) -
80 275 hre) mIF(C$3520,0,1-{ 1{1+{(C61°C35)YC53))) ! F(E$35w0,0,1-{1/(1+((E61°ESSYESIN)) «lF(F$3500,0,14V(1+{(F61'FSSYFSIN)) %) wIF (H8350,0, 1 V{1+{(HB1° HSSVHSI))))
81720 hrs) =IF(C$3520,0,1-{1/(3+{(C62°CESVCB4)))) . - 1F(E$35%0,0,1-{141+((E62°ESSVESA))) < wIF(F33520,0,1-{1/(1+{(FB2°FSSVF54)))) @lF{H$35e0,0,1-{ 1/(1+{(H62"HS5PHS54)))
82 }-24 hra) =IF{C33500,0,1-{U(1+{({CE3°CISYCA0)) | 7. mIF(D8$35w0,0,1-{ 141 +{(D63°D$5VD40))) F(ES3500,0,1-{1/(1+((E63°ESSYE49)) _ wiF{F$35=0,0,1-{ 1 1+((FB3"FSSYF4m)}) =IF(H$3500,0,1-{ {14{(HBI"HESYHA)) .,
83 48 hrs) IF(C$35=0,0, 1-{ /(1 H{(CL4°CESHCSON) , =IF(D$35=0,0,11/(14{(D84°DISYD50)))) , aIF(E3350,0,1-{ 1/ 1+{(E64"ESSYESO)))) IF(F$35=0,0,1-(/{14((F64°F$5)F50)) A IF(H835=0,0,1-{V1+{(HE4"HSSYHS0N)
84 )-72 hrs) ‘wiF(C$35=0,0,1-{1/{1+{(C65"CS5¥TE1)))} #lF{D$35=0,0,1{1/1+((D65°D$5VD51)))) . «IF(E$35=0,0,1-{ V{1 +{{ESS"ESSVES1)))) [F(F$350,0, 81/ 1 +{(FE5"FSSYFS1)))) =IF(H$3500,0, 1-{ 1 14{(HBS HSSYHS 1)) -
85 }-96 hrs) wIF(C$3500,0,1-{ 14 1+{(C66'CS5VCS2))) »IF(D$350,0, t-{1/(14{{D66°DI5YDE2))) IF(E$35«0,0,1-{1/(1+{{EB6°ESEVES2))) . wIF(F$350,0,1-{1/(1+{(FeS°F$SYFS2))) - i (H33520,0,1-{ V(1 +{(HBSHSSHHS2)))
86 276 hre) =IF(C33500,0,141(14{(C67°C35)CS3)) #F(0$3520,0, 1-{1(1+((DS7-D$5YD53))) IF{E$3520,0,1-{ 141+ ((EST'ESSYESIN ..~ * ‘-lF(Fsas-o 0, |-(|/(|.((F¢1‘FssyFsa)») #IF(HS3500,0,1-{ V{1+{(HO7 HSS}H53)))
TZ“ _.m)[ $: (0$3520,0,1-(1/(1+{(068 D$5YD54)))) *F(E$3520,0, 1 W[ 1 +((ESSTESSVESAN) i - #1F(H$3520,0,1{ U{1+{(HEHSS)
| 89 j24hr (F) = BWROG Leak Rate CorrectionAS References:
[ 0] R_LK)’_(B@-Q) *(5/9)+273.18 11 Piping Take-off Summary (attached) T
o (r) =BWROG Lesk Rate Coection’AS *[USNAC Document AEB-96-03, 12//1998, Page A-3, Median Vaive
[ 92] lahr (K)s(B91-32)"(5/9)+273.05 $]USNAC Document AEB-99-03, 12/W1996, Page A-2, Formuls 2
| 93 {720 (F) *BWROG Leak Rate ComectionlA7 4{USNRC Document AEB-88-03, 12/9/1968, Page A-2, Formula 4
[ 94 [r2hr (K) =(B93-32)"(5/9)+ 273.15 ¢]Cline, J.E. "MSIV Leakage_lodine Transport Analysis”, ¥/26/1991
B “hr(F) «BWROG Leak Rate CorrectionA8 §|NUREG/CR-6604, RADTRAD Manual, mm Supplement 1, 6/1999
96 behr (K)! -(805-3_2)_(_5/9).273!5 ! 7[Cline, J.E. 8/1990
[ 97 |78 (F) «BWROG Leak Rate Correction’A *C Nol Credited }
[ver MK)I:(BOHIZ[ (6/9)+273.15 *IPBAPS Technical Specitication T
[ 90 120k (F) s BWROG Lesk Rate CorrectionA10 ' % PBAPS Technical Specificaton
100201 2_(!()'-899-32)_(_519).27: 15 *']Vaiue used to simulate an un-muxed dryweilisuppression chamber ax space for the first 2
[101ptant (El Not Credited ' [Main Steam Line Break of longest inboard E\"e d, with no dep credit(ie. O
102}tant (K)/uIF(B101="Not Cradied’, “Not Credited", (8101-32)(5/9}+273 15) 13[No extiapolation from Tes! pressurs 1o F, apphed due 10 simall diferental, short bme of i
gn_l_(a’-‘BwROG Leak Rale Comaction’Ad
1041 (psig) 25 .
105}, 0-24hrf1 -
106| 24-48hr}0.772 —
107]48-72hr}0.654 T
108] 72-06hr[0.59 ”
-276hr]0.563
[115]5-720nr/0.8
[111]t (paig),49 1
_uih__(plh) ) <GWADE Leak Rate Correction ATl
113}onstant]1
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Aflachment 4: Unit 3 DF Determun Formulss

NA-- : NA <
={(1$35°$8$ 1 13°(($B80+460)/($88103+460)) 60} % =((J$35°$881 n'((&Bas«eowsaslw»ywrs -((Ksss‘sssl 12
={(1$35°$8$113°(($B91+450)/($84103+460))/60) S ={(J$35°$88 113°(($891+480)/($8%103+480)))60)°$ a{(K$35°$B$113" ((&8910‘60)((&88]030460)))400)‘5‘

asaliyeoy sl

] | J I K I I M I N | 0 | [
1 ' '
2 Unit 3 Unit 3 Unit3 Unit3 Unit3
3 P tion B [ Ypenetration D Outboard A Outboard B
4 _|='MS Pping Summary’B39 =MS Piping SummaryiC39 »'MS Piping Summary'D39 = MS Piping SummarylAd1 ='MS Pping Summary'B41
S _|sMS Piping Summary1B840 = MS Pping SummaryiC40 ='MS Pping Summary'tD40 s MS Piping Summary1A42 ='MS Pping Summary'B842
8 |=MS Pping Summary1830 =« MS Ppuy SummaryiC30 =MS SummaryD30 ="MS Ppng Summary'A32 =MS Summary'B32
7 |=is6r2 =J$6/72 =K$672 aM$6/2 aN$6/2
8 |=MS Pping Sunmary'B31 = MS Piping Summary’C31 =MS Ppng 5 D31 aMS Piping Summary1A33 =MS Piping Summary1B33 =MS Pping Summary1C33 =M Pping Summary1033
| ® Jooor7 0.00117 0.00117 0.00117 000117 0.00117 0.00117.
10 [+1$5/0 3048 $V0.3048 =K$¥0 3048 =M$3/0 3048 =N$3/0.3048 =0$8/0.3048 =P$90.3048
11 [«EXP{(280/38390)-12.5)/100 =EXP{(280%3B$90}-12.5/100 =EXP((2809$8$90)-12.5/100 =EXP{(28093B390)-12.5)/100 ~EXP((2809/3B$90)-12 5)/100 = EXP{(2800/35$90)- 12 5)/100 =EXP((2606r38$90)-12 54100
12 |~EXP{(2800/38852)-12.5)100 =EXP((280w3B$92)-12.8Y100 ~EXP{(2809/38$92)-12 5)/100 =EXP((280338$92)-12.5)/100 ~EXP((2809/3B$92)-12.5)/100 =« EXP{(2809/36$82)-12.5)/100 =EXP{(2609/38%92)-12.5y100
13 {=EXP((2809/38354)-12.5)100 =EXP{(280038$94)-12.5/100 [« EXP{(2809/38384)-12 5)/100 =EXP((2608/56584)-12.5)/100 o 2809/$B394)-12 5)/100 = EXP((2600/38$94)-12.5/100 =EXP((2806/38304)-12 5)/100
14 |=EXP((2809/38$96)-12.5)/100 =EXP{{280%38$96)-12.5/100 =EXP{(2009/38396)-12.5)/100 = EXP{(260/38$96)-12.5)/100 =EXP((280%3B396)-12 3)/100 =EXP((2609/38$96)-12 5100 =EXP((2800/38306)-12 5100
15 |=EXP((2609/$8898)-12.5)/100 ul xp;gzsowsasoetﬂ 5100 = EXP((260%38$98)-12.5)100 =EXP((260%38306)-12.5/100 =EXP((28003B598)-12.5/100 = EXP{(2809/$5$96)-12.5)/100 EXP((260/38356)-12.5100 ]
=EXP((2809/$8$100)-12.5¥100 al 100}-12.5)/100 = 100}-12 5¥100 =EXP((2809$8$100)}-12.5/100 = 100)-12.5¥100 =EXP((2809/$8$100)-12 5100 =EXP((2809388100)-12 5100
=111/0.304 aJ 11X uu aK11/0.304 =M11/0.304 =N11/0 304 =011/0.304 =P11.0 304
+112/0.304 [«J12/0 304 =K12/0.304 =M 12/0 304 =N 1270 3044 +012/0.304 =P12,0 304
=113/0.304¢ () 13/0.304¢ =) 13/0.304 =M 13/0.304 =N 13/0.304¢ w013/0.304 «P130 304
|=114/0.304¢ [=J14/0.304 «K14/0.304 =M 14/0.304¢ «N14/0.304¢ =014/0.304 =P14/0 3048
=115/0.304¢ [=J15/0.304¢ <K 15/0.304¢ [«M15/0.304¢ =N 15/0.304 =015/0.304¢ aP150 304
2116/0.304 2J16/0.5048 =K 16/0.3048 [« 16/0.304¢ =N 16/0.304¢ +016/0.3048 =P16/0.3048
=EXP((260%$B$90)-19.3)/100 [=EXP((2009$8$90)-19.3)/100 |=EXP((260938890)-19.3)/100 = EXP((26€ 0)-19.3)100 «EXP({2800/$B$90)-19.3)/100 [=EXP{(2809/38590)-19 3100 =EXP;(2809/$B$90)-19.3¥100
=EXP((260%$8$92)19.3Y100 i wEXP((2600/$8892)-19.3)/100 -m(gzmsgsoztm;yioo [«EXP{{280938$92)-19.3)/100 «EXP{(2800/$B$92)-19.3/100 =EXP((2809/38$92)-19 3100 EXP{(2800/38352)-19 3)'100
«EXP{(2800/SB$94)-19.3/100 <EXP{{2800/3E$94)-19.3)/100 =EXP((2809/$8594)-19.3/100 [« EXP{{280/3B394)-19.3/100 =EXP({2800/88$94)-19.3)/100 |[=EXP((2808/38894)-19 3)100 =EXP({2600/$8394)-19 3Y100
=EXP((260¥3B396)-19.3)/100 = EXP{(260%3B$96)-19.3/100 =EXP((260035$96)-19.3Y100 »EXP({2600/3B839¢)-19.3/100 = EXP{(2600/$B8896)-19.3)/100 = EXP{(280V$B$96}-19.3)/100, =EXP({2800/38$96)-19 3/100
<EXP((260W$B$98)-19.3)/100 -EXP((ZBWSBSBB):W 3y100 «EXP((260935$98)-19.3Y100 [« EXP((2609/38396)-19 3100 = EXP{(2600/38$98)-19.3100 =EXP({280$8$98)-19 3)/100 = EXP((2609/38$99)-19.3)/100
wmﬂe 3y100 XP| 2809/$B$|OO 19.3/100 =EXP((2809/38$100)-19 3)/100 =EXP((2806r$8%100)-19.3)/100 =« EXP((280938$100)-19.3/100 =EXP((2809/$8$100)-19 3)/100 =EXP((2800/38$100}-19.3/100 —
=23/0. =K23/0.304 +M23/0.304 aN23/0.304 X =P230.3048
=1240. me =J24/0. m [=K24/0.3044 «M2470.304 =N24/0 304 2P24:0.3048
[=125/0.304 =J25/0. [«K25/0.30 [=M25/0.304¢ =N25/0.304 aP250.3048
=2 =26/ [=K26/0.30 wM26/ =N26/0.304 =P26/0 3048
2127/0.304 =J27/0 304 [«K27/0.304 aM27/0.304¢ «N2770.304¢ =P27/0 3048
aJ26/0 304 [=K28/0.304 0.1 =N28/0.30 =P26°0 3048
Leak Ralo Correction 1845 swuoo Losk Rate Correction1C45 I 3 L G L

-«m:s‘:astt:-((ssao«eoy(saumao)ww)'a-((m:s-sestn-«saswwy(samomeo)ww)-u.«msman-((sass«ooy(swm»mm-((ms'sema-ussas«eoy(sema«oo»ym's
m((M$35°3B3113°(($8014-460)/($8$103+480))/60) Bla((N$I5 SBS113°(($891+480)($88103+480))/60) $ ={(0$35°$88 1 13°(($B91+460)/($84103+460))/80) $E w{(PEIS"SBS 1 13°(($891+460)/($8$103+460))80)"$)

=IF(133500,0,1{1/{1{(1856°150)151)))) -
o (F (183500,0, 1 1/{1+{{1$56°138)152))))
aIF (183520,0,141/{1+{{!$56°1$8)153)}))
=IF(183500,0,1-{3/{14{(I$56188)154)))) -
wlF(1$35w0,0,1-(1/(1+({1571$5)140))))
[=LF(1$35=0.0, 1{1/{1+{{158T$5)150)))
=IF(1$3500,0,1-(1/{1+{(I59°185M151))))
#1F (1$3500,0, 1-{ U/(1+((160°185)152))) - -
=iF(183580,0,1{ 1/{14{{161°185)153))} <.
wIF(1$3560,0,1-(1/{1+{(162°135)154))))
[=IF(183500,0,1-( 1 14{(163°135)149))))
=iF(1835=0,0,1-{1(14{(164°135V150))))
alF(1$35=0,0,3-{1/{1+{(165°185)151))))
a1 (153520,0, 1-{1/(1 ({16618 5)152))))
=IF(1$3500,0,1-{1/(1+((167°1$5)/353))) -
a1f(133500,0,1{1/{1+{(168°1$5) -

,4‘

Rkl ]e]s]2]s]e e [alx]e rlala]zlsls]al:ls]a[:]:lsl:[sl'.s]gl':[gIa]rlsla[s 3 3[:.! sl 2]3 REBE

L
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 mIF(JI$35=0,0,1-{1/{1+((J65" V595 1))

-chJns-o,o 1141 +{J$56°088)I54))) *
% wIF(U$35w0,0,1-{1/(1+{(JSTJS5)40))))
© i (J$35=0,0,141/(1+{(J56 S 5)J50))))
o miF(J$3560,0,1{ 111 o{(4SJSSVIS 1))
= miF(J$35e0,0, 14 L{1+{(J60°J$5)U521)
F(J33520,0,1-{1/(16{(481°J$5)/J53))))
F{J$35w0,0,1{1/(1+{(J62°V$5)J54))))
wiF(J$3520,0,1{1/{1+{{J63ISS)J49))))
=lF(J$35=0,0,1{1/(1{(J64°J$5))50)))}

wIF{I$3500,0, 1-{ W{1+{(J08"I$3)J52))))
F(J$35=0.0,1-{ 1/{1+((JET°JSSVI5)})

IF(K$3500,0,1-{ V{1 +{(K80"

IF(M83500,0,1{ /1 +({M$ 56" M$8YMS 1))

D iF(M835e0.0,1{11+{(M56 MSSYMSON))

=IF(M83500,0,1-{ 11 +{(MS7 ‘MISYM49)}))

wlf (M$350,0,14{ (14((M50"MISYMS51)))

alF(K$3500,0,1-{ V{1 +{(KE1 KSEVKS))))

wIF(K535=0,0, 1-{1/(14{(K84"KS5VK50))))
wiF(K$3600,0,1-{1/(1+{(K65"KSSVYK51)))
=IF(K$35w0,0,1-{ {1 +{(KE6 KESVKS2))))
wiF(K$3520,0, 1-{V(1+{(KET"KSSYX53))

lF(K$3500,0,1-{ {1 +{(KBBKSSVKS4D)) o

mIF(M$35e0.0, 1-(1(1+{(MEOMESYMS2)))) .-

mlF(M$3I5aD,0, 14 /(o {(MB1"MSSYMSI)))

rlF(M‘&S-O 0, 1414 1+{(M62'MSSYMS4))))
1 -|FM35-0 0,1-{141+{(MB4"M$SYM50))))

L miF(M$35«0.0 1-{U{1+{(MEI*M$5)M40))))

“SIF(M835m0,0, 1-{ 1A 1 «{(M6S MESYMS 1))
“IF(MS350,0,1-{1/{1+{(MBE"MSSYM52)}))
lF(M$35+0,0,1-{ 1{1+((MBT°MSSYM53))
=lF(M$3500.0,3

TalF(N$35=0,0, 1-{ 1/{1+{(N$56"NSBYN5S1))))
“wiF(NS$3520,0, 1-{1/(1 +{(NS56 NSBYNSI)))}

wlF(N$3500,0,1-{1/{1+{(NS56"NSBVYNS2)))

wIF(NS3520,0, 1-(1/(1+((NSSE'NSBYNS))))
=IF(NS3500,0, 1-{ U{14{(NS7"NSSYN9)))) .
wF{N$35=0,0,1{ 1/(1+{[N56"NSSYNSO))))
alF(N$35e0,0,1-{V{1+{{NSONSSYNS1))))
F(N$350,0,1{1/{14{(N6O"NSSNS2)))) -
=IF(NS3520,0,1{1/{1+{{N6 1 NSSYN53))}} -
alF(NSISD.0, 1{U(1+{{NB2“NSSYN5A)) -
F(N$350,0,1{1/(1+{(N63I"NSSYN49)))) *
wIF(N3$35+0,0,1-{ 1A 14((N64"NS5YNSO)))) -

'

wIF(N$3500,0,1-{ V(1 +{{N6TNSSYNS3)})) e

"wiF(0$3520,0,1{1/(1+{(0856"0$6)051)))} -

21> mlF{0$350,0, 1-{1/(1 +{{064°0$5)//050))))

={(1$35°$B$ 1 13°(($893+460)/($83103+460))/80) S = {(J$35°$8$113°(($893+460)/($8$ 103+460))160)°$ ={{(K$35°$83113°(($893+460)/($83103+460)}/60)"${ °$83113°(,$893 460))Y80)"$i=((N$33°$8$113°(($893+480)/($8$ 103+480)) ¥60) $i n{(0$35 83 1 13°(($893+460)/($8$103+460)}60)"$1 = (PSI5°$B$113°(($893+460)/($8$103+460)))/60)"${
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={(1$35°$8%113°(($897 +450)/($8S103+460))160)°$.a((J$35°$88 1 13°(($097+400)/($8$103+460))1/80)°$ o{(K$35°38$112°({$897 103+460))/60)"$t ‘-((Mm'sasl|r((ssa1«eoy(saslww))yw)‘a.«ms'seslu (($897 +460)/($88 103+460))1/60) St = ((0$35°358113°(($897 +4801/($B$103+460)) ¥60)"$1 ={(PE35"$BS 113%(($B7+460)/($85103+460))160)°$}
-}‘ ﬁmm 0)/($5$103+460)))60} ua‘ﬂwym;wm; :(K gas'ﬁm 21 0 ¥, -«&mmw&m Mmmqmwmm@w&ﬂ@mxs -_g‘ﬁwmm__xmy%“mm 113°(($893+460)/($8$103+460)))/60)"H
al ) =

al44°60 =) 4460 aK44°60 [aM44°60 aN44°60 2044760 =P44°60

a145°60 =J45°60 =Ka5°60 245760 aN4560 =045°60 [<P45°6C

a148°60 2J46°63 [=K46°60 [aM45°60 aN48°60 =046°€0 P46’ 6C

al47°60, — |a47°60 =K47°60 aM47°60 aNA7°60 =047°60 [<P47 5

al48°60 2J48°60 [=K48°60 aM48°60 aN48°60 =048°60 -=4§T'so

(181018 7)188)*3600 ={(J$10°J$7)/J$8)*3600 Ju((X$10°K$7)K$8)°3600 =({M$10°M$7yM$8)°3600 Ia((N$10°NS$7yN38) 3600 ={(0$10°0$7)/088)*3600 «((P$10°P$7)/P$6)°3600

| ={((117°184)185)*3600 ={(J17°J$4)/J85)°3600 w{(K17°K$4YK$5)°3600 w{(M17°M$4)M$5)°3600 ={{(N17"NS4YN$5)*3600 ={(017°0$4)/085)°3600 ={(P17°P$4YP$5)°3600

[=((118°184)185)°3600 ={(J18°J$4)/J85)*3600 ={(K16°K$4)K$5)°3600 ={(M18°M$4)M$5)°3600 [={{N18"N$S4YN$5)"3600 «((018°0$4)/085)°3600 - |={(P18°P$4yP$5)"3600

=({119°184)/185)°3600 o{(J19°J$4)U$5)*3600 ={(K19°K$4YK$5)*3600 ={(M19°-M$4yM$5)*3600 »{{N19"N$4YN$5)*3600 ={(019°0$4)/0$5)°3600 ={(P19"P$4P$5)°3600

a((120°1$4)1$5)°3600 ={(J26°J$4)/J$5) 3600 o{(K20"K$4)X$5)°3600 a{{M20°M$4YM$5)°3600 ={(N20"N$4¥YN$5)*3600 =({(020°0$4)/0$5)"3600 {(P20"P$4)/P$5)°3600

2((121134)185)°3600 w{(J21°J84)/J$5)°3600 ={(K21°K$4)¥K$5)*3600 a{(M21°M$4YM$5)°3600 a((N21"N$4YN$5)*3600 J=((021°034)085)°3600 ={(P21°P$4)P$5)'3600

o{(122°184)1$5)*3600 - |={{J22°984yJ85)*3600 ={(K22°K$4)X$5)*3600 ={(M22°M$4yM$5)°3600 ={(N22"N$4YN$5)*3600 #{{022°0$4)/0$5)°3600 ~{(P22°P$4YP$5)°3600

[={(129°1$4)1185)°3600 [={(J29°J34)/J$5)°3600 ={(K29°K$4)X$5)°3600 [={(M29°M$4)M$5)*3600 ={(N29"N$4 VNS 5)*3600 ={(029°084)/085)*3600 =((P29°P$4)/P$5)"3600

«{(130°134)185)*3600 - =((J30°4$4)/U$5)*3600 +{(KI0"K$4)X$5)°3600 ={(M30°M$4)M$5)'3600 [={(NIONS4)N$5)°3600 ={(030°034)/0$5)"3600 o{{P30°PSAYPSS)'3600

={(13171$4)135)°3600 ={{31°J$4)/J$5)°3600 ={(K31°K$4)K$5)°3600 ={(M31"M$4)M$5) 3600 ={ (N3 1°N$4)N$$)°3600 =((031°0$4)/0$5)"3600 [={(P31°P$4)P$5)'3600

2{(132°134)185)*3600 ={{132"J$4)/J$5)*3600 ={(K32°K$4)K$5)*3600 =((M32°M$4)M$5) 3600 =({N32"N$4)N$5)*3600 =((032°0$4)0$5)*3600 ={(P32°P$4)/P$5)"3600

«{(133°1$4)185)°3600 «{(J33°J$4)/J$5)°3600 =((K33"K$4)K$5)°3600 w{(M33"M$4VM$5) 3600 =({N33"N$4YN$5)*3600 ={(033°084)/0$5)°3600 ={(P33°P$4)P$5)*3600

[=((134°184)1$5)*3600 w({J34°J$4)/J$5)°3600 ={{X34"K$4)K$5)"3600 -((Muvsay_wsraeoo =({N34°N$4)N$5)°3600 =((034°034Y0$5)°3600 «{(P34"P$4)P$5)°3600
«iF(183500,0,1{ 1 1 +{{1856"138) 1401} T2 mlF(J$3520,0,14 1 14{{JS56°U88)Y340))) wIF{K$35%0,0, 1-{ 1A 1+({KS56°KSBYKAIN)) - - -IF(MuH.o.mI(M(MmNuM))))‘ IF(N$350,0, 1-{ /(3 +{(NSS6NSBYN4O)) ™~ »IF(0$35%0,0,14{1/{1+{(08$56°0$8Y049)})} F(P335%0.0,1-{ ¥(1+{(P$56°P$8)YP4S))))
[=IF(153500,0,11/{14{(1$56"158)150)))) : " wlF(J$35+0,0,1-{ 11 +{{(J$56°J38YJS0)))) =IF{$35=0.0, 1-{ /{14{(X$56°K$BYK50)))) - — ~dF(M33540,0,1-{ 1/{1+({(M356"M$BYMS0)))) - F(NS350,0, 1 1/(1+((N$S6"NSBYNS0))) #iF(0$3520,0,1{1/({1+{(0$56°0$8)/050)}) - slF(P5350,0,1-{ 1/{ 1+{(P$56P$&YP50))))

«IF(0$3520,0,14 1/14{(0356°038)052)))) .
IF{0$3520,0,1{1/{14{0$56°058Y053)))) .
wlF(0835=0,0,1-{1/{1+{(0$56°088)054})) "
[F(03350,0,1-{1/(1+((057°035¥049))))
1F(O$35=0,0,141/(14{(055°0$5)y050)))
1F(O$350,0, 1-{1/(1+{({059°0$5¥051))))
1F{0$35w0,0, 1 1414{{060°0$5V052))))
’ iF{082500,0,1{1/{1+{(0810$5)053}))}
wIF(033500,0,1-(1/{1{(062°085)054))))
wiF(0335=0,0,1{1/(14{(063°035)049)))

1F(O$350,0,14{ U{ 14((065°03$5)/051))))
=iF(0$35=0,0,1{1/{14{{066°0$5)052))))
IF(0$35=0,0,11/(1+((087°0$5/053)))) ,
A1F(033500,0,1-A V{1+{{068°0$ SVOSD)) ciilciiig,

. aIF(P$3500,0, 111 +((P356°PS8YPS2)))

. eiF(P§3520,0,1{1/{1+{(PE1°PESYPSI)N) *
=IF{P$3500,0,1-{ /(1 +{(P6I'PSSYP4R)))) -

 wlF(P53500,0,1-{ V{1 4{(PE6 PE5YP52))) -

=iF(P$350,0,1-{1{1+{(PS56°PSOYPS1))))

F{P535e0,0,1-{111+({P$56°P$8yPS)))
wiF(P$35:0,0,1-{1/{14{(P$56°P$8)/P54)}))
; wiF{P335a0,0,1-{1/(1+{(P57°P$S)P40))
. =IF(P335=0,0, 1-{1/{1+{(P58°PSS)PS0)))) -
 miF(P535e0, 0.1-(1/('0((P59’P$5W-’i|))))
wlF(PS35e0,0,1{1/(1+{(P8O°P$SYPE2)})} ¥

IF(PP35«0,0,14{1/(1+{(PO2PEEYPSAN))

=F(P535e0,0,1-{1(1+((PS4°PSSYPSO))
=IF(P$2500,0,1{1/(1+((PES"PSSYPS1)) -

=IF(P$35=0.0, l-(ll(lﬁ(Pﬂr"W?ﬁ)))

ﬂ(B?MOI

—
|
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=
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A ] B | c | D | E | F | G | H | ] | J | K | L
1 Determination of Inboard MSIV Leak Rates using NEDC-31858P and NEDC-32091 Methodology
2
3 |Constants
4 68|Standard Temperature (°F)
5 558{Main Steam Pipe Wall Temp 0-24 hours (°F)
6 410]Main Steam Pipe Wall Temp 24-48 hours (°F)
7 300|Main Steam Pipe Wall Temp 48-72 hours (°F)
8 250|Main Steam Pipe Wall Temp 72-96 hours (°F)
9 200|Main Steam Pipe Wall Temp 96-157 hours (°F)
10 200]|Main Steam Pipe Wall Temp 157-720 hours (°F)
11 14.7|Conversion Factor {atm to psi)
12
13 |Containment Volumes
14| 159,000|Drywell Volume (it’)
15|  127,700|Wetwell Volume (ft’)
16 7.200|Reactor Vessel (ft3) space above nominal water level vs. {GE 14,000 #t° value}
17| 293,900|Total Volume (ft%)
18 | 8322.3663| Total Volume (m°)
19 1.7684 Ratio of Total Volume Io Drywell Vlolume including RPV
20
21 |Containment Temperlatures and Pressureslper Contallnment Anallysls for RSLB in PM-1061, RO
22
23 276|DW Temp (°F) at minimum DW-WW differential (at ~ 69 seconds)
24 131|WW Temp (°F) at minimum DW-WW differential {at ~ 69 seconds)
25 213.0|Average Bulk Temperature (°F)
26
27 46.1{DW Pressure (psia) {use for pressure vessel as well}
28 43.9]|WW Pressure (psia) |
29 45.1|Average Bulk Pressure (psia)
30 3.07|Average Bulk Pressure (atmospheres)
31
32 |Hydrogen Contribution from Zirconium Water Reaction
33 764}assemblies {PBAPS Value}
34 102.00|Ibs Zr/assembly {NEDC-31858P}
35 7.87|cubic feet H, per b Zr {NEDC-31858P}
36 0.20|fraction of Zr undergoing metal water reaction {NEDC-31858P}
37| 122658.67{Total Hydrogen (ft*) | | {Calculated PBAPS Value}
38 | 167782.42|Corrected to bulk average temperature {Calculated PBAPS Value}
39 | 0.5708827|Partia! Pressure of Hydrogen (atmlospheres) {Calculatecli PBAPS Vallue}
40
41 3.64|Total {H,, N,, H,0} Pressure (atmospheres {Calculated PBAPS Value}
42 [
43 |Inboard Leak Rate Determination per NEDC-32091, Section B.1.3, Duane Arlnold Example based.
44 A B C D
45 0 0 75 75]Containment Leak Rate (scfh) {use as basis for outboard flow rate}
46 0 0] 0.21435] 0.21435]Leak Rate in %/day |
47 0.0000 0.0000 0.4375 0.4375]Inboard Leak Flow Rate (cfm)
48 0.0000 0.0000] 26.2489| 26.2489]Inboard Leak Flow Rate (cfh)
49
| 50 |Note that no extrapolation from test pressure to Pa Is required based on the NEDC-31858P note
51 |that these containment conditions are essentially equivalent to test conditions.
Attachment 4: BWROG Leak Rate Correction Page 4 of 13



A B [ E ] F [ G
Main Steam Piping Summary

23.624|Main Steam 24 inch pipe ID

A B

D
PBAPS Unit 2

Nodalization (Horizontals) T

‘|Node 1 Surface Area (sq. ft )

. +.|Node 1.Volume (cu. ft.) |

- |Node 2 Surface Area (s¢ .‘ .

T Node 2 Volume (cu. ft.)

= Node 3 Surface Area (sq .-  .

i |Node 3 Volume (cu. ft.)

ol alalnlz{a]ele|~lo] o [s]w]m] -

[

N R S AT RN AP

Node 1 Surféce Area (sq. ft.

= {Node1 Volume (cu. ft.) | -

-|Node 2 Surface Area (sq.

+i%: |Node 2 Volume (cu. ft.) | -

+-/|Node'3 Surface'Area (sq.

7 [Node 3 Volume (cu. ft.) | - -

D
PBAPS Unit 3

Node v17‘.Surface Area A(:::c .

- |Node 1.Volume (cu. ft.) | "o

Node 2 Surface Area (sq.'ft.

2 '|Node 2 Volume (cu. ft.) | -

--.|Node 3 Surface Area (s¢ ;: .

.- |Node 3 Volume (cu. ft.) |-

;- |Node 1:Surface Area (sq. ft.

38 -“,”.,338-.):

=" |Node 1 Volume (cu. ft.) | .+:::

39|~ 140 -

Node 2 Surface Area (s¢

-ft-) =

40|77 697 -

>~ [Node 2 Volume (cu. ft) ]

a1 [ 71861

Node 3 Surface Area (s¢ A

22| 965 [~

*+* |Node 3 Volume (cu. ft.)] i

43 Umt 3, Lmes C and D are consudered boundlng because they minimize the
44 Imost important Node 3 outboard piping components.

45 |Break is assumed in Line D, because of its minimum outboard piping, and
46 Imaximum inboard piping loss.

Attachment 4: MS Piping Summary
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A B C | D | E F G

1 PBAPS Unit 2 Main Steam Line A

2

3 Inner Diameter (in.)=|23.624

4

5 Horizontal Horizontal
6 Location Horizontal Volume (ft°) Surface Area (ft) Volume (ft’) Surface Area (ft%)
7 Inboard TRUE 4.81 9.77 4.81 9.77

8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 9.896 20.11 9.896 20.11
14 Inboard FALSE 42.57 86.50 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 15.86 32.22 15.86 32,22
17 Penetration TRUE 75.18 152,75 75.18 152.75
18 Qutboard TRUE 10.37 21.07 10.37 21.07
19 Qutboard FALSE 34.24 69.57 0 0.00
20 QOutboard TRUE 10.37 21.07 10.37 21.07
21 QOutboard TRUE 155.29 315.52 155.29 315.52
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 QOutboard TRUE 471.97 958.96 471.97 958.96
24 Qutboard TRUE 10.37 21.07 10.37 21.07
25 Qutboard TRUE 147.44 299.57 147.44 299.57
26 Qutboard TRUE 10.37 21.07 10.37 21.07
27 Qutboard TRUE 56.21 114.21 56.21 114.21
28
29 Totals 1320.476 2682.99 1103.60 2242.32
30

31
32
33

34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (1) Area (ft’) (1) ()
37 Inboard (Node 1) 328.30 667.04 145.66 295.95
38 Penetration (Node 2) 75.18 152.75 75.18 152.75
39 Outbhoard (Node 3) 917 1863.19 882.76 1793.62
40

41 Totals 1320.48 2682.99 1103.60 2242.32

Attachment 4: Unit 2 MSL A Take-off Values
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A B c | D { E F G
1 PBAPS Unit 2 Main Steam Line B
2
3 Inner Diameter (in.)=|23.624
4
5 Horizontal Horizontal
6 Location Horlzontal Volume (ft°) Surface Area (ft?) Volume (ft’) Surface Area (ft)
7 Inboard TRUE 5.45 11.07 5.45 11.07
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 inboard FALSE 100.03 203.24 0 0.00
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 47.11 95.72 47.11 95.72
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 20.68 42.02 20.68 42.02
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Qutbhoard TRUE 10.37 21.07 10.37 21.07
20 Outboard FALSE 34.26 69.61 0 0.00
21 Outboard TRUE 10.37 21.07 10.37 21.07
22 Outboard TRUE 143.6 291.77 143.6 291.77
23 Qutboard TRUE 10.37 21.07 10.37 21.07
24 Outboard TRUE 461.8 938.30 461.8 938.30
25 Outboard TRUE 10.37 21.07 10.37 21.07
26 Outhoard TRUE 178.89 363.47 178.89 363.47
27 Qutboard TRUE 10.37 21.07 10.37 21.07
28 Outboard TRUE 68.39 138.96 68.39 138.96
29
30 Totals 1311.02 2663.77 1098.47 2231.91
31
32
33
34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (ft) Area (t’) (ft) ()
37 Inboard (Node 1) 303.38 616.42 125.09 254.16
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 938.79 1907.46 904.53 1837.85
40
41 Totals 1311.02 2663.77 1098.47 2231.91

Attachment 4: Unit 2 MSL B Take-off Values
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A | B [¢] | D E F G
1 PBAPS Unit 2 Main Steam Line C
2 .
3 Inner Diameter (in.)=|23.624
4
5 Horizontal Horizontal
6 Location Horizontal Volume (ft) Surface Area (ft) Volume (ft%) Surface Area (%)
7 Inboard TRUE 5.45 11.07 5.45 11.07
8 Inboard TRUE 10.37 21.07 10.37 21,07
9 Inboard FALSE 100.03 203.24 0 0.00
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 47.1 95.70 471 95.70
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 20.68 42.02 20.68 42.02
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Outboard TRUE 10.37 21.07 10.37 21.07
20 Outboard FALSE 34.26 69.61 0 0.00
21 Qutboard TRUE 10.37 21.07 10.37 21.07
22 Qutboard TRUE 131.94 268.08 131.94 268.08
23 Outboard TRUE 10.37 21.07 10.37 21.07
24 Outboard TRUE 451.66 917.70 451.66 917.70
25 Qutboard TRUE 10.37 21.07 10.37 21.07
26 Qutboard TRUE 210.35 427.40 210.35 427.40
27 Qutboard TRUE 10.37 21.07 10.37 21.07
28 Outboard TRUE 80.57 163.70 80.57 163.70
29
30 Totals 1332.85 2708.13 1120.30 2276.26
31
32
33
34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (t%) Area (ft’) () ()
37 Inboard (Node 1) 303.37 616.40 125.08 254.14
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 960.63 1951.84 926.37 1882.23
40
41 Totals 1332.85 2708.13 1120.30 2276.26

Attachment 4: Unit 2 MSL C Take-off Values
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A B | C | D E | F G
1 PBAPS Unit 2 Main Steam Line D
2
3 | Inner Diameter (in.)=|23.624
4
5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft’) | Surface Area (ft?) [ Volume (ft}) | Surface Area (ft’)
7 Inboard TRUE 4.32 8.78 4.32 8.78
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 12.424 25.24 12.424 25.24
14 Inboard FALSE 42.87 87.10 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 15.71 31.92 15.71 31.92
17 Penetration TRUE 75.18 152.75 75.18 152.75
18 Qutboard TRUE 10.37 21.07 10.37 21.07
19 Qutboard FALSE 34.56 70.22 0 0.00
20 Quthoard TRUE 10.37 21.07 10.37 21.07
21 Outboard TRUE 120.03 243.88 120.03 243.88
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 Qutboard TRUE 441,52 897.09 441,52 897.09
24 Qutboard TRUE 10.37 21.07 10.37 21.07
25 Qutboard TRUE 242.08 491.87 242.08 491.87
26 QOutboard TRUE 10.37 21.07 10.37 21.07
27 Qutboard TRUE 92.75 188.45 92.75 188.45
28 .
29 Totals 1388.454 2821.11 1170.95 2379.18
30
31
32
33
34 Horizontal Horizontal
35 Total Volume | Total Surface Volume Surface Area
36 () Area (ft?) (it%) (ft%)
37 Inboard (Node 1) 330.48 671.49 147.54 299,78
38 Penetration (Node 2) 75.18 152.75 75.18 152.75
39 Outboard (Node 3) 982.79 1996.86 948.23 1926.64
40
41 Totals 1388.45 2821.11 1170.95 2379.18

Attachment 4: Unit 2 MSL D Take-off Values
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A | B | C | D E F G
1 PBAPS Unit 3 Main Steam Line A
2
3 | Inner Diameter (in.)=(23.624
4
5 Horizontal Horizontal
6 Location Horizontal Volume (ft’) Surface Area (ft) | Volume (ft*) | Surface Area (ft%)
7 Inboard TRUE 4.81 9.77 4.81 9.77
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 9.896 20.11 9.896 20.11
14 Inboard FALSE 49.15 99.86 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 19.03 38.67 19.03 38.67
17 Penetration TRUE 68.85 139.89 68.85 139.89
18 Outboard TRUE 10.37 21.07 10.37 21.07
19 Qutboard FALSE 34.26 69.61 0 0.00
20 Outhoard TRUE 10.37 21.07 - 10.37 21.07
21 Outboard TRUE 120.28 244.39 120.28 244.39
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 Outboard TRUE 424.02 861.54 424.02 861.54
24 Outboard TRUE 10.37 21.07 10.37 21.07
25 Outbhoard TRUE 241.83 491.36 241.83 491.36
26 Outboard TRUE 10.37 21.07 10.37 21.07
27 Qutboard TRUE 92.75 188.45 92.75 188.45
28
29 Totals 1371.886 2787.44 1148.41 2333.37
30
31
32
33
34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 () Area (ft?) () (ft%)
37 Inboard (Node 1) 338.05 686.85 148.83 302.39
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 964.99 1960.70 930.73 1891.09
40
41 Totals 1371.89 2787.44 1148.41 2333.37

Attachment 4: Unit 3 MSL A Take-off Values
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A B C | D | E | F G

1 PBAPS Unit 3 Main Steam Line B

2

3 | Inner Diameter (in.)=|23.624

4 .

5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft°) | Surface Area (ft’) | Volume (ft’) | Surface Area (ft)
7 Inboard TRUE 5.45 11.07 5.45 11.07
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.03 203.24 0 0.00
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 47.11 95,72 47.11 95,72
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42,69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 22.44 45,59 22.44 45,59
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Qutboard TRUE 10.37 21.07 10.37 21.07
20 Qutboard FALSE 34.5 70.10 0 0.00
21 Outboard TRUE 10.37 21.07 10.37 21.07
22 Outboard TRUE 131.94 268.08 131.94 268.08
23 Outboard TRUE 10.37 21.07 10.37 21.07
24 Qutboard TRUE 424,02 861.54 424,02 861.54
25 Outboard TRUE 10.37 21.07 10.37 21.07
26 Outboard TRUE 210.35 427.40 210.35 427.40
27 Outboard TRUE 10.37 21.07 10.37 21.07
28 Qutboard TRUE 80.57 163.70 80.57 163.70
29
30 Totals 1307.22 2656.05 1094.43 2223.70
31

32

33

34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 () Area (ft?) (%) ()
37 Inboard (Node 1) 305.14 619.99 126.85 257.74
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 QOutboard (Node 3) 933.23 1896.17 898.73 1826.07
40
41 Totals 1307.22 2656.05 1094.43 2223.70

Attachment 4: Unit 3 MSL B Take-off Values
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A B | C | D | E | F G

1 PBAPS Unit 3 Main Steam Line C

2

3 | Inner Diameter (in.)=(23.624

4

5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft’) | Surface Area (ft’) | Volume (ft) | Surface Area (ft?)
7 Inboard TRUE 5.45 11.07 5.45 11.07

8 Inboard TRUE 10.37 21.07 10.37 21.07

9 inboard FALSE 100.03 203.24 0 0.00
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 47.11 95.72 47.11 95.72
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 21.19 43.05 21.19 43.05
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Outboard TRUE 10.37 21.07 10.37 21,07
20 Outboard FALSE 34.5 70.10 0 0.00
21 Outboard TRUE 10.37 21.07 10.37 21.07
22 Outboard TRUE 143.6 291.77 143.6 291.77
23 Outboard TRUE 10.37 21.07 10.37 21.07
24 Outboard TRUE 424.02 861.54 424,02 861.54
25 Qutboard TRUE 10.37 21.07 10.37 21.07
26 Outboard TRUE 178.89 363.47 178.89 363.47
27 Outboard TRUE 10.37 21.07 10.37 21.07
28 QOutbhoard TRUE 68.39 138.96 68.39 138.96
29
30 Totals 1273.99 2588.53 1061.20 2156.18
31
32

33

34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (%) Area (ft) () (ft%)
37 Inboard (Node 1) 303.89 617.45 125.60 255.20
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 901.25 1831.19 866.75 1761.09
40
41 Totals 1273.99 2588.53 1061.20 2156.18

Attachment 4: Unit 3 MSL C Take-off Values
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A B | C | D | E | F G

1 PBAPS Unit 3 Main Steam Line D

2

3 | Inner Diameter (in.)=|23.624

4

5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft°) | Surface Area (ft’) | Volume (ft’) | Surface Area (ft%)
7 Inboard TRUE 4.32 8.78 4.32 8.78

8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.562 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 12.424 25.24 12.424 25.24
14 Inboard FALSE 46.44 94.36 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 19.03 38.67 19.03 38.67
17 Penetration TRUE 68.85 139.89 68.85 139.89
18 Qutboard TRUE 10.37 21.07 10.37 21.07
19 Outboard FALSE 34.56 70,22 0 0.00
20 Outboard TRUE 10.37 21.07 10.37 21.07
21 Outboard TRUE 1565.29 315.52 155.29 315.52
22 OQutboard TRUE 10.37 21.07 10.37 21.07
23 Qutboard TRUE 351.12 713.42 351.12 713.42
24 Qutboard TRUE 10.37 21.07 10.37 21.07
25 Outboard TRUE 147.44 299.57 147.44 299.57
26 QOutboard TRUE 10.37 21.07 10.37 21.07
27 Outboard TRUE 56.21 114.21 56.21 114.21
28

29 Totals 1202.694 2443.67 981.62 1994.50
30

31

32

33

34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (%) Area (ft%) (ft°) (%)
37 Inboard (Node 1) 337.37 685.49 150.86 306.53
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 796.47 1618.29 761.91 1548.07
40
41 Totals 1202.69 2443.67 981.62 1994.50

Attachment 4: Unit 3 MSL D Take-off Values
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IF(CS350,0, 141701 +{(C356°C$8YCE4))))

“wlF(C$3520,0,1{ W{14{{C5T"CS5YT40))) °

mIF(C$3500,0,11/{14{(C58°CISYCI0)))

=IF[C3$35=0,0,14{1/({14((C59°CS5)/C81)}))

=IF(C$350.0,1-{1/{14{(C80°CSS)YTE2))))

»IF(CSIS=0, O,I-(U(h((CM'C‘S)lCSa))))

IF(C33500,0,1{ L{1+{(C62"CYEVT54))

IF(D$3500,0, 1-4{ V({1+{(D58°D$5YD50))
-IF(D&!S-0,0.!-(II(‘ +{(D59°D3SyDS1 ))))
wiF(D$3520,0,1{4/(1+{{D60"DSSYDS2)))
F(D53520,0,14(U11+{(D81°D35Y053)))
oIF(053500,0,11/(1+{(D62"DS5YDS4))

' wiF(E$3500,0,1-{ V{1 «{(ES8"ESSVESO))
" wlF(E$3500,0,1-( 14 1+{{(ESO"ESSVES1)))
=IF(E$35=0,0,1{1/{1+{(ESO°ESSVES2)))}
wiF(E$350,0,1-(1/(1+{(E61 ESSYESI)))
F(E$35e0,0,1-{1/{14({E62°ESSYES4))))

A ] [ I [ | D I E I | I |
! PBAPS Umt 3 Determination of MSL Decontamination Factors Due to lodme Depositio|
2 Unit 3 Unit 3 Unit3 Unit
3 inboard A Inboard B Inboard C Yinboard D Pom!nllon A
4 Jrea () [='MS Piping Summary'A37 [+'MS Piping Summary’B37 =MS Piping Summary1C37 o ='MS Piping Summary1A39
[ 5 bme (1Y) =MS Piping Summary?A38 ='MS Piping Summary"'B33 =MS Piping SummarytC38 [ ! =MS Pping SummaryA40
[ 6 hrea (0% =MS Piping Summary'A28 ='MS Piping Summary'B28 ='MS Piping Su: 8 0 =MS Pping Summary?A30
| 7 Mroa (1) 2C8672 D882 —E$62 F362 =H$&/2
% ;mz 'Sﬂ) ;’}OAOS‘ ;p_ng‘ SummarylA29 ;1:08‘ PP_‘M‘; Summary"B2p ;‘:; 'P;gnn SummaryiC29 gom - ;‘:OS‘ ‘Pm7 SummanylAldl
| © Kty (mvs] .00 .001 0011 .
10 jy (tVs) =C$3/0.3048 =D$9/0.3048 =E$0/0.3048 [«FS&/0 3048 [«H$9/0.3048
11| {avsec) «EXP((280/$8$90)-12.5)100 = EXP((2809/3B$90)-12.5)/100 = EXP((2809/$B$90)-12.5)/100 [«EXPY((20 }12.5)100 ; =EXP((2808/$B$90)-12.5/100
’VE (mlm); = EXP{(2609/$8$92)-12.5)100 =EXP{(2809/$8$92)-12.5)100 = EXP{(2000/$8$92)-12.5)/100 «EXP((260%/$8$92)-12.5)100 . -g;ﬁ((:mgz)—::?:::
| 13 ] {n/sec) =EXP{(260$B$94)-12 5)100 =EXP((280058394)-12 54100 =EXP{(2809/38$94)-12.5/100 =EXP((2809/$8$94)-12.5/100 & }12.5Y
[14 ] (mnec), =EXP((2609/3B$96)12.5)/100 =EXP((2600/38$96)-12.5¥100 |=EXP((2609/3B896) 12.5)/100 «EXP{(280%38396)-12.5¥100 =EXP{(2609/38596)-12.5/100
[15 ] (misec), [«EXP{(260%$B$96)-12.5)100 =<EXP((26093B398)-12.6)'100 =EXP({2809/$8$68)-12.5)/100 = EXP{(2609/38398)-12.5)/100 { wEXP{(2609/3B8$98)-12.5Y100
[18] (waec), =EXP{(2609/$83100)-12.5Y100 =EXP((2609/$8$100)-12.5/100 =EXP((2808/$88100}-12.5)/100 a| 2609/383100)-12.5/100 B =EXP{(280/$8$100)-12.5)/100
17 (ﬂ/-_o_c)" =C11/0.3048 =011/0.3048 =E11/0.304 =F 11/0.304 =H11%.3048
18 ) {tVaec) =C12/0.3048 2D12/0,3048 =E12/0.304¢ [« F 12/0.304 =H12/0.3048
19 ) (tuhec)] 2C13/0.3043 2D13/0 304 al m,tgu .;m 304 -':%2:\:::4
20 ) (t/sec, =C14/0.3048 =D14/0.304 =E14/0.304¢ =F14/0.304 =H14/0,
H _{mﬁ)) =C15/0.3048 <D15/0 304 <E15/0.3044 =F15/0.304 -:lz_;:”
22} (tUsec) =C16/0.3048 =016/0.304 <E16/0.3048 =F 16/0.304¢ =H16/0.
(23 [{mvaec ~EXP{(260938$90)-19 3Y100 [~ EXP{(28/ }-19.3y100 ~EXP({2809/38$90}-19.3)/100 =EXP{(2609/38890)-19.3)100 =EXP{((2800/$8$90)-19.3/100
24 | (mVnec) = EXP((26 2)-19.3100 EXP{(2806/3B392)-19.3100 =EXP((2809/$8$92)-19.3/100 = EXP((2609/$8392)-19.3/100 =EXP((280%$8§92)-19.3Y100
[ 25 | (nvsec) =EXP((2800/$B8$94)-19.3Y100 ~EXP{(2609$B$94)-19.3/100 =EXP{(2809/$B$94)19 3100 [=EXP((280938334)- 19 3/100 ) =EXP((2600/$B894)-19.3/100
28 (mlucl' aEXP((2600/38$96)-19.3¥100 =EXP({2 8 19.3)/100 =EXP((2609/$8$96)-19.3)/100 =EXP({2609/38$96)-19 3100 =EXP{(2609/$8$96)-19.3/100 ]
ﬂ misec) =EXP((28003B$96)-19.3Y100 =EXP{(2809" 19.3)100 =EXP((2809/$5$96)-19.3)/100 [ EXP((2609/38598)- 19 3)/100 EXP{{2809/58398}-19.3¥100
[ 28] (minec)! =EXP((2809/388100}-19 3)100 EXP((280%$B83100)-19.3y100 =EXP{(2809/$8$100)-19.3)/100 =EXP{(2809/38$100)-19.3/100 =EXP((2600/$B$100}-19.3y100
[29) (tVsec)] C23/0.304! =023/0.3048 = =F2370.304 <H2 Y0,
[30 ) (tvaec)!] C24/0.3048 =024/0.3046 a =F24/0.304 :
31) {tusec] C ) =0% =F25/0.304 .
"s_?]‘w?e)) 2C26/0.3048 202670 304 =F26/0.3048 ! E
33} (Vsec, =C27/0 3048 «027/0.3048 «F27/0.3048 ! E
(34} (Vsec] =C26/0 3048 =D2670 304 <F26/0.3048 :
| 35 }e (sct)| =BWROG Leak Rate Comection A4S = Leak Rate ComectionD45
| 36 yre (ctm, 'wBWROG Leak Rate ComectionTA47"BWROG Leak Rale comd.\omww'iatl 13 ~
[37 Jew (ctm) ‘aBWROG Leak Rate ComectiontAd7°38811 g
38 Jes {otm] wC$37°38106
30 jes fctm) ‘337°$8107
[ 40 Jre {ctm)] wC3$37°38108
41 Jew {ctm] =C337°38100
[42 e {ctm) =C3$37°$8110 : “NA -
[43ee (ctm) WwBWROG Leak Rate CorrectiontA47$BS11 “o{(H$35°$B$ 113°((3B80 +460)/($5$103+460))1/80)°$
[44 Jes (ctm) =C343°38106 e ((HS35°$B$113°(($B91+460)/($B$103+4460))V80)°$|
[ 25} (ctm =C343°$8107 ] =((H$35°$B$ 113°(($B93+460)/(3B$103+460)}160)"$
[46eu (ctm, "=C$43°38108 3 =((HSI5°88$113°($B95+460)(383103+460))60)°8|
[47 Jes (ctm] w=C$4338100 ° -w-&s'sesm’asawxy(sssmm»mn
48 jrs {ctm) 88, $O3113°(($899+460)/($88103+460)))/60):
[49 prs (cm) «C43°60 - « aE43°80 H43"60
[5 pre () [<C44°60 [SD44°6 aE44"60 H44"60
[51hrs (cm) <C45°60 <4576 E45°6C [oH45°6
[52 hre () [<C46°60 04676 2E46°60 H4676C
153 hre (i, =C47°60 D476 <E47°60 :::‘ “:(o
€4 hre (ct =C48°60 =048°60 aE46°60
€5
[ 56 pnt (hr'h) (C$10°C$7)/C$8)°3600 =((D$10°D$7YD$8)"3600 »((E$10°ESTYES8)°3600 ={(F$10°F$7)/F$8)°3600 =((HS10°HSTyHS8y'3600 |
57 hhr (he'h) ={(C17°C$4)/C$5)°3600 =((D17°D$4Y0$5)"3600 ={(E17°ESAVE$5)*3600 =((F17°F$4)/F$5)°3600 ={(H17"H$4)yH$5)°3600
58 ={(C18°C$4)/C$5)°3600 «((D18°D$4)D$5)°3600 w{(E 18"E$4VE$5)"3600 m{(F18°F$4)F $5)"3600 ={(H187H3$4)/H$5)°3600
59 C19°C34)/C$5)°3600 ={(D19°D$4)D$5)"3600 «((E19°ES4YE$5)°3600 F19°F$4)F$5)*3600 w{(H19HS4)HS$5)*3600
={(C20"C$4)C$5)"3600 =((D20°D$4YD$5)"3600 ={(E20°E34VE$5) 3600 a((F20°F $4)F$5)°3600 ~ireoysomssideo0 |
C21°C$4)/C$5)*3600 {(D21°D$4)D$5)°3600 ={(E21°E$4VE$5)°3600 ={(F21°F$4)F$5)"3600 4 ={(H21° H$4YHSS5) 3600
(C22°C$4)/C$5)°3600 +{{D22°D$4)/035)°3600 =((E22°ES4VE$5)°3600 ={(F22°F$4)F$5)°3600 : n({H22°H$4)H$5)°3600
a((C29°C$4)/C$5)"3600 ((D29°D34)D$5)*3600 ‘g;m'sugssr ={{F20°F $4)F$5)°3600 ! o (H20°H$4)H3$5)"3600
«{(C30°C$4)/CS5]*3600 »{(030°D$4)/D$5)°3600 «{(E30°ES4)E$5)3600 «{(F30°F $4)F$5)"3600 ! HI0HS4YHS5)"3600
={{C31°C$4)/C$5)3600 =({D31°D$4¥D$5)°3600 ={(EI1"ES4¥ES5)*3600 F31°F$4)F$5)*3600 : [={(H317H$4)H$5)"3600
(C32°C$4)/C35)°3600 032°D$4yD$5)°3600 |={(E32°E$4)YES5)°3600 a((F32°F$4)F$5)"3600 ; =((H32"H$4)H$5)°3600
(C33°C$4)/C$5)°3600 {(D33°D$4)y03$5)°3600 ={(E33°ES4VES5)"3600 w((F33°F3$4)F$5)*3600 ! -(LHMWNSL%
={{C34°C$4)/C35)°3600 +{(D34°D$4)D$5)"3600 ={(E34°E$4VES5)*3600 ={(F34°F$4)F$5)°3600 Cllatea: 2) 1o 1 i
F(C$3520,0, 1 1A T+{(C$56°CSBYCA) wIF(D$3550,0,1-{ /(1 +{({0856°D38YDAS))) F(E$35%0,0,1(1/(1#((E$56 ESBVE4ON)) F(F$3500,0, i V(1 +{(FS56°FSOYF40)) =7 SIF(H$35+0,0, 1 1/(1+((H3S6 HSBHeOM) T T
IF(C$35+0,0,1-(1/(1+{(CS56°C$8)C80)))) alF(D$3560,0,1-{1/(1+{({D$56"D$8YD60)))) - =IF(E$3500.0,1:{ V(1 {(ESS6°ESBVESO) «IF(F$35=0,0,1{ 1/(1+{(F§58°FSOVF50))) - SiF(H83500,0,1-{ /{1 {(H§ 56 HEEVHSON)) ,
=lF(C$35=0,0,1{ 1/(1+{(C$56°C$8YCS 1)) alF(D$35«0,0,1-{1/(1+{{D856°DS8YD3 1)) . »IF(E$350,0,3-{1/(1+{{ES56°ESBYES1)))) - »iF(F$3520,0,1-(1/(3+{(F$56 F38)YF51)))) SIF(H$350,0,H{1/(1+((H356HIBYHS 1))
wiF (C$3500.0, 1-{ 1/(1+((C$56°C$8)CS2)))) IF(D$35w0,0, 1+ 1/{ 1+{(D$56-088)D52))) F(E$35#0,0,5{1/(1+{(E$56'ESOVES2))) alF(F$3560,0,1-(1/($+{(F$36°F$8YF52)))) - _ mIF(H$35e0,0,1{11+((HE56°HSBYHSZ)))
mF(C33520.0,1-{1/(1+{(C$56'C38YCS3))) IF(D$35=0,0,1{ 1/{1+{(0858°0$8YDS3)) : {F(E335«0,0,1-{1/(1+{(E$S6°ESBYESI))) =IF{F$3500,0,1-{1/(1+((F$56°F$8)FSI)))) - ___."FW@-HWNWWWD»

-

wIF(F335=0,0, 1171 +((F$50-FS8YFS4)))) * * wIF(H83500.0,1 V(1 «{{HS56°HSBYHSA))}

wlF(F$35=0,0,1-1/(1+((F5TFESVF40))}) 1

#IF(F$350.0,1-{ {14+{(FS8'FSSYFSONN) “wiF(H$3600,0,14 1{1+{(HS8 HESYHSO)
lF(F$35=0,0,1-{1/(1+{(F5QFSSVES1))) "wIE (H$3500,0, 1-{ V{1 +{(H59 HSEVHS 1))}
Y wiF(F§3500,0,141A1+{(FEO"FISVF52))} miF (H3350,0,14 /{1 5{{HB0"HEEVHS2)),
SIF(F§3500,0,1-{ {1 +{(F61 F$S)F53)))) T LIR(AIS0.01{ V(I HSSIHSI)) |

IR (H$35e0,0, 1-{11+{(HOZHSSYHS) *

=iF(F$35=0,0,1{1/(1 +{(F62'FS3YF54)))}
(H33500,0, 1{ /(1 +{(HBIHESVHAL)) »

24he (K)

“=IF(C$36=0.0,4-(1414{(C83CISYCATL)) #IF(D$25=0,0,1-{1/(14{(D63°D$5YD48))) SIF(E$3520,0,1-{1/(1+{{ECI'ESSYE4))) alF(F$35=0,0,1{1(1+{{F6IFI5)Faa)))) °
PIF(C$3500,0,14 V{14{{CO4-CSSYC5a)) . F(0$3500,0,1{1/(14{(D84°D$SYDS0)) =lF(E$35=0,0,1-{1/(1 +{(ECA"ESSYESO)) ¥ «lF(F$3500,0,1-{1/{1+{(F64 F$5YF 50}))) .
iF(C$3520,0,14{114{{CE5CSSYC51))) - F(D$35¢0,0,1-{ V(1+((D65°DS5VD51))) wlF(E$35w0,0,1-{ V{1 +{{EES"ESSYES1)))) wIF(F$3500,0,1{1/(1+{(FES"FESVFE)))) « R lF(HE350,0, 1-{ 141 +{(HES HIEYHS 1))
=IF(CS35m0,0.1-(1(1+{(C66°CISYTS))) - «lF(08$3500,0,1-{114({D66°DSSVDI2))) 'wlF{ES3500,0,1-{ (1 +{(E66"ESSYESZ)}) lF(F§3500.0, 1 1/{14{{F65°FS5VF52))) wiF(H83500,0,1- V(1 +{{H66 HS SYH52)))
wiF(C$35=0,0,14 1/ 1+{{CE7°CSSYTE)) ., | =dF(D$35=0,0,1{1/(1+{{D6T°D$5YD5I)) £ =IF(E$350,0,1-{ V{1+{(E6T'ESSYESI))) -lF(Fs:sso.o.Hu(h((Fchsst&)) SIF(H$35w0,0,1-( 141 +{(HET"HS 5YHS))
"wlF(C$3500,0,1-{14{14{{CE8 TSSVCSAI) . X i N 0,4-{1 i (E$350,0,1{ {14 {(ESSESSYESAN)) .5 ELF: f
89 |24hr {F) sBWROG Leak Rate Cortechion1AS {References:
B89-32)°(5/9)+273.15 HPping Take-oft Summary (stiached) )
43h {F) ~BWROG Loak Flate ComechonTA T|USNAC Document AEB-98-09, 12/W1998, Page A-3, Median Vaiue
ahr (K)|=(891-32)"(5/9)+273.15 F[USNRC Document AEB-98-03, 12/1998, Page A-2, Formula 2
72hr (F)l=BWROG Leak Rate Cottection’A7 *]USNAC Document AEB-08-03, 12/ 1998, Page A-2, Formula 4
72h (K) 2(B93-32)°(5/6)+273.15 $[Cune, J E. "MSIV Leakage lodine Transport Anaysis”, 3/26/1991
he (F) =BWROG Leak Pate Comechon™A8 ENUREG/CR-6604, RADTRAD Menuai, 4/1995; Sapplement 1, 61999
h‘(x)f_(sem) (5/9)+273.15 ¥IChne, J E. /1990
97 [75he (F) "BWROG Leak Rate Comection’Ad #iCondenser Not Credited T
98 AIQ »(B97-32)°(5/9)+273.15 */PBAPS Technical Specification '
%{PBAPS Technical Specification

&

Value used 10 simulate an un-mixed _‘L"S""" air space for the fust 2

un-mixed drywelsupp
Maun Sleam Line Break of longest inboard kine P credd (i ., O

102ptant (K);=I -IF(BlO!-'Nol Credued”, *Not Credided”, (B101-32)°(5/9)+273.15}

Nomwm'mTwwmohP.wammmumnumw short bme of
1

103ptant (F}. -'BWROO Leak Rate ¢ c«vocnon
sig)28
24}
-48hr 0 772 ui
-72hr,0.654 T
-96hr,0 59 T
276hr]0.562
20he,
pllg)*go 1 |
sia) = BWROG Leak Rate Correction ATl 1
113tonatant 1
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Attachment 4. Unit 3 DF Determin Formulas

glz[s]2]s]s[e]els]s]alele]ellsle]

[ | J 1 3 1 1 . M 1 N | [¢] I P
1
2 Unit3 Unit3 Unit 3 Unit3 Unit3 Unit 3 Unit3
3 Penetration 8 Penetration C Cpenetration D Outboard A Outboard B Outboard € Y0utboard D
| 4 |+MS Pping Summary'B39 = MS SummanytC39 =MS Piping Summary1D39 =MS Piping Summary1Ad1 «MS Piping Summary’B41 »MS Piping Summany'C41 =S Pping Summary1D41
$_l+MS Pping Summary'B40 «MS Piping Summary'iC40 =MS Piping Summary1D40 ='MS Prping SummaryA42 »'MS Piping Summary'842 =MS Piping SummarytC42 = MS$ Piping Summary1D42
.6 _|=MS Piping Summary!B30 =MS Pping SummaryiC30 «'MS Pping Summary1D30 wMS Piping Summary'A32 «'MS Piping Summary832 «'MS Piping Summary'1C32 ='MS Pping Summan/1032
7 |a13672 J$6/2 =K$6/2 wM$6/2 eN$6&/2 =0$6/2 «P$672
8 [+ MS Pping Summary1B3t «MS Pping Summary’C31 «'MS Piping Summary1031 [« MS Pping Summany'A33 «MS Pping Summary'833 [='MS Piping Summary'C33 aMS Pping Summary1D33
[ © Joooniz 0.00117 000117 000117 0.00117 0.00117 000117,
10 [+1$3/0.3048 [=J$5/0.3048 wK$0.3048 «M3V0.3048 =N$0/0.3048 =0$9/0.3048 =P§W0.3048
11 [EXP{{2600/$B$90)-12.5/100 <EXP((2609/3B390)-12.5/100 =EXP{(280%$B$90)-12 5)/100 «EXP({2609/$8$60)-12.5)'100 = EXP((2800/38890)-12.5Y100 |=EXP((2809/3B390)-12.5/100 EXP((2609/$B$90)-12.5)100
12 [~EXP{(2609/$8$92)-12.5)/100 =EXP{(2609/$B392)-12 5)/100 (2809/$8382)-12 5100 <EXP({2609/38392}-12 5100 =EXP((2809/38$62)-12.5100 =EXP((2800$8$92)-12.5)/100 »EXP((2609/38392)-12 8)/100
13 ] }12.5)100 [=EXP{(2608/38394)-12 5)100 = EXP{{2806/$8$94)-12.5)/100 EXP((28¢ 112 §y100 ~EXP{{260%$B$84)-12.5/100 =EXP((2608/$8$94)-12 5¥100 = EXP((2809/38$94)-12.5)/100
14 ]a xPJ_(zaowsBsoe):u 5100 <EXP{(28 12,5100 <EXP{{2809/3B96)-12.5/100 =EXP((28 12 5)/100 = EXP{(2800/$8$96)12.5)100 =EXP{(2809/38$96)-12,5)/100 = EXP{(2800/38396)-12 5)/100
18 |EXP((2609/$B$96)-12.5)/100 =EXP{(2809/3B8398)-12.5)100 =EXP({2600/$8$98)-12 5)/100 = EXP((2809/38$98)- 12,5100 =EXP{(260/$8858)-12.5)100 =EXP((2809/38$86)-12.5)/100 =EXP({2609/38398)-12.5Y100
=EXP((2800/$8$100)-12.5)/100 «EXP{(260/38$100)-12.5/100 «EXP((2806/$8$100)-12.5)/100 =EXP((2809/3B$100)-12.5/100 =EXP{(2608/38$100}-12.5/100 =EXP((2808/$8$100)-12.5)/100 = EXP((2609/38$100}-12.5100
al 1170 3041 =J1170.304 =K1120.304 <M11/0.304 =N1170.304 »011/0.304! =P 11/0.304¢
«112/0 304 =J12/0.304 = «M12/0 304 =N 12/0.304¢ 2012/0.304i «P12/0.304¢
<113/0 3048 [2J13/0.304 o <M13/0 304 ~N13/0.304¢ =0 130.3044 =P1/0.304¢
20 «114/0.3048 [+J14/0.304¢ =K14/0.304 [=M14/0.304¢ «N1470.304 =014/0.304 =P14/0 3048
21 ]115/0.3048 201570 3048 2K15/0.3048 =M15/0.3048 «N15/0 3048 =015/0.3048 =P15/0 3048
22 |a11670.3048 2J16/0.304, =K16/0.3048 xM16/0.3048 wN16/0.304 =016/0.3048 =P16/0.3048
23 |<EXP((2800/$B$90)-19 3100 . aEXP((280%/38890)-19.3)100 [« EXP{(2809/$8$90)-19.3)/100 -Exmzmsaxsom 3y/100 =EXP{(2800/$8$90)-19.3/100 =EXP{(2809/38$90)-19.3100 = ..mzw }19.3¥100
24 |=EXP((2809/38%82)-19.3)/100 |=EXP((2800/38392)-19.3)/100 = EXP((2609/$8$92)-19.3)/100 ((2800/38592)-19 3)100 wEXP((2609/$8$92)-19.3/100 «EXP{(280/$8$92)-19.3¥100 wEXP B8$92)-19.3y100
[ 25 |=EXP((2800/$8$94}-19.3)/100 [«EXP((2609/58394)-19 37100 =EXP({2600$B$94)-19.3/100 I Q(_(zawsasum 3)/100 =EXP{{260W$B594)19.3/100 EXP{((2609/$B394)-19.3)100 = EXP{(760W$B$94)-19.3/100
[ 26 |EXP((260938$96)-19.3)/100 [=EXP((2800/38396)-19 31100 [«EXP((28093B896)-19.3/100 = EXP{(2809/$B$56)- 19 3100 « EXP{{2600/3B396)-19.3)/100 =EXP((2800/5B396)-19.3/100 [=EXP{(2600/38396)-19.3/100
[ 27 |-Exp{(2 )19 3100 =EXP{(280%/$B3$98)-19 3Y100 =EXP{(280938898)-19.3/100 =EXP((28 19,3100 «EXP{(2600/3B$08)-19 3)/100 «EXP{(2800/$B$96)-19 3100 ~EXP((2609/$8$90)-19 3)/100
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A | B | c | D | E | F | G | H | | | J | K | L
1 Determination of Inboard MSIV Leak Rates using NEDC-31858P and NEDC-32091 Methodology
2
3 |Constants
4 68|Standard Temperature (°F)
5 558|Main Steam Pipe Wall Temp 0-24 hours (°F)
6 410|Main Steam Pipe Wall Temp 24-48 hours (°F)
7 300|Main Steam Pipe Wall Temp 48-72 hours (°F)
8 250|Main Steam Pipe Wall Temp 72-96 hours (°F)
9 200|Main Steam Pipe Wall Temp 96-157 hours (°F)
10 200|Main Steam Pipe Wall Temp 157-720 hours (°F)
11 14.7|Conversion Factor (atm to psi)
12
13 |Containment Volumes
14|  159,000|Drywell Volume (ft°)
15| 127,700|Wetwell Volume (ft)
16 7.200|Reactor Vessel (ft3) space above nominal water level vs. {GE 14,000 ft* value)
17| 293,900[Total Volume (f°)
18 | 8322.3663|Total Volume (m*)
19 1.7684|Ratio of Total Volume to Drywell Volume including RPV
20 | | |
21 |Containment Temperatures and Pressures per Containment Analysis for RSLB in PM-1061, RO
22
23 276|DW Temp (°F) at minimum DW-WW differential (at ~ 69 seconds)
24 131|WW Temp (°F) at minimum DW-WW differential (at ~ 69 seconds)
25 213.0|Average Bulk Temperature (°F)
26 |
27 46.1|DW Pressure (psia) {use for pressure vessel as well}
28 43.9]WW Pressure (psia) |
29 45.1|Average Bulk Pressure (psia)
30 3.07]|Average Bulk Pressure (atmospheres)
31
32 |Hydrogen Contribution from Zirconium Water Reaction
33 764)assemblies {PBAPS Value}
34 102.00Ibs Zr/assembly {NEDC-31858P}
35 7.87{cubic feet H, perlb Zr {NEDC-31858P}
36 0.20ifraction of Zr undergoing metal water reaction {NEDC-31858P}
37| 122658.67|Total Hydrogen (ft) —[ {Calculated PBAPS Value)
38 ] 167782.42|Corrected to bulk average temperature {Calculated PBAPS Value})
39 | 0.5708827 |Partial Pressure of Hydrogen (atmospheres) {Calculated PBAPS Value}
40 | [ [
41 3.64|Total {H,, N,, H,0} Pressure (atmospheres {Calculated PBAPS Valuse}
42
43 [Inboard Leak Rate Determination per NEDC-32091, Section B.1.3, Duane Arnold Example based.
44 A B C D
45 0 0 75 75]Containment Leak Rate (scth) {use as basis for outboard flow rate}
46 0 0] 0.21435] 0.21435|Leak Rate in %/day |
47 0.0000 0.0000 0.4375 0.4375]Inboard Leak Flow Rate (cfm)
48 0.0000 0.0000| 26.2489] 26.2489]Inboard Leak Flow Rate (cfh)
49 |
| 50 |Note that no extrapolation from test pressure to Pa is required based on the NEDC-31858P note
51 Jthat these containment conditions are essentially equivalent to test conditions.
Attachment 4: BWROG Leak Rate Correction Page 1 of 1



A | B | C | D | E | F | G
Main Steam Piping Summary

23.624|Main Steam 24 inch pipe ID

A B C

D
PBAPS Unit 2

Nodalization (Horizontals) :"::::

|Node 1 Surface Area (éc

)

o Node 1.Volume (cu. ft.)

PR A

E 1 |Node 2 Surface Area (sq.

ft.

- .|Node 2 Volume (cu. ft.) | /=~

v+ |Node 3 Surface Area (sq.

;"INode 3 Volume (cu. ft.) | . ¢

Node 1 Surface Area (éc . ft.

Node 1. Volume (cu. ft.) |-

Node 2 Surface Area (sq. ft.

“;:|Node 2 Volume (cu.'ft.) |+

+'-'|Node 3 Surface Area (sq.’ T

77'|Node 3 Volume (cu. ft.) |-

NININNINNIN ]|t
Ammaommﬂmmbmm-bo‘om\‘m L R 1] ] R

N
[6)]

D
PBAPS Unit 3

N
o2}

nNy
~

N
oo}

' Node1Surface Areé'(sc .

nN
©

Node'1 Volume (cu. ft.) |

[6h]
o

Node 2 Surface Area (sq.

6]
e

:]Node 2 Volume (cu. ft.) | -

(9]
N

] ::|Node 3 Surface Area (sq .‘» .

[
w

Node 3 Volume (cu. ft.) | .

()
H

(O]
(5]

3]
)]

w
~

Nodéﬂ,Surface‘Area (sq.

(9]
[0}

7 7[Node 1.Volume (cu. 1t.) | .-

nH
Q

39 -+ INode 2 Surface Area (sq. ft.
vz’ |Node 2 Volume (cu. ft.) | 3¢
41 - |Node 3 Surface ‘Area {sq. ft.):
42 : ; S =*;’|Node 3 Volume (cu. ft.) | -+
43 Unlt 3, Lines CandD are consndered bounding because they minimize the
44 Imost important Node 3 outboard piping components.
45 |Break is assumed in Line D, because of its minimum outboard piping, and
46 |maximum inboard piping loss.

Attachment 4: MS Piping Summary
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A B C | D | E F G

1 PBAPS Unit 2 Main Steam Line A

2

3 Inner Diameter (in.)=|23.624

4

5 Horizontal Horizontal
6 Location Horlzontal Volume (ft’) Surface Area (ft’) Volume (ft’) Surface Area (ft?)
7 Inboard TRUE 4.81 9.77 4.81 9.77

8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 9.896 20.11 9.896 20.11
14 Inboard FALSE 42.57 86.50 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 15.86 32.22 15.86 32.22
17 Penetration TRUE 75.18 152,75 75.18 152.75
18 Outboard TRUE 10.37 21.07 10.37 21.07
19 Outboard FALSE 34.24 69.57 0 0.00
20 Qutboard TRUE 10.37 21.07 10.37 21.07
21 Outboard TRUE 155.29 315.52 155.29 315.52
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 Outboard TRUE 471,97 958.96 471.97 958.96
24 Outboard TRUE 10.37 21.07 10.37 21.07
25 Outboard TRUE 147.44 299.57 147.44 299.57
26 Outboard TRUE 10.37 21.07 10.37 21.07
27 Outboard TRUE 56.21 114.21 56.21 114.21
28

29 Totals 1320.476 2682.99 1103.60 2242.32
30

31

32

33

34 Horizontal Horizontat
35 Total Volume Total Surface Volume Surface Area
36 () Area (ft)) (%) (H)
37 Inboard (Node 1) 328.30 667.04 145.66 295.95
38 Penetration (Node 2) 75.18 152.75 75.18 152.75
39 Outboard (Node 3) 917 1863.19 882.76 1793.62
40

41 Totals 1320.48 2682.99 1103.60 2242.32

Attachment 4: Unit 2 MSL A Take-off Values
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A | B C | D | E F G

1 PBAPS Unit 2 Main Steam Line B

2

3 Inner Diameter (in.)=|23.624

4

5 Horizontal Horizontal
6 Location Horizontal Volume (ft’) Surface Area (ft%) Volume (ft°) Surface Area ()
7 Inboard TRUE 5.45 11.07 5.45 11.07

8 Inboard TRUE 10.37 21.07 10.37 21.07

9 Inboard FALSE 100.03 203.24 0 0.00

10 Inboard FALSE 35.57 72.27 0 0.00

11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 47.11 95.72 47.11 95.72
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00

15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 20.68 42.02 20.68 42.02
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Qutboard TRUE 10.37 21.07 10.37 21.07
20 Outboard FALSE 34.26 69.61 0 0.00
21 QOutboard TRUE 10.37 21.07 10.37 21.07
22 Outboard TRUE 143.6 291.77 143.6 291.77
23 Qutboard TRUE 10.37 21.07 10.37 21.07
24 Outboard TRUE 461.8 938.30 461.8 938.30
25 Qutboard TRUE 10.37 21.07 10.37 21.07
26 Outboard TRUE 178.89 363.47 178.89 363.47
27 Qutboard TRUE 10.37 21.07 10.37 21.07 .
28 Outboard TRUE 68.39 138.96 68.39 138.96
29
30 Totals 1311.02 2663.77 1098.47 2231.91
31
32

33

34 Horizontal Horlzontal
35 Total Volume Total Surface Volume Surface Area
36 () Area (ft) (1) (1)

37 Inboard (Node 1) 303.38 616.42 125.09 254.16
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 938.79 1907.46 904.53 1837.85
40
41 Totals 1311.02 2663.77 1098.47 2231.91

Attachment 4: Unit 2 MSL B Take-off Values
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A B C | D | E F G
1 PBAPS Unit 2 Main Steam Line C
2
3 Inner Diameter (in.)=(23.624
4
5 Horizontal Horizontal
6 Location Horizontal Volume (ft’) Surface Area (ft’) Volume (ft’) Surface Area (ft%)
7 Inboard TRUE 5.45 11.07 5.45 11.07
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.03 203.24 0 0.00
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 471 95.70 47.1 95.70
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 20.68 42.02 20.68 42.02
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Outboard TRUE 10.37 21.07 10.37 21.07
20 Outboard FALSE 34.26 69.61 0 0.00
21 Outboard TRUE 10.37 21.07 10.37 21.07
22 Qutboard TRUE 131.94 268.08 131.94 268.08
23 Outboard TRUE 10.37 21.07 10.37 21.07
24 Outboard TRUE 451.66 917.70 451.66 917.70
25 Qutboard TRUE 10.37 21.07 10.37 21.07
26 Outboard TRUE 210.35 427.40 210.35 427.40
27 Outboard TRUE 10.37 21.07 10.37 21.07
28 Outboard TRUE 80.57 163.70 80.57 163.70
29
30 Totals 1332.85 2708.13 1120.30 2276.26
31
32
33
34 Horizontal Horizontatl
35 Total Volume Total Surface Volume Surface Area
36 (1) Area (ft%) (%) ()
37 Inboard (Node 1) 303.37 616.40 125.08 254.14
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 960.63 1951.84 926.37 1882.23
40
41 Totals 1332.85 2708.13 1120.30 2276.26

Attachment 4: Unit 2 MSL C Take-off Values
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A B | c | D E | F G

1 PBAPS Unit 2 Main Steam Line D

2

3 | Inner Diameter (in.)=(23.624

4

5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft') | Surface Area (ft’) | Volume (ft}) | Surface Area (ft)
7 Inboard TRUE 4.32 8.78 4.32 8.78

8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 12.424 25.24 12.424 25.24
14 Inboard FALSE 42.87 87.10 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 15.71 31.92 15.71 31.92
17 - | Penetration TRUE 75.18 152.75 75.18 152.75
18 Qutboard TRUE 10.37 21.07 10.37 21.07
19 Outboard FALSE 34.56 70.22 0 0.00
20 Qutboard TRUE 10.37 21.07 10.37 21.07
21 QOutboard TRUE 120.03 243.88 120.03 243.88
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 Outboard TRUE 441,52 897.09 441,52 897.09
24 Qutboard TRUE 10.37 21.07 10.37 21.07
25 Qutboard TRUE 242.08 491.87 242.08 491.87
26 Outboard TRUE 10.37 21.07 10.37 21.07
27 Qutboard TRUE 92.75 188.45 92.75 188.45
28
29 Totals| 1388.454 2821.11 1170.95 2379.18
30
31
32
33
34 Horizontal Horizontal
35 Total Volume | Total Surface Volume Surface Area
36 (%) Area (ft)) (%) (%)
37 Inboard (Node 1) 330.48 671.49 147.54 299.78
38 Penetration (Node 2) 75.18 162.75 75.18 162.75
39 Outboard (Node 3) 982.79 1996.86 948.23 1926.64
40
41 Totals 1388.45 2821.11 1170.95 2379.18

Attachment 4: Unit 2 MSL D Take-off Values
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A [ B ] [ [ D E F G
1 PBAPS Unit 3 Main Steam Line A |
2
3 | Inner Diameter (in.)=|23.624
4
5 Horizontal Horizontal
6 Location Horlzontal Volume (ft°) Surface Area (ft’) | Volume (ft}) | Surface Area (ft%)
7 Inboard TRUE 4.81 9.77 4.81 9.77
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 9.896 20.11 9.896 20.11
14 Inboard FALSE 49.15 99.86 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 19.03 38.67 19.03 38.67
17 Penetration TRUE 68.85 139.89 68.85 139.89
18 Outboard TRUE 10.37 21.07 10.37 21.07
19 Outboard FALSE 34.26 69.61 0 0.00
20 Qutboard TRUE 10.37 21.07 10.37 21.07
21 Outboard TRUE 120.28 244.39 120.28 244.39
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 Outboard TRUE 424.02 861.54 424.02 861.54
24 Outboard TRUE 10.37 21.07 10.37 21.07
25 Outboard TRUE 241.83 491.36 241.83 491.36
26 Outboard TRUE 10.37 21.07 10.37 21.07
27 Outboard TRUE 92.75 188.45 92.75 188.45
28
29 Totals 1371.886 2787.44 1148.41 2333.37
30
31
32
33
34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 () Area (ft%) () (ft)
37 Inboard (Node 1) 338.05 686.85 148.83 302.39
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 964.99 1960.70 930.73 1891.09
40
41 Totals 1371.89 2787.44 1148.41 2333.37

Attachment 4: Unit 3 MSL A Take-off Values
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A B [ C | D | E | F G
1 PBAPS Unit 3 Main Steam Line B
2
3 | Inner Diameter (in.)=|23.624
4
5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft}) | Surface Area (ft’) | Volume (ft*) | Surface Area (ft?)
7 Inboard TRUE 5.45 11.07 5.45 11.07
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.03 203.24 0 0.00 -
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 4711 95,72 47.11 95,72
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 22.44 45.59 22.44 45,59
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 QOutboard . TRUE 10.37 21.07 10.37 21.07
20 Outboard FALSE 34.5 70.10 0 0.00
21 Qutboard TRUE 10.37 21.07 10.37 21.07
22 Outboard TRUE 131.94 268.08 131.94 268.08
23 Outboard TRUE 10.37 21.07 10.37 21.07
24 Qutboard TRUE 424,02 861.54 424,02 861.54
25 Outboard TRUE 10.37 21.07 10.37 21.07
26 Outboard TRUE 210.35 427.40 210.35 427.40
27 Outboard TRUE 10.37 21.07 10.37 21.07
28 Outboard TRUE 80.57 163.70 80.57 163.70
29
30 Totals 1307.22 2656.05 1094.43 2223.70
31
32
33
34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (ft) Area (ft%) () ()
37 Inboard (Node 1) 305.14 619.99 126.85 257.74
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 933.23 1896.17 898.73 1826.07
40
41 Totals 1307.22 2656.05 1094.43 2223.70

Attachment 4: Unit 3 MSL B Take-off Values
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A B | C | D E | F G

1 PBAPS Unit 3 Main Steam Line C

2

3 | Inner Diameter (in.)=|23.624

4

5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft®) | Surface Area (ft®) | Volume (ft}) | Surface Area (ft?)
7 Inboard TRUE 5.45 11.07 5.45 11.07
8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.03 203.24 0 0.00
10 Inboard FALSE 35.57 72.27 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 47.11 95.72 47.11 95.72
13 Inboard TRUE 10.37 21.07 10.37 21.07
14 Inboard FALSE 42.69 86.74 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 10.37 21.07 10.37 21.07
17 Inboard TRUE 21.19 43.05 21.19 43.05
18 Penetration TRUE 68.85 139.89 68.85 139.89
19 Outboard TRUE 10.37 21.07 10.37 21.07
20 Qutboard FALSE 34.5 70.10 0 0.00
21 Outboard TRUE 10.37 21.07 10.37 21.07
22 Outboard TRUE 143.6 291.77 143.6 291.77
23 Outboard TRUE 10.37 21.07 10.37 21.07
24 Outboard TRUE 424,02 861.54 424.02 861.54
25 Qutboard TRUE 10.37 21.07 10.37 21.07
26 Qutboard TRUE 178.89 363.47 178.89 363.47
27 Outboard TRUE 10.37 21.07 10.37 21.07
28 Qutboard TRUE 68.39 138.96 68.39 138.96
29
30 Totals 1273.99 2588.53 1061.20 2156.18
31
32
33
34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (ft) Area (ft) () ()
37 Inboard (Node 1) 303.89 617.45 125.60 255.20
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 901.25 1831.19 866.75 1761.09
40
M Totals 1273.99 2588.53 1061.20 2156.18

Attachment 4: Unit 3 MSL C Take-off Values
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A B C | D [ E | F G

1 PBAPS Unit 3 Main Steam Line D

2

3 | Inner Diameter (in.)=|23.624

4

5 Horizontal Horizontal
6 Location | Horizontal | Volume (ft') | Surface Area (ft®) | Volume (ft°) | Surface Area (it?)
7 Inboard TRUE 4.32 8.78 4.32 8.78

8 Inboard TRUE 10.37 21.07 10.37 21.07
9 Inboard FALSE 100.55 204.30 0 0.00
10 Inboard FALSE 39.52 80.30 0 0.00
11 Inboard TRUE 10.37 21.07 10.37 21.07
12 Inboard TRUE 83.98 170.63 83.98 170.63
13 Inboard TRUE 12.424 25.24 12.424 25.24
14 Inboard FALSE 46.44 94.36 0 0.00
15 Inboard TRUE 10.37 21.07 10.37 21.07
16 Inboard TRUE 19.03 38.67 19.03 38.67
17 Penetration TRUE 68.85 139.89 68.85 139.89
18 Qutboard TRUE 10.37 21.07 10.37 21.07
19 Outboard FALSE 34.56 70.22 0 0.00
20 Outboard TRUE 10.37 21.07 10.37 21.07
21 Outboard TRUE 155.29 315.52 155.29 315.52
22 Outboard TRUE 10.37 21.07 10.37 21.07
23 Outboard TRUE 351.12 713.42 351.12 713.42
24 Outboard TRUE 10.37 21.07 10.37 21.07
25 Outboard TRUE 147.44 299.57 147.44 299.57
26 Outboard TRUE 10.37 21.07 10.37 21.07
27 Qutboard TRUE 56.21 114.21 56.21 114.21
28

29 Totals 1202.694 2443.67 981.62 1994.50
30

31

32

33

34 Horizontal Horizontal
35 Total Volume Total Surface Volume Surface Area
36 (%) Area (ft) (%) (ft%)
37 Inboard (Node 1) 337.37 685.49 150.86 306.53
38 Penetration (Node 2) 68.85 139.89 68.85 139.89
39 Outboard (Node 3) 796.47 1618.29 761.91 1548.07
40

4 Totals 1202.69 2443.67 981.62 1994.50

Attachment 4: Unit 3 MSL D Take-off Values
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