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ATTN: Document Control Desk
Wasihington-, DC 20555-0001 .

Subject: Exelon Nuclear Texas Holdings, LLC
Victoria County Station Early Site Permit Application
Additional Information - Accident Analysis Clarifications
NRC Docket No. 52-042

References: (1) Exelon Nuclear Texas Holdings, LLC letter to USNRC, Application for
- Early Site Permit for Victoria County-Station, -dated March 25, 2010

(2) Exelon Nuclear Texas Holdings, LLC letter to USNRC, Additional
Information - Accident Analysis Clarifications in Support of Early Site
Permit Application, dated May 6, 2010

(3) Exelon Nuclear Texas Holdings, LLC letter to USNRC, Early Site
Permit Application Update-Schedule and Commitment Revisions,
dated November 9, 2010

Exelon Nuclear Texas Holdings, LLC (Exelon) submitted an application for an early site
permit (ESP) in Reference 1 for the Victoria County Station (VCS) site. That submittal
consisted of six parts as described in the referenced letter.

In Reference 2, Exelon committed to revise the VCS ESP Application (ESPA) Site
Safety Analysis Report (SSAR) and Environmental Report (ER) to address the following
items discussed with NRC staff during the VCS ESP application acceptance review: (1)
revisions to VCS ESPA SSAR Section 15.1 and ER 7.1.1 to remove the existing
statements that the core source terms for the B&W mPower reactor design will be
bounded by those for the other technologies proposed in the Plant Parameter Envelope
(PPE), (2) revisions to VCS ESPA SSAR Section 15.1 and ER Section 7.1 to clarify that
both the GE and Toshiba Advanced Boiling Water Reactor (ABWR) designs are being
considered for the site; however, the existing PPE is based on the current ABWR
certified design as described in 10 CFR 52 Appendix A, (3) revisions to VCS ESPA
SSAR Section 15.2 and ER Section 7.1.2 to correct the referenced site acceptance
criteria from 10 CFR 50.34 and 10 CFR 100 to 10 CFR 52.17(a)(1.), and (4) revisions to
VCS ESPA SSAR Chapter15 and ER Chapter 7 design-specific source term tables and
design-specific accident dose consequence tables to include a reference to the
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appropriate reactor Design Control Document (DCD) revision number that these values
are based on.

Since the VCS ESPA update is planned to be submitted to the NRC in the 1st Quarter of
2012, as previously described in Reference 3, Exelon is providing the VCS ESPA SSAR
Chapter 15 and ER Chapter 7 page markups incorporating the changes described above
in Enclosure 1 for NRC staff use during the ongoing application review. Additionally, the
enclosed page markups incorporate updates to the design basis source term release
data and design basis accident site dose values associated with the AP1 000 design to
be consistent with the current Westinghouse APl-000 -DCD, Revision 17.- :

These SSAR and ER revisions will be included in the next ESPA update submittal
planned for no later than March 31, 2012.

Regulatory commitments established in-this submittal aire idbntified in Enlclosue 2. If -

any additional information is needed, please contact David J. Distel at (610) 765-5517.

I declare under penalty of perjury that the foregoing is true and correct. Executed on the
13th day of January, 2011.

Respectfully,

Marilyn C. Kray
Vice President, Nuclear Project Development

Enclosures: (1) Markup Pages of Victoria County Station ESPA
(2) Summary of Regulatory Commitments

cc- USNRC, Director, Office of New Reactors/NRLPO (w/enclosures)
USNRC, Project Manager, VCS, Division of New Reactor Licensing

(w/enclosures)
USNRC, Environmental Project Manager, VCS, Division of New Reactor

Licensing (w/enclosures)
USNRC Region IV, Regional Administrator (w/enclosures)



ENCLOSURE 1

MARKUP PAGES OF VICTORIA COUNTY STATION ESPA

(Exelon Letter to USNRC No. NP-11-0003, dated January 13, 2011)

The attached markup represents Exelon's good faith effort to show how the ESPA will be
revised in a future ESPA submittal in re sponse to the additional information described
above. However, the same ESPA content may be impacted by revisions to the ESPA,
responses to ESPA RAIs, other ESPA changes, editorial or typographical corrections,
etc. As a result, the final ESPA content that appears in a future submittal may be
somewhat different than as presented herein.
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Chapter 15 Accident Analysis

15.1 Selection of Accidents

The radiological consequences of accidents are assessed.to demonstrate that new units-could be

constructed and operated at the VCS site without undue risk to the health and safety of the public. To

analyze the suitability of the VCS site, site-specific accident meteorology is used to evaluate the

radiological consequences of design basis accidents (DBAs) associated with selected reactor

designs. The assessment uses a robust and conservative set of surrogate DBAs that is

representative of the range of reactor designs being considered for the VCS site. The DBAs include a

spectrum of events, including those of relatively greaterprobability of.occurrence as well as those

that are less probable but have greater severity.

The set of accidents selected focuses on four light water reactor (LWR) designs: AP1000, APWR,

ABWR, and ESBWR. Two versions of the ABWR (GE and Toshiba) are being considered for the VCS

site, but the evaluation in this section is based upon the source term associated with the ABWR

certified designapplic, to both YeFcions. These four designs are standard designs that have

recognized bases for postulated accident analyses. The accidents for the mPower are not as well

defined as these other LWRs; hew''-eF, Aas the design is standard LWR technology and the -eFe

SEurc% tcrm is bounded by the oth cr teGh•ch• Gg•", given its relatively small core thermal output, the

accident consequences associated with the mPower reactor are considered to be bounded by those

for the other four reactor types. If the mPower (or another reactor technology not previously

evaluated) is selected for the VCS site, the COL application would verify that the accident doses are

bounded by those provided in the ESP application or would provide a complete evaluation of

accident radiological consequences compared with regulatory limits.

The following LWR accidents are identified in the SRP, NUREG-0800:

" SRP Section 15.1.5.A, Radiological Consequences of Main Steam Line Failures Outside

Containment of a PWR

" SRP Section 15.2.8, Feedwater System Pipe Breaks Inside and Outside Containment (PWR)

" SRP Section 15.3.3, Reactor Coolant Pump Rotor Seizure (Locked Rotor Accident)

" SRP Section 15.3.4, Reactor Coolant Pump Shaft Break

* SRP Section 15.4.9, Spectrum of Rod Drop Accidents (BWR)

* SRP Section 15.6.2, Radiological Consequences of the Failure of Small Lines Carrying

Primary Coolant Outside Containment

" SRP Section 15.6.3, Radiological Consequences of the Steam Generator Tube Failure

15-1 Draft Revision 1
(Dated 01/13/2011)
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" SRP Section 15.6.5, Loss-of-Coolant Accident Resulting from Spectrum of Postulated Piping

Breaks Within the Reactor Coolant Pressure Boundary

* SRP Section 15.7.4, Radiological Consequences of Fuel Handling Accidents

RG 1.183 (Reference 15.5-1) includes the following additional accidents:

* PWR Rod Ejection Accident (corresponding to SRP Section 15.4.8)

" BWR Main Steam Line Break (corresponding to SRP Section 15.6.4)

In addition, a cleanup water line break is evaluated for the ABWR and the ESBWR.

This set of accidents provides a-reasohable basis for evaluating the s-uitability of the VCS site, and

the associated radiological consequences from the above DBAs are analyzed as follows.

15.2 Evaluation Methodology

Doses for the representative DBAs are evaluated at the EAB and the LPZ. These doses must meet

the site acceptance criteria in 10 CFR 50.34 and 10 CFR 10010 CFR 52.17(a)(1). Although the

emergency safety features are expected to prevent core damage and mitigate releases of

radioactivity, the loss-of-coolant accidents (LOCAs) analyzed presume substantial core melt with the

release of significant amounts of fission products. The postulated LOCAs are expected to more

closely approach 10 CFR 50.3452.17 limits than the other DBAs of greater probability of occurrence

but lesser magnitude of activity releases. The calculated accident doses are compared to the

acceptance criteria in RG 1.183 and NUREG-0800, to demonstrate that the consequences of the

postulated accidents are acceptable.

The evaluations use short-term accident atmospheric dispersion factors (X/Qs). The X/Qs are

calculated using the methodology of RG 1.145 (Reference 15.5-2) and site-specific meteorological

data. As indicated in Section 2.3.4, the RG 1.145 methodology is implemented in the NRC-

sponsored PAVAN computer program. This program computes X/Qs at the EAB and LPZ for each

combination of wind speed and atmospheric stability for each of the 1-6 downwind direction sectors.

Releases are assumed to be at ground level, and the shortest distances between the power block

area and the offsite locations areselected to conservatively maximize the X/Qvalues. The following

site-specific values from Section 2.3.4 are used in these evaluations, reflecting the larger of the

overall site 5th percentile and sector-dependent 0.5th percentile, in accordance with RG 1.145:

* EAB, 0 to 2 hours: 2.66 x 10-4 sec/m 3

15-2 Draft Revision 1
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LPZ, 0 to 8 hours: 1.55 x 10-5 sec/m3

8 to 24 hours: 1.01 x 10-5 sec/m3

24 to 96 hours: 4.20 x 10-6 sec/m 3

96 to 720 hours: 1 19 x 10- sec/m 3

The accident dose calculation-s are performed using the activity releases for the following time,

intervals:

" EAB: 2-hour period yielding the maximum dose

" LPZ: 0 to-8 hours, 8 to 24 hours, 24 to 96 houirs, and 96 to 720 hours

The accident doses are expressed as TEDE-1 consistent with 10 CFR-50•3452-. 17. The TEDE

consists of the sum of the committed effective dose equivalent (CEDE) from inhalation and either the

deep dose equivalent (DDE) or the effective dose equivalent (EDE) from external-exposure.--The

CEDE is determined using the dose conversion factors in Federal Guidance Report 11

(Reference 15-5-3), while the-DDE and the EDE are based on dose conversion-factors in -Federal

Guidance Report 12 (Reference 15.5-4).

15.3 Source Terms

Doses are calculated based on the time-dependent activities released to the environment during

each DBA. The activities are based on the analyses used to support the reactor standard safety

analysis reports. Different reactor technologies use different source terms and approaches in defining

the activity releases. The ABWR source terms, methodologies, and assumptions are based on the

guidance in the NUREG-0800 and Regulatory Guides 1.3 (Reference 15.5-5) and 1.25

(Reference 15.5-6). The APIOO, APWR, and ESBWR source terms, methodologies, and

assumptions are based on the alternative source term guidance outlined in RG 1.183.

15.4 Radiological Consequences

For the accidents identified in Section 15.1, site-specific doses are calculated by multiplying the

design certification doses by the ratio of site X/Qs to design certification X/Qs. Using the EAB

and LPZ site-specific X/Qs provided in Section 15.2, with the X/Qs from the vendor design

control documents (References 15.5-7 through 15.5-10), the ratios, presented in Tables 15.1-1

through 15.1-4, are obtained.

15-3 Draft Revision 1
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15.5-5 Regulatory Guide 1.3, Assumptions Used for Evaluating the Potential Radiological
. Consequences of a Loss of Coolant Accident for Boiling Water Reactors, Revision

2, NRC, June 1974.

15.5-6 Regulatory Guide 1.25 (Safety Guide-25); Assumptions Used for-Evaluating the --
Potential Radiological Consequences of a Fuel Handling Accident in the Fuel
Handling- and Storage Facilityfor Boiling and Pressurized- Water Reactors, -NRC, -....
March 1972.

15.5-7 -AP1OOO Docue-rit NO.APP-GW-GL-700, APIOO0 DisigWh-Coiitrol D-cument, Tie-2
Material, Westinghouse, Revision 17, 20028.

15.5-8 Document MUAP-DC(01, APWR Design Control Document for the US-APWR,
Tier 2, Mitsubishi Heavy Industries, Ltd., Revision 2, 2009.

15.5-9 ABWR Standard Safety Analysis Report Design Control Document, Tier 2,

GE Nuclear Energy, Revision 4 1997.------------------...

15.5-10 Document 26A6642, ESBWR Design Control Document, Tier 2 Material, GE-Hitachi
Nuclear Energy- Revision 6; 2009, . .. .

15-5 Draft Revision 1
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Table 15.1-1
Design Certification X/Q Values and Ratios to Site X/Q Values for AP1000

Release X/Q (sec/m3) X/Q Ratio

Accident Location Time (hr) DCD Site (Site/DCD)

LOCA EAB -.- 0-2 5.1 x 10-4 2.66 x 10-4  5.22 x 10-1

LPZ 0-8 2.2 x 10 -4 1.55 x 10-5 7.05 x 10-2

-8-24 1t6 x 10:4 - 1.01 x-10-5  -6.3-1 x 10.2

24-96 1.0 x 10-4 4.20 x 10-6 4.20 x 10-2

96-720 8.0x 10-5- 1.19 x 10. . -1.49 x 10-2 -

Other EAB 0-2 1.0 x 10-3 2.66 x 10 -4 2.66 x 10-1

LPZ . 0-8 -. -. . 5.0x 104 1.55-x 10-5 3.10 x-10 2  
-

8-24 3.0 x 10-4  1.01 x 10-5 3.37 x 10-2

24-96 1:5 x 10-4 4.20 x 10-6 280 X 10-2

96-720 8.0 x 10-5 1.19 x 10-6 1.49 x 10-2

Reference: AP1000 DCD Rev. 17 (15.5-7)

15-6 Draft Revision 1
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Table 15.1-2
Design Certification X/Q Values and Ratios to Site XIQ-Values for APWR

Release I X/Q (sec/m3) .... X/Q Ratio

Location Time (hr) DCD Site (Site/DCD)

EAB 0-2 5.0 x 10-4 2.66 x 10-4 5.32 x 10-1

LPZ 0-8 2.1 x 10-4 1.55 x 10-5 7.38 x 10-2

8-24 1.3 x 10-4  1.01 x 10-5 7.77 x 10-2

24-96 6.9 x 10-5 4.20 x 10-6 6.09 x 10-2

96-720 2.8 x 10-5 1.19x 10-6 4.25 x 10-2

Reference: APWR DCD Rev. 2 (15.5-8)

15-7 
Draft Revision 1

15-7 Draft Revision 1
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Table 15.1-3

Design Certification X/Q VAlUes and Ratios to Site X/Q Values for ABWR

Release . X/Q (sec/rmn)- X/Q Ratio

Accident Location Time (hr) DCD Site (Site/DCD)

Cleanup Water EAB 0-2 2.29 x 10-2 2.66 x 10-4 1.16 x 10-2

Line Break LPZ 0-8 2.29 x 10-2 1.55 x 10-5 6.77 x 10-4

LOCA EAB 0-2 1.37 x 10-3 2.66 x 10-4 1.94 x 10-1

LPZ 0-8 1.56 x 10 -4 1.55 x 10-5 9.94 x 10-2

8-24 9.61 x 10-5 1.01 x 10-5 1.05 x 10.1

24-96 3.36 x 10-5 4.20 x 10-6 1.25 x 10-1

96-720 7.42 x 10-6 1.19 x 10-6 1.60 x 10-1

Other EAB 0-2 1.37 x 10-3 2.66 x 10-4 1.94 x 10-1

LPZ 0-8 1.37 x 10-3 1.55 x 10.5 1.13 x 10-2

Reference: ABWR DCD Rev. 4 (15.5-9)

15-8 Draft Revision 1
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Table 15.1-4
Design Certification X/Q Values and Ratios to Site X/Q Values for ESBWR

Release X/Q (sec/m3 ) X/Q Ratio

Accident Location Time (hr) DCD Site (Site/DCD)

LOCA EAB 0-2 2.00 x 10-3 2.66 x 10-4 1.33 x 10-1

LPZ 0-8 1.90 x 10.4 1.55 x 10-5 8.16 x 10-2

8-24 1.40 x 10-4 1.01 x 10-5 7.21 x 10-2

24-96 7.50 x 10-5 4.20 x 10-6 5.60 x 10-2

96-720 3.00 x 10.5 1.19 x 10.6 3.97 x 10-2

Small Break EAB 0-2 2.00 x 10-3 2.66 x 10-4  1.33 x 101
Outside LPZ 0-8 1.90 X 10-4  1.55 x 10-5 8.16 x 10-2
Containm ent L.. - .

8-24 1.40 x 10-4 1.01 X 10-5 7.21 x 10-2

24-96 7.50 x 10-5 4.20 x 10-6 5.60 x 10-2

96-720 3.00 x 105 1.19 x 10-6 3.97 x 10-2

Other EAB 0-2 2.00 x 10-3 2.66 x 10-4 1.33 x 10-1

LPZ 0-8 1.90 x 10-4 1.55 x 10-5 8.16 x 10-2

Reference: ESBWR DCD Rev. 6 (15.5-10)

15-9 
Draft Revision 1

15-9 Draft Revision0 1
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Table 15.1-5 (Sheet 1 of 2)
Summary of Design Basis Accident Site Doses

SRP DCD Site Dose (rem TEDE)

Section Accident Design Section EAB LPZ Limit

15.1.5A Steam System Pre-incident Iodine AP1000 15.1.5 2.7 x 101 2.3 x 10-2 25
Piping Failure spike APWR 15.1.5 1.0 x 10"1 8.0 x 10-3

Accident-Initiated AP1000 15.1.5 2.9 x 10-1 5.9 x 10-2 2.5
Iodine Spike APWR 15.1.5 1.7 x 10-1 2.1 x 10-2

15.3.3 Locked Rotor No Feedwater AP1000 15.3.3 2.1 x 10"1 1.2 x 10-2 2.5
Accident Feedwater Available AP1000 15.3.3 1.6 x 10-1 2-52.3 x 10-2

Locked Rotor Accident APWR 15.3.3 2.6 x 10-' 5.2 x 10-2

15.4.8 Rod Ejection Accident AP1000 15.4.8 9.6 x 10-1 4-1.6 x 10-1 6.3

APWR 15.4.8 '2.7 3.2 x 10-1

15.6.2 Small Break Outside Containment AP1000 15.6.2 5.6 x 10-1 3.2 x 10-2 2.5

APWR 15.6.2 8.0 x 10-1 4.4 x 10-2

ABWR 15.6.2 4.6 x 10-2 2.7 x 10-3

Small Break Pre-incident Iodine ESBWR 15.4.8 4.5 x 102 8.2 x 10-3 25
Outside C(tmt Spike ...

Equilibrium Iodine ESBWR 15.4.8 1.3 x 10-2 8.2 x 10-3 2.5
Activity

15.6.3 Steam Pre-Incident Iodine AP1000 15.6.3 5.9 x 10-1 3.8 x 10-2 25
Generator Spike APWR 156.3 1.9 1.1 x 10-1
Tube
Rupture Accident-Initiated AP1000 15.6.3 2.9 x 10-1 2.5 x 10-2 2.5

Iodine--Spike- APWR 15:6.3 5.1 x 10:1 -3.1 x 10- 2

15.6.4 Main Pre-Incident Iodine ABWR 15.6.4 5.5 x 10-1 3.2 x 10-2 25
Steam Spike ESBWR 15.4.5 3.5 x 10-1 -1.6 x 10-2
Line
Break Equilibrium Iodine ABWR 15.6.4 2.7 x 10-2 1.6 x 10-3 2.5

Activity ESBWR 15.4.5 2.7 x 10-2 *8.2 x 10-3

15.6.5 Loss-of-Coolant Accident AP1000 15.6.5 1.3 x 101 1.6 25

APWR 15.6.5 6.9 9:0 x 101

ABWR 15.6.5 1.9 1.4

ESBWR 15.4.4 3.0 1.3

15.7.4 Fuel Handling Accident AP1000 15.7.4 1.4 8.0 x 10-2 6.3

APWR 15.7.4 1.8 1.0 x 10-1

ABWR 15.7.4 6.7 x 10-1 3.9 x 10-2

ESBWR 15.4.1 5.5 x 10-1 3.3 x 10-2

15-10 Draft Revision 1
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Table 15.1-5 (Sheet 2 of 2)
Summary of Design Basis Accident Site Doses

SRP DCD Site Dose (rem TEDE)

Section Accident Design Section EAB LPZ Limit

None Feedwater Pre-Incident Iodine ESBWR 15.4.7 2.4 1.4 x 10-1 25
Line Break Spike

Equilibrium Iodine ESBWR 15.4.7 1.5 x 10-1 8.2 x 10-3 2.5
Activity

None Cleanup Water Line Break ABWR 15.6.6- 1.4 x-10"2  -'-8.0 X-0-4  25

Cleanup Water Pre-incident Iodine ESBWR 15.4.9 9.2 x 10-1 5.7 x 10-2 25
Line Break Spike

Equilibrium Iodine ESBWR 15.4.9 5.3 x 10-2 8.2 x 103 2.5
Activity .

Note: This table summarizes the doses from the tables that follow. For the ABWR, the whole body and thyroid doses within
Tables 15.1-44 to 15.1-53 are converted into TEDE values using weighting factors as indicated in Section 15.4. For the
designs being considered, there are no radiological consequences for the accidents described in SRP Sections 15.2.8,
15.3.4, and 15.4.9.

References: AP1000 D(D Rev. 17 (Reference 15.5-7)
APWR DCD Rev. 2 (Reference 15.5-8)
ABWR DCD Rev. 4 (Reference 15.5-9,

ESBWR DCD Rev. 6 (Reference 15.5-10)

15-11 Draft Revision 1
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Table 15.1-6
Activity Releases for AP 000 Main Steam System Piping Failure with Pre-Incident Iodine

Spike

Activity Release (Ci)

Isotope 0-2 hr 2-8 hr 8-24 hr 24-72 hr Total

Kr-85m 6.86 x 10-2 1.14 x 10-1 6.80 x 10-2 6.20 x 10-3 2.57 x 10-1

Kr-85 2.82 x 1Oz- 8.47 x 10-1 2.25 6.68 1.01 x 101

Kr-87 2.76 x 101 1.34 x 10-2 5.20 x 104 0.00 4.15 x 10-2

Kr-88 1.12 x 10-1 .1.37 x 10- 4.04 x 10-2 8.00 x 104 2.90x10 1

Xe-131m 1.28 x 10-1 3.79 x 10-1 9.81 x 10:1 2.70 4.19

Xe-133m 1.59 x.10-1 4.51 x 10:1 1.04 2.05 3.70

Xe-133 1.18 x 101 3.45 x 101  8.65 x 101  2.16 x 102 3.49 x 102

Xe-135m 3.04 x 10.3 • 1.30 x 10:5 0.00 10.00 305 x103

Xe-135 3.10 x 10-1 6.90 x 10:1 8.35 x 10:1 3.39 x 10-1 2.17

Xe:138 3.99 x 10-3 1.10 x 10-5 0.00 0.00 4.00 x 10-3

1-130 3.59 x 101 1.42 x 10-1 2.09 x 10-1 1.33 x 10-1 8.43 x 101

-131 2.40 x 10- 1.21x 1-01 3.1--Ox 1-1. 8.2-1 x1-0' 1.49X 1_ 0

1-132 3.05 x 101 4.14 8.07 x 10-1 6.00 x 10-3 3.55 x 101

1-133 4.34 x 101 1.90 x 101 3.53 x 101 3.98 x 101 1.38 x 102

1-134 6.74 1.63 x 10:1 1.40 x 10-3 0.00 6.90

1-135 2.60 x 101 8.16 7.54 1.71 4.34 x 101

Cs-134 1.90 x 101  1.95 x 10-1 5.19 x 10-1 1.54 2.13 x 101

Cs-136 2.82 x 101 2.86 x 10-1 7.42 x 10-1 2.06 3.13 x 101

Cs-137 1.37 x 101 1.41 x 10-1 3.74 x 10-1 1.11 1.53 x 101

Cs-138 1.01 x 101 1.02 x 10-3 0.00 0.00 1.01 x 101

Total 2.15 x 102 8.15 x 101 1.68 x 102 3.56 x 102 8.21 x 10O

KI + Q + f- +h A; 1; A - -1 ,,,4 A i n(r) D , 17 ID f- - I CZ r 7ýQ ý ý QUI ýý Fýf M. .. Q I ý .. . - 1. - L!d 2 . I I - . - .
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Table 15.1-7
.Doses for APNOO0 Main Steam System Piping Failure

with Pre-Existing Iodine Spike

. DCD Dose (rem TEDE)- X/Q Rat -io Site Dose (rem-TEDE)-

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.00 - 2.66 x 101 2.66 x 10-1

0-8 - 5.81 x 10-1 3.10 x 10-2 - 1.80 x 10-2

8-24 - 7.18 x 10-2 3.37 x 10-2 - 2.42 x 10-3

24-96 - 1.08 x 10-1 2.80 x 10-2 - 3.02 x 10-3

Total 1.00 7.61 x 10-1 - 2.66 x 10-2 2.35 x 10-2

Limit - - - 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17 (Reference 15.5-7).
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Activity Releases for AP1000 Main
Table 15.1-8

Steam System Piping Failure Accident-lnitiated Iodine
Spike

Activity Release (Ci)

lsotope 0-2 hr 2-8 hr 8-24 hr 24-72 hr Total

Kr-85m 6.86 x 102 1.14 x 10-l 6.80 x 10-2 6.20 x 103 2.57 x 101

Kr-85 2.82 x 101 8.47 x 101 2.25 6.68 1.01 x 101

Kr-87 2.76 x 10G2- 1.34 x 10-2 5.20 x 10-4 0.00 4.15 x 10-2

Kr-88 1.12x 10:1 1.37 x 10-1 4.04 x 10-2 8.00 x 10 4 2.90 x 10-1

Xe-131m 1.28 x 101 3.79 x 10-- 9.81 x 10- 2.70 4.19

Xe-133m 1.59 x -104 4.51. x 10-1- 1.04 2.05. 3.70

Xe-133 1.18x 101  3.45x 101  8.65 x 101  2.16 x 102  3.49 x 102

Xe-,135m - 3.04 x 10-3 1.30 x 10-5 - 0.00 _9 - 0.00 3.05 x 10;

Xe-135 3.10 x 10:1. 6.90 x 101 8.35 x 10:1 3.39 x 10-1 2.17

Xe-138 3.99 x 10 1.10 x 10-5 0.00 0.00 4.00 x 10.3

1-130 4.15 x 10-1 9.95 x 10-1 1.58 1.01 4.00

1-131 2.57 x 101 5.73-k 101 1.56 x102 4.13 x 102- 6.52 x 102

1-132 4.57 x 101 9.74 x 101 2.23 x 101 2.00 x 10.1 1.66 x 102

1-133 4.85 x 101  1.14x 102  2.27 x 102  2.55 x 102  6.45 x 102

1-134 1.33 x 101 1.86 x 101 2.60 x 10-1 0.00 3.22 x 101

1-135 3.20 x 1Q! 7.74 x 10-1 7.83 x 101- 1.77 x 101 2.05 x 102

Cs-134 1.90 x 101  1.95 x 10- 5.19 x 10-1  1.54 2.13 x 101

Cs-136 2.82 x 101  2.86 x 10- 7.42 x 101 2.06 3.13 x 101

Cs-137 1.37 x 10 1  1.41 x 10-1 3.74 x 10z 1.11 1.53 x 101

Cs-138 .1.01 x 101 1.02 x 10.3 0.00 0.00 1.01 x 101

Total 2.50 x 102 4.0x102 5279 x 102- 9.19 x 10- 2.15 x 103

Note: Source terms are for the radiation dose values recorded in D0D Rev. 17 (Reference 15.5-7).
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Table 15.1-9
Doses for AP1000 Steam System Piping Failure

with Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) XIQ Ratio Site-Dose (-remi TIEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.10 - 2.66 x 10-1 2.93 x 10-1

0-8 - 1.02 3.10 x 10-2  - 3.16 x 102

8-24 - 3.77 x 10-1 3.37 x 10-2 - 1.27 x 10-2

24-96 - 5.36 x 10-1 2.80 x 10-2 - 1.50 x 10-2

Total 1.10 1.93 2.93 x 10-1 5.93 x 10-2

Limit - - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Reference 15.5-7), -
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Table 15.1-10
Activity Releases for AP1000 Locked Rotor Accident

Activity Release (Ci)

No Feedwater With Feedwater

lsotooe 0-2 hr 0-6 hr 6-8 hr Total

Kr-85m 8.16 x 101  2.38 x 102  4.12 x 101 2.79 x 102

Kr-85 . .. . 7.58 - 3.03x 10 . 1.01) 101 ... 4.04 x 101

Kr-87 1.20 x 102 2.07 x 102 5.40 2.12 x 102

Kr-88 . 2.08x i0 2  5.21x 102-b 6.04 x 10 1 b 5.81X1b2

Xe-131m 3.77 1.50 x 101 4.94 1.99 x 101

Xe-133m 2.02 x 101  7.85 x 101  2.48 x 101 1.03 x 102

Xe-133 6.66 x 102 2.63 x 10- 8.57 x 102 3.49 x 103

Xe-135m 3.24 x 101 3.30 x 101 0.00 3.30 x 101

Xe-135 1.59 x 102 5.40 x 102 1.32 x 102 6.72 x 102

Xe-138 1.29 x 102  1.30 x 102  0.00 1.30 x 102

1-130 8.45 x 10-1 8.81 x 10-1 5.65 x 10 1 1.45

1-131 3.77 x 101  4.60 x 101 3.46 x 101  8.06 x 101

1-132 2.79 x 101 1.43-x 101 3.95 1.83 x 101

1-133 4.86 x 101 5.33 x 101  3.64 x 101 8.97 x 101

1-134 2.88 x 101 5.53 2.09 x 10-1  5.74

1-135 4.19 x 101 3.74 x 101 2.05 x 101  5.79 x 101

Cs-134 1.29 1.48 1.11 2.59

Cs-136 5.63 x 10- 1  5.17 x 10-1 3.47 x 101 8.64 x 10-

Cs-Q37 71.74 x-101 " 8.71x 10-1 - 6.50 X- 10-1  1.52

Cs-138 6.08 2.95 1.13 4.08

Rb-86 1,33 x 10-2 1.64 x 102 1.27 x 10-2 2.91 x 10-2

Total 1.62 x 10 4.59 x 10- 1.24 x 10- 5.82 x 103

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Reference 15,5-7a
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Table 15.1-11

Doses for APN000 Locked Rotor Accident With No Feedwater

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 8.00 x 101 - 2.66 x 10-' 2.13 x 101

0-8 - 3.89 x 10-1 3.10 x 10-2 - 1.21 x 10-2

Total 8.00 x 10-1 3.89 x 10-1 - 2.13 x 10-1 1.21 x 10-2

Limit - - - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Reference 15.5-7).

Table 15.1-12

Doses for APNO0 Locked Rotor Accident with Feedwater Available

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB . LPZ Site to DCD - EAB - LPZ

-2-6-8(a) 6.00 x 10-1 - 2.66 x 10-1 1.60 x 10-1 -

0-8 7- 947.52 x 10-1 3.10-x102 - 24462.33 X-10- 2

Total 6.00 x 10-1 7.-947.52 x 10-1 - 1.60 x 10-1 2-462.33 x 10-2

Limit - - 2.5 - 2.5

(a) Worst case 2-hour period is 6-8 hours.

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Reference 15.5-7).
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Table 15.1-13

Activity Releases for AP1000 Rod Ejection Accident

Activity Release (C)

Isotope 0-2 hr 2-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85m 1.12 x 102  6.48 x 101  3.87 x 101  1.80 0.00 2.17 x 102

Kr-85 5.01 5.60 1.49 x 101- 3.35 x 101 2.88 x 102 3.47 x 102

Kr-87 .1.82 x -102  2.60 x 101 1.03 0.00 0.00 2.09 x 102

Kr-88 2.91 x 102 1.18x 102 3.49x 101 3.00x 10-1 0.00 4.44x 10-2

Xe-131m 4.94 5.46 1.42 x 101 2.86 x 101 1.16 x 102 1.69 x 102

Xe-133m 2.67 x 101 2.81 x 101 6.49 x 101 8,45 x 101 5.31 x 101 2.57 x 10-2

Xe-133 8.79 x 102 9.59 x 102 2.40-x 103 4:27 x 103 8.44-x 101 1.69 x 104

Xe-135m 7.34 x 101 5.00 x 10:2 0.00 0.00 0.00 7.35 x 101

>Xe-1i35 . .. 2.1-5 x 102 - 1.72x i02 x 10-2 4.34;x-101 2.00 x 10,:1 6.40 x 102-

Xe-138 2.99 x 102- 1.40 x 101 0.00 0.00 0,00 2.99 x 102

1-130 4.90 7.28 4.32 2.00 x 10-1 0.00 1.67 x 101

1-131 1.36 x 102  2.45 x 102  2.31 x 102  3.10 x 101  1.68 x 101  6.60 x 102

1-132 1.53 x 102- 9.94 x 101 9.80 0.00 0.00 2.62 x 102

1-133 2.72 x 102 4.40 x 102 3.18 x 102 2.30 x 101 0.00 1.05 x 103

1-134 1.66 x 102 2.85 x 101 1.00 x 10-1 0.00 0.00 1.95 x 102

1-135 2.39 x 102•- 2.97 x 102 1.19 x 102 2.40 0.00 6.57 x 102

Cs-134 3.08 x 101 6.22 x 101 6.03 x 101 7.70 5.20 1.66 x 102

Csý1 36. 8.79 1.75 x 101 1.67 x 101 .2.05 6.50 x 10-1 4.57 x 101

Cs-137 1.79 x 101 3.62 x 101 3.51 x 101 4.52 3.05 9.68 x 101

Cs-138 1.09 x i o2 7.00 0.00 0.00 0.00 1.16 x 102

Rb-86 3.62 x 10-1 7.27 x 10z1 6.96 x 10.1 8.40 x 10-2 3.70 x 10-2 1.91

Total 3.23 x 1 2.62 x 103 3.57 x 103 4.53 x 103 8.92 x 102 2.29 x 104

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Reference 15.5-7).
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Table 15.1-14

Doses for AP1000 Rod Ejection Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 3.60 - 2.66 x 10-1 9.58 x 10-1 -

0-8 - 4.684.38 3.10 x 10-2 - 4-.421.36 x 10-1

8-24 - 7-9447.85 x 10-1 3.37 x 10-2 - 2.64 x 10-2

24-96 - 6&326.34 x 10-2 2.80 x 10-2 - 4,-77-1.78 x 103

96-720 - 2-.062.02 x 10-2 1.49x 10-2 - a.063.00 x 10-4

Total 3.60 6.465.25 - 9.58 x 10-1 4--.1.64 x 10-'

Limit - - - 6.3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17

(Reference 15.5-7).
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Table 15.1-15

Activity Releases for AP1006 Small Break Outside Containment

Activity Release (Ci)

IsotoDe 0-0.5 hr

Kr-85m 1.24 x 101

Kr-85 4.40 x 101

Kr-87 7.05

Kr-88 2.21 x 101

Xe-131m 1.99 x 101

Xe-133m 2.50 x 101

Xe-133 1.84 x 10-

Xe-1 35m 2.59

Xe-135 520x 101

Xe-1 38 3.65

1-130 1.89

1-131 9.26 x 101

1-132 3,49 x 102

1-133 2.01 x 102

1-134 1.58 x 102

1-135 1.68 x 102

Cs-134 4.16

Cs-136 6.16

Cs-137 3.00

Cs-138 2.21

Rb-86 0.00

Total 3.01 x 102

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Reference 15.5-7).
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Table 15.1-16

Doses for AP1000 Small Break-Outside Containrrient

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 2.10 - 2.66 x 10-1 5.59 x 10-1 -

0-8 - 4,91.03 3.10 x 102 4- -43.19 x 10-2

Total 2.10 4-72-1.03 - 5.59 x 10-1  a--63.19 x 10-2

Limit - - - 2.5 2.5

Note: Time-deoendent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Reference 15.5-7Z)
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Table 15.1-17
Activity Releases for AP1000 Steam Generator Tube Rupture with Pre-Incident Iodine

Spike

... .Activity Release (Ci)

Isotope 0-2 hr 2-8 hr 8-14 hr Total

Kr-85m 5.53 x 101 1.93 x 101 0.00 7.46 x 101

Kr-85. 2.20 x 102 1.08 x 102 2.00 x 10-1 3.28 x 102

Kr-87 2.39 x 101 3.61 0.00 2.75 x 101

Kr-88 9.22 x 101 2.65 x 101 .. 0.00 1.19 x 102

Xe-131m 9.96 x 101 4.88 x 101 0.00 1.48 x 102

Xe-133m 1.24 x.10 2  
- 5.91x 101 1.00 x 10-1 1.83 x--10 2

Xe-133 9,19 x 101 4.47 x 10- 1.00 x 101 1.37 x 104

Xe-135m 3.44 6.00 x 10-3 0.00 3.45

Xe-135 2.46 x 102 1.02 x 102 1.00 x 10-1 3.48 x 10

Xe-138 4.56 5.00 x 10-3 . 0.00 4157

1-130 1.79 5.39 x 10-2 2.67 x 1 0 -1 2.11

1-131 1421 x 102 5.27 3.05 x 1-01 1.57 x10-l-(2

1-132 1.42 x 102  7.86 x 10-1 1.91 1.45 x 102

1-133 2.16 x 102 7.63 4.06 x 101 2.64 x 102

1-134 2.74 x 101  1.06 x 102  2.00 x 10-4 2.74 x 101

1-135 1.27 x 102  2.70 1.17 x 101  1.41 x 102

Cs-134 1.63 6.10 x 10-2 2.16 x 10-1 1.91

Cs-136 2.42 8.80 x 10-2 3.15 x 101 2.82

Cs-137 1.17 4.40 x 10-2  1.56 x 10z! 1.37

Cs-138 5,64 x 10&1 0.00 0.00 5.64 x 10-1

Total 1.07 x 104 4.85 x 10 9.61 x 101 1.57 x 104

A A; n no 47 0 f- A a C 7
INUo .: Source Lut tIIIII IUg, I t I o dUIritUUI UUs)s VatlUes ouUI Irlelor Le n I',CV. It e [ lC lce ,-U .,
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Table 15.1-18
Doses for AP1000 Steam Generator Tube Rupture with Pre-lnCident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 2.20 - 2.66 x 10-1 5.85 x 10-1 -

0-8 - 1.16 3.10 x 10-2  - 3.60 x 10-2

8-24 - 7,247.20 x 10-2 3.37 x 10-2 - 2-442.42 x 10-3

Total 2.20 1.23 - 5.85 x 10-1 3.84 x 10-2

Limit - I - - 1 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Reference 15.5-7).
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Table 15.1-19
Activity Releases for AP1OO[ Steam Generator Tube RuptureWith Accident-Initiated

Iodine Spike

Activity Release (Cil ....

Isotope 0-2 hr 2-8 hr 8-14 hr Total

Kr-85m 5.53 x 101 1.93 x 101 0.00 7.46 x 101

Kr-85 2.20 x 102 1.08 x 102 2.00 x 101 3.28 x 102

Kr-87 2.39 x 101 3.61 0.00 2.75 x 101

Kr-88 9.22 x 101 2.65 x 101 0.00 1.19 x 102

Xe-131m 9.96 x 101 4.88 x 101 0&00 1.48 x 102

Xe-133m 1.24-x 102 5.91 x 101 _1.00 x 104 1.83 xt10Z

Xe-133 9.19 x 102  4.47 x 102  1.00 x 101  1.37 x 104

Xe-1 35m 3;44 6.00 x 10-2 0;00 3.45

Xe-135 2.46 x 102 1.02 x 102 1.00 x 10:-1 3.48 x 102

Xe-1 38 4.56 5.00 x10-3 -.. 0:00 -4.57

1-130 8.87 x 10-1 1.62 x 10-1 8.23 x 10-1 1.87

1-131 4.36 x 101 1.14 x 101 6.76 x.10 1.23 x 102

1-132 1.47 x 102 4.89 1.29 x 101 1.65 x 102

1-133 9.33 x 101  1.99 x 101 1.08 x 102  2.21 x 102

1-134 5.59 x 101 6.06 x 10:2 6.02 x 10-2 5.60 x 101

1-135 7.61 x 101 9.89 4.38 x 101 1.30 x 102

Cs-134 1.63 6.10 x 10-2 2.16 x 10- 1.91

Cs-136 2.42 8.80 x 10-2 3.15 x 10z! 2.82

Cs-137 1.17 4.40 x 10-2 1.56 x 10-1  1.37

Cs-138 5.64 x 10- 0.00 0.00 5.64 x 10-1

Total1.05 x l04 4.88 x 101 2.44 102 1.56 x 104

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Reference 15.5-7).
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Table 15.1-20
Doses for AP1000 Steam Generator Tube Rupture with

Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio . .Site Dose (rem TEDE) ..

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.10 - 2.66 x 101  2.93 x 10-1  
-

0-8 - 647-6.10 x 10-1 3.10 x 10-2 -941.89 x 10-2

8-24 - 4-6ge1.68 x 10-1 3.37 x 10-2 &- 4965.66 x 10-3

Total 1.10 7_967.78 x 10-1 - 2.93 x 10-1 2-642.46 x 10-2

Limit - - - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DcD Rev, 17
(Reference 15.5-7).
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Table 15.1-21 (Sheet 2 of 2)
Activity Releases for AP1000 Loss-of-Coolant Accident

Activity Release (Ci)

Isotope 1.4-3.4 hr 0-2 hr 2-8 hr 8-24 hr 24-72 hr 72-96 hr 96-720hr Total

Ba-140 1.63x 102 7.61 x 101 2.49x 102 1.51 x 101 0 0 4.00x 10-1 3.41 x 102

Mo-99 2.15 x 101 1.01 x-10 1  3.24 x 101 1.86 1.00 x 10-2 0 0 4.44 x 101

Tc-99m 1.47 x 10' 7.54 1.91 x 101 5.90 x 10-1 0 0 0 2.72 x 101

Ru-103 1.73x 101 8.08 2.65x 101 1.62 0 1.00x 10-2 6.00x 10- 3.63 x-10 1

Ru-105 8.18 4.33 1.00 x 101 2.40 x 10-1 0 0 0 1.46 x 101

Ru-106 -5.70 2.66 8.75 5.40 x 10-1 0 0 3.00 x 10-2 1.20 x 101

Rh-105 1.03 x 101 4.88 1.53 x 101 8.30 x 10.1 0 0 0 2.10 x 101

Ce-141 .3.89 1,82 5.96 3.64 x 10-1 1.00 x.10-3 1.00.x10-3- 1,20 x 10-2 8.16

Ce-143 3.46 1.64 5.14 2.78 x 10-1 1.00 x 10-3 0 0 7.06

Ce-144 2.94 1.37- 4.51 - 2.76 x 10-1 1.00.x 10-3  1•0x40- 1.30 x 10.2 6.17

Pu-238 9.16 x 10-3 4.28 x 10-3 1.41 x 10-2 8.60 x 10-4  0 0 4.00 x 10-5 1.93 x 10-2

Pu-239 8.06 x 1 0 4 3.76 x 10-4 1.24 x 10-3- 760 x 10- - 0 1.00x 10- 3.00 x 10-6 1.70 x 103

Pu-240 1.18 x 10-3 5.52 x 10-4 1.81 x 10-3 1.11 x 10- 4 1.00 x 10-6 0 5.00 x 10-6 2.48 x 10-3

Pu-241 2.65 x 10-1 1.24 x 10-1 4.08 x 10-1 2.50 x 10-2 1.00 x 10-4 0 1.20 x 103 5.58 x 10-1

Np-239 4.48 x 101 2.12 x 101 6.75 x 101 3.84 1.00 x 10-2 1.00 x 10-2 1.00 x 10-2 9.26 x 101

Y-90 8.08 x 10-2 3.81 x 10-2 1.22 x 10-1 7.00 x 103 0 0 - 0 1.67 x 10-1

Y-91 1.19 5.54 x 10-1 1.82 1.11 x 10"1 1.00 x 10-3 0 4.00 x 10-3 2.49

Y-92 7.89 x 10-1 4.32 x 10-1 9.19 x 10-1 1.80 x 10-2 0 -0 0 1.37

Y-93 1.21 6.00 x 10-1 1.68 6.80 x 10-2 0 0 0 2.35

Nb-95 1.59 7.46 x 10-1 2.44 1.49 x 10-1 1.00 x 10-3  0 5.00 x 103  3.34

Zr-95 1.59 7.41 x 10-1 2.43 1.49 x 10-1 0 0 6.00 x 10-3 3.33

Zr-97 - 1.43 6.89 x-10-1 2.05 9.80x 10-2 0 0 0 - M84

La-140 1.67 7.92 x 10-1 2.50 1.39 x 10-1 0 0 0 3.43

La-141 1.03 5.54 x 10-1 1.23 2.70 x 10
2  0 0 0 1.81

La-142 5.38 x 10-1 3.57 x 10-1 4.74 x 10-1 2.00 x 10-3 0 0 0 8.33 x 10-1

Nd-147 616 x 10-1 2.89-x 10-1 9.42x 10-1 5.70 x 10-2 0 0 1.00 x 10-3 1.29

Pr-143 1.39 6.50 x 10-1 2.13 1.28 x 10-1 1.00 x 10-3 0 3.00 x 10-3 2.91

Am-241 1.20 x 10-4 5.59 x 105 1.84 x 10-4 1.13 x 10-5 0 0 - 6.00 x 10-7 252 x 10-4

Cm-242 2.82 x 10-2 1.32 x 10-2 4.33 x 10-2 2.65 x 10-3 1.00 x 10-5 1.00 x 10-5 1.20 x 10-4 5.93 x 102

Cm-244 3.46 x 10-3 1.62 x 10-3 5.32 x 10-3 3.26 x 1 0 -4 1.00 x 10-6 0 1.60 x 10-5 7.28 x 10-3

Total 3.53 x 104 1.72 x 104 8.14 x 104 1.35 x 105 1.54 x 105 6.17 x 104 4.29 x 105 8.78 x 105

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Reference 15.5-7).
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Table 15.1-22

Doses for AP1000 Loss-of-CoolaIrit Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

1.4-3.4(a)_-2 2.46 x 101 - 5.22 x 10-1 1.28 x 101 -

0-8 2.17 x 10 1  7.05 x 10-2  
- 1.53

8-24 - 7.50 x 10-1 6.31 x 10-2 - 4.73 x 10-2

24-96 2.93 x 10-1 4.20 x 10-2 - 1.23 x 10-2

96-720 - 5.49 x 10-1 1.49 x 10-2 - 8.17 x 10-3

Total 2.46 x 101 2.33 x 101 - 1.28 x 101 1.60

Limit -- -- 25 25

(a) Worst case 2-hour period is 1.4-3.4 hours.

Note: Time-dependent LPZ doses and total LPZ and -EAB doses correspond to-the radiation doses in DCD Rev. -17
(Reference 15.5-7),

15-28 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 2 - Site Safety Analysis Report

Table 15.1-23
Activity Releases for AP1 000 Fuel Handling Accident

Activity
Release (Ci),

Isotope 0-2 hr

Kr-85m 8.40

Kr-85 1.10 x 103

Kr-88 3.00 x 10-1

Xe-131m 5.52 x 102

Xe-1 33m 2.30 x 103

Xe-133 8.88 x 104

Xe-135m 1.02 x 102

Xe-135 5.68 x 103

-130 7.00 x 10•

1-131 3.47 x 102

1-132 2:44 x 10 2

1-133 1.08 x 102

1-135 - 3.20

Total 9.92 x 104

Note: Source terms are for the radiation dose values recorded in DCD Rev, 17
(Reference 15.5-7).

Table 15.1-24
Doses for AP1000 Fuel Handling Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 5.20 - 2.66 x 10-1 1.38

0-8 - 2.59 3.10 x 10-2  - 8.03 x 10-2

Total 5.20 2.59 - 1.38 8.03 x 10-2

Limit - - - 6.3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Reference 15.5-7).
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Table 15.1-25
Activity Releases for APWR Steam System Piping Failure

with Pre-incident Iodine Spike

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr Total

Kr-85 3.21 x 101 2.40 x 101 5.61 x 101

Kr-85m 3.56 x 10-1 8.77 x 10-2 4.43 x 10-1

Kr-87 9.12 x 10-2 1.13 x 10-3 9.23 x 10-2

Kr-88 5.10 x 10-1 6.46 x 10-2 5.74 x 101

Xe-133 1.07 x 102 7.75 x 101 1.85 x 102

Xe-1 35 4.38 3.39 7.78

1-131 1.72 x 101 7.25 2.44 x 101

1-132 6.18 1.66 x 10-1 6.35

1-133 2.79 x 101 9.03 3.69 x 101

1-134 3.49 1.01 x 10-3 3.49

1-135 1.62 x 101  2.73 1.89 x 10 1

Rb-86 8.64 x 10-2 1.62 x 103 8.80 x 10-2

Cs-134 8.80 1.68 x 10-1 8.97

Cs-136 2.32 4.33 x 10-2 2.37

Cs-1 37 5.01 9.56 x 10-2 5.11

Total 2.32 x 102 1.25 x 102 3.56 x 102

Reference: APWR DCD Rev. 2 (15.5-8)

Table 15.1-26
Doses for APWR Steam System Piping Failure with Pre-incident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.9 x 10-1 - 5.32 x 101 1.0 x 10-1

0-8 1.0 x 10-1 7.38 x 10-2 7.4 x 10-3

8-24 - 7.6 x 10-3 7.77 x 10-2 - 5.9 x 104

Total 1.9 x 10-1  .x 10-1  - 1.0 x 10"1  8.0 x 10-3

Limit - _ - 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2
(Reference 15.5-8),
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Table 15.1-27
Activity Releases for APWR Steam System Piping Failure Accident-Initiated Iodine Spike

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr

Kr-85 3.21 x 101 2.40 x 101

Kr-85m 3.56 x 10-1 8.77 x 10-,

Kr-87 9.12 x 10-2  1.13 x 10":

Kr-88 5.10 x 10.1 6.46 x 10-:

Xe-133 1.08 x 102  8.03 x 101

Xe-135 7.61 1.33 x 101

1-131 5.05 x 101 6.50 x 101

1-132 9.89 1.49

1-133 7.65 x 101 8.09 x 101

1-134 3.77 9.11 x 10'

1-135 3.77 x 101 2.45 x 10"

Rb-86 8.64 x 102 1.62 x 10-

Cs-134 8.80 1.68 x 10-

Cs-1 36 2.32 4.33 x 10-

Cs-137 5.01 9.56 x 10

Total 3.43 x 102 2.90 x 10:

Reference: APWR DCD Rev. 2 (15,5-8)

Table 15.1-28
Doses for APWR Steam System Piping Failure with Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 3.2 x 10-1 - 5.32 x 10-1 1.7 x 10-1

0-8 - 2.1 x 101 7.38 x 10-2 - 1.6 x 10-2

8-24 - 6.5 x 10-2 7.77 x 102 - 5.1 x 10-3

Total 3.2 x 10-1 2.8 x 10-' - 1.7 x 10-1  2.1 x 10 2

Limit - - - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2

(Reference 15.5-8).
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Table 15.1-29
Activity Releases for APWR Locked Rotor Accident

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr Total

Kr-85 1.12 x 102 8.40 x 101 1.96 x 102

Kr-85m 6.40 x 102 1.58 x 102 7.98 x 102

Kr-87 5.02 x 102 6.21 5.08 x 102

Kr-88 1.37 x 10 3  1.74 x 102 1.55 x 10 3

Xe-133 6.87 x 103  4.96 x 10 3  1.18 x 10 4

Xe-135 1.61 x 10 3  7.67 x 102 2.37 x 103

1-131 8.81 x 101 . 2.32 x 102 3.20 x 102

1-132 1.94 x 101 8.35 2.77 x 101

1-133 9.85 x 101 2.17 x 102 3.15 x 102

1-134 6.46 1.10 x 10-1 6.57

1-135 6.38 x 101 9.16 x 101 1.55 x 102

Rb-86 3.23 x 10-2 8.66 x 10-2 1.19 x 101

Cs-134 3.24 8.78 1.20 x 101

Cs-1 36 8.72 x 10-1 2.33 3.21

Cs-137 1.84 5.00 6.84

Total 1.14 x 10 4 6.71 x 10 3 1.81 x 10 4

Reference: APWR DCD Rev. 2 (15.5-8)

Table 15.1-30
Doses for APWR Locked Rotor Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0--210-12(a) 4.9 x 10-1 - 5.32 x 101 2.6 x 10-1

0-8 - 4.4 x 10-1 7.38 x 10-2 - 3.2 x .10-2

8-24 - 2.5 x 10-1 7.77 x 10-2 - 1.9 x 10-2

Total 4.9 x 10-1 6.9 x 10-1 -- 2.6 x 10- 1  5.2 x 10-2

Limit I - I - - 2.5 2.5

(a) Worst case 2-hour period is 10-12 hours.

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2

(Reference 15.5-8).
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Table 15.1-31

Activity Releases for APWR Rod Ejection Accident

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85 2.63 x 102 2.50 x 102 1.90 x10 2  1.63 x10 3  2.33 x 10 3

Kr-85m 3.59 x 103 9.58 x 102 9.86 0 4.56 x 10 3

Kr-87 2.81 x 103 3.50 x 101 0 0 2.85 x 103

Kr-88 7.70 x 103  1.02 x 103 2.05 0 8.72 x 103

Xe-133 3.81 x 104 3.46 x 104  2.11 x 104 4.22 x10 4  1.36 x 105

Xe-135 9.31 x 103 5.32 x 103 5.40 x 102 2.81 1.52 x 104

1-131 5.82 x 102 7.17 x 102 2.58 x 102 7.79 x10 2  2.34 x 103

1-132 4.62 x 102 3.93 x 101 1.40 x 10-2 0 5.01 x 102

1-133 1.12 x 10 3  1.06 x 103  1.13 x 102  1.13 x10 1  2.30 x 103

1-134 4.95 x 102 5.15 x 10-1 0 0 4.95 x 102

1-135 8.75 x 102 4.39 x 102 6.60 4.00 x10-3  1.32 x 103

Rb-86 4.16 x 10-1 9.65 x 10-2 0 0 5.13 x 10-1

Cs-134 4.15 x 101  9.79 1.01 x 10-3  0 5.13 x 101

Cs-136 1.13 x 101  2.60 1.00 x 10-6  0 1.39 x 101

Cs-137 2.36 x 101 5.57 0 0 2.92 x 101

Total 6.53 x 104 4.45 x 104  2.22 x 104 4.46 x 104  1.77 x 105

Reference: APWR DCD Rev. 2 (15.5-8)

Table 15.1-32

Doses for APWR Rod Ejection Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 5.1 - 5.32 x 10-1 2.7

0-8 - 3.2 7.38 x 10 2  
- 2.4 x 10-1

8-24 - 8.8 x 10-1 7.77 x 10-2 - 6.8 x 10-2

24-96 - 1.6 x 10-1 6.09 x 10-2 9.7 x 10?-

96-720 - 1.7 x 10-1 4.25 x 10-2 - 7.2 x 10-3

Total 5.1 4.4 2.7 3.2 x 10 1

Limit - - 6.3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2
(Reference 15.5-8).
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Table 15.1-33
Activity Releases for APWR Small Break Outside Containment

Activity
Release (Ci)

Isotope 0-8 hr

Kr-85 6.84 x 102

Kr-85m 1.25 x 101

Kr:87 7.05.

Kr-88 2.26 x 101

Xe-133 2.32 x 103

Xe-135 7.70 x 101

1-131 - 1.72 x 102

1-132 7.98 x 101

1-133 2.93 x-10 2-

1-134 4.33 x 101

1-135 1.85x10 2

Total 3.90 x 103

Reference: APWR DCD Rev. 2 (15.5-81

Table 15.1-34
Doses for APWR Small Break Outside Containment

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.5 - 5.32 x 10-1 8.0 x 10-1

0-8 - 6.0 x 10- 1  7.38 x 10- 2  -44 x 10-2

Total 1.5 6.0 x 10-1 - 8.0 x 10-1 4.4 x 10-2

Limit -- - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2

(Reference 15.5-8).
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Table 15.1-35
Activity Releases for APWR Steam Generator Tube Rupture

with Pre-incident Iodine Spike

Activity Release (Ci) .

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85 3.43 x 10 3  4.64 x 101 2.06 x10 2  1.59 x 103 5.27 x 103

Kr-85m 6.17 x 101 9.70 x 10-2 8.00 x10-3  0 6.18 x 101

Kr-87 3.40 x 101 0 0 0 3.40 x 101

Kr-88 1.11 x 102 6.00 x 10-2 1.00 x10 2  0 1.11 x 102

Xe-133 1.16 x 10 4  1.44 x10 2  5.06 x10 2  9.44 x 102 1.32 x 10 4

Xe-135 3.75 x 102 2.18 6.70 x10- 1  0 3.78 x 102

1-131 4.18 x 102 1.81 0 0 4.20 x 102

1-132 2.09 x 102 3.92x10-2  0 0 2.09 x 102

1-133 7.16 x 102  2.24 0 0 7.18 x 102

1-134 1.28 x 102 6.00 x 10-5 0 0 1.28 x 102

1-135 4.61 x 102 6.70 x 10-1 0 0 4.62 x 102

Rb-86 4.54 x 10-3 5.44 x 10-4 0 0 5.09 x 10-3

Cs-134 4.63 x 10-1 5.63 x 10-2 0 0 5.19 x 10-1

Cs-136 1.22 x 101 1.45 x 10-2 0 0 1.37 x 10-1

Cs-137 2.64 x 10-1 3.21 x 10-2 0 0 2.96 x10-1

Total 1.76 x 104 1.98 x 102 7.12 x 102 2.53 x10 3 2.10 x10 4

Reference: APWR DCD Rev. 2 (15.5-8)

Table 15.1-36
Doses for APWR Steam Generator Tube Rupture with Pre-Incident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 3.6 - 5.32 x 101 1.9

0-8 - 1.5 7.38 x 10- 2  
- 1.1 x 10-1

8-24 - 2.0 x 10-3 7.77 x 10-2 - 1.6 x 10-4

24-96 - 2.1 x 10-4 6.09 x 10-2 - 1.3 x 10-5

96-720 - .1.7x 10-4 4.25 x 10-2 - 7.2 x 10-6

Total 3.6 1.5 - 1.9 1.1 x 10-1

Limit - 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in OCD Rev. 2

(Reference 15.5-8).
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Table 15.1-37
Activity Releases for APWR Steam Generator Tube Rupture

with Accident-Initiated Iodine Spike

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85 3.43 x 103  4.64 x 101 2.06 x 102 1.59 x 103  5.27 x 103

Kr-85m 6.17 x 101 9.70 x 10-2 8.00 x 10-3 0 6.18 x 101

Kr-87 3.40 x 101 0 0 0 3.40 x 101

Kr-88 1.11 x 102 6.00 x 10-2 1.00 x 10-2 0 1.11 x 102

Xe-133 1.16 x 104  1.45 x 102 5.06 x 102 9.44 x 102 1.32 x 104

Xe-1 35 3.70 x 102 3.82 6.70 x10- 1  0 3.74 x 102

1-131 1.10 x 102  1.03 x 101  0 0 1.20 x10 2

1-132 5.24 x 101 2.12 x 10-1 0 0 5.26 x 101

1-133 1.87 x 102 1.27 x 101 0 0 2.00 x 102

1-134 3.05 x 101 1.06 x 10-3 0 0 3.05 x 101

1-135 1.19 x 102  3.74 0 0 1.23 x 102

Rb-86 4.54 x 10-3 5.44 x 10-4 0 0 5.09 x 103

Cs-134 4.63 x 10-1 5.63 x10 2  0 0 5.19 x 10-1

Cs-136 1.22 x 10-1 1.45 x 10-2 0 0 1.37 x 10-1

Cs-137 2.64 x 10-1 3.21 x 10-2 0 0 2.96 x 10"1

Total 1.61 x 104 2.22 x 102 7.12 x 102 2.53 x 103 1.96 x 104

Reference: APWR DCD Rev. 2 (15.5-8)

Table 15.1-38
Doses for APWR Steam Generator Tube Rupture with Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 9.6 x 10.1 - 5.32 x 10-1 5.1 x 10-1 -

0-8 - 4.1 x 10-1 7.38 x 10-2 - 3.0 x 10-2

8-24 - 0 x 10-2 7.77 x 10-2 - 7.8 x 10-4

24-96 - 2.1 x 10-4 6.09 x 10-2 - 1.3 x 10-5

96-720 - 1.7 x 10 4  4.25 x 10-2  
- 7.2 x 10-6

Total 9.6 x 10- 1  4.2 x 10 1  - 5.1 x 10- 1  3.1 x 10-2

Limit -- 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2
(Reference 15.5-8).
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Table 15.1-39 (Sheet 2 of 2)

Activity Release for APWR Loss-of-Coolant Accident

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Ru-105 3.14 1.12 x 10- 2  0 0 3.15

Ru-106 2.67 3.46x 10? 0 0 - 2.70

Rh-105 4.61 5.41 x 10-2 0 0 4.67

Y-90 7.44 x 10-2 5ý12 x 10-3 6.06 x 10-6- 0 7.96 x 10-?

Y-91 6.00 x 10.1 8.54 x 10-3 0 0 6.09 x 10-1

Y-92 4.13 1.04 x 101  . 0 0 4.24

Y-93 5.90 x 10-1 4.32 x 10-3 0 0 5.94 x 10"1

Zr-95 - 7.55 x10-1  9.76 x 10-3 - 0 0 7.65 x 10-1

Zr-97 6.65 x 10-1 6.12 x 103 0 0 6.71 x10 1

Nb-95 7.60 x 10-1 9.85 x 10-3 1;01 x 10-5 --- 0 7.69 x 10-1

La-140 1.76 1.43 x 10-1 2.02 x 10-4 0 1.90

La-141 4.25 x 10-1 .1,29 x 101- 0 0 4.27 x 10-1

La-142 2.01 x 10-1 7.07 x 10-5 0 0 2.01 x 10-1

Pr-143 6.74 x 10-1 8.91 x 103 -1,00 x 105 0 6.83 x 10-1

Nd-147 2.80 x 10-1 3.55 x 10-3 0 0 2.83 x 10-1

Am-241 7.51 x I0-5 9.77 x 10- - 0 0 -7.60 x 10-5

Cm-242 1.86 x 10-2 2.41 x 10-4 0 0 1.88 x 10-2

Cm-244 2.26.x 103  2.93 x 10-5 0 0 2.29 x 10-3

Ce-141 1.78 2.29 x 10-2 0 0 1.80

Ce-143 1;63 1-78 x 10-? 0 . .0 1.65

Ce-144 1.35 1.75 x1 02  0 0 1.36

Np-239 1.85 x 101 2.16 x10-1  1.00 x10 5  0 1.87 x 101

Pu-238 5.30 x 10-3 6.88 x 10-5 0 0 5.37 x 10-3

Pu-239 4.00 x 10-4 5;19 x 10-6 0 0 4.05 x 10-4

Pu-240 6.28 x 1 0 4 8.14 x 10-6 1.01 x 10-8 0 6.36 x 10-4

Pu-241 1.39 x 10-1 1,81x .10-3 - 0 0 1.41 x 10-1

Total 2.03 x 105 3.28 x 105 5.09 x 105 1.02 x 106 2.06 x 106

Reference: APWR DCD Rev. 2 (15.5-8)
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Table 15.1-40

Doses for APWR Loss-of-Coolant Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0.5-2.5(a) 1.3 x 101 - 5.32 x 10-1 6.9 -

0-8 9.0 7.38 x 10-2 - 6.6 x 10-1

8-24 - 1.2 7.77 x 10-2 - 9.3 x 10-2

24-96 1.3 6.09 x 10-2 - 7.9 x 10-2

96-720 - 1.4 4.25 x 10-2  
- 6.0 x 10-2

Total 1.3 x 101  1.3 x 101  - 6.9 9.0 x 10-1

Limit - - - 25 25

(a) Worst case 2-hour period is 0.5-2.5 hours.

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2
(Reference 15.5-8).
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Table 15.1-41
Activity Release for APWR Fuel Handling Accident

Activity
Release (Ci)

Isotope 0-8 hr

Kr-85 1.20 x 10 3

Kr-85m 3.90 x 102

Kr-87 5.98 x 10-2

Kr-88 1.25 x 102

Xe-1 33 9.90 x 104

Xe-135 2.21 x 104

1-131 3.67 x 102

1-132 2.75 x 102

1-133 - 2.31 x 102

1-134 2.71 x 10-6

W135 3.80 x 101

Total 1.24 x 10 5

Reference: APWR DCD Rev. 2 (15,5-8)

Table 15.1-42
Doses for APWR Fuel Handling Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ 'S site to DCD EAB LPZ

0-2 3.3 - 5.32 x 101 1.8

0-8 - 1.4 7.38 x 10-2  
- 1.0o -Xb1

Total 3.3 1.4 - 1.8 1.0 x 10"1

Limit - - - 6.3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2
(Reference 15.5-8).
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Table 15.1-43
Activity Releases for ABWR Main Steam Line Break

Activity Release (MBq)

Equilibrium Pre-incident
Isotope Activity Spike

1-131 7.29 x 104 1.46 x 106

1-132 7.10 x 105  1.42 x 107

1-133 5.00 x 105  9.99 x 106

1-134 1.40 x 106  2.79 x 107

1-135 7.29 x 105  1.46 x 107

Kr-83m 4.07 x 102 2.44 x 103

Kr-85m 7.18 x 102 4.29 x 103

Kr-85 2.26 1.36 x 101

Kr-87 2.44 x 10 3  1.47 x 104

Kr-88 2.46 x 103  1.48 x 104

Kr-89 9.88 x 103 5.92 x 104

Kr-90 2.55 x 103  1.55 x 104

Xe-131m 1.76 1.06 x 101

Xe-133m 3.39 x 101 2.04 x 102

Xe-1 33 9.47 x 102 5.70 x 103

Xe-135m 2.89 x 103  1.74 x 104

Xe-135 2.70 x 103  1.62 x 104

Xe-137 1.23 x 104 7.40 x 10 4

Xe-1 38 9.44 x 103 5.66 x 10 4

Xe-139 4.33 x 103 2.59 x 104

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-44

Doses for ABWR Main Steam Line Break with Pre-Incident Iodine Spike

DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)

Location Time (hr) W. Body Thyroid Site to DCD W. Body Thyroid

EAB 0-2 1.3 x 10-2  5.1 x 10-1 1.94 x 101 2.5 x 10T1 9.9

LPZ 0-8 1.13 x 10-2 1.5 x 10-2 5.8 x 10-1

Limit - - - 25 300

Reference: ABWR DCD Rev. 4 (15.5-9)

Table 15.1;45

Doses for ABWR Main Steam Line Break with Equilibrium Iodine Activity

DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)

Location Time (hr) W. Body Thyroid Site to DCD W. Body Thyroid

EAB 0-2 6.2 x 10- 2.6 x 1i0-2 1.94x i01 1.2x 102 . 5.0 x 10x1

LPZ 0-8 - - 1.13 x 10-2 7.0 x 10-4  2.9 x 10-2

Limit -- 2.5 3

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-46
Activity Releases for ABWR Small Break Outside'Containment

Activity Release (MBq)

Isotope 1 min 10 min 1 hr 2 hr 4 hr 8 hr

1-131 6.36 x 10 -1 5.77 x 101 2.77 x 104 6.81 x 104  1.27 x 105  1.41 x 105

1-132 6.18 5.51 x 10 2.52x 105 96 6 1.19x 106

1-133 4.37 3.96 x 10T 1.87 x 105 4.59 x 105  8.51 x 105  .44 x 105
1-134 1.21 x 101- n 1.06X 103 - 4,44 T105 -.... 9.92-x 105- 1.76 x 106 -1-.90k 1-06

1-135 6.36 5.74 x 102 2.71 x 105 6.59 x 10i 1.21 x 10j 1.34 x 106

Reference: ABWR DCD Rev. 4 (15.5-9)

Table 15.1-47

Doses for ABWR-Small Break-Outside Containment

DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)

Location Time (hr) W. Body Thyroid Site to DCD W. Body Thyroid

EAB 0-2 9.4 x 10-4 4.8 x 10-2 1.94 x 101 1.8 x 10-2 9.3 x 10-1

LPZ 0-8 - - 1.13 x 102 1.1 x 10-2 5.4 x 10-2

Limit - - - - 2.5 30

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-48 (Sheet 2 of 2)

Activity Releases for ABWR Loss-of-Coolant Accident

Activity Release from Condenser (MBq)

Isotope min 10min 1 hr 2 hr 4 hr 8 hr 12 hr 24 hr 96 hr 720 hr

1-131 0 0 7.0 x 102 O 1.x 104 .2 x 7 10 8.5 x 105 .4 x 10 2.0 x 109

1-132 0 0 8.1 x 102 1104 7.0 x 104 2.4 x 105 3.5 x 10{ -4.4 x 105 4.4 x 105 4

1-133 0 0 1.5x 103  2.4 x 10T 2.3 x 105  1.5 x 106 3.7 x 10 7 8.9 x 107

1-134 0 0 8.5:x 102 8.5x 1 3.0 x 10 4.8 x 104 4.8 x 10 4.8x 1

1-135 0 0 1.3,x 103 2.1X 104 1.7 x 105 9.3 x 105  2.0 x 106 5.2 x 106 7.1.4 x 106

Kr-83m 0 0 5.9 x 103 7.8 x 104 4.4 x 105 1.3 x 106  1.7 x 106 1.9 x 106 1.9 x 106 1.9 x 106

Kr-85 0 0 7 0 1.3 x 104 13x105  9.3 x105 2.6 x106  1.3 x 105 3 x 10" .9 x 109

Kr-85m 0 .0 15 0 ~1.38x1 .31 ~ 7XOKr-85m 0 0 1"x04 2.3 x 105 1.8 X 106 8.5 x job 1.6 x 10' 3.0 x 10' 3" x 10' 3.6 x 107

Kr-87 0 0 20x 10 4  2.4 x 1.x106  16 2.7 x 1 2.8 x 106  2.8 x10 6  2.8 x 106
Kr-88 0 0 37x10 3.7X10 6  10 .3 x 10 3.1 x 10T73.2 x2100

Kr-89 0 0 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1

Xe-131m 0 0 4.x6.7 x 103 6.7x 104 x 10x 10 1.3 x 106 6.7 x 106 1.0 x 10 1.
Xe-133 0 T0 1 x 106 2.3x ' 1.6 x 10 .4 x 0 2.2 x 109  3.0x101 0

Xe-133m 0 0 1. 104 7x1 1.x10 8.1x 107 8.1 x 10 1.0x 1011

Xe-i 35 0 0 x7 i 106 Fib 7 T~ jT 7 T 2.0 x 109 Ui
Xe-135 0 0 1.7 x 104 2.7 x 105 2.4 x 106 1.4 x 107 3.3 x 107 9.6 x 107 2.0 x 108 2.0 x 108

Xe-135m 0 0 21.9 x 107 .0 x 10T 1.3 x 1.3 x 104 1.3 x 104 1.3 x 104

Xe-137 0 0 3.45 x 101'101 3.5 x 101 3.5 x 101 3.5 x 13 101T3. x

Xe-138 0 10 1.0ýx 10
4  3..2X 104 3.7, x 104 3.7 X 1 04 3.7 x 104 3.7 x 10 4  3.7 x 104

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-49
Doses for ABWR Loss-of-Coolant Accident

DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)

Location Time (hr) W. Body Thyroid Site to DCD W. Body Thyroid

EAB 0-2 4.1 x 10-2  1.9 1.94 x 10- 1  8.0 x 10-1  3.7 x 10 1

LPZ 0-8 1.0 x 10-2 3.1 x 10-1 9.94 x 10-2 9.9 x 10-2 3.1

8-24 8.0 x 10-3 2.0 x 10-1 1.05 x 10-1 8.4 x 10-2 2.1

24-96 1.1 x 10-2 7.9 x 10-1 1.25 x 10-1 1.4 x 10-1 9.9

96-720 9.0 x 10-3 1.1 1.60 x 10-1 1.4 x 10-1 1.8 x 101

Total 3.8 x 10-2 2.4 - 4.7 x 10-1 3.3 x 10'

Limit .... 25 300

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-50
Activity Releases for ABWR Cleanup Water Line Break

Activity Release
Isotope (MBq)

1-131 8.1 x 104

1-132 1.9 x 10 5 
-

1-133 2.3 x 105

1-134 .3.2 x 105

1-135 2.5 x 105

Reference: ABWR DCD Rev, 4 (15,5-9)

Table 15.1-51
Doses for ABWR Cleanup Water Line Break

DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)

Location Time (hr) W. Body Thyroid Site to DCD W. Body Thyroid

EAB 0-2 2.8 x 10-3 3.0-x 10-1 1.16 x 10-2 3.3 X 10-3 3.5 x 10-1

LPZ 0-8 - - 6.77 x 10-4  1.9 x 10-4 2.0 x 10-2

Limit - - - - 25 300

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-52
Activity Releases for ABWR Fuel Handling Accident

Activity Release (MBq)

Isotope 1 min 10 min 1 hr 2 hr

1-131 2.85 x 105  2.56 x 106 4.55 x 106 455 x 106

1-132 3.67 x 105 3.22 x 106 5.62 x 106 562 x 106

1-133 2.95 x 105  2.64 x 106 4.70 x 106 4.70 x 106

1-134 . . .1.-60x10' 2  1.36 X 10-1 2.28 * 10-1 - 2.28 -10 10

1-135 4.85 x 104 4.29 x 105 7.62 x 105 7.62 x

Total 9.96 x 105  8.85x 106 1.56 x 107 1.56x10'

Kr-83m 1.52 x 104  1.32 x 10 5  2.33 x 10 5  2.38 x 105

Kr-85m 1.94 x 105  1.72 x 106 3.08 x 106 3.16-x 106

Kr-85 1.05 x 10 6  9.47 x 106  1.72 x 10' 1.77x107

Kr-87 3.00 x 101 2.59 x 10 . 4.51.x 102 4.55x 102.

Kr-88 5.62 x 10 4  4.92 x 105  8.81 x 105 8.99 x 05

Kr-89 - 6.55 x 104  . 2.77 x 10-: 3.01 x 10-6 3.01x106

Xe-131m 1.84 x 10 5  1.65 x 106 3.00 x 109x 106

Xe-133m 2.44 x 106  2.18 x 107  3.96 x 107 4.07x10

Xe-133 6.22 x 107 5.59 x 108 1.01 x 10 9  1.04 x 109

Xe-135m 7.25 x 105 5.44 x 106 8.18 x 106  8.18x10 6

Xe-135 1.42 x 101 1.27 x 108 2.29 x 108 2.36 x 108

Xe-137 1.45 x 10-6 6.77 x 10-6 7.66 x 10-6 7.66 x 10-6

Xe-138 1.46 x 10-6 1.07 x 10-5 1.59 x 10-5 1.59 x 10-5

Reference: ABWR DCD Rev. 4 (15.5-9)

Table 15.1-53
Doses for ABWR Fuel Handling Accident

DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)

Location Time (hr) W. Body Thyroid Site to DCD W. Body Thyroid

EAB 0-2 1.2 x 10- 2  7.5 x 10-1  1.94 x 10-1 2.3 x 10-1 1.5 x 10 1

LPZ 0-8 - - 1.13 x 10-2 1.4 x 10-2 8.5 x 10-1

Limit -... 6 75

Reference: ABWR DCD Rev. 4 (15,5-9)
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Table 15.1-54
Activity Releases for ESBWR Main Steamn Line Break

Activity Release (Ci)
EEquilibriun -Pre-incident

Isotope Iodine Iodine
Co-58 8.95 x 10'3 8.95 x 10-'

Co-60 1.79 x 10-2 1.79 x 10-1
Kr-85 9.48 x 10' 9.48 x 10'
Kr-85m 2.42 x 10' 2.42 x 101

Kr-87 7.84 x 10' 7.84 x 10'

Kr-88 7.84 x 10-1 . 7.84 x 10'

Sr-89 4.11 x 10-2 4.11 x 10-1

Sr-90 2.85 x 10-1 .2.85 x 103

Sr-91 1.59 1.59

Sr-92 3.60 3.60

Y-90 2.85 x 10-1 -. ... 2.85 x 10-i
Y-91 1.68 x 10-1 1.68 x 10'

Y-92 2.18 2.18

Y-93 1.59 1.59
Zr-95 3.27 x 10-' 3.27 x 10-'
Nb-95 3:27 x 10-3 3.27 x 10-1
Mo-99 8.13 x 10r 8.13 x 10'
Tc-99m 8.13 x 10-' 8.13 x 10-1

Ru-103 8.21 x 10-I 8.21 x 10-'

Ru-106 1.26 x 10i3 1.26 x 10-j

Te-129m . . 1.68 x 10 ........ 1.68 x 10-1
Te-131m 4.02 x 10-' 4.02 x 10-2

Te-132 4.11 x 10-' 4.11 x 10-1
1-131 1.55 3.10 x 101

1-132 1.08 x 10' 2.15 x 101
1-133 -1.01 x 10' .. 2.02 x 10,"

1-134 1.68 x 101  3.36 x 10'
1-135 1.35 x 101 2.69 x 10'
Xe-133 3.29 x 10' 3.29 x 10-1

Xe-135 9.10 x 10' 9.10 x 10-
Cs-134 1.09 x 10-2 1.09 x 10-'

Cs-136 7.37 x 10-3 7.37 x 10'

Cs-137 2.93 x 10-1 2.93 x 10--
Ba-140 1.68 x 10' 1.68 x 10'
La-140 1.68 x 10' 1.68 x 101

Ce-141 1.26 x 10'2 1.26 x 10-1
Ce-144 1.26 x 10-' 1.26 x 10-1

Np-239 3.27 3.27

Reference: ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-55
Doses for ESBWR Main Steami Line Break With Pre-lricident Iodirfe Splike-

DCD Dose X/Q Ratio Site Dose
Location Tine (hr) (reim TEDE)- (Site to DCD) (rem TEDE)

EAB 0-2 2.6 1.33 x 10-1 3.5 x 10-1

LPZ 0-8 - z. ox 10-1 . ...- 6X - 2 . . 6 - 2

Limit - - - 25

Reference: ESBWR DCD Rev. 6 (15,5-10)

Table 15.1-56
Dosges for ESBWR Main Steam Line Brdak-With Equilibrium Iodinie Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Siteto DCD) ('remr TEDE)

EAB 0-2 2.0 x 10-1 1.33 x 10-1 2.7 x 10-2

.LPZ 0-8 . 1. 0 1 8.6x-1-2 .2 -x :3

Limit - - - 2.5

Reference: ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-57
Activity Releases from ESBWR Feedwater Line Break

Activity Release (Ci)

Equilibriurm Pire-Incident
Isotope Iodine Spike

1-131 1.08 x 101 2.16 x 102

1-132 7.50 x 101  1.50 x 103

1-133 7.03 x 101 1.41 x 103

1-134 1.17 x 102  2.34 x 103

1-135 9.37 x 101 -1-.87 x 10 3

Cs-134 7.75 x 10-2 7.75 x 10-2

Cs-136 5.25 x 10-2 5:25 x 10-2

Cs-137 2.09 x 10-1 2.09 x 10-1

Co-58 6.37 x 10:2 6.37 x 10-2

Co-60 1.27 x 10-1 1.27 x 10-1

Sr-89 2:92 x 10:1 2.92 x 10:1

Sr-90 2.03 x 10-2 2.03 x 10-2

Y-90 2.03 x 10-2- 2.03 x 10-2

Sr-91 1.13 x 101 1.13 x 101

Sr-92 2.56 x -101 2.56 x 101

Y-91 1.19 x 10-1  1.19x 10-1

Y-92 1.55 x 101 1.55 x 101

Y-93 1.13 x 101  1.13 x 101

Zr-95 2.33-x 10-2 2.33 x 10-2

Nb-95 2.33 x 10-2 2.33 x 10-2

Mo-99 5.78 5.78

Tc-99m 5.78 5.78

Ru-1 03 5.84 x 10-2 5.84 x 1072

Ru-106 8.94 x 10-3 8.94 x 10-3

Te-129m 1.19 x 10-1 1.19 x -101

Te-131m 2.86 x 10-1 2.86 x 10-1

Te-132 2.92 x 10-2 2.92 x 10:2

Ba-140 1.19 1.19

La-140 1.19 1.19

Ce141 8.94 x 10-2 8.94 x 10-2

Ce-144 8.94 x 10-3 8.94 x 103

Np-239 2.33 x 101 2.33 x 101

Reference: ESBWR DCD Rev. 6 (15.5-10)

15-51 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 2 - Site Safety Analysis Report

Table 15.1-58
Doses for ESBWR Feedwater Line Break Line Break With Pie-Incident Iodine Spike

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 1.8 x 101  1.33 x 10-1  2.4

LPz ... 0-8 . 7 8.1-6x 16-2- 1.4-x- 1 
.

Limit - - - 25

Reference: ESBWR DCD Rev. 6(15.5-10)

Table 15.1-59
Doses for ESBWR Feedwater Line Break with Equilibrium Iodine Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 1.1 1.33 x 10-1 1.5 x 10-1

LPZ 0-8 1.0 x 10-1 8.16 x 10-2 8.2 x 10-3

Limit - - - 2.5

Rrf~rr.snp. F,;RWR CO,- Rp.v 6 (15 5-10)
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Table 15.1-60
Activity Releases for ESBWR Small Break Outside Containment

with Pre-incident Iodine Spike
Activity Release (Ci)

Isotope 0.5 hr 1 hr 2 hr 4 hr 6 hr

Co-58 - 4.32 x 10-4 6.91 x 10 1.21 x 10:3 1.90 x 10-3 1.96 x 10-3

Co-60 8.64 x 10-4 1.38 x 10-3 2.42 x 10-3 3.81 x 10-3 3.93 x 10-3

Sr-89 1.98 x 10-3 3.17 x-10 3  5.55 x 10-3 8.74 x 103 9:02 x 10-3

Sr-90 1.38 x 10-4 2.20 x 10-4 3.85 x 10-4 6.06 x 10-4 6.26 x 104

Sr-91 7.69 x 1072 1.23 x 10-1 2.15 x 10-1 3.39 x 10-1 3.50 x 10-1

Sr-92 1.74 x 10-1 2.78 x 10-1 4.87 x 10-1 7.67 x 10-1 7.91 x 10-1

Y-90 1.38 x 10-4 2.20 x 104 3.85 x 10- 6.06 x 104 6.26 x 1 0 -4

Y-91 8.09 x 10-4 1.29 x 10-3 2.26 x 10-3 3.57 x 10-3 3.68 x 10-3

Y-92 1.05 x 10-1 1.68 x 10--1 2.94 x 10-1 4.64 x 10"1 4:78 x 10-1

Y-93 7.69 x 10-2 1.23 x 10-1 2.15 x 10-1 3.39 x 10-1 3.50 x 10-1

Zr-95 1.58 x 10-4  2.52 x 10-4 4.42 x 10 6.95 x 10-4 7:18 x 10-4

Nb-95 1.58 x 10-4 2.52 x 10-4 4.42 x 10-4 6.95 x 10-4 7.18 x 10-4

Mo-99 3.93 x 10-2 6.28 x 10 2  - x1.10 Xl01 1.73 x 10-1 1.78 x 10-1

Tc-99m 3.93 x 10-2 6.28 x 10-2 1.10 x 10"1 1.73 x 10-1 1.78 x 10-1

Ru-103 3.97 x 1 0 -4 6.34 x 10-4  1.11 x 10-3 1.75 x 10-3 1.80 x 103

Ru-106 6.07 x 10-5 9.71 x 10-5 1.70 x 10-4 2.67 x 10-4 2.76 x 10-4

Te-129m 8.09 x 10-4 1.29 x 10-3 2.26 x 10-3 3.57 x 10-3 3.68 x 103

Te-131m 1.94 x 10-3 3.11 x 10-3 5.44 x 10-3 8.56 x 10-3 8.83 x 10-3

Te-132 1.98 x 10-4  3.17 x 10-4  5.55 x 10-4  8.74 x 104  9.02 x 10-4

1-131 1.46 2.34 4.09 6.44 6.65

1-132 1.02 x 101 1.63 x 10' 2.85 x 101 4.48 x 101 4.63 x 101

1-133 9.54 1.53 x 101 2.67 x 101 4.20 x 101 4.34 x 101

W1-34 1.59 x 101 2.54 x 101 4.45 x 101 7.01 x 101 7.23 x 101

1-135 1.27 x 101 2.03 x 101 3.56 x 101 5.60 x 101 5.78 x 101

Csý134 5.26 x 10-4 8.41 x 10-4 1.47 x 10-3 2.32 x 103 2.39 x 103

Cs-136 3.56 x 10-4  5.70 x 10-4 9.96 x 10-4 1.57 x 10-3 1.62 x 103

Cs-137 1.42 x 10-3. 2.27 x 10-3 3.96 x 103 6.24 x 10-3 6.44 x 10-3

Ba-140 8.09 x 10-3 1.29 x 10-2 2.26 x 10-2 3.57 x 10-2 3.68 x 102

La-140 8.09 x 10-3 1.29 x 10-2 2.26 x 10-2 3.57 x 10-2 3.68 x 10-2

Ce-141 6.07 x 104 9.71 x 10-4 1.70 x 10-3 2.67 x 10-3 2.76 x 10-3

Ce-144 6.07 x 105 9.71 x 10-5 1.70 x 10-4 2.67 x 10-4 2.76 x 10-4

Np-239 1.58 x 10-1 2.52 x 10-1 4.42 x 10-1 6.95 x 10-1 7.18 x 10-1

Reference: ESBWR DCD Rev. 6 (15.5-10)

15-53 Draft Revision 1
(Dated 01/13/2011 )



Victoria County Station
ESP Application

Part 2 - Site Safety Analysis Report

Table 15.1-61
Doses far ESBWR Small B3reak Outside Containment with Pre-Incident

Iodine Spike

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 3.4 x 10-' 1.33 x 10-1 4.5 x 10-2

LPZ 0-720 1.0 x 10-1 8.16 x 10-2 8.2 x 10-3

Limit - - - I - -- 1 25 -

Reference: ESBWR DCD Rev. 6 (15.5-10)

Note: Although the DCD indicates that the LPZ dose extends to 720 hr, it does not provide the dose as
a function of time. The site LPZ dose is estimated by multiplying the total DCD dose by the
maximum X/Q ratio from Table 15.1-4.
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Table 15.1-62
Activity Releases for ESBWR-Small Break Outside Containment

with Pre-incident Iodine Spike

.. Activity Release (Ci)

Isotope 0.5 hr 1 hr 2 hr 4 hr 6 hr

Co-58 4.32<104 . 6.91 X10 4  .1.21 0 3  1.90- 10. . . . . .  1:96x10-3

Co-60 8.64 x 10-4 1.38 x 10-3 2.42 x 10-3 3.81 x 10-3 3.93 x 10-3

Sr-89 1.98 x 10-3 3.17 x 103 5.55 x 10-3  8.74 x 10-3 9.02 x 10-3

Sr-90 1.38 x 104 2.20 x 10 4  3.85 x 10-4  6.06 x 10- 6.26 x 10 4

Sr-91 7:69 x 1072 1;23 x 1071 2.15 x 10-17 3.39-x 10.1 3.50 x 10-1

Sr-92 1.74 x 10-1 2.78 x 10-1 4.87 x 10-1 7.67 x 10-1 7.91 x 10-1

Y-90 -1.38 x 10-
4  2.20 x 10-4 3.85 x 10-4. 6.06 x 10-4 6.26 x 10-4

Y-91 8.09 x 104 1.29 x 10-3 2.26 x 10-3 3.57 x 10-3 3.68 x 10-3

Y-92 1.05 x 10-1 1.68 x 10-1 2.94 x 10-1 4.64 x 10-1 4.78 x !01 0 .
IY-93 7.69 x 10-2 1.23 x 101 2.15 x 10-1 3.39 x 10-1 3.50 x 10-1

Zr-95 1.58 x 10-4 2.52 x 10-4  4.42 x 10-4 6.95x 10 -4  7.18 x 10-4

Nb-95 1.58 x 10-4 2.52 x 10-4 4.42 x 10-4 6.95 x 10-4 7.18 x 10-4

Mo-99 3.93 x 10-2 6.28 x 10-2 1.10 x 10-1 1.73 x 10-1 1.78 x 10-1

Tc-99m 3.93 x 10-2 6.28 x 10-2 1.10 x 10-1 1.73 x 10-1 1.78 x 10-1

Ru-103 3.97 x 10-4  6.34 x 10-4  1.11 x 10- 3  1.75 x 10-3  1.80 x 10-3

Ru-106 6.07 x 10-5 9.71 x 10-5 1.70 x 10-4  2.67 x 10 4 2.76 x 10-4

Te-129m 8.09 x 104 1.29 x 10-3 2.26 x 10-3 3.57 x 10-3 3.68 x 10-3

Te-131m 1.94 x 10-3 3.11 x 10-3 5.44 R10-3 8.56x 10-3 8.83 x 103

Te-132 1.98 x 10-4 3.17 x 10-4  5.55 x 10-4 8.74 x 10-4 9.02 x 10-4

1-131 7.31 x 10-2 1:17 x 10r' 2.05 x 10-1 3.22 x 101" 3.33 x 10-1

1-132 5.09 x 10-1 8.14 x 10-1 1.42 2.24 2.31

1-133 4.77 x 10- 1  7.63 x 10-1 1.33 2.10 -- 2.17

1-134 7.95 x 101  1.27 2.22 3.50 3.61

1-135. 6.36 x 101 1.02 1.78 2.80 . 2.89

Cs-134 5.26 x 10- 4  8.41 x 10-4  1.47 x 10-3 2.32 x 10' 2.39 x 10-3
Cs-136 3.56 x 10-4 1.57 x 104 1.62 x 103

Cs-137 1.42 x 103 2.27 x 10-3 3.96 x 10-3 6.24 x 10-3 6.44 x 10-3

Ba-140 8.09 x 103 1.29 x 10-2 2.26 x 10-2 3.57 x 10-2 3.68 x 10-2

La-140 8.09 x 10. 1.29 x 10-2 2.26 x 10-2 3.57 x 10-2 3.68 x 10-2

Ce-141 6.07 x 10-
4  9.71 x 10-4 1.70 x 103 2.67 x 103 2.76 x 10-3

Ce-144 6.07 x 10-
5  9.71 x 105  1.70 x 10-4 2.67 x 10-4  2.76 x 10-4

Np-239 1.58 x 10-1 2.52 x 10-1 4.42 x 10-1 6.95 x 10-1 7.18 x 10-1

Reference: ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-63
Doses for ESBWR Small Break Outside Containment with Equilibrium

Iodine Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 1.0 x 10-1 1.33 x 10-1- 1.3 x 10-2

LPZ 0-720 1.0 x 10-1 8.16 x 10-2 8.2 x 10-3

Limit - - - 2.5 -

Reference: ESBWR DCD Rev. 6 (15.5-10)

Note: Although the DCD indicates that the LPZ dose extends to 720 hr, it does not provide the dose as
a function of time. The site LPZ dose is estimated by multiplying the total DCD dose by the
maximum X/Q ratio from Table 15.1-4. - . .. ..
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Table 15.1-64
Activity Releases for ESBWR Cleanup Water Line Break

Activity Release (Ci)

Equilibrium Pre-Incident
Isotope Iodine Spike

1-131 4.10 -8.21 x 101

1-132 2.85 x 10 1  5.71 x 102

1-1-33 2.68 x 10 1  5:35 x 102

1-134 4.46 x 10 1  8.92 x 102

1-135 3.57 x 101 7.14 x 102

Cs-134 2.95 x 10-2 2.95 x 10-2

Cs-1 36 2.00 x .10-2 2.00 x 10-2

Cs-137 7.95 x 10-2 7.95 x 10-2

Co-58 2.42 x 10-2 - 2.42 x 10-2

Co-60 4.85 x 10-2 4.85 x 10-2

Sr-89 - 1.11 x 10-1 1.11 x 10-1

Sr-90 7.72 x 10-3 7.72 x 10-3

Y-90 7.72-x i03 7.72 x 103-

Sr-91 4.31 4.31

Sr-92 9.76 - 9.76

Y-91 4.54 x 10-2 4.54 x 10-2

Y-92 5.90 5.90

Y-93 4.31 4.31

Zr-95 8.86 x 10-3 8.86 x 10-3

Nb-95 8.86 x 10-3 8.86 x 10-3

Mo-99 2.20 2.20

Tc-99m 2.20 2.20

Ru-1 03 2.23 x 10-2 2.-23 x 10-2

Ru-106 3.41 x 10-3 3.41 x 10-3

Te-129m 4.54 x t102 4:54 x 102

Te-131m 1.09 x 10-1 1.09 x 10-1

Te-132 1.11 x10-2  1.11 x 10-2

Ba-140 4.54 x 10-1 4.54 x 10-1

La-140 4.54 x 10-1 4.54 x 10-1

Ce141 3.41 x 10-2 3.41 x 10-2

Ce-144 3.41 x 10-3 3.41 x 10-3

Np-239 8.86 8.86

Reference: ESBWR Dco Rev. 6 (15.5-1W)
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Table 15.1-65
Doses for ESBWR Cleanup Water Line Break with Pre-Incident Iodine Spike

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 6.9 1.33 x 10-1 9.2 x 10-1

LPZ 0-8 7.0x 10-1 8.16X-10 2  - 5.7x 10-2

Limit - - - 25

Reference: ESBWR DCD Rev. 6 (15.5-10)

Table 15.1-66
Doses for ESBWR Cleanup Water Line Break with Equilibrium Iodine Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) -(remi TEDE) ...

EAB 0-2 4.0 x 10-1 1.33 x 10-1 5.3 x 10-2

LPZ 0-8 .1.0x 10•1 - 8.16,X-10ý2  8.2x10-3

Limit - - - 2.5

Reference: ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-67 (Sheet 2 of 2)
Integrated Activity Releases for ESBWR Loss-of-Coolant Accident

Activity Release (Ci)

Isotope 0.5 hr 2 hr 8 hr 12 hr 24 hr 72 hr 96 hr 168 hr 720 hr

1-133 1.2 x 101 2.8 x 102 1.9 x 103 2.7 x 10 3  4.2 x 103 5.5 x 10 3  5.6 x 103 5.7 x 10 3  5.7 x 103

1-134 9.9 1.1 x 102 2.0 x 102 2.1 x 102 2.1 x_10 2  2.1 x 102 2.1 x 102 2.1 x 102 2A •x 102

1-135 1.1 x 101 2.4 x 102 1.3 x 103 1.7 x 103  2.1 x 103 2.2 x 103  2.2 x 103  2.2 x 103 2.2 x 103

Xe-133 26x 10! 2.2x 10 3  5.2x10 102x4 05  4.1x10 5  2.1 x106 2-.9-x106 52x-106  .1.1x107

Xe-135 9.4 8.2 x 102 1.6 x 10 4  3.0 x 104 6.5 x 10 4  1.0 x 10 5  1.0 x 105 1.0 X 101 1.0 x 105
Cs-134 1.2 2.7 x 101. 2.0 x 102 102 10 2  87x 102 9.6x 102 1.1 x 10 3  2.31x 0 3

Cs-136 4.1 x 10-1 8.7 6.3 x 101 9.4 x 101 1.6 x 102 2.7 x 102 2.9 x 102 3.4 x 102 5.0 x 102

Cs-137 7.9x10-1  1.7x 101 1.2x 102 1.9x 102 *3.3x 102 5.6x 102 6.1 x10 2  7.3x 102 1.5x 103

Ba-139 0 8.2 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101

Ba-140 0 1.6x 101 1.4x 102 2.1 x _102 3.6x 102 6.0x 102 6.5x 102 7.6x 102 1.1 x 103

La-140 0 3.2x 10-1 8.8 1.9x 101 5.9x 101 1.9x 102 2.3x 102 3.3x 102 7.4x 102

La-141 0 1.2 x 10-1 6.2 x 10-1 7.4 x 10-1 8.1 x 10-1 82x 101 8.2-x 10-! 8.2 x 10-. 82 x 10-1

La-142 0 7.8 x 10-2 2.3 x 10-1 2.4 x 10-1 2.4 x 10.1 2.4 x 10-1 2.4 x 10-1 2.4 x 10-1 2.4 x 10-1

Ce-141 . 0 - 3.9 x 10-1 3.3 4.9 86- 1.5 x 101 1.6 x 101 1.9 x 101 -3.4 x 101

Ce-143 0 3.5 x 10-1 2.8 4.0 6.4 8.9 9.1 9.3 9.4

-Ce-144 0 3.2 x 10-1 2.7 4.0 7.2 1.2 x 101 1.4 x 101 -1.6 x 101 3.3 x 101

Pr-143 0 1.4 x 10-1 1.2 1.8 3.2 5.6 6.1 7.3 1.1 x 101

Nd-147 0 6.3 x 10-2 5.2 x 10-1 7.8 x 10-1 1.4 2.3 - 2.4 . 2.8- 4.0

Np-239 0 4.6 3.7 x 101 5.4 x 101 9.1 x 101 1.4 x 102 1.4 x 102 1.5 x 102 1.6 x 102

Pu-238 0 9.6 x 104 8.0 x 103 1.2 x 10-2 2.1 x .10-2 3.7 x 10-2 4,0 x 10-2 4.9 x 10-2 1.0 x 10-1

Pu-239 0 1.1 x 10-4 8.9x 10-4 1.3x 103 2.4x 103 4.1 x 10-3 4.5x 10-3 5.4x 10-3 1.1 x 10-2

Pu-240 - 0 1.4 x 10-4 1.2 x 10-3 1.7 x 10-3 3.1 x 10-3 5.3 x 10-3 5.8 x 10-3 7.0 x 103 1.5 x 10;2

Pu-241 0 4.4 x 10-2 3.7 x 10-1 5.6 x 10-1 9.8 x 10-1 1.7 1.9 2.2 4.6

Am-241 0 2.1 x 105 1.8 x 10 4 2.7 x 10 4  4.7 x 10-4 8.2 x 10-4 9.1 x 10-4 1.1 x 10-3 2.4 x 103

Cm-242 0 5.0 x 10-3 4.2 x 10-2 6.3 x 10-2 1.1 x 10-1 1.9 x 10-1 2.1 x 10-1 2.5 x 10-1 5.1 x 10-1

Cm-244 0 2.6 x 10-4 2.2 x 10-3 3.3 x 10-3 5.8 x 10-3 1.0 x 10-2 1.1 x 10-2 1.3 x 10-2 2.8 x 10-2

Reference: ESBWR DCD Rev. 6 (15.5-10)

15-60 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 2 - Site Safety Analysis Report

Table 15.1-68
Doses for ESBWR Loss-of-Coolant Accident

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 2.3-4.3(a) 2.24 x 101 1.33 x 10-1 2.98

-LPZ . .0-8 6.93 8.16-x 1"0-2 5.65 x 1 (-1

8-24 4.54 7.21 x 10-2 3.28 x 10-1

24-96 . . 4. 72 .. 5. 5 60 x 10-2 . 2.64-x 10-1

96-720 4.56 3.97 x 102 1.81 x 10-1

Total' 2.08 x 101  .- 134-

Limit - - - 25

(a) Worst case 2-hour period is 2.3-4.3 hours.

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 6
(Reference 155-1 0).
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Table 15.1-69
Activity Releases for ESBWR Fuel Handling Accident

Activity
Release (Ci),

Isotope 0-2 hr

1-131 1.37 x 102

1-132 7.01 x 102

1-133 8.21 x 101

1-134 5.24 x 10-7

1-135- 1:28 x 101

Kr-85m 9.96 x 101

Kr-85 4.98 x 102

Kr-87 1.07 x 10-2

Kr-88 2.85 x 101

Xe-133 3.23 x 104

Xe-135 2.01 x 103

Reference: ESBWR DOD Rev. 6 (15.5-10)

Table 15.1-70
Doses for ESBWR Fuel Handling Accident

. DCD Dose X/Q Ratio Site Dose

Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2- 4.1 1.33 x 10-1 5.5 x 10.1

LPZ 0-8 4.0 x 101 8.16 x 10-2 3.3 x 10.2

Limit - ... 6.3

Reference: ESBWR DCD Rev. 6 (15.5-10)
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Chapter 7 Environmental Impacts of Postulated Accidents
Involving Radioactive Materials

The purpose of this section is to assess the environmental impacts of postulated accidents involving

radioactive materials. Section 7.1 evaluates DBAs, Section 7.2 considers the impact of severe

accidents, Section 7.3 addresses severe accident mitigation alternatives (SAMA), and Section 7.4

pertains to transportation accidents.

7.1 Design Basis Accidents

7.1.1 Selection of Accidents

The radiological consequences of accidents are assessed to demonstrate that new units could be

constructed and operated at the ESP site without undue_risk to the health and safety of the public. To

analyze the suitability of the ESP site, site-specific accident meteorology is used to evaluate the

radiological consequences of DBAs associated with selected reactor designs. The DBAs inc!ude a

spectrum of events, including those of relatively greater probability of occurrence as well as those

that are less probable but have greater severity.

The set of accidents selected focuses on four light water reactor (LWR) designs: AP1000, APWR,

ABWR, and ESBWR. Two versions of the ABWR (GE and Toshiba) are being considered for the VCS

site, but the evaluation of this section applics to both '-'crsion is based upon the source term

associated with the ABWR certified design. These four designs have been chosen because these

are standard designs that have recognized bases for postulated accident analyses. The mPower

technology is still in the early stages of design, thus the accidents are not as well defined as those for

the other LWRs. The mPower design is standard LWR technology, and its . . will hav...e a .. lat..l,

small thermal output. Thus, the GGrc sourcc teFrm wil! be boundcd by these for the other technologieGs.
Basesd en this, the accid ont . .nscq ucnc.s ase. siat.d with the mlPow. • r.a.tr. ar. ,onsidcd to be

bho ,4,ndod by these fOr the othcr fur rca.t.. typ-sand given its relatively small thermal output, the

accident consequences associated with the mPower reactor are considered to be bounded by those

for the other four reactor types. If the mPower (or another reactor technology not previously

evaluated) is selected for the ESP site, the COL application would verify that the accident doses are

bounded by those provided in the ESP or would provide a complete evaluation of accident

radiological consequences compared with regulatory limits.

The following LWR accidents are identified in NUREG-1555 (U.S. NRC Oct 1999), Section 7.1,

Appendix A, as those that should be considered for radiological consequences, based on the SRP,

NUREG-0800 (U.S. NRC Mar 2007):

* SRP Section 15.1.5A, Radiological Consequences of Main Steam Line Failure Outside

Containment of a PWR
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" SRP Section 15.2.8, Feedwater System Pipe Break

* SRP Section 15.3.3, Reactor Coolant Pump Rotor Seizure (Locked Rotor Accident)

* SRP Section 15.3.4, Reactor Coolant Pump Shaft Break

" SRP Section 15.4.9, Spectrum of Rod Drop Accidents .. .

* SRP Section 15.6.2, Radiological Consequences of the Failure of Small Lines Carrying

Primary Coolant Outside Containment

" SRP Section 15:6-3, Radiological-Consequences of Steam-Generator Tube Failure-

" SRP Section 15.6.5, Loss of Coolant Accidents Resulting from Spectrum-of Postulated Piping

Breaks within the Reactor Coolant Pressure Boundary

" SRP Section 15.7.4, Radiological Consequences of Fuel Handling Accidents

RG 1.183 (U.S. NRC Jul 2000) includes the following additional accidents:

* PWR Rod Ejection Accident (corresponding to SRP-Section 15.4.8)

* BWR Main Steam Line Break (corresponding -to SRP Section 15.6.4)

In addition, a cleanup water line break is evaluated for the ABWR and the ESBWR.

This set of accidents provides a reasonable basis for evaluating the suitability of the ESP site,

and the associated radiological consequences from the above DBAs are analyzed 'as follows.

7.1.2 Evaluation Methodology

Doses for the representative DBAs are evaluated at the EAB and the LPZ. These doses must meet

the site acceptance citeria in 10 CFR 50.34 a•nd 10 CFR 10010 CFR 52.17 (a)(1). Although the

emergency safety features are expected to prevent core damage and mitigate releases of

radioactivity, the loss-&f-coolant accidehts (LOCAs) analyzed piresume substantial core rfielt With tthe

release of significant amounts of fission products. The postulated LOCAs are expected to more

closely approach 10-CFR 52.1760.34 limits than the Other DBAs of greater probability of occurrence

but lesser magnitude of activity releases. The calculated accident doses are compared to the

acceptance criteria in RG 1.183 and NUREG-0800 to demhonstrate that the consequences of the

postulated accidents are acceptable.

The evaluations use short-term accident atmospheric dispersion factors (X/Qs). The X/Qs are

calculated using the methodology of RG 1.145 (U.S: NRC Nov 1982) and site-specific meteorological
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data. As indicated in Subsection 2.7.5, the RG 1.145 methodology is implemented in the NRC-

sponsored PAVAN computer program. This program computes X/Qs at the EAB and the LPZ for each

combination of wind speed and atmospheric stability for each of the 16 downwind direction sectors.

Releases are assumed to be at ground level, and the shortest distances between the power block

area and the offsite locations are selected to conservatively maximize the X/Q values. The following

site-specific 50th percentile X/Q values from Subsection 2.7.5 are used in these evaluations, in

accordance with NUREG-11555:

e EAB, 0 to 2 hours:8.85x 10-5 sec/m3

* LPZ, 0-to-8 hours:- 5.30 x-10 6- sec/m3

8 to 24 hours: 3.92 x 10-6 sec/m 3

24 to 96 hours: 2.05 x 10-6 sec/m 3

96 to 720 hours: 8.05 x 10-7 sec/m 3

The accident dose calculations are performed using the activity releases for the following time

intervals:

" EAB: 2-hour period yielding the maximum dose .

" LPZ: 0 to 8 hours, 8 to 24 hours, 24 to 96 hours, and 96 to 720 hours

The accident doses are expressed as total effective dose equivalent (TEDE), consistent with

10 CFR 0.3-452.17. The TEDE consists of the sum of the committed effective dose equivalent

(CEDE) from inhalation and either the deep dose equivalent (DDE) or the effective dose equivalent

(EDE) from external exposure. The CEDE is determined using the dose conversion factors in Federal

Guidance Report 11 (U.S. EPA 1988), while the DDE and the EDE are based on dose conversion

factors in Federal Guidance Report 12 (U.S. EPA 1993).

7.1.3 Source Terms

Doses are calculated based on the time-dependent activities released to the environment during

each DBA. The activities are based on the analyses used to support the reactor standard safety

analysis reports. Different reactor technologies use different source terms and approaches in defining

the activity releases. The ABWR source terms, methodologies, and assumptions are based on the

guidance in NUREG-0800 and Regulatory Guides 1.3 (U.S. NRC Jun 1974) and 1.25 (U.S. NRC Mar

1972). The AP1000, APWR, and ESBWR source terms, methodologies, and assumptions are based

on the alternative source term guidance in RG 1.183.
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Table 7.1-4
Design Certification X/Q Values and Ratios to Site X/Q Value for AP1000

Referen-ce: AP1000 DCD Rev. 17 (Westin•lhoUSe Seb-2008)
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Table 7.1-2
Design Certification X/Q Values and Ratios to Site X/Q Values for APWR

X/Q (sec/m3) X/Q
Release . .. Ratio

Location Time (hr) DCD Site (Site/DCD)

EAB 0-2 5.0 x 10-4 8.85 x 10-5 1.77 x 10-1

LPZ 0-8 2.1 x 10 -4 5.30 x 10-6 2.52 x 10-2

8-24 1.3x 10 -4 3.92 x 10-6 3.02x 10-2

24-96 6.9 x 10-5 2.05 x 10-6 2.97 x 10-2

96-720 2.8 x l0 5- 8.05 X 10-7 2.88_x 10-2

Reference: APWR DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-3
Design Certification X/Q Values and Ratios to Site X/Q Values for ABWR

X/Q (sec/m3) X/Q
Release .. Ratio

Accident Location Time (hr) DCD Site (Site/DCD)

Cleanup EAB 0-2 2.29 x 10-2 8.85 x 10-5 3.86 x 10-3

Water Line LPZ 0-8 2.29 x 10-2 5.30 x 10-6 2.31 x 10-4

Break

EAB 0-2 1.37 x im03  8.85 x 10 5  6.46 x 10;2

LPZ 0-8 1.56 x 10-4 5.30 x 10-6 3.40 x 10-2

LOCA 8-24 9.61 x 10-5 3.92 x 10-6 4.08 x 10-2

24-96 3.36 x 10-5 2.05 x 10-6 6.10 x 10-2

96-720 7.42 x 10-6 8.05 x 10-7 1.08 x 10-1

EAB 0-2 1.37 x 10-3 8.85 x 10-5 6.46 x 10-2
O t h e r . . . . . . .. . . ._ _... . . . .

LPZ 0-8 1.37 x 10-3 5.30 x 10-6 3.87 x 10-3

Reference:-ABWR CDC Rev. 4 (GENE Mar 1997) .
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Table 7.1-4
Design Certification X/Q Values and Ratios to Site-X/Q Values for ESBWR

X/Q (sec/m3) X/Q
Release .. Ratio

Accident Location Time (hr) DCD Site (Site/DCD)

EAB 0-2 2.00-x 1.0- 3  8.85 x_10-5 4.43 x 10-2

LPZ 0-8 1.90 x 10-4 5.30 x 10-6 2.79 x 10-2

LOCA .. ... . 8-24 1,40-x 10-4 3.92 x-10-6 2.80 x 10-2`

24-96 7.50 x 10-' 2.05 x 10-6 2.73 x 10-2

. . 96-720 3.00 x 10-5 -8.05 x 10-7 - 2.68 x 10-2

EAB 0-2 2.00 x 10-3 8.85 x 10-5 4.43 x 10-2

Small Break LPZ 0-L8 1.90-g 10-4 530-x 10-6 2.79-x 10-2

Outside 8-24 1.40 x 104 3.92 x 10-6 2.80 x 10-2

Containment- 24-96 -. .7 0x 5  .2.x- 6  2i3-x 10-2

96-720 3.00 x 10-5 8.05 x 107  2.68 x 10-2

EAB 0-2 2.00 x 10-3 8.85 x 10-5 4.43 x 10-2
Other LPZ 0-8 1.90 x 10-4 5.30 x 10-6 2.79 x 10-2

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
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Table 7.1-5 (Sheet 1 of 2)
Summary of Design Basis Accident Site Doses

SRP DCD Site Dose (rem TEDE)

Section Accident Design Section EAB . LPZ . Limit

I r ,^,^ AP1000 15.1.5 8.9 x 10-2 8.6 x 10-3 25

15.1.5A
Iodine Spike

L

Steam System
Piping Failure

APWR 15.1.5 3.4 x 10-2 2.8 x 1(

Accident-Initiated
Iodine Spike

AP1000 15.1.5 9.7 x 10-2 2.3 x 11

APWR 15.1.5 5.7 x 10-2 7.3 x 11
F 4 4.. -

Locked Rotor
Accident

No Feedwater AP1000 15.3.3 7.1 x 10-2 4.1 x 1(
4 F- F - 4

15.3.3 Feedwater Available AP1000 15.3.3 5.3 x 102 8,48.0 x 11

Locked Rotor Accident APWR 15.3.3 8.7 x 10-2 1.9 x 11
4 + + +
AP1000 15.4.8 3.2 x 10-1 6"05.8 x 1i

15.4.8 Rod Ejection Accident
APWR 15.4.8 9.0 x 10-1 1.2 x 10

4 + + +
AP1000 15.6.2 1.9 x 10-1 1.1 xl1

Small Break Outside Containment APWR- 15.6:2-2 2.7 x 10-1 1.5 x 1i

15.6.2 ABWR 15.6.2 1.5x 10-2 9.2 x 1I

Small Break
Outside Ctmt

Pe-Incideiftldine Spike ESBWR 15A4.8 1.5 R 10-2 2:8 k 10-

Equilibrium Iodine Activity ESBWR 15.4.8 4.4 x10-3 2.8 x 11

15.6.3

Steam
Generator
Tube
Rupture

Pre-incident
Iodine Spike

AP 1-00 15.6.3 -201.9 x 10-1
__ _ _ 4 4 i

APWR 15.6.3 6.4 x 10-' 3.8 x 11

1.3 x l1

Accident-Initiated
Iodine Spike

AP1000 15.6.3 9.7 x 10-2 "8..7 x 1

APWR 15.6.3 1.7 x 10-1 1.1 x l1

Pre-Incident ABWR 15.6.4 1.8 x 10-1 1.1 x 10-2
Main
Steam Iodine Spike ESBWR 15.4.5 1.2.x 10-1  5.6 x 1071

15.6.4 .SaIdnpi
Line ABWR 15.6.4 9.0 x 10- 5.4 x 10-
Break Equilibrium _____ 1.5 89x1- 28x1PIodine Activity ESBWR 15.4.5..... 8.9 x 10.3 2.8 x 10-3

AP1000 15.6.5 4.3 5.5 x 10-'

15.6.5 Loss-of-Coolant Accident
APWR 15.6.5 2.3 3.4.x 10-1

ABWR 15.6.5 6.3 x 101 7.9 x 10-1

ESBWR 15.4.4 9.9 x 10-1 5:7 x 1

AP1000 15.7.4 4.6 x 10-1 2-82.7 x 11

15.7.4 Fuel Handling Accident
APWR - 15.7.4 5.8 x 10-1 3.5 x 1(

ABWR 15.7.4 2.2 x 10- 1 1.3 x 1(

ESBWR 15.4.1 1.8 x 10-1 1.1 x 1(
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Table 7.1-5 (Sheet 2 of 2)
Summary of Design Basis Accident Site Doses

SRP DCD Site Dose (rem TEDE)

Section Accident Design Section EAB LPZ Limit

Feedwater Pre-Incident Iodine Spike ESBWR 15.4.7 8.0 x 10-1 4.7 x 10.2 25
Line Break Equilibrium Iodine Activity ESBWR 15.4.7 4.9 x 10-2 2.8 x-1.0-3 2.5

Cleanup Water Line Break ABWR 15.6.6 4.6 x 10-3 2.7 x 1 0 -4 25

None Cleanup Water Pre-Incident Iodine Spike ESBWR - 15.4;9- 3.1 x 1011 2.0 x102- 25

Line Break Equilibrium Iodine Activity ESBWR 15.4.9 1.8 x 10.2 2.8 x 10-3 2.5

Note: This tble sunirmiarizes the doses frffi-th-e t•lbes-t~hft follbw. For the ABWR,-the -Whole1 bod•5•5nd thyebid dose-swithir- ....

Tables 7.1-44 to 7.1-53 are converted into TEDE values using weighting factors as indicated in Subsection 7.1.4. For the

designs being considered, there are no radiological consequences for the accidents described in SRP Sections 15.2.8,

15.3.4, and 15.4.9. - -

References: AP1000 DCD Rev. 17 (Westinghouse Sep 2008)
- APWR DCD Rev. 2 (MHI Oct 2009)- -

ABWR DCD Rev. 4 (GENE Mar 1997)
FSRWR DCD Rev 6 (GEH Auo 2009q
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Table 7.1-6
Activity Releases for AP-1000 Main Steam System Piping Failure with Pre-incident Iodine

Spike

Activity Release (Ci)

Isotope 0-2 hr 2-8 hr 8-24 hr 24-72 hr Total

Kr-85m 6.86x 10-2 1.. ,10-1 - -6.80X-10:-2 -6.20x 1-023 . 2.57-x 101

Kr-85 2.82 x 10 8.47 x 101 2.25 6.68 1.01 x 101

Kr-87 2.76 x 10-2 1.34 x 10-2 5.20 x 10-4 0.00 4.15 x 10-2

Kr-88 1.12 x 10-1 1.37 x 10:1 4.04 x 10-2 8.00 x 10A 2.90 x 101

Xe-131m 1.28 x 10-1 3.79 x 10-1 9.81 x 10 2,70 4.19

Xe-133m 1.59 x 10-1 4.51 x 10 z 1.04 2.05 3.70

Xe-133 1.18x 101  3.45 x 101  8.65 x 10! 2.16 x 102 3.49 x 102

Xe-135m 3.04 x 10-3 . 1.30 x 10-5 0.00 0.00 3.05 x 10-3

Xe-135 3.10 x 10- 1  6.90 x 101 8.35 x 10 !- 3.39 x 10-1 2.17

Xe-1 38 3.99 x 10-. 1.10 x 10--05 _0 0.00 4.00 x 10-3

1-130 3.59 x 10-1 1.42 x 10-1 2.09x 101 1.33 x 10-1 8.43 x 10-1

1-131 - 2.40 x 101 - - 1,21 -x 101 -3.10 x-10 1  8.21 x 101 -1.49 x 102

1-132 3.05 x 101 4.14 8.07 x 10-1 6.00 x 10-3 3.55 x 101

1-133 4.34 x 101 1.90 x 101 3.53 x 101 3.98 x 101 1.38 x 102

1-134 6.74 1.63 x 10-1 1.40 x 10G 0.00 6.90
1-135 2.60 k 101 ...... 8.16 -. 7.54 - 1.71 .. 4.34x 101

Cs-134 1.90 x 101  1.95 x 10-1 5.19 x 10A- 1.54 2.13 x 101

Cs.136 2.82 x ;101 - 2,8-6 x 10b1 7.42 x• .1.1 . 2,06- ...- 13 x 101

Cs-137 1.37 x 101  1.41 x 10-1 3.74 x 10-I 1.11 1.53 x 101

Cs-138 1.01 x 101 1.02 x 10-3 0.00 0.00 1.01 x 101

Total 2.15 x l0-2 8.15 x 101 1.68 x 102 3.56 x 102 8.21 x 10

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinohouse Sep 2008)
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Table 7.1-7

Doses for AP1000 Steam System Piping Failure with Pre-incident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ " Site to DCD " EAB . LPZ

0-2 1.00 - 8.85 x 10-2 8.85 x 102 -

0-8 - . ,581 x 10-1 1.06x-1O:2 . . - . . . 6.16 x 1063

8-24 - 7.18 x 10-2 1.31 x 10-2 - 9.38 x 10- 4

24-96 -- -- 11--'0 - 1.j7x j)-2 . .48 x 10-3

Total 1.00 7.61 x 10-1 - 8.85 x 10-2 8.57 x 103
Limit - - - 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DOD Rev. 17
(Westinghouse Sep 2008)
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Table 7.1-8
Activity Releases for AP1000 Main Steam System Piping Failure with Accident-Initiated

Iodine Spike

Activity Release (ii)-

Isotope 0-2 hr 2-8 hr 8-24 hr 24-72 hr Total

Kr-85m•- 6.86 x 10-2 1!14 x 110-1- 6.80 x 10-2 -6.20-x 10 O3 . 2.57 x 101

Kr-85 2.82 x 10-1 8.47 x 10-1 2.25 6.68 1.01 x 101

Kr-87 2.76 x 10 2  1.34 x 102  5.20 x 10-4 0.00 4.15 x 10-2

Kr-88 1.12 x 10-1 1.37 x 10-1 4.04 x 10-2  8.00 x 10z4 2.90 x 10-1

Xe-131m 1.28 x 10Q- 3.79 x 10-1 9.81 x 101 2.70 4.19

Xe-133m 1.59 x 10-1 4.51 x 10-1 1.04 2.05 3.70

Xe-133 1.18x 101 3.45 x 101  8.65 x 101  2.16 x 102  3.49 x 102

Xe-135m 3.04 x 103 1.30 x 10-5 0.00 0.00 3.05 x 10-3

Xe-135 3.10 x 10: 1  6.90 x 10-1 8.35 x 10-1 3.39 x 10- 2.17

Xe-138 3.99 x 10-3 .1.10 x 10-5 0.00 -0.00 4.00 x 10-

1-130 4.15 x 1 0 1 9.95 x 10-1 1.58 1.01 4.00

1-131- 2.57 x 101 5.73 x 101 1.56 x 102 4.13-x 102 6.52 x 102

1-132 4.57 x 101 9.74 x 101 2.23 x 101 2.00 x 10-1 1.66 x 102

1-133 4.85 x 101  1.14 x 102  2.27 x 10 2  2.55 x 102  .6.45x 102

1-134 1.33 x 101  1.86 x 101  2.60 x 10- 0.00 3.22 x 101

1-135 - " 3.20x, 101 7.74x 101 7.83x 101 1.77x 101 - 2.05• 102

Cs-134 1.90 x 101  1.95 x 10-1 5.19 x 10:1 1.54 2.13 x 101

CS-136 ......... 2.-82 x 10)1 2.86 x 1"0.-- 7.42 x 10-1 - ---2.06-' 3.13x 101

Cs-137 1.37 x 101  1.41 x 10:1  3.74 x 10 1  1.11 1.53 x 101

Cs-138 1.01 x 101 1.02 x 10-3 0.00 0.00 1.01 x 101

Total 2.50 x 10 4.03 x 102 5.79 x 10- 9.19 x 10 2.15 x 10

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinghouse Sep 2008)
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Table 7.1-9
Doses for APNOO0 Steam System Piping Failure

with Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.10 -- 8.85x 10-2- 9.74x 10 2

0-8 - 1.02 1.06 x 10-2 - 1.08 x 10-2

8-24 .. 3.77 x 10.1 1.31 x10-2 .4.93 x 103

24-96 - 5.36 x 10-1 1.37 x 10-2 - 7.33 x 10-3

Total -1.10 1.93 9:74 x 10-2  2.31 x10-2

Limit - - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Westinghouse Sep 2008)
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Table 7.1-10
Activity Releases for APIOOO Locked Rotor Accident

Activity Release (Ci)

No Feedwater With Feedwater

Isotope 0-2 hr 0-6 hr 6-8 hr Total

Kr-85m 8.16 x 101  2.38 x 10- 4.12 x 101  2.79 x 102

Kr-85 7.58 3.03 x 101 1.01 x 101 4.04x 101

Kr-87 1.20 x 102 2.07 x 102 5.40 2.12 x 102

Kr-88 2.08 x-10- 5.21 x 10- O 604 x-10 1  - 5:8 1 x--102

Xe-131m 3.77 1.50 x 101  4.94 1.99 x 10l

Xe-133m 2.02 x 101 7.85 x 101 2.48 x 101 1.03 x 102

Xe-133 6.66 x 102 2.63 x 102 8.57 x 102 3.49 x 10-

Xe-135rh 3.24 x 101 3.30 x 101- 0.00- a. 30 x 101

Xe-135 1.59 x 102  5.40 x 102 1.32 x 10- 6.72 x 10-

Xe-138 1.29x- 2  1.30 x 102 0.0.__•0 1.30x 1U

1-130 8.45 x 106 8.81 x 10-1 5.65 x 10-1 1.45

1-131 3.77 x 101 4.60 x 101 3.46 x 101 8.06 x 101

1-132 2.79 x 101  1.43 x 101  3.95 1.83 x 101

1-133 4.86 x 101 5.33 x 101 3.64 x 10-1 8.97 x 101

1-134 2.88 x 101 5.53 2.09 x 10:1 5.74

1-135 4.19 x 101  3.74 x 101  2.05 x 101  5.79 x 101

Cs-134 1.29 1.48 1.11 2.59

Cs-136 5.63 x 10-1 5.17 x 10/1 3.47 x 10A- 8.64 x 10-1

Cs-137 7.74 x 10-1 8.71 x10- 6.50 x-10- 1.52 .

Cs-138 6.08 2.95 1.13 4.08

Rb"86 1.33 x 10-2 1.64 x 10-2 - 1.27 x 10-2 2.91-x 10-2

121tal 1.62 x 10- 4.59 x 102 1.24 x 10- 5.82 x 10-

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinghouse Sep 2008)
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Table 7.1-11
Doses for AP1000 Locked Rotor Accident with No Feedwater

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ -Site to DCD - +EAB . LPZ

0-2 8.00 x 10-1 - 8.85 x 10-2 7.08 x 10-2 -

0-8 - 3.89 x -101 b 1.66 x 10- 2  
- --- 4.12x 10-3-

Total 8.00 x 10-1 3.89 x 10-1 - 7.08 x 102 4.12 x 10-3

Limit - . 2.5 . 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17 .
(Westinghouse Set 2008)

Table 7.1-12

Doses for AP1000 Locked Rotor Accident with Feedwater Available

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) E.AB. . . LPZ_ Site to DCD. - E AB LPZ

&-26-8(a) 6.00 x 10-1 - 8.85 x 10-2 5.31 x 10-2 -

0-8 -- , 47.52 x 10.1 1.06 x 10-2 3- 427.97 x 10-

Total 6.00 x 10-1 7-.947.52 x 10-1 - 5.31 x 10-2 8-4-2-7.97 x 10-3

Limit - - - 2.5 .... 2.5 .

(a) Worst case 2-hour period is 6-8 hours.

rIkitA. Tim -ln d n~in•4pf P7 n ind htht'i I P7 •rdFAR dn'.p4 cnrrm..nnnd tn th•. r di~Iion dri.•e.. iii DlCf Rev 17 .. ..

Note: Time-de endent LPZ doses and total LPZ and-EAB doses corresnand to thb radiation doses ih DCD Rpv 17
(Westinghouse SeQ 2008)
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Table 7.1-13

Activity Release for APN000 Rod Ejection Accident

Activity Release (Ci)

Isotope 0-2 hr 2-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85m 1.12 x 10Z 6.48 x 101 3.87 x 10' 1.80 0.00 2.17 x 1 z-
Kr-85 5.0-1- 5.60 1.49x 101 -3.35 x_10- 2.88 x 10z- 3.47 x 10-

Kr-87 1.82 x 10-2 2.60 x 10- 1.03 0.00 0.00 2.09 x 10z

Kr-88 2.91 x 10 1.18 x 10Z 3.49 x100o 3.00 x 10-' 0,00 4.44 x 10i-

Xe-131m 4.94 5,46 1.42 x 102  2.86 x 10' 1.16 x 10- 1. 69 x 10T-

Xe-133m 2.67 x10T 2-81 x 101  6.49 x 101  8.45 x 101 5.31 x 101 2-57x1-

Xe-133 - -879x 10- 959-x10- 2.40 x -10- ---. 2 7 x 101- - 8.44 R-101- -1t69 x-10!1

Xe-135m 7.34 x 101  5.00 x 10-2 0.00 0.00 000 7.35 x 10
Xe-135 . . 2.15 x 10z- 1.72 x 164 2,09 x 10- 4.34 x 101- M:Ox -10 -- 40 x 10Z
Xe-138 2.99 x 10z- 1.40 x 10: 0.00 0.00 0.00 2.99 x 10V

1-130 4.90 7.28 4.32 2.00 x 10- 0.00 1.67 x 107

1-131 1.36 x 10ý- 2.45 x 10- 231 x 1 3.10 x 101 168 x 10 6.60x10

1-132 1.53 x 10;- 9.94 x 101- 9.80 0.00 0.00 2.62 x 10
1-133 2.72 x 10 - 4.40 x 1O-z 3.18 x 102 2.30 x 101 0.00 1 o05 x 16!

1-134 1.66 x 1- xO- 1.00 x 10- 0.00 0.00 1.95 x 10;

I135 2.39 x 10; 2.97 x 0oZ 1.19 x 10- . 2:40 0.00 6.57 x 10Z

Cs-134 3.08 x 101  6.22 x 101  6.03 x 10- 7.70 5.20 1.66 x 10i-

Cs-136 8.79 1.75 x 101  1.67 x 10- 2.05 .6.50 x 10-1 4.57x.101

Cs-137 1.79 x x 10 32 10 351 x 10- 4.52 3.05 9.68 x 10-
Cs-138 1.09 x 10Z 7M00 0.00 0.00 0.00 1.16 x 10o-

Rb-86 3.62 x 10-1 . 2 0- .. 9x1 8.40 x 10-- 3.70 x 10-2 1.91

Total 3.23 x 101 262 x 10Vio- 35x1011-Y 4.53 x - 10, 1:29 x 10

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinghouse Seop 2008)

Table 7.1-14

Doses for AP 0.00 Rod Ejection Accident

DCD Dose (rem TEDE) XJQ Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ - Site to DCD EAB LPZ

0-2 3.60 - 8.85 x 10-2  3.19 x 10"1

0-8 - 4.484.38 1.06 x 10- - 4.84,64 x 10-2

8-24 - 7.85 x 10-' 1.31x10 - 1.03 x 10
24-96 - 6.34 x 10-z 1.37 x 10 -- 8.66 x 10-z
96-720 - 2.02 x-10- 1.01x10-z.. 2.03xI10"• ....

Total 3.60 6,465.25 - 3.19 x 10"1 6,-995.78 x 10-2

Limit - - -- 6-3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Westinghouse Seop 2008)
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Table 7.1-15
Activity Releases for AP100O Small Break Outside Containment

Activity Release

Isotope 0-0.5 hr

Kr-85m 1.24 x 10-

Kr-85 4.40 x 101

Kr-87 7.05

Kr-88 2.21 x 101

Xe-131m 1.99 x 101

Xb-133rhi ... 2.50X 101

Xe-133 1.84 x 10a

Xe-135m 2.59

Xe-135 5.20 x 101

Xe-138 ... 165

1-130 1.89

1-131 __ 9.26 x 101

1-132 3.49 x 102

1-133 2.01 x 10-

1-134 1.58 x 10-T

1-135 1.68 x 10-T

Cs-134 4.16

Cs-136 6.16

Cs-1 37 3.00

Cs-138 2.21

Rb-86 0.00

Total 3.01 x 10-

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinghouse Sep 2008)

Table 7.1-16
Doses for AP1000 Small Break Outside Containment

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 2.10 - 8.85 x 10.2 1.86 x 101

0-8 -- 4-G21.03 1.06 x 10-2 - 4-1O81.09 x 10V

Total 2.10 4-1O21.03 1.86 x 101 -081.09x 102

Limit .2._5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Westinghouse Sep 2008)
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Table 7.1-17
Activity Releases for AP1000 Steam Generator Tube Rupture with Pre-Incident Iodine

Spike
Activity Release (Ci)

Isototpe 0-2 hr 2-8 hr 8-14 hr Total

Kr-85m 5.53 x 101 1.93 x 101 0.00 7.46 x 101

Kr-85 2.20 x 102 1.08 x 102 2.00 x 10-1 3.28 x 102

Kr-87 2.39 x 101 3.61 0.00 2.75 x 101

Kr-88 9.22 x 101 2.65 x 101 0.00 1.19 x 102

Xe-131m 9.96 x 101I 4.88 x 101 0.00 1.48 x 102

Xe-133m 1.24 x 102 5.91 x 10 1.00 x 101 1.83x 102

Xe-133 9.19x 103 4.47 x 10- 1.00 x 101  1,37 x 104

Xe-135m 3.44 6.00 x 10-3 0.00 3.45

Xe-135 2.46 x 102 1.02 x 102 1.00 x 10-1 3.48 x 102

Xe-1 38 4.56 5.00 x 103 0.00 4.57

1-130 1.79 5.39 x 10-2 2.67 x 10-1 2.11

1-131 1.21 x 102 5.27 3.05 x 101 1.57 x 102

1-132 1.42 x 102  7.86 x 101  1.91 1.45 x 102

1-133 2.16 x 102  7.63 4.06 x 101 2.64 x 102

1-134 2.74 x 101 1.06 x 10-2 2.00 x 104 2.74 x 101.

1-135 1.27 x 102  2.70 1.17 x 101- 1.41 x 102

Cs-134 1.63 6.10 x 10a 2.16 x 10 1  1.91

Cs-136 2.42 8.80 x 10:2  3.15 x 101  2.82

Cs-137 1.17 4.40 x 10-2 1.56 x 10-1 1.37

Cs-1 38 5.64 x 10-1 0.00 0.00 5.64 x 10-1

Total 1.07 x 104 4.85 x 101- 9.61 x101  1.57x 1

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinqhouse Sep 2008)

Table 7.1-18
Doses for APN000 Steam Generator Tube Rupture with Pre-incident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB_ LPZ Site to DCD EAB. -_LPZ.
0-2 2.20 - 8.85 x 10"2 1.95 x 101'
0-8 - 1.16 1.06 x 10-z 1.23 x 10-
8-24 - 7,-247.20 x 10z 1.31 x 10- -9 -469.41 x 10-

4

Total 2.20 1.23 - 1.95 x 1061 1.32 x 10z

Limit . - 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17

(Westinghouse Sep 2008)
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Table 7.1-19
Activity Releases for AP1000 Steam Generator Tube Rupture with Accident Initiated

Iodine Spike
Activity Release (Ci)

Isotope 0-2 hr 2-8 hr 8-14 hr Total

Kr-85m 5.53 x 101 1.93 x 101 0.00 7.46 x 101

Kr-85 . .2.20 x - 1 O .08 x 102 2.00 x10- 3.28x10-

Kr-87 2.39 x1Y01 3.61 0.00 2.75 x 101

Kr-88 9.22 x 101  2.65 x 101  0.00 1.19 x 10Z

Xe-131m 9.96 x 101  4.88 x 101  0.00 1.48 x 102

Xe-133r T 1.24 X 10- 5.91 x 101 1.00 x -10 - 1.83,-X102

Xe-133 9.19 x10To- 4.47 x 10- 1.00 x 101 37x

Xe-135m..." 3.44 6.00x-10:- . . 0.00 3.45

Xe-135 2.46Cx 10- 71.0T2x10T- 1.00 x 101 348x10

Xe-138 .4;56 5M0x 10 -- 0.00 4.57-

1-130 8.87 x 10-T 1. 62 x 1 8.23 x 10- 1.87

1-131 -04.36 x-101 1.14x 101- 6.76x 101 1.23 X_ 102

1-132 1.47 x 1OZ- 4.89 1.29 x-101 1.65 x 10o-

1-133 9.33x101 1.99x101 1.08x 10Z 2.21 x 102

1-134 5.59 x 101- 6.06 x 10-2 6.02 x 10-2 5.60x 10

1-135 7.61 x 101 9.89 4.38 x 101  1.30 x 102

Cs-134 1.63 6.10 x 10-2 2.16 x 101 1.91

Cs-136 2,42 8.80 x 10-T 3.15 x 101 2.82

Cs-137 1.17 4.0xo10-2 1.56 x 10:1 1.37

Cs-138 5.64 x 10-1 0.00 0.00 5.64 x 101

Total 1.05 x 104 4.88 x 10J 2.44 x 102 1.56 x 10-4

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinghouse Sep 2008)

Table 7.1-20
Doses for AP1000 Steam Generator Tube Rupture

with Accident-Initiated Iodine Spike
DCD Dose-(rem TEDE) X/Q Ratio- Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 - .1.10 " - 8.85 x 10-2  9.74 x 10-2  "

0-8 - 6•-2-7-6.10 x 10-1 1.06 x 10-2 - 6-"66.47 x 10-3

8-24 - 41-&1.68 x 10-1 1.31 x 10-2 - 2-242.20 x 10-

Total 1.10 =7-.967.78 x 10-1 9.74 x 10-2 8-8.66 x 10 3

Limit - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev, 17

(Westinghouse Sep 2008)
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fable 7.1-21 (Sheet 2 of 2)

Activity Releases for AP1000 Loss-of-Coolant Accident

Activity Release (Ci)

Isotope 1.4-3.4 hr 0-2 hr 2-8 hr 8-24 hr 24-72 hr 72-96 hr 96-720 hr Total

Ba-139 5.44 x 101 3.74 x 101 4.56 x 101 1.50 x 10-1 0 0 0 8.32 x 101

Ba-140 1.63 x 102 7.61 x 101 2.49 x 102 1.51 x 101 0 0 4.00 x 10-1 3.41 x 102

Mo-99 2.15 x 101 1.01 x 101 3.24 x 101 1.86 1.00 x 10-2 0 0 4.44 x 101

Tc-99m 1.47 x 101 7.54 1.91 x 101 5.90 x 10-1 0 0 0 2.72 x 101

Ru-103 1.73 x 101 8.08 2.65 x 101 1.62 0 1.0x 10-2 6.00x 10-2 3.63x 101

Ru-105 8.18 4.33 1.00 x 101 2.40 x 10-1 0 0 0 1.46 x 101

Ru-106 5.70 2.66 8.75 5.40 x 10-1 0 0 3.00 x 10-2 1.20 x 101

Rh-105 1.03 x 101 4.88 1.53x 101 8.30x 10-1 0 0 0 2.10 x 101

Ce-141 3.89 1.82 5.96 3.64x 10-1 1.0x 10-3 1.00 x 10-3 1.20 x 10-2 8.16

Ce-143 3.46 1.64 5.14 2.78 x 10-1 1.0Ox 10-3 0 0 7.06

Ce-144 2.94 1.37 4.51 2.76 x 10-1 1.00 X 10-3 1.00 x 10-3 1.30 x 10-2 6.17

Pu-238 9.16 x 10-3 4.28_x 10 3 1.41 x 10-2 8.60 x 10-4 0 0 4.00 x 10-5 1.93 x 10-2

Pu-239 8.06x 10 4 3.76x 10-4 1.24x 10-3 7.60x 10-5 0 100x 10-6 3.00x 10-6 1.70x 10-3

Pu-240 1.18x10-3 5.52x10-4 1.81 x10-3 1.11 x10-4 1.00x10 6  0 5.00x10-6 2.48x10"3

Pu-241 2.65 x 10-1 1.24 x 101 4.08 x 10-1 2.50 x 10-2 1.00 x 10-4 0 1.20 x 10-3 5.58 x 10-1

Np-239 4.48 x 101 2.12x 101 6.75 x 101 3.84 1.00x 10-2 _.00 x 10-2 1.00_ x 10-2 9.26 x 101

Y-90 8.08 x 10-2 3.81 x 10-2 1.22 x 10-1 7.00 x 10-3 0 0 0 1.67 x 10-1

Y-91 1.19 5.54 x 10-' 1.82 1.11 x 10-1 1.00 x 10-3 0 4.00 x 10-3 2.49

Y-92 7.89x 10-1 4.32x 10-1 9.19x 10-1 1.80x 10-2 0 0 0 1.37

Y-93 1.21 6.00 x 10-1 1.68 6.80 x 10-2 0 0 0 2.35

Nb-95 1.59 7.46 x 10-1 2.44 1.49 x 10-1 1.00 x 10-3 0 5.00 x 10-3 3.34

Zr-95 1.59 7.41 x 10-1 2.43 1.49 x 10-1 0 0 6.00 x 10-3 3.33

Zr-97 1.43 6.89 x 10-1 2.05 9.80 x 10-2 0 0 0 2.84

La-140 1.67 7.92 x 10-1 2.50 1.39 x 10-1 0 0 0 3.43

La-141 1.03 5.54 x 101  1.23 2.70 x 102  0 0 0 1.81

La-142 5.38 x 10-1 3.57 x 10-1 4.74 x 10-1 2.00 x 10-3 0 0 0 8.33 x 10-1

Nd-147 6.16 x 10-1 2.89 x 10-1 9.42 x 10-1 5.70 x 10-2 0 0 1.00 x 10-3 1.29

Pr-143 1.39 6.50 x 10-1 2.13 1.28 x 10-1 1.00 X 10-3 0 3.00 x 10-3 2.91

Am-241 1.20x 104 5.59x 10-5 1.84x 10-4 1.13x 10-5 0 0 6.00x 10-7 2.52x 10-4

Cm-242 2.82x10-2 1.32x10-2 4.33x10-2 2.65x10-3 1.00x10-5 1.00x10 5 1.20x10-4 5.93x10-2

Cm-244 3.46x 10-3 1.62x 103 5.32x 10-3 3.26x 10-4 1.00x 10-6 0 1.60x 10-5 7.28x 10-3

Total 3.53 x1- 1.720 x L. 8.4 x104, 1.35x 10- 1.54 x10 6.17x 04 4.29 x 105 8.78 x 10-

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinqhouse Sep 2008)
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Table 7.1-22

Doses for APIOOO Loss-of-Coolant Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD . EAB- LPZ

1.4-3.4(a) 2.46 x 101 - 1.74 x 10-1 4.27

0-8 . . ._- 7x101 . .41(0 2  . -5.23x101

8-24 - 7.50 x 101 2.45 x 10-2 - 1.84 x 10-2

24-96'- - 2.93 x 10 1  " - 2.0-5 102 6.01 xl 0j 3

96-720 - 5.49 x 10-1 1.01 x 10-2 - 5.52 x 10-3

Total 2.46 x 101 2.33x 01 4.-27 .5 5.53x 101

Limit - - 25 25

(a) Worst case 2-hour period is 1.4-3.4 hours.

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Westinghouse Sep 2008)
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Table 7.1-23
Activity Releases for AP1000 Fuel Handling Accident

Activity

Release (Ci)

Isotope 0-2 hr

Kr-85m 8:40 .

Kr-85 1.10 X 103

Kr-88 3.00 x 101

Xe-131m 5.52 x 102

Xe-133m 2.30 x 103

Xe-1 33 8.88 x 104

Xe-135m 1.02 x 102 -

Xe-135 5.68 x 103

1-130 7.00x 10 1

1-131 3.47 x 102

1-132 2.44 x 102

1-133 1.08 x 102

1-135 3.20.

Total 9.92 x 104

Note: Source terms are for the radiation dose values recorded in QCD Rev. 17 (Westinghouse Sep 2008)

Table 7.1-24

Doses for AP1O0O Fuel Handling Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 5.20 - 8.85 x 10-2 4.60 x 10-1

0-8 - 2.59 1.06 x 102 - 2.75 x 10-2

Total 5.20 2.59 - 4.60 x 101 2.75 x 10-2

Limit 7- - 6.3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
(Westinohouse Seo 2008)
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Table 7.1-25

Activity Releases for APWR Steam System Piping Failure with Pre-Incident Iodine Spike

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr Total

Kr-85 3.21 x 101 2.40 x 101 5.61 x 101
-k-r-8m m 3.56 x -101 .877x712 x 3 1-

Kr-87 9.12 x 10-2 1.13 x 10-3 9.23 x 10-2

Kr-88 5.1b x- li 1  6.46 x-1-0-2 5.74x-100-1

Xe-133 1.07 x 102 7.75 x 101 1.85 x 102

Xe-135 4.38 3.39 7.78

1-131 1.72 x 101 7.25 2.44 x 101

1--132 -. . 6.18 . 1.66 x 10-1 - 6.35

1-133 2.79 x 101 9.03 3.69 x 101

i-134 3.49 1... . 01..i x i0b3  3.49-

1-135 1.62 x 101 2.73 1.89 x 101

Rb-86- -8.64 x 10:2.- 1.62-x 10-3 8.8b x 10Y2

Cs-134 8.80 1.68 x 10-1 8.97

-Cs-136 2.32 4.33 x 10-2 2.37

Cs-137 5.01 9.56 x 10-2 5.11
Total . .323 02 . 1.25x 102- . i. 6 X-1 b2

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-26
Doses for APWR Steam System Piping Failure with Pre-incident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ-

0-2 1.9 x 10-1 - 1.77 x 10-1 3.4 x 10-2

0-8 - 1.0x10-1 2.52x10-2  -2.5x10-3

8-24 - 7.6 x 103 3.02 x 102 - 2.3 x 10-4

Total 1.9 x 101 1.1 x 10-1  3.4x10-2  28 x 10-3

Limit . 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DOD Rev. 2 (MHI Oct 2009)

7.1-26 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-27
Activity Releases for APWR Steam System Piping Failure

with Accident-Initiated Iodine Spike

Activity Release-(Ci)

Isotope 0-8 hr 8-24 hr Total

Kr-85 3.21 x 101 2.40 x 101 5.61 x 101

Kr-85m 3.56 x 10-1 8.77 x 10-2 4.43 x 10-1

Kr-87 9.12 x 10-2 1.13 x 10-3 9.23 x-10-2

Kr-88 5.10 x 10-1 6.46 x 10-2 5.74 x 10-1

Xe-133 1.08 x 102 8.03 x 101 . 1.88 x 102

Xe-135 7.61 1.33 x 101 2.09 x 101

1-:131 -5.05 x 101 6.50 x 101 -1.16 x 102.

1-132 9.89 1.49 1.14 x 10 1

1-133 7.65 x 101 -8.09 x 101 - 1.57 x 102

1-134 3.77 9.11 x 10-3 3.78

1-135 - 3.77-x 101 2.45 x 101 6.21 x 101

Rb-86 8.64 x 10-2 1.62 x 10-3 8.80 x 10-2

Cs-134 8.80 1.68 x 10-1- - 8.97 "

Cs-1 36 2.32 4.33 x 10-2 2.37

Cs-137 5.01 9.56 x 10-2 5.11

Total 3.43 x 102 2.90 x 102 6.33 x 102

IR~fpr~nn" APWP flCI-} R~, 9 (MHI Ch nl n(•'
Reference: APWR DCD Rev 2 WHI Oct 20091

Table 7.1-28
Doses for APWR Steam System Piping Failure with Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 3.2 x 101 - 1.77 x 10-1 5.7 x 10-2

0-8 - 2.1 x 10-1 2.52 x 10-2 - 5.3 x 10 3 .

8-24 - 6.5 x 10-2 3.02 x 10-2 - 2.0 x 10-3

Total 3.2 x 101. 2.8x 10-1. 5.7 x 10-2  7.3 x 10-3

Limit - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-29
Activity Releases for APWR Locked Rotor Accident

Activity Release (Ci)

- Isotope 0-:8 fir 8-24 hr Total

Kr-85 1.12 x 102  8.40 x 101  1.96 x 102

Kr-85m 6.4-0 2 . .. 58X 102 -79--102 -

Kr-87 5.02 x 102 6.21 5.08 x 102

Kr-88 1.37 x i-3 1.74 x 102  1 .55x-1 03-

Xe-133 6.87 x 10 3  4.96 x 10 3  1.18 x 104

Xe-135 -1.61 -x-10 3 . 7.67 x 102 2.37 x -03--

1-131 8.81 x 101 2.32 x 102 3.20 x 102

1-4132 1.94 x 101 ... 83-5 . 27.7"-x 101 -0

1-133 9.85 x 101  2.17 x 102  3.15x 102

1-134 - 6.46 - 1.10 x 10-1 . . 6.57

1-135 6.38 x 101 9.16 x 101 1.55 x 102

Rb-86 3.23 x 10-2 - 8.66 x 10-2 - ."19-x 101

Cs-134 3.24 8.78 1.20 x 101

Cs-136 8.72 x 10-1 1.33 3.21

Cs-137 1.84 5.00 6.84

Total - 4 x O41 - 6.71 x 103 - 1.81 xf04

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

-Table 7.1-30
Doses for APWR Locked Rotor Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

10-12(a)G-2 4.9 x-10-1  - 1.77 x 10-1 8.7 x 10-2

0-8 - 4.4 x 10-1 2.52 x 10-2 - 1.1 x 10-2

8-24 2.5 x 101 3.02 x 10 -- 7.5 x 10-3

Total 4.9 x 10-1 6.9 x 101 - 8.7 x 10-2 1.9 x 10-2

Limit - - 2.5- 2.5

(a) Worst case 2-hour period is 10-12 hours.

Note: Time-dependent LPZ doses and total LPZ and EAB doses corresoond to the radiation doses in DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-31
Activity Releases for APWR Rod Ejection Accident

Activity Release (Ci)

Isotope " 0-8 hr " 8-24 hr - 24--96 hr 96-720 hr- Total

Kr-85 2.63 x 102 2.50 x 102 1.90 x 102 1.63 x 10 3  2.33 x 103

kr--85n '3.59 x 103  9.58 x 102 . 9.86 b0 . 4.56 x 103

Kr-87 2.81 x 103  3.50 x 101 0 0 2.85 x 103

k-r--88 - 7.-7 x 103  102x 103  -2.05 0 8.72 x-10 3 -

Xe-133 3.81 x 104 3.46 x 104 2.11 x 104  4.22 x 104  1.36 x 105

Xe-135 - 9.3-1 x 10 3  532 x 03. 5.40 x 102 ' 2.81 -- 1.52x 10 4

1-131 5.82 x 102 7.17 x 102 2.58 x 102 7.79 x 102 2.34 x 103

1-12 ....- 46- X 1-02 3.93x 101 1.40Ox1---0-2 - - 5.O1x 102

1-133 1.12 x 103  1.06 x 103  1.13 x 102  1.13 x 101  2.30 x 103

- 4 . -.. 4.95x 102 5- 0- 10-1 0 ... ... . 0 . . ..- 4.95 x1062

1-135 8.75 x 102 4.39 x 102 6.60 4.00 x 10-3 1.32 x 103

Rb-86 4..1-6 0 1  9.65-x 10 2 V - - - - - - - - -  - 0 - -. - - - - -  5.13x 101 "

Cs-134 4.15 x 101 9.79 1.01 x 10-3 0 5.13 x 101

Cs-136 1.13 x10 1  2.60 1.00 x 106- 0. 1.3 9 x 1 0 1

Cs-137 2.36 x 101 5.57 0 0 2.92 x 101

Total 6.53x 104 4.45x-4 .... 222 x 104  4.46x1(o4 - 1.77x-105-

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-32

Doses for APWR Rod Ejection Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 5.1 - 1.77 x 10-1 9.0 x 101

0-8 - 3.2 2.52 x 10-2  
- 8.1 x 10-2

8-24 -- 8.8 x 10-1 3.02 x 10.2 - 2.7 x 10-2

24-96 - 1.6 x 10-1 2.97 x 10-2 - 4.8 x 10-3

96-720 1.7 x 10-1 2.88 x 10-2 - 4.9 x 10-3

Total 5.1 4.4 9.0 x 10-1  1.2 x 10-1

Limit - - 6:3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-33
Activity Releases for APWR Small Break Outside Containment

Activity Release

Isotope (Ci), 0-8 hr

Kr-85 6.84 x 102

Kr-85m -1.25 x-10 1

Kr-87 7.05

Kr-88 2.26 x 101

Xe-133 2.32 x 10 3

Xe-135 7.70 x 101

1-131 1.72 x 102

1-132 . . 7.98 x 101

1-133 2.93 x 102

1-134 - 4:33x10 1

1-135 1.85 x 102

Total 3.90 x 103-

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-34

Doses for APWR Smaill Break Outside Containment.

DCD Dose (rem TEDE) . ._ X/QRatio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 1.5 - 1.77 x 10- 1  2.7 x 10-1

0-8 - 6.0 x 101 2.52 x 10-2 - 1.5 x 10-2

Total 1.5 6.0 x 10- 1  _ 2.7 x 10-1 1.5 x 102

Limit - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses 6 bDD Rev. 2 (MHI Oct 2009)
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Table 7.1-35
Activity Releases for APWR Steam Generator Tube Rupture

with Pre-incident Iodine Spike

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85 3.43 x 103  4.64 x 101. 2.06 x 102 1.59 x 103 5.27 x 103

Kr-85m 6.17 x 101 9.70 x 10-2 8.00 x 10-3 0 6.18 x 101

Kr-87 3.40 x 101  1 0 0 " 0 - 3.40 x 101

Kr-88 1.11 x 102 6.00 x 10-2 1.00 x 10-2 0 1.11 x 102

Xe-133 1.16x104 1.44x 102 5.06x 102 9.44x 102 1.32x 104

Xe-135 3.75 x 102 2.18 6.70 x 10-1 0 3.78 x 102

1-131 4.18x 102 --- -1.81 0 - 0 - 4.20x 102

1-132 2.09 x 102 3.92 x 10-2 0 0 2.09 x 102

1-133 7.16 x 102  2.24 0 .. ..... 0 7.18 x 102

1-134 1.28 x 102 6.00 x 10-5 0 0 1.28 x 102

1-135 -4.61x 102 6.70 x 10-1 0 0 4.62x 102

Rb-86 4.54 x 10-3 5.44 x 10-4 0 0 5.09 x 10-3

Cs-134 4.63 x 10-1 5.63 x 10-2 .... 0 -0- 5.19 x 10-1

Cs-136 1.22 x 10-1 1.45 x 10-2 0 0 1.37 x 10-1
Cs-137 -2.64 x 10-1 3.21 x 10-2 0 0 2.96 x 10-1

Total 1.76 x 104  1.98 x 102  7.12 x 102  2.53 x 103  2.10 x 104

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-36

Doses for APWR Steam Generator Tube Rupture with Pre-incident Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 3.6 - 1.77 x 10-1 6.4 x 10-1

0-8 -. 1.5 2.52 x 102 - - 3.8 x 10-2

8-24 - 2.0 x 103 3.02 x 10-2 - 6.0 x 10-5

24-96 . - 2.1 x 10-4 . 2.97 x 10-2 . .... 6.2-x0-6

96-720 - 1.7 x 10-4 2.88 x 10-2 - 4.9 x 10-6

Total. 3.6 1.5 .- 6.4 x 10- 1  .3.8 x 10o

Limit - - 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiationdoses in DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-37
Activity Releases for APWR Steam Generator Tube Rupture

with Accident-Initiated Iodine Spike

..... Activity Release (Ci) -..-

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85 3.43 x 103 4.64 x101  2.06 x 102 1.59 x 10 3  5.27 x 10 3

Kr-85m 6.17 x 101 9.70 x 10-2 8.00 x 10-3 0 6.18 x 10'

Kr-87 - 3.40x10 1  - 0 0 - 0 - 3.40x10 1

Kr-88 1.11 x 102 6.00 x 10-2 1.00 x 10-2 0 1.11 x 102

Xe-133 1.16 x 104 1.45x 102 5.06 x10 2  9.44-x-102 1.32x 104 i

Xe-135 3.70 x 102 3.82 6.70 x 10-1 0 3.74 x 102

1-131 1.10x10 2 - 1.03x10 1  0 0- 1:20x10 2

1-132 5.24 x 101 2.12 x 10.1 0 0 5.26 x 101

1-133 . . .1.87 x 102 -1:27 x 101 0 0__ 2.00 x 102

1-134 3.05 x 101 1.06 x 10-' 0 0 3.05 x 101

1-135 1.19x10 2  3.74 . 0 -- 0 1.23x10 2

Rb-86 4.54 x 10-3 5.44 x 104 0 0 5.09 x 10-3

Cs:134 4.63 x 10-1 -5.63 x 10-2 - 0 0 5:19 x 10-1

Cs-136 1.22 x 10-1 1.45 x 10-2 0 0 1.37 x 101

Cs-137 2.64x 10-1 3.21 x 10-2 .. 0- 0 2.96 x 10-1

Total 1.61 x 104  2.22 x 102 7.12 x 102 2.53 x 103 1.96 x 104

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-38
Doses for APWR Steam Generator Tube Rupture with Accident-Initiated Iodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 9.6 x 10-1 - 1.77 x 10-1 1.7 x 10-1

0-8 - 4.1 x 10- 1  2.52 x 10 2  
. -- .x 10-2

8-24 - 1.0 x 10-2  3.02 x 10-2  
- 3.0 x 10 4

24-96 ..- -2.1 x 104  2.97 x 10-2 6.2 x 10-6....

96-720 - 1.7 x 10-4  2.88 x 10-2 - 4.9 x 10-6

Total 9.6 x 10-1 4.2 x 10-1 - 1.7 x 10-1 1.1 x 10-2

Limit - 2.5 2.5

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-39 (Sheet 2 of 2)
Activity Releases for APWR Loss-of-Coolant Accident

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Ru-103 7.62 9.83 x 10-2 1.01X 10-4 0 7.72

Ru-105 3.14 1.12 x 10-2  0 0 3.15

Ru-106 2.67 3.46 x 10-2 0 0 2.70

Rh-I 05 4.61 5.41 x 10-2 0 0 4.67

Y-90 7.44 x 10-2 5.12 x 10-3 6.06 x 10-6 0 7.96 x 10-2

Y-91 6.00 x 10-1 8.54 x 10-3  0 0 6.09 x 10-1

Y-92 4.13 1.04 x 10- 1  0 0 4.24

Y-93 5.90 x 10-1 4.32 x 103 0 0 5.94 x 10-1

Zr-95 7.55 x 10-1 9.76 x 10-3 0 0 7.65 x 10-1

Zr-97 6.65 x 10-1 6.12 x 10-3 0 0 6.71 x 10-1

Nb-95 7.60 x 10-1 9.85 x 103 1.01 x 10-5 0 7.69 x 10-1

La-140 1.76 1.43 x 10-1 2.02 x 104 0 1.90

La-141 4.25 x 10-1 1.29 x 10-3 0 0 4.27 x 10-1

La-142 2.01 x 10-1 7.07 x 10-5 0 0 2.01 x 10-1

Pr-143 6.74 x 10-1 8.91 x 10-3 1.00 x 105 0 6.83 x 10-1

Nd-147 2.80 x 10-1 3.55 x 10-3 0 0 2.83 x 10-1

Am-241 7.51 x 105 9.77 x 10-7 0 0 7.60 x 10-5

Cm-242 1.86 x 10-2 2.41 x 10-4 0 0 1.88 x 10-2

Cm-244 2.26 x 103 2.93 x 105 0 0 2.29 x 10-3

Ce-141 1.78 2.29 x 102 0 0 1.80

Ce-143 1.63 1.78 x 10-2  0 0 1.65

Ce-144 1.35 1.75 x 10-2 0 0 1.36

Np-239 1.85 x 101 2.16 x 10-1 1.00 x 10-5 0 1.87 x 101

Pu-238 5.30 x 10-3 6.88 x 10-5 0 0 5.37 x 103

Pu-239 4.00 x 10 -4 5.19 x 10-6 0 0 4.05 x 10-4

Pu-240 6.28 x 104 8.14 x 10-6 1.01 x 10-8 0 6.36 x 10-4

Pu-241 1.39 x 10-1 1.81 x 10-3 0 0 1.41 x 10-1

Total 2.03 x 105 3.28 x 105  5.09 x 105  1.02 x 106 2.06 x 106

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

7.1-34 DraftRevision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-40
. Doses for-APWR-Loss-of-Coolant Accident .

DCD Dose (rem TEDE) XIQ Ratio Site Dose (rem TEDE)

Time (hr) . EAB . LPZ• Site-to- DCD EAB .LPZ

0.5-2.5(a) 1.3 x 101 - 1.77 x 101 2.3
..0-8 . 0 . . .. . 52x1 2 .23X-10 1

8-24 - 1.2 3.02 x 10-2 - 3.6 x 10-2

.. ..24-96 -1.3 12.97x102 .39x102

96-720 - 1.4 2.88 x 10-2 - 4.0 x 10-2

Total ..- 1.-3- x 101 1.3I-x! 61 2.3 -34 x10

Limit - - 25 25

XAI f 2-hour oreriod is 0.5-2.5 hours,a)
.. . .. ...-2 h u ne o is... . 5-2.5.......

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 2
(MHI Oct 2009)
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Table 7.1-41
Activity Releases for APWR Fuel Handling Accident

Activity Release
Isotope (Ci), 0-8 hr

Kr-85 1.20 x 103

Kr-85m 3.90 x 102

Kr-87 5.98 x 10-2

Kr-88 1.25 x- 102

Xe-133 9.90 x 104

Xe-135. 2:21 x 104

1-131 3.67 x 102

1-132 -- 2:75x 102

1-133 2.31 x 102

1-134 - 2.7-1x10-6

1-135 3.80 x 101
Total- -124 x 105

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-42
Doses for APWR Fuel Handling Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)-

Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 3.3 . --. 1.77 x 101 5.8 x 10-1

0-8 - 1.4 2.52 x 10-2 - 3.5 x 10-2

Total 3.3 1.4 . -- 5.8x 10-1 3.5x x 10-2

Limit --- 6.3 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses corresp6nd to the radiation doses in DCD Rev. 2 (MHI Oct 2009)

7.1-36 Draft Revision 1
(Dated 01/13/2011 )



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-43
Activity Releases for ABWR Main Steam Line Break

Activity Release (MBq)

Equilibrium Pie--Incident
Isotope Activity Spike

1-131 -7.29 x 104 1.46x 106

1-132 7.10 x 105  1.42 x 107

1-133 5.00 x 105  9.99 x 106

1-134 1.40 x 106 2.79 x 10 7

k135 7.29 x 10
5  1.46 x 107

Kr-83m 4.07 x 102 2.44 x 10 3

Kr-85m 7.18 x 102 4.29 x 103

Kr-85 2.26 1.36 x 101

Kr-87 .. . 2.44x 103 - A7 x 104

Kr-88 2.46 x 103  1.48 x 10 4

Kr-89 9.88 x 103  5.92 x 104

Kr-90 2.55 x 103  1.55 x 104

Xe-131m- 1.76 - 1:06x 101

Xe-1 33m 3.39 x 101 2.04 x 102

Xe-133 9.47 x-10 2  5.70 x 10 3

Xe-135m 2.89 x 103 1.74 x 10 4

Xe-135 ... 2.70 x 103  ..- 1:62 x10 4

Xe-137 1.23 x 104 7.40 x 10 4

Xe-138 9.44 x 103 5:66 x 10 4

Xe-139 4.33 x 103  2.59 x 104

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

7.1-37 Draft Revision 1
(Dated 01/13/2011 )



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-44
Doses for ABWR Main Steam Line Break with Pre-incident Iodine Spike

DCD Dose (Sv) X/Q Ratio Site Dose (rem)

Site to
Location Time (hr) W. Body Thyroid DCD W. Body Thyroid

EAB 0-2 1.3 x 10-2 -5.1 x 10-1 6.46 x 10-2 8.4 x 10-2 3.3

LPZ 0-8 - - 3.87 x 10-3 5.0 x 10-3 2.0 x 10-1

Limit - - - 25 300-

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

Table 7.1-45

Doses for ABWR Main Steam Line Break with Equilibrium Iodine Activity

DCD Dose (Sy) X/Q Ratio Site Dose (rem)

Site to
Location Time (hr) W. Body Thyroid DCD W. Body Thyroid

EAB 0-2 6.2 x 10-4 2.6 x 10-2 6.46 x 10-2 4.0 x 10-3 1.7 x 10-1

LPZ 0-8 - - 3.87 x 10-3 2.4 x 10-4  1.0 x 102

Limit .... 2.5 30

Reference: ABWR DCD Rev. 4 (GENE Mar 1997-)•

7.1-38 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-46
Activity Releases for ABWR Small Break Outside Containment

Activity Release (MBq)

Isotope I min 10 min 1 hr - -2 hr - 4 hr 8 hr

1-131 6.36 x 0 5.77 x 101 2.77 x 6.81 0 1.27 x 105 1.41 X 105

•1=132 6.18 -- 5:51 x 1 2  2:52 x-10 5  5196x 10 -0 109x10 6  19 10
1-133 437 610 2  1.87 x 10 4.59 x 105  8.51 x 10 5  105

1-134 1.21 x 101 - 1.06x 10 9.92 x 105  1,76 x 106  1-90x 106

1-135 6.36 5.74 x 102 2.71 x 105 1 6.59 x 10 1.1. 34x 1 0X

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

Table 7.1-47
Doses for ABWR Small Break Outside Containment

DCD Dose (Sv) X/Q Ratio Site Dose (rem)

Site to
Location Time (hr) W. Body Thyroid DCD W. Body Thyroid

EAB 0-2 9.4 x 10-4 4.8 x 10-2- 6.46 x 10-2 6.1 x 1073 3.1 x 10:1

LPZ 0-8 3.87 x 10-3 3.6 x 1 0-4 1.9 x 10-2

Limit . ... 2.5 30

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

7.1-39 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3-- Environmental Report

Table 7.1-48 (Sheet 2 of 2)
Activity Releases for ABWR Loss-of-Coolant Accident

Activity Release from Condenser (MBq)

Isotope min 10rmin 1 hr 2 hr 4hr 8 hr 12 hr 24 hr 96 hr 720 hr

1-131 0 0 1.2 x 104 1.2 x 10- 8.5 x 105  2.4 x 106  1.2 x 10' 1.8 x 10" 2.0 x 109

1-132 0 1.1,X 104 7.0 x 104 2.4x 105 3.5x 105 4.4x 105 4.4x 105 4.4x 105

1-133 0 0 1.5'x 10 1 23 x 1.5 x 106 3.7 x 1.5 x 107 7 8.9x 10'

1-134 0 0 8.5 x 102 8.5x 103 3.0 x 1042 4.8x104  104 4.8 x 104 104

1-135 0 0 1.3x 103 2.1'x 104 1.7x 105 9.3 x 105 2.x 106 7.4 x 106 7.1

Kr-83m 0 0 5.9 x 103 7.8x 104 4.4 x 10
5  1.3x10 6  17x1 1.9 x 10

6  1. 0 1.9x1

Kr-85 0 0 1.3x 104  1.x 105 9.3 x 105 2 1 3 x 107 2.3 x 106 5.9 x i09

Kr-85m 0 0 1 4 2.3 x 105 1.8 x 106  8.5 x 106 1.6 x 107 3.0 x 10' 3.6 x 07 3.6 x 107

Kr-87 0 .0 2.0 x 104 2.4 x 105 1.1x 7 170 2.4 x710o6 , 2T 7 x 10 2 106 2

Kr-88 0 0 3.7:x 10 4 : 5L.x 105 3.7 x 10 6  1.4 x 101  2.3 x 107 3.1 x 107 3.2 x 107 3.2 x 107

Kr-89 0 .0 4.1 4.1 4.1 !41 4.1 ,4.1 4.1 4.1

Xe-131m 0 0 4.1x102 6.7 x 10 6.7x 104  4.8 x 105 1.3x 106 6.7x 106 1.0x 106 1.3x 109

Xe-133 0 0 1.4,x 105 2x 2.3 x 10' 1.6 x 108 .4x10 2.2 x 109 3.0 x 1010  1.8 x 1011

Xe-133m 0 0 5.6,x 103 1.0 X 105 9.3 x 105 6.7 x 10 x 107  8.1 x 107 8.1 x 10 20x109

Xe-135 0 0 1.7,x 10T 2.7 x 105 2.4 x 106 1.4 x 10' 3.3 x 107 9.6 x 107 2.0 x 108 .2.0 x 108

Xe-135m 0 ,0 2.9 x 103 1.0X 104 -- 3 x 104 ' 1.3 x 10
4  1.3 x 14 1.3x104  1.3x 104 1.3 x 10

4

Xe-137 0 0 3.4!x 101 3.5x 101 3.5 x 10T 3.5 x 101 3.5 x 101 3 3.5 x 101 3.5 x 101
Xe-138 0 :0 1.0 X 10 4  3.2x 104  x 104  3.7 x1 3.7 x 104  x 10 3,7 x 104

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

7.1-41 Draft Revision 1
(Dated 0.1/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-49
Doses for ABWR Loss-of-Coolant Accident

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

7.1:42 Draft Revision 1
(Dated 01/13/2011 )



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-50
Activity Releases for ABWR Cleanup Water Line Break

Activity Release
- Isotope (MBq)

1-131 8.1 x 10
4

1-132 1.9 x 105

1-133 2.3 x 10 5

1-134- 3.2 x 105

1-135 2.5 x 105

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

Table 7.1-51
Doses for ABWR Cleanup Water Line Break

DCD Dose (Sv) X/Q Ratio Site Dose (rem)

Site to
Location Time (hr) W. Body Thyroid DCD W. Body Thyroid

EAB 0-2 2.8 x 10-3 3.0 x 10-1 3.86 x 10-3 1.1 x 10-3 1.2 x 10-1

LPZ 0-8 - - 2.31 x 10-4 6.5 x 10-5 6.9 x 10-3

Limit - 25 300

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

7.1-43 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3-- Environmental Report

Table 7.1-52
Activity Releases for ABWR Fuel Handling Accident

Activity Release (MBq)

Isotope 1 min 10 min -1 hr 2 hr

1-131 2.85 x 105 2.56 x 106 4.55 x 106 4.55 x 1

1W132 -3.67 x 105  3.22 x 106 5.62 x 106 5.62 x 106

1-133 2.95 x 105  2.64 x 106 4.70 x 1 0b 4.70 x 106

1-134 - 1.60-x 102-. 1.36 x 10-1 - 228 x 10--1 -2.28 x 10:1

1-135 4.85 x 104  4.29 x 105  7.62 x 105  7.62 x 105

TOTAL . 9.96 x 105  -8.85 x 106 1..56 x 107 1.56 x 10.

Kr-83m 1.52 x 104  1.32 x 105  2.33 x 105 2.38x 105

Kr-85m 1.94 x 105  1.72 x 106 3.08 x 106 3.16 x 106

Kr-85 1.05 x 106 9.47 x 106 1.72 x 10' 1.77 x 107

Kr-87 3.00 x 101 2.59 x 102 4.51 X 102 4.55 x 102

Kr-88 5.62x 10 . 4.92 x 1o .. 8.81 x ... .99 x 10 5

Kr-89 6.55 x 107- 2.77 x 10-6 3.01 x 10-6 3.01 x 10-6

Xe-131m 1.84 x 105 1.65 x 106 3.00 x 106 3.09 x 106

Xe-133m 2.44 x 106 2.18 x 107 3.96 x 107 4.07 x 10'

Xe-133 ........ 6.22X107 5.59x-108 ... 1.01x-10 9 . 1_04-10 9

Xe-135m 7.25 x 105 5.44 x 106 8.18 x 106 8.18 x 106

Xe-135 - 1.42xj10' - 1.27x 106 - 2.29x 108 2:36x 10

Xe- 137 1.45 x 10-6 6.77 x 10-6 7.66 x 10-6 7.66 x 10-6

Xe-138 1.46-x 10-6 1.07 x 10-5 1.59x 10 15.59x 10-

A ýffklC " Inn7
felnIrInI4UU-flVVF DO..L m. . f- arLII Iil

Table 7.1-53- .
Doses for ABWR Fuel Handling Accident

DCD Dose (Sv) X/Q Ratio Site Dose (rem)

Site to
Location Time (hr) W. Body Thyroid DCD W. Body Thyroid

EAB 0-2 1.2 x 10-2 7.5 x 10-1 6.46 x 102 7.8 x 10-2 4.8
LPZ- 0-8 .- 3:87 x 10-3 4.6-x 10"3 2.9 x 10-1

Limit -- -- 6 75

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

7.1-44 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3-Environmental Report

Table 7.1-54
Activity Releases for ESBWR Main Steam Line Break-

Activity Release (Ci)
Equilibrium Pre-incident

Isotope Iodine Iodine
Co-58 8.95 x 10' 8.95 x 10--
Co-60 1.79 x 10' 1.79 x 10'
Kr-85 9.48 x 10-" 9.48 x 10-"
Kr-85m - 2.42 x 10-1 --.. 2,42 x 10'

Kr-87 7.84 x 10' 7.84 x 10'

Kr-88 7.84 x 101 7.84 x 10"

Sr-89 4.11 x 10' 4.11 x I0-2

Sr-90 2.85 x 10' 2.85 x 10'
Sr-91 1.59 1.59

Sr-92 3.60 3.60

Y-90 2.85 x 10-3 2.85 x 10'
Y-91 1.68 x 10-2 1.68 x 10-2
Y-92 2.18 2.18
Y:93 1.59 -- 1.59
Zr-95 3.27 x 10-j 3.27 x 10'
Nb-95 3.27 x 10" . 3.27 x l07-'
Mo-99 8.13 x 10' 8.13 x 10'
Tc-99m 8.13 x 10' 8.13 x 101

Ru-1 03-. . 8.21 x 10' .... 8.21 X 10-"

Ru-106 1.26 x 10' 1.26 x 10'
Te-129m. 1.68 x 10' . l i..68.x 10-2

Te-131m 4.02 x 10-` 4.02 x 102

Te-132 4.11 x 10' 4.11 x 10'
1-131 1.55 3.10 x 10'
1-132 1.08 x 101  2.15 x 102

1-133 1.01 x 10' 2.02 x 10l

1-134 1.68 x 101 3.36 x 10"

1-135 1.35 x 10' 2.69 x 102

Xe-1 33 3.29 x 10- 3.29 x 10'
Xe-135 9.10 x 10' 9.10 x 101

Cs-134 .1.09 x 10-4. 1;09 x 10z
Cs-136 7.37 x 10-1 7.37 x 10-j
Cs-1 37 2.93 x 10' 2.93 x 10-

Ba-140 1.68 x 10-' 1.68 x 10'-
La-140 1.68 x 10' 1.68 x 10'
Ce-141 1.26 x 10- - 1.26 x 10'
Ce-144 1.26 x 10"3 1.26 x 10.'

Np-239 3.27 .3.27

Reference. ESBWR DCD Rev. 6 (GEH Aug 2009)

7.1-45 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-55
Doses for ESBWR Main Steam Line Break with Pre-incident Iodine Spike

DCD Dose X/Q Ratio Site Dose
-Location Time (hr) (rem TEDE) - (Site to DCD) (rem TEDE)

EAB 0-2 2.6 4.43 x 10-2 1.2 x 10-1

LPZ .. 0-8 2.0 x .101 2:79 x 10--2 5.6 x 10-3

Limit - - - 25

Reference: ESBWR DCD Rev. 6 (GEH Auq 2009)

Table 7.1-56
Doses for ESBWR Main Steam Line Break with Equilibrium Iodine Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 2.0 x 10-1 4.43 x 10-2 8.9 x 10-3

LPZ 0-8 1.0 x 10-1 2.79 x 10-2 2.8 x 10-3

Limit 2.5

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009) .. .

7.1-46 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-57
Activity Releases for ESBWR Feedwater Line Break

Activity Release (Ci)

Equilibrium Pre-lnciJdent
Isotope Iodine Spike

1-131 . . 1.08 x 101 2:16 x 102

1-132 7.50 x 101 1.50 x 10 3

1-133 7.03 x 101 1_41 x 103

1-134 1.17 x 102  2.34 x 103

1-135- 9.37 x10 1  -- 1.87x103

Cs-1 34 7.75 x 10-2 7.75 x 10-2

Cs-136 ... . 5.25 x 10-2 5.25-x-10-2

Cs-137 2.09 x 10-1 2.09 x 10-1

Cd-58 - - 6.37 x 10-2 6:37 x 10-2

Co-60 1.27 x 10-1 1.27 x 10-1

Sr-89 2.92 x 10-1 2.92 x-10- 1

Sr-90 2.03 x 10-2 2.03 x 10-2

Y-90 . . 2.03 x 10- 2  2.03 x 10-2-

Sr-91 1.13 x 10 1  1.13 x 10 1

Sr-92 2.56 x 101 2.56 x 101
Y-91 1.19 x 10-1 1.19 x 10-1

Y-92 1.55x 101 1.-55 x10 1 
-

Y-93 1.13 x 101  1.13 x 101

Zr-95 2.33 x 10-2 - 2.33 x 10-2

Nb-95 2.33 x 10-2 2.33 x 10-2

Mo-99 5.78 . 5.78-

Tc-99m 5.78 5.78

Ru-103 5.84 x 10-2 5.84 x 10-2

Ru-1 06 8.94 x 103 8.94 x 10-3

Te-129m 1.19 x 10- 1  1.19 x 10-1

Te-131m 2.86 x 10-1 2.86 x 10-1

Te-132 - 2.92 x 10-2 2.92 k 10-2

Ba-140 1.19 1.19

La-140 1.19 .... 1.19.

Ce141 8.94 x 102  8.94 x 10-2

Ce-144 8.94 x 10-3 8.94 x 10-3

Np-239 2.33 x 101 2.33 x 101

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009•

7.1-47 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-58

- -Doses for ESBWR-Feedwater Line Break with Pre-Incident Iodine Spike

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 1.8 x 101 4.43 x 10-2 8.0 x 10-1

LPZ 0-8 1.7 2-79 x--10-2  4.7 x 10-2

Limit - - - 25

Reference: ESBWR DCD Rev. 6 (GEH Auc 2009)

Table 7.1-59
Doses for ESBWR Feedwater Line Break with Equilibrium Iodine Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 1.1 4.43 x 10-2 4.9 x 10-2

LPZ 0-8 1.0 x 10-1 2.79 x 10-2 2.8 x 10-3

Limit - - 2.5

Reference:_ESBWR DCD Rev. 6 (GEH Aug 2009)- - - -1

7.1-48 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-60
Activity Releases for ESBWR Small Break-Outside Containment

with Pre-incident Iodine Spike
Victoria County 

Station
ESP ApplicationPart 3 -- Environmental 

Report

Activity Release (C)_

2 hr

1.21 x !I

2.42 x 1I

5.55 x 1I

3.85 x 1l

2.15 x 1

4.87 x 1

3.85x 10-4

2.26 x 1

2.94 x 1

2.15 x 10"

4.42 x !V

4.42 x 1(

1.10 x 10-

1.10 x 10

1.11 x 10-

1.70 x 1(

2.26 x 1(

5.44 x 10-3

5.55x 10-4

4.09

2.85 x 101

2.67 x 101

4.45 x 101

3.56 x 101

1.47 x 10-3

9.96 x 11

3.96 x 1l

2.26 x 1i

2.26 x II

1.70 x I1

1.70 x l

4.42 x 10-1

Refelence: ESBWR DCD Rev. 6 (GEH Aug 2009)

7.1-49 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-61
Doses for ESBWR Small Break Outside Containment with Pre-incident Iodine Spike

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (remn TEDE)

EAB 0-2 3.4 x 10-1 4.43 x 102 1.5 x 10-2

LPZ - 0-720 l1I•O-x 10-1 2.86x-10-2  2.8-x 03 -

Limit - - - 25

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
Note: Although the DCD indicates that the LPZ dose extends to 720 hr, it does not provide the dose as a function of time. The

site LPZ. dose is estimated by-multiplying the total DOD dose by the maximum-X/Q ratio from Table-7.1-4.

7.1-50 Draft Revision 1
(Dated 01/13/2011 )



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-62
Activity Releases for ESBWR Small Break Outside Containment

with Equilibrium Iodine Activity
Activity Release (Ci)

Isotope 0.5 hr 1 hr 2 hr 4 hr 6 hr

Co-58 4.32 x 10-4  6.91 x10"4 1.21 x 10-3  1.90 x 10-3  1.96 x 10-3

Co-60 8.64 x 10-4  1.38 x 10-3 2.42 x 10-3 3.81 x 10-3 3.93 x 10-3

Sr-89 1.98 x 10-3 3.17 x 10-3 5.55 x 10-3 8.74 x 10-3 9.02 x 10-3

Sr-90 1.38 x 10-4 2.20 x 10-4 3.85 x 10-4  6.06 x 10-4  6.26 x 10-4

Sr-91 7.69 x 10-2 .1.23x 10.1 2.15 x 10-1. 3.39 x 101 3.50 x 10-1

Sr-92 1.74 x 10-1 2.78 x 10-1 4.87 x 10-1 7.67 x 10-1 7.91 x 10-1

Y-90 1.38_x 1 0-4 2.20 x 10-4 3:85 x 10-4 6.06_x 10-4 6.26 x 10-4

Y-91 8.09 x 10- 4  1.29 x 103 2.26 x 103 3.57 x 10-3 3.68 x 10-3

Y-92 1.05 x 10-1 1.68 x 10-1 2.94 x IQ-1 4.6_4_x 10-1 4.78 x 10-1

Y-93 7.69 x 10-2 1.23 x 10-1 2.15 x 10-1 3.39 x 10-1 3.50 x 101

Zr-95 1.58 x 104 2.52 x 10-4 4.42 x 10-4 6.95 x 104 7.18 x 10-4

Nb-95 1.58 x 10-4 2.52 x 10-4 4.42 x 10-4  6.95 x 10-4 7.18 x 10-4

Mo-99 3.93 x 10-2 6.28 x 10-2 1.10 x 101_ 1.73 x 10-' 1.78 x 10-1 ...

Tc-99m 3.93 x 10.2 6.28 x 10-2 1.10 x 10-1 1.73 x 101 1.78 x 101

Ru-103 3.97 x 10-4 6.34 x 10-4 1.11 x 10-3 1.75 x 10-3 1.80 x 10-3

Ru-106 6.07 x 10-5 9.71 x 10-5 1.70 x 104 2.67 x 10-4  2.76 x 104

Te-129m 8.09 x 10-4 1.29 x 10-3 2.26 x 10-3 3.57-x 103 3.68 x 10-3

Te-131m 1.94 x 10-3 3.11 x 10-3 5.44 x 10-3 8.56 x 10-3 8.83 x 10-3

Te-I132 1.98 x 104  3.1.7 x10 4  5.55 x 10-4  8.74x 10-4 9.02 x 10-4.

1-131 7.31 x 10-2 1.17 x 10-1 2.05 x 10-1 3.22 x 10-1 3.33 x 10-1

1-132 5.09 x 10-1 8.1.4 x 10-1 1.42 - 2.24 2.31.

1-133 4.77 x 10-1 7.63 x 10-1 1.33 2.10 2.17

1-134 7.95 x 101 1.27 2.22 3.50 3.61

1-135 6.36 x 10-1 1.02 1.78 2.80 2.89

Cs-134 5.26 x 10-4 8.41 x 10-4 1.47 x 10-3 2.32 x 10-3 2.39 x 10-3

Cs-136 3.56 x 104 5.70 x 10-4  9.96 x 10-4  1.57 x 10"' 1.62 x 10-3

Cs-137 1.42x 10-3 2.27x 10-3 3.96x 10-3 6.24x 103 6.44x 10-3

Ba-140 8.09 x 10-3 1.29 x 10-2 2.26 x 10-2 3.57 x 10-2 3.68 x 10-2

La-140 8.09 x 103  1.29 x 10-2 2.26 x 10-2 3.57 x 10-2 3.68 x 10-2

Ce-141 6.07 x 10-4 9.71 x 10-4  1.70 x 10-3 2.67 x 10-3 2.76 x 10-3

Ce-144 6.07 x 10-5 9.71 x 105 1.70 x 104 2.67 x 10-4 2.76 x 10-4

Np-239 1.58 x 10-1 2.52 x 10-1 4.42 x 10-1 6.95 x 10-1 7.18 x 10-1

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)

7.1-51 Draft Revision 1
(Dated 0 1 / 13/2011 )



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-63
Doses for ESBWR Small Break Outside Containment with Equilibrium Iodine Activity

DCD Dose X/Q Ratio Site Dose

Location Time (hr) (rem TEDE) (Site to DCD) (ire-m TEDE)

EAB 0-2 1.0 x 10-1 4.43 x 10-2 4.4 x 10-3

LPZ 0 -720 1.0 X101 . 2.80 X 10-2. 2.8 X 10-3

Limit - - - 2.5

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
Note: Although the DCD indicates that the LPZ dose extends to 720 hr, it does not provide the dose as a function of time. The

site LPZ- dose is estimated by multiplying the total DCD dose-by the maximum X/Q ratio from Table 7.1-4.

7.1--52 . Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application

Part 3 - Environmental Report

Table 7.1-64
Activity Releases for ESBWR Cleanup Water Line Break

Activity Release (Ci)

-Equilibrium Pre-incident
Isotope Iodine Spike

1-131 4.10 8.21 x 101

1-132 2.85 x 101 5.71 x 102

1-133 2.68 x 101 5.35 x 102

1-134 4.46 x 101 8.92 x 102

1-135 3.57 x 101 7.14 x 102

Cs-134 2.95 x 10-2 2.95 x 10-2

Cs-136 2.00 x 10-2 2.00 x 10-2

Cs-1 37 7.95 x 10-2 7.95 x 10-2

Co-58 2.42 x 10-2 2.42 x 10-2

Co-60 4.85 x 10-2 4.85 x 10-2

Sr-89 1.11 x 10.1 1.11 x 10-1

Sr-90 7.72 x 10-3 7.72 x 10-3

Y-90 7.72 X 10 3 - . 7.72 x 10-3

Sr-91 4.31 4.31

Sr-92 9.76 9.76

Y-91 4.54 x 10-2  4.54 x 10-2

Y-92 5.90 5.90

Y-93 4.31 4.31

Zr-95 8.86 x 10-3 8.86 x 10-3

Nb-95 8.86 x 103 8.86 x 10-3

Mo-99 2.20 2.20

Tc-99m 2.20 2.20

Ru-103 2.23 x 10-2 2.23 x 10-2

Ru-1 06 3.41 x 103 3.41 x 10-3

Te-129m 4.54 x 10-2 4.54 x 10-2

Te-131m 1.09 x 10-1 1.09 x 10-1

Te-132 1.11 x 10- 2  1.11 x 10-2

Ba-140 4.54 x 10-1 4.54 x 10-1

La-140 4.54 x 10-1 4.54 x 10-1

Ce141 3.41 x 10-2 3.41 x 10-2

Ce-144 3.41 x 10-3 3.41 x 103

Np-239 8.86 8.86

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
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Table 7.1-65
Doses for ESBWR Cleanup Water Line Break with Pre-incident Iodine Spike

DCD Dose X/Q Ratio Site Dose
-Location- Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 6.9 4.43 x 10-2 3.1 x 10-1

LPZ 0-8 70 x 10-1 2-79 x 10-2 2.0 X 10-2

Limit - - - 25

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)

Table 7.1-66
Doses for ESBWR Cleanup Water Line Break with Equilibrium Iodine Activity

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 4.0 x 10-1 4.43 x 10-2 1.8 x 10-2

LPZ 0-8 1.0 x 10-1 2.79 x 10-2 2.8 x 10-3

Limit - - - 2.5

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
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Table 7.1-67 (Sheet 2 of 2)

Activity Releases for ESBWR Loss-of-Coolant Accident

Activity Release (Ci)

Isotope 0.5 hr 2 hr 8 hr 12 hr 24 hr 72 hr 96 hr 168 hr 720 hr

1-132 8.0 1.9 x 102 8.5 x 102 1.0 x 10 3  1.4 x 10 3  1.8 x 103 1.9 x 103 2.1 x 103 2.2 x 10 3

1-133 1.2x 101 2.8x 102 1.9x 10 3 2.7x 10' 4.2x 10 3 5.5x 103 5.6x 103 5.7x 103 5.7x 103

1-134 9.9 1.1 x 102 2.0 x 102 2.1 x 102 2.1 x 102 2.1 x 102 2.1 x 102 2.1 x 102 2.1 x 102

1-135 1.1 x10 1 2.4x 102 1.3x 103 1.7x 103 2.1 x10 3 2.2x 103 2.2x 103 2.2x 103 2.2x 103

Xe-133 2.6 x 101 2.2 x 103 5.2 x 104 .1.2 x 105 4.0 x 105 2.1 x 106 2.9 x 106 5.2 x 106 1.1 x 107

Xe-135 9.4 8.2 x 102 1.6x 10 4  3.0x 104 6.5x 10 4  1.0x 10 5  1.0x105 1.0 x 10 5  1.0x 105

Cs-134 1.2 2.7 x 101 2.0 x 102 2.9 x 102 5.1 x 102 8.7 x 102 9.6 x 102 1.1 x 103 2.3 x 103

Cs-136 4.1 x 10-1 8.7 6.3x 101 9.4x 101 1.6x 102 2.7x 102 2.9x 102 3.4x 102 5.0x 102

Cs-137 7.9x 10-1 1.7x 101 1.2x 102 1.9x 102 3.3x 102 5.6x 102 6.1 x 102 7.3x 102 1.5x 103

Ba-139 0 8.2 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101 2.3 x 101

Ba-140 0 1.6x 101 1.4x 102 2.1 x 102 3.6x 102 6.0x 102 6.5x 102 7.6x 102 1.1 x 103

La-140 0 3.2 x 10-1 8.8 1.9 x 101 5.9 x 101 1.9 X 102 2.3 x 102 3.3 x 102 7.4 x 102

La-141 0 1.2 x 10-1 6.2 x 10-1 7.4 x 10-1 8.1 x 10-1 8.2 x 10-1 8.2 x 10.1 8.2 x 10-1 8.2 x 10-1

La-142 0 7.8 x 10-2 2.3 x 10-1 2.4 x 10.1 2.4x10-1 2.4x10-1 2.4 x 10.1 2.4 x 10-1 2.4 x 10-1

Ce-141 0 3.9x 10-1 3.3 4.9 8.6 1.5x 101 1.6x 101 1.9x 101 3.4x 101

Ce-143 0 3.5 x 10-1 2.8 4.0 6.4 8.9 9.1 9.3 9.4

Ce-144 0 3.2 x 10-1 2.7 4.0 7.2 1.2 x 101 1.4 x 101 1.6 x 101 3.3 x 101
Pr-143 0 1.4 x10"1  1.2 1.8 3.2 5.6 6.1 7.3 1.1 x 10 1

Nd-147 0 6.3 x 10-2 5.2 x 10-1 7.8 x 10-1 1.4 2.3 2.4 2.8 4.0

Np-239 0 .... .6 .. 3.7x 101 5.4x 101 9.1 x 10' 1.4x 102 1.4x 102 1.5x 102 1.6x 102

Pu-238 0 9.6x 10-4 8.0x 10-3 1.2x 10-2 2.1 x 10-2 3.7x 10-2 4.0x 10-2 4.9x 10-2 1.0x 10-1

Pu-239 0 1.1 x 10-4 8.9 x 10-4 1.3 x 10-3 2.4 x10-3 4.1 x 103 4.5 x 10-3 5.4 x 10-3 1.1 x 10-2

Pu-240 0 1.4 x 10-4 1.2 x 10-3 1.7 x 10-3 3.1 x 10-3 5.3 x 10-3 5.8 x 10-3 7.0 x 10-3 1.5 x 10-2

Pu-241 0 4.4 x 10-2 3.7 x 10-1 5.6 x 10-1 9.8 x 10-1 1.7 1.9 2.2 4.6

Am-241 0 2.1 x 10-5 1.8 x 10-4 2.7 x 104 4.7 x 10-4 8.2 x 104 9.1 x 10-4 1.1 x 10-3 2.4 x 10-

Cm-242 0 5.0 x 10-3 4.2 x 10-2 6.3 x 10-2 1.1 x 10-1 1.9 x 10-1 2.1 x 10-1 2.5 x 10-1 5.1 x 10-1

Cm-244 0 2.6x 104 2.2x10 3 3.3x10-3 5.8x10 3 1.0x 10-2 1.1 x10 2  1.3x10-2 2.8x10-2

Reference: ESBWR DOD Rev. 6 (GEH Aug 2009) .. -
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Table 7.1-68
Doses for- ESBWR Loss-of-Coolant Accident -

DCD Dose X/Q Ratio Site Dose
- Location- Time (hr) - (rem TEDE) (Site to DCD) (rem TEDE)

EAB 2.3-4.3(a) 2.24 x 101 4.43 x 10-2 9.91 x 10-1

LPZ- 0-8 6.93- 2.79 x 10-2 1-93 x 10-1

8-24 4.54 2.80 x 10-2 1.27 x 10-'

-. 24-96 4.72 - 2.73 x -10-2 1.29 x 10- 1

96-720 4.56 2.68 x 10-2 1.22 x 10-1

STotal -2-.08x10 1  
- 5.72 x 10-1

Limit - - - 25

(a)- Worst case 2-hour oeriod is 2.3-4.3 hours. .. . . . .

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 6
(GEH Aug 2009)- ..
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Table 7.1-69
Activity Releases for ESBWR Fuel Handling Accident

Activity
Release (Ci),

Isotope 0-2 hr

1-131 1.37 x 102

1-132 7.01 x 10-2

1-133 8.21 x 101

1-134 5.24 x 10-7

1-135 1.28x10 1

Kr-85m 9.96 x 101

Kr-85 4.98 x 102

Kr-87 1.07 x 10-2

Kr-88 2.855x 101

Xe-133 3.23 x 104

Xe-135 2.01 x10 3

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)

Table 7.1-70
Doses for ESBWR Fuel Handling- Accident

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)

EAB 0-2 4.1 4.43 x 10-2 1.8 x 10-1

LPZ . 0-8 4.0 x 101  2.79 x 102 -1.1 x 10-2- -

Limit - - 6.3

Reference: ESBWR DCD Rev. 6 (GEH Auq 2009)
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ENCLOSURE 2

SUMMARY OF REGULATORY COMMITMENTS

(Exelon Letter to USNRC No. NP-11-0003, dated January 13, 2011)

The following table identifies commitments made in this document. (Any other actions
discussed in the submittal represent intended-or planned. actions. They-are described to
the NRC for the NRC's information and are not regulatory commitments.)

COMMITMENT TYPE
. COMMITMENT CDOAITTED- 1...ON-T-- AC oT_0N_ P r-ogrammatic

(Yes/No) (Yes/No)

Exelon will revise the ESPA SSAR Chapter
15 andER Chapter.7 to-incorporate the _
changes shown in Enclosure 1, addressing
the following items: (1) revisions to VCS
ESPA-SSARSection 15:1 -and ER-7:1.- to
remove the existing statements that the
core source terms for the B&W mPower
reactor design will be bounded by those for
the other technologies proposed in the
-Plant Parameter-Envelope (PPE),-(2) - .
revisions to VCS ESPA SSAR Section 15.1
and ER Section 7.1 to clarify that both the
GE and Toshiba Advanced-Boiling Water -

Reactor (ABWR) designs are being
considered for the site; however, the
edsting P5PEis -b~as-e-don -t-h-e c-u-r-r-e-n-t
ABWR certified design as described in 10
CER.52 Appendix.A,. (3) revisions-to VCS
ESPA SSAR Section 15.2 and ER Section
7.1.2 to correct the referenced site
-acceptance criteria-from 10 CFR 50:34 and
10 CFR 100 to 10 CFR 52.17(a)(1), and (4)
revisions to VCS ESPA SSAR Chapter15
anrd ER Chapter 7 design-s•pe(ific sourc-e
term tables and design-specific accident
-dose consequence tables to include-a .....
reference to the appropriate reactor Design
Control Document (DCD) revision number
that these-values are based on. .
Additionally, the enclosed page markups
incorporate updates to the design basis
source term-release data-arid design basis
accident site dose values associated with
.the-AP.1000 design to.be. consistent with
the current Westinghouse AP1000 DCD,
Revision 17.

Revision 1 of the
ESPA SSAR and_
ER planned for no

later than
March-31, 2012

Yes No
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