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NP-11-0003 , L .
January 13, 2011 10 CFR 52, Subpart A

| uU.S. -N.uclear Regulatory Commission
ATTN: Document Control Desk
“Washington, DC 20555-0001

Subject: Exelon Nuclear Texas Holdings, LLC S
Victoria County Station Early Site Permit Application
Additional Information — Accident AnalyS|s Clarlflcatlons
- NRC Docket No. 52:042 -

References: (1) Exelon Nuclear Texas Holdings, LLC letter to USNRC, Application for
T 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 1* 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 AP1000 desrgn to
‘be consistent with the current Westinghouse AP1000 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 establishéd in this submittal are identified in Enclosure 2. If
any additional information is needed, please contact David J. Distel at (610) 765-5517.

! declare under penalty of perjury that the foregorng is true and correct Executed on the
13" day of January, 2011.

Respectfully,

Marilyn C. Kray
Vice President, Nuclear Project Development -

Enclosures: (“1 ‘) Markup Pagesct ‘Victoria—VCounty Staticn ESPA
(2) Summary of Regulatory Comrmitments

cc: -~ USNRC, Director, Office of New Reactors/NRLRPO (w/enclosures) - -
USNRC, Project Manager, VCS, Division of New Reactor Licensing
~(w/enclosures) S )
USNRC, Environmental Project Manager, VCS, Division of New Reactor
Licensing (w/enclosures)
WUSNRC Region 1V, Regional Administrator-(w/enclosures) R



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 response to the additional information described

above. However, the same ESPA content may be impacted by revisions to the ESPA,

responses to ESPA RAls, other ESPA changes, editorial or typographical corrections,

etc. As a result, the final ESPA content that appearsin a future submittal may be
somewhat different than as presented herein.

SSAR Chapter 15 Pages
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15-6 15-16 15-27 15-38 - 15-49 15-60
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"ER Chapter 7 Paqesﬂ
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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 operafed 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 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 in this section js based upon the source term associated with the ABWR
certified designapphes—te-both-versions. 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:+hewever,. Aas the design is standard LWR technology and the-cere
source-term-is-beunded-by-the-ethertechnelogies, 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:

e SRP Section 15.1.5.A, Radiological Consequences of Main Steam Line Failures Outside
Containment of a PWR

e SRP Section 15.2.8, Feedwater System Pipe Breaks Inside and Outside Containment (PWR)
e SRP Section 15.3.3, Reactor Coolént Pump ‘Rotor Seizure (Locked Rotor Accident)‘

° VSRP Section 15.3.4, Réactor Céolant PumpAShaft Brreakb

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

e SRP Section 15.6.2, Radiological Consequences of the Failure of Small Lines Carrying
Primary Coolant Outside Containment

e 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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e SRP Section 15.6.5, Loss-of-Coolant Accident Resuiting from Spectrum of Postulated Piping
Breaks Within the Reactor Coolant Pressure Boundary

e SRP Section 15.7 4, Radic_)logical ConAsequencegof Fuel Handling Accidents
RG 1.183 (Reference 15.5-1) includes the following additional accidents:

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

° BWR Main Stéam Line Break (corresponding to SRP Section 15v.6.4)

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

This set of accidents provides aréasonable basis for evaluating the suitability of the VCS sité, and
the associated radiological consequences from the above DBAs are analyzed as follows.

15.2 Evaluation Methodology

Doses for the rebféséhtativé DBAs are é\}aluated at the EAB and the LPZ. These -c—io”ses must meet A
the site acceptance criteria in 40-GFR-50-34-ard-1+0-GFR48010 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 66:3452.17 limits than the other DBAs of greater probability of occurrence
but lesser magmtude 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 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 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:

e - EAB, 0to 2 hours: 2.66 x 10 sec/m?

15-2 Draft Revision 1
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e LPZ, 0to 8 hours: 1.55x 107 srec/m3
8 to 24 hours: 1.01 x 10" sec/m?
24 t6 96 hours: 4.20 x 10 sec/m?
96 to 720 hours: 1.19 x 108 sec/m?

The accident dose calculations are performed using the activity releases for the following time
intervals:

‘e EAB: 2-hour period yielding the maximum dose
e L PZ:0to8hours, 8 to 24 hours, 24 t6 96 hours, and 96 to 720 hours

The accident doses are expressed as TEDE; -consistent with 10 CFR-88-3452.17. 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 AP1000, 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 muitiplying 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
contro! 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 Facility for-Boiling and-Pressurized- Water-Reactors, NRC;- -- - - -
March 1972.

15.5-7 ©~  "AP1000 Document N6. APP-GW-GL-700, AP1000 Degsign Control Document, Tiér 2
Material, Westinghouse, Revision 17, 20028.

15.5-8 Document MUAP-DC001, APWR Design Control Document for the Us”-APWR’i;’

Tler 2, Mltsublshl Heavy Industrles Ltd Revision 2 2009

156.5-9 ABWR Standard Safety Analysis Report Design Control Document Tler 2
GE Nuclear Energy, Revision 4, 1997.

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

15-5 Draft Revision 1
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, . Table 15.11 ,
Design Certification X/Q Values and Ratios to Site X/Q Values for AP1000
Release X/Q (sec/m?) X/Q Ratio
Accident Location Time (hr) DCD Site (Site/DCD)
LOCA EAB |- ---0-2 1 - 54x10% 2.66x 10 522 x 107"
LPZ 0-8 22x10* 1.55 x 10 7.05 x 1072
-8-24 1:6x10% - |- 1.01x10° | 6.31x102
24-96 1.0x 10 4.20 x 10 4.20 x 102
96-720 | - 8.0x10%- 119x10% - | - 1.49x102 - -
Other EAB 0-2 10x 103 2.66 x 107 2.66 x 10!
LPZ . -0-8-- - |- 50x10% 1.55x 10° - | = 3.10x10% -
8-24 3.0x10% 1.01 x 10°° 3.37x 1072
24-96 - 1:5x 107 4.20 x 10°° 2:80 x 1072
96-720 8.0x 10 1.19x 108 1.49 x 1072
Reference: AP1000 DCD Rev. 17 (15.5-7)
15-6 Draft Revision 1
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Table 15.1-2

Deésign Certification X/Q Values and Ratios to Site X/Q Values for APWR

Release | ~ X/Q(sec/m’) X/Q Ratio
Location Time (hr) DCD Site (Site/DCD)
EAB 0-2 | 50x10% _266x10° - 532x107

LPZ 0-8 2.1x 104 1.55x 105 7.38x 102
8-24 1.3x10% 1.01x 107 _7.77x107
24-96 6.9x 103 4.20 x 108 6.09 x 1072

96-720 | 28x10° | 119x10° 4.25x 102

Reference: APWR DCD Rev, 2 {15.5-8)
15-7 Draft Revision 1
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Table 15.1-3
Design Certification X/Q Values and Ratios to Site X/Q Valués for ABWR

B Release X} (secim’) X/Q Ratio
Accident Location Time (hr) DCD Site (Site/DCD)
Cleanup Water | EAB - 02 229x102 | 2.66x10* S 1.16x 102

Line Break LPZ 0-8 2.29 x 102 155x 10 6.77 x 102

LOCA EAB (02 1.37x10°_ 266x10* | 1.94x10"

LPZ 0-8 1.56 x 10 1.55 x 10 9.94 x 102

o824 | 961x10° | 1.01x10° | 1.05x10"

24-96 3.36x 10 4.20x 108 1.25 x 1071

. L 1 __ 96720 742x10° | 1.19x10° | 1.60x 10"

Other EAB 0-2 137 x10°3 266 x 10 1.94 x 107"
LPZ . 0-8 137x10° | 155x10° 1.13x 107

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

15-8
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Table 15.1-4
Design Certification X/Q Values and Ratios to Site X/Q Values for ESBWR
| o Release _ XQ(secim’) X/Q Ratio
Accident Location Time (hr) DCD Site (Site/DCD)
LOCA EAB 02 | 200x10° | 266x10" 1.33x107
LPZ 0-8 1.90 x 104 1.55x 10°° 8.16 x 102
824 1.40 x 10" 1.01x10° | 7.21x 10
24-96 7.50 x 10 4.20x 108 5.60 x 1072
o o 96-720 | 3.00x10° - 1.19x 108 13.97x 107
Small Break EAB 0-2 2.00 x 1073 2.66 x 104 1.33x 10"
Outside LPZ 0-8 1.90 x 104 1.55x 105 8.16 x 102
Containment - N IR LTI
8-24 1.40x 104 1.01x 10 7.21x 102
24-96 | 750x10° | 420x10° | 560x10?
96720 3.00 x 107 1.19x 10°® 3.97 x 102
_| Other EAB 0-2 200x10° | 266x10* 1.33x 10"
LPZ 0-8 1.90 x 107 1.55 x 10 8.16 x 102

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

15-9
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Table 15.1-5 (Sheet 1 of 2)

Summary of Design Ba§is Accident Site Doses
SRP o | pcp |___ SiteDose(remTEDE) |
Section Accident Design | Section EAB LPZ Limit
15.1.56A | Steam System | Pre-Incident lodine  |AP1000 | 1515 | 27x 1(_)‘1 23x 102 25
Piping Failure | Spike APWR 1515 | 10x107 | 80x1073
Accident-Initiated  |AP1000 | 1515 | 29x10" | 59x10% | 25
lodine Spike APWR 1515 | 17x107 | 21x102
1533 chked Rotor No Feedwater AP1000 1533 | 21x 107" 1.2x 1(_)'_2 ) 2.5
Accident Feedwater Available | AP1000 1533 | 16x107 | 2523 x 102
_ Locked Rotor Accident |APWR 1533 | 26x10" | 52x102 |
1548 Rod Ejection Accident AP1000 15.4.8 96x10" | +216x10" | 63
o |mewr T 548 | 27 | 32x107 |
15.6.2 Small Break Outside Containment AP1000 15.6.2 56x 107" 3.2x10% 2.5
y APWR | 1562 | 80x10" | 44x10? |
ABWR 15.6.2 4.6x 102 2.7x1073
Small Break Pre-Incident lodine | ESBWR 1548 | 45x102 | 82x103 | 25
Outside Ctmt Spike
Equilibrium lodine ESBWR 15.4.8 1.3x 1072 8.2x 1073 25
Activity : - Co
15.6.3 Steam Pre-Incident lodine AP1000 15.6.3 59x 10 3.8x10%2 25
TGft:‘:-’at-"’ Spike APWR 1563 | 19 14 x 107
Rupture Accident-Initiated AP1000 15.6.3 29x 10" 2.5x 102 25
lodine Spike APWR 1563 | 51x107 | -31x102
156.4 Main Pre-Incident lodine | ABWR 15.6.4 55x 10" 3.2x 1072 25
E‘s:m Spike ESBWR 1545 | 35x107 | 16x102
Break Equilibrium lodine ABWR 15.6.4 27 x 102 16x 1073 25
Activity ESBWR 1545 | 27x102 | 82x107
15.6.5 Loss-of-Coolant Accident AP1000 15.6.5 1.3x 10" 16 25
APWR 15.6.5 6.9 9.0x 107 -
ABWR 15.6.5 1.9 14
ESBWR 15.4 .4 3.0 13
15.7.4 Fuel Handling Accident AP1000 15.7.4 14 8.0x 1072 6.3
APWR 15.7.4 18 1.0x 10"
ABWR 15.7.4 6.7 x 107" 3.9x 107
ESBWR 15.4.1 55x 10" 3.3x1072
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 lodine ESBWR 154.7 24 14x 107" 25

Line Break Spike i N 3 L o B |
Equilibrium lodine ESBWR 154.7 1.5x 107! 8.2x 1073 25
Activity

None  |Cleanup Water Line Break ABWR | 156.6 14x102 [ 80x10% | 25°

Cleanup Water | Pre-Incident lodine ESBWR 154.9 9.2x 10 5.7 x 102 25

Line Break - | Spike- 1 - : - :
Equilibrium lodine ESBWR 1549 5.3x 102 8.2x 103 25
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 DCD Rev. 17 (Reference 15.5-7)
APWR DCD Rey, 2 (Reference 15.5-8)
ABWR DCD Rev. 4 (R_efe_rence 15.5-9/) i
'ESBWR DCD Rev. 6 (Reference 15.5-10)

15-11 Draft Revision 1
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Table 15.1-6
Activity Releases for AP1000 Main Steam System Piping Failure with Pre-Incident lodine
Spike
‘Activity Release (Ci) - ’

Isotope 0-2 hr 2—8‘ hr 8-24 hr 24-72 hr Total
K_r-és_m 686x102|  114x10%|  680x102| 620 103 257107
Kr-85 2.82 x 10- 8.47 x 10- 225 6.68 1.01x 10!
Kr-87 2.76 x 102 1.34 x 102 5.20 x 10 0.00 4.15 x 102
Kr-88 112x104| . 1.37x104 4.04 x 10 8.00 x 104 2.90 x 10~
Xe-131m 1.28 x 10 379 x 10 9.81 x 10 2.70 4.19
Xe-133m 1.59 x-10= 451 x 104 1.04 2.05 3.70
Xe-133 1.18 x 101 3.45x 10! 8.65 x 101 2.16 x 102 3.49 x 104
Xe-135m 3.04 x 102 - 1.30 x 103} - 0.00[ - 0.00 3.05x 103
Xe-135 3.10x104 6.90 x 10+ 8.35 x 10 3.39x 102 217
Xe:138 3.99 % 103 "1.10x10% 0.00 0.00 4.00% 102
1130 359 x 10-1 1.42 x 10 2,09 x 102 1.33 x 107 8.43 x 10
=131 S 240x 101 T 121x10t “3.10x 10} 8.21x10% "1.49x 102
1132 3.05 x 101 4.14 8.07 x 10-1 6.00 x 10°3 3.55x 10!
1133 434 x101 190 x 101 353x 101 3.98 x 101 1.38 x 102
1134 6.74 1.63 x 10 1.40 x 102 0.00 6.90
1135 2.60 x 101 8.16 z_gg 1.71 T 434x10
Cs-134 1.90 x 101 1.95 x 10 519x 101 154  213x10!
Cs-136 2.82x 10! 2.86 x 10-1 7.42 x 107 2.06 3.13x10!
Cs-137 1.37 x 104 1.41x 101 3.74 x 10° 111 1.53 x 10t
Cs-138 1.01 x 101 1.02 x 10:3 0.00 0.00 1.01 x 101
Total 2.15 x 10% 8.15x 10! 1.68 x 102 3.56 x 10% 8.21 x10%] .

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

15-12
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Table 15.1-7

.Doses for AP1000 Main Steam System Piping Failure
with Pre-Existing lodine 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 — 2.66 x 107 2.66 x 10" —
0-8 — 5.81x 10" 3.10x 1072 — 1.80 x 1072
8-24 — 7.18 x 1072 3.37 x 102 — 2.42x 103
24-96 — 1.08 x 10" 2.80 x 1072 — 3.02x 103
Total 1.00 7.61x 10" — 266 x 1072 2.35x 1072
Limit — — — 25 25

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

15-13
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Table 15.1-8
Activity Releases for AP1000 Main Steam System Piping Failure Accident-Initiated lodine
Spike
T Activity Release (Ci] ‘
Isotope 0-2 hr .2—8 hr 8-24 hr 24-72 hr Total
Ke-85m T686x102|  114x 107 6.80x 102| 620x102|  2567x107
Kr-85 2.82x10% 847 x 10| 225 6.68 1.01x 10
Kr-87_ 2.76 x 102 1.34 x 1022 5.20 x 10% 0.00 4.15 x 102
Kr-88 1,12 x 10 1.37 x 1021 4.04 x 102 8.00 x 104 2.90 x 10
Xe-131m 1.28 x 10° 379x 10 9.81x 107 270 4.19
Xe-133m . 1.59 x 10° 4511071 . 1.04 2.05. 3.70
Xe-133 1.18 x 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 102 0.00| 0.00 3.05 x 102
Xe-135 3.10x 10+ 6.90 x 10 835x10| 3.39x104 247
Xe-138 3.99 x 1033 1.10 x 10 0.00 0.00 4.00 x 10
=130 4,15 x 10 9.95 x 102 1.58 1.01 4.00
1131 257 x 101 573% 10 1.56 x 102 ~ 4.13 x 102 6.52 x 102
11132 4.57 x 104 9.74 x 10! 223x10% 2.00x 10 1.66 x 102
1-133 485x 10t 1.14 x 102 227 x 102 2.55 x 10# 6.45 x 102
1134 1.33 x 101 1.86 x 101 2.60 x 10- 0.00 3.22x 10!
-135 3.20x 10t 774 x10% 7.83x 10! 1.77 x 101 2.05 x 104
Cs:134. 190 x 10| 1.95 x 10 519 x 10< 154  213x10!
Cs-136 2.82 x 10! 2.86 x 102 7.42 x 104 2.06 3.13x 10t
Cs-137 1.37 x 104 1.41 x 10 3.74x 10 11 1.53 x 101
Cs-138 1.01x 101 1.02 x 102 0.00 0.00 1.01 x 10!
Total 2.50 x 102 4,03 x 102 579 x 10% 9.19 x 102 2.15 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 15.1-9

Doses for AP1000 Steam Systein Piping Failure
with Accident-Initiated lodine Spike

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

Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 1.10 — 266 x 107 2.93x 107 —
0-8 — 1.02 3.10x 1072 — 3.16 x 102
8-24 — 3.77 x 107" 3.37x 102 — 1.27 x 1072
24-96 — 5.36 x 10° 2.80x 1072 — 1.50 x 1072
Total 1.10 1.93 — 2.93x 10" 5.93 x 102
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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Table 15.1-10
Activity Releases for AP1000 Locked Rotor Accident

Activity Release (C) =~
No Feedwater With Feedwater
Isotope 0-2 hr - 0-6 hr 6-8 hr Total
Kr-85m 8.16 x 101 2.38x 104 412x10! 279 x 102
Kr-85 7.58 "3.03x101 U T1.01x10t " 4.04% 101
Kr-87 1.20 x 104 2.07 x 102 540 212 x 102
Kr-88 T 2.08x10?  5.21x10% 6.04 x 101 5.81x 102
Xe-131m 377 1.50 x 10% 4.94 1.99 x 10!
Xe-133m 2.02x 10! 7.85 x 101 248 x 10! 1.03 x 102
Xe-133 6.66 x 102 263 x 102 8.57 x 102 3.49 x 103
Xe135m | 324x101|  330x101] 000  330x10!
Xe-135 1.59 x 102 5.40 x 102  1.32x102 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- 8.81x 10- 565 x10-1 _ 145
1-131 3.77x 10! 4,60 x 101 3.46 x 10! 8.06 x 101
1-132 279 x 10! 1.43.x 101 3.95 1.83 x 10!
1133 486 x 101 533 x 10! 364 x 101 8.97 x 10t
1-134 2.88 x 101 553 2.09 x 10 574
I-135 419x101 374 x 10! 2.05x 101 579 x 10t
Cs-134 1.29 148 11 259
Cs-136 5.63 x 10 517 x 10 3.47 x 101 8.64 x 10-
Cs-137 7.74 x 10 T arix10d T 650 x 16| 152
Cs-138 6.08 295 1.13 4.08
Rb-86 1.33 x 1022 1.64 x 102 1.27 x 102 2.91x 102
Total 1.62 x 103 4,59 x 103 1.24 x 103 5.82 x 102

Note; Scurce terms are for the radiation dose values recorded in DCD Reyv. 17 (Reference 15.5-7).
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Table

15.1-11

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
|o-2. sooxto! | — ] 2eext0? | 243x100 | —
0-8 — 3.89 x 107 3.10x 102 — 1.21x 107
Total 8.00 x 10°" 3.89x 10" — 2.13x 107 1.21 x 102
Limit — — — 25 25

Note: Time-dependent L PZ 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 AP1000 Locked Rotor Accident with Feedwater Available

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB’ 7 LPZ " Site to DCD " EAB T LPZ-
0268 6.00 x 107" — 2.66 x 107" 1.60 x 10" —
0-8 - #847.52 x 107" 3.10% 102 — | 2462.33%102°
Total 6.00x 10" | 794752 x 107" — 1.60x 10" | 2462.33 x 1072
Limit - = o — 25 T 25

(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

o B .. . . Activity Release (Ci) . L .
Isotope 0-2 hr 2-8 hr 8-24 hr 24-96 hr 96720 hr Total
Kr-85m 1.12 x 102 6.48 x 101 3.87 x 101 1.80 0.00|.  217x10?
Kr-85_ 5.01 5.60 1.49 x 101 335x 101 2.88 x 102 3.47 x 102
Kr-87_ -1.82 x 102 2.60x101 1.03 0.00 0.00 2.09 x 10%
Kr-88 2.91 x 102 1.18 x 102 3.49x 101 3.00x 101 0.00 4.44 x 102
Xe-131m 4.94 546 - 142x101 2.86 x 101 116 x 102 - 1.69x102
Xe-133m 267 x101 2.81x10t 6.49 x 101 8.45 x 101 531x 10t 257 x 104
Xe:133 879x104| 959 x10% 240%x103| "~ 427 x103 8.44 x 104 1.69 x 10%
Xe-135m 7.34x101| 5.00x102 0.00 0.00 0.00 7.35 x 101
Xe-135° 215x10%|  1.72x 102 209x10%| 43ax10! 200x101| © " 6.40x10%
Xe-138 2.99x 102! 1.40x 107 0.00 0.00 0.00 2.99 x 102
1130 4.90 7.28 432 2.00 x 10 0.00 1.67 x 101
1131 1.36 x 102 2.45 x 102 2.31 x 102 3.10x 10! 1.68 x 10* 6.60 x 102
1132 153x102| 904x10'| 980  000| 000 262x102
1-133 272x102|  4.40x 102 3.18 x 102 2.30x 101 000  1.05x10%|
1134 1.66 x 10% 2.85x 101 1.00 x 10= 0.00 0.00 1.95 x 102
1135 2.39 x 102 2.97 x 10% 1.19 x 102 2.40 0.00 6.57 x 102
Cs-134 3.08x10% 6.22 x 10+ 6.03 x 101 7.70 5.20 1.66 x 102
Cs-136 8.79 1.75 x 101 1.67 x 101 2.05 6.50 x 10 4.57 x 101
Cs-137 1.79 x 101 3.62 x 10t 3.51x10t 4.52 3.05 9.68 x 101
Cs-138 1.09 x 102 7.00 0.00 0.00 0.00 1.16 x 102
Rb-86 362x10°| 727x104 6.96 x 101 8.40 x 102 3.70 x 102 1.91
Total 3.23x103 262x10% 3.57 x10% 4,53 x 103 8.92 x 103 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) xQ Rat?q ] ’ Site Dose.(r(_em IEPE)
“Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 3.60  — | eesx10! | 958x107 | —
0-8 — 4.584.38 3.10 x 1072 — 4:421.36 x 10
8-24 — #847.85x 10" | 3.37x10% -  264x107
24-96 — 6326.34x102 | 2.80x1072 — 4771.78 x 103
96-720 - . 2062.02x10% | 149x10% | ~ — | 3063.00x10*
Total 3.60 5-455.25 — 9.58x 107" | 4761.64 x 10°"
Limit — — | = 63 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond 1o the radiation doses in DCD Rev. 17

(Reference 15.5-7).
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Table 15.1-15

Activity Releases for AP1000 Small Break Outside Containment

' N A AcAt_iv'itvuReleAe_x_sg (Cl) 7
Isotope 0-0.5 hr
Kr-85m 1.24 x 101
Kr-85 4.40x 101
Kr-87 .- 1.05
Kr-88 2.21x101
Xe:131m 199x 10
Xe-133m. 2.50x 10'
Xe-133 1.84x 103
Xe-135m_ 2.59
Xe-135_ o T 520 x 107
Xe-138 3.65
1:130 1.89
=131 9.26 x 10t
|_:1§; i B T 3.40 x 102
1133 2.01x 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 3.01x 103

Note: Source terms are for the radiation_doge va!ues recorded in DCD Rev. 17 (Reference 15.5-7).
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Table 15.1-16
Doses for AP1000 Small Break Outside Containmeént

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)'
Time (hr) |  EAB " Lpz Site to DCD EAB LPZ
0-2 S210 | — ~266x107 | 559x107 -
0-8 — 1-921.03 3.10x 102 — 3-463.19 x 1072
Total | 210 | 462108 |  — | 559x10" |3-463.19x10?
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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Table 15.1-17

Activity Releases for AP1000 Steam Generator Tube Rupture with Pre-Incident lodine

Spike
} .  Activity Release (Ci) o
Isotope 0-2 hr 2-8 hr 8-14 hr Total
Kegsm TEsax10T| | 193x101|  000|  Z46x10l
Kr-85 2.20 x 104 1.08 x 102 2.00 x 10+ 3.28 x 102
Kr-87 2.39x 101 3.61 0.00 2.75x 10!
Kr-88 922 x 10! 2.65x 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 - 591x10| 1.00 x- 107 1.83 x-10%
Xe-133 9.19x 103 447 x 103 1.00 x 101 1.37 x 10%
Xe-135m 3.44 - 6.00x 103 0.00 345
Xe-135 2.46 x 10° 1.02 x 102 1.00 x 10 3.48 x 104
X&-138 4.56 T 5.00x 103 0.00 457
1130 1.79 5.39 x 102 2,67 x 10 2.1
1131 1.21 x 10% I W 4 3.05 x 101 1.57 x 102
132 1.42 x 102 7.86 x 10-1 191 1.45 x 102
133 2.16 x 102 7.63 4.06 x 101 2.64 x 102
1134 274x 101 1.06 x 102 2.00 x 104 2.74x101
1135 127 x102| _g_zg 117 x 10 141 x 102
Cs-134 1.63 6.10 x 102 2.16 x 10- 191
Cs-136 2.42 8.80 x 102 3.15x 10 2.82
Cs-137_ 117 440 x 102 1.56 x 101 137
Cs-138 5.64 x 10° 0.00 0.00 564 x 10-
Total 1.07 x 104 4.85 x 103 9.61x 101 1.57 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 15.1-18
Doses for AP1000 Steam Generator Tube Riipture with Pre-Incident lodiie Spike

DCD Dose ([em TEDE) XIQ Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB LPZ
192 ] 2.20 L ..266x107 | 585x 107 R I
0-8 — 1.16 3.10x 102 — 3.60 x 1072
8-24 . 724720x10% | 3.37x10% | = — | 244242x10°
Total 2.20 1.23 — 5.85x 10" 3.84x 107
Limt = = —. L2 .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 AP1000 Steam Generator Tube Rupttire with Accident Initiated

lodine Spike
Activity Release (Ci) ) )
Isotope 0-2 hr 2-8 hr 8-14 hr Total
Kr8sm ~ 553x 10 T 1e3x10t| 000 7.46 x 101
Kr-85 . 2.20x10%| 1.08 x 102} 2.00x 10 3.28 x 102
Kr-87 2.39x 10! 361 0.00 275x 101
Kr-88 922 x 10t 265x 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 102 591 x 10| . 1.00.x 10 1.83 x.102
Xe-133 9.19 x 108 447 x 108 1.00 x 104 1.37 x 104
Xe-135m- 344 6.00 x 10=4 0:00 3.45
Xe-135 246 x 104 1.02 x 102 1.00 x 101 3.48 x 102
| Xe-138 © 4,56 5.00 x 102 0:00 -4.57
1-130 8.87 x 10- 1.62 x 101 823 x 10+ 1.87
131 4.36 x 101 1714 X101 6.76 x 1011 1.23 x 102
132 1.47 x 102 4.89 1.29 x 10* 1.65 x 10%
1-133 9.33 x 101 1.99 x 10! 1.08 x 10% 2.21x102
1-134 5.59 x 101 6.06 x 102 6.02 x 10 5.60 x 101
1-135 7.61 x 101 9.89 4.38 x 101 1.30 x 102
Cs-134 163 6.10 x 102 2.16 x 10°1 191
Cs-136 2.42 8.80 x 102 3.15 x 10 2.82
Cs-137 117 4.40 x 102 1.56 x 101 1.37
Cs-138 5.64 x 10 0.00 0.00 564 x 10
Total 1,05 x 104 4.88 x 10%| 2.44 x 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

Doses for AP1000 Steam Generator Tube Rupture with

15.1-20

Accident-Initiated lodine Spike

DCD Dose (rem TEDE) X/IQRatio | Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 1.10 — 266 x 107" 293 x 10" —
0-8 — 627610 x 107 3.10 x 1072 — 4941.89 x 102
8-24 — 4691.68x 10" | 3.37x102 — 5-695.66 x 10
Total 1.10 #967.78 x 10" — 293x10" | 2584246 x 107
Limit — — — 25 25
Note; Time-d ent LPZ doses and total LPZ and EAB doses correspond , radiation doses in DCD Rev., 1
(Reference 15.5-7).
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Table 15.1-21 (Sheet 2 of 2)
Activity Releases for AP1000 Loss-of-CpoIant Acciqent

Activity Release (Ci)

Isotope |1.4-3.4hr| 0-2hr 2-8hr. | 824 hr | 24-72 hr | 72-96 hr ({96-720hr |. Total
Ba-140 163x102 | 761 x 10" | 249x 102 | 1.51 x 10 0 0 4.00x 101 | 3.41 x 102
Mo-99 2.15x 10" | 1.01 x 10" | 3.24 x 10' 1.86 1.00 x 1072 0 0 4.44 x 10"
Tc-99m 147 x 10" 7.54 1.91x10" | 5.90x 10 0 0 0 2.72 x 10"
Ru-103 1.73x 10" 8.08 | 2.65x10" 1.62 0 1.00x 102 | 6.00 x 102 | 3.63 x-10'
Ru-105 8.18 433 1.00x 10" | 2.40 x 107! 0 0 0 1.46 x 10"
Ru-106 -5.70 2.66 8.75 540 x 107 0 0 3.00 x 102 | 1.20 x 10"
Rh-105 1.03x 10" 4.88 153x 10" | 8.30 x 10 0 0 0 2.10 x 10"
Ce-141 . 389 1.82 596 |3.64x107 | 1.00x103 [ 1.00x 102 | 1.20 x 102 8.16
Ce-143 3.46 1.64 5.14 2.78x 107" | 1.00 x 103 0 0 7.06
Ce-144 2.94 1.37. 451 . 1276x 107" [ 1.00x10% | 1.00x103 | 1.30x 102 | . 6.17
Pu-238 9.16 x 10° | 4.28 x 10 | 1.41 x 102 | 8.60 x 10" 0 0 400x10° | 1.93x 102
Pu-239 8.06x 10| 3.76 x 10 | 1.24x 103 | 7.60 x 107 -0 1.00x 10°¢ { 3.00x 106 | 1.70 x 1073
Pu-240 1.18x 103 [ 552x 104 | 1.81x 102 | 1.11x 10 | 1.00 x 106 0 5.00x 10 | 2.48 x 10°3
Pu-241 265x101 | 1.24x 107 | 4.08x 10" | 2.50 x 102 | 1.00 x 10™ 0 1.20 x 10 | 5.58 x 10°"
Np-239 448x10' | 212x 10" | 6.75x 10° 3.84 1.00x 102 [ 1.00 x 102 | 1.00x 102 | 9.26 x 10"
Y-90 8.08x102|3.81x102}1.22x10" | 7.00x 103 0 0 - 0 1.67 x 107
Y-91 1.19 5.54 x 107 1.82 1.11x 10" { 1.00 x 1073 0 4.00x 1073 2.49
Y-92 7.89x 101 {4.32x10" [9.19x 10" [ 1.80 x 1072 0 -0 -0 1.37
Y-93 1.21 6.00 x 10! 1.68 6.80 x 102 0 0 0 2.35
Nb-95 1.59 7.46 x 107 2.44 1.49x 107" | 1.00 x 1073 0 5.00 x 103 3.34
Zr-95 1.59 7.41x 107! 243 149 x 107 0 0 6.00 x 103 3.33
Zr-97 -1.43 6.89 x-10" 2.05 9.80 x 102 0 0 0 - 2.84
La-140 167 7.92x 10" 2.50 1.39 x 10" 0 0 0 343
La-141 1.03 554x 107" | - 1.23 2.70x 10 0 0 0 1.81
La-142 538x10" | 357x 10" | 474x 10" [ 2.00 x 1073 0 0 0 8.33x 10°"
Nd-147 616 x 1071 | 2.89.x 101 | 9.42x 107" | 5.70 x 102 0- 0 1.00 x 1073 1.29
Pr-143 1.39 6.50x 10 2.13 1.28 x 1071 | 1.00x 1073 0 3.00x 107 2.91
Am-241 1.20x10% | 559x 102 | 1.84 x 10* | 1.13 x.10°° 0 0 6.00 x 107 | 2.52 x 10
Cm-242 2.82x102{1.32x102 | 4.33x102 [ 265x 10° | 1.00x 10° | 1.00x 10° | 1.20 x 10 | 5.93 x 102
Cm-244 3.46x 103 [ 1.62x 103 | 5.32x 103 | 3.26 x 10* | 1.00x 10 0 1.60x10° | 7.28 x 10°3
Total 3.53 x 104 | 1.72x 104 | 8.14 x 104 | 1.35 x 102 | 1.54 x 102 | 6.17 x 10% | 4.29 x 102 | 8.78 x 102

Note: Source terms are for the radiation dose values recorded in DCD Reyv, 17 (Reference 15.5-7).
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Table 15.1-22
Doses for AP1000 Loss-of-Coolant Accidenit

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

Time (hr) EAB LPZ Site to DCD EAB LPZ
1.4-3.48)9-2 246x10" | - 522x 107 1.28x10" -
0-8 — 217 x10 7.05x 1072 — 1.53
8-24 - 750x 10" | 631x107 | — _473x10%
24-96 — 2.93x 10 4.20 x 1072 — 1.23 x 102
96-720 = 549x 107 | 149x102 | = — 8.17x 107
Total 2.46 x 10" 2.33x 10" — 1.28 x 10" 1.60
Limit — = - %5 5

(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).
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Table 15.1-23
Activity Releases for AP1000 Fuel Handling Accident

Activity
Release (Ci),
Isotope 0-2 hr
Kr-85m 8.40
Kr-85 1.10 x 10°
Kr-88- -3.00x 107
Xe-131m 5.52 x 102
Xe-133m 2.30x 103
Xe-133 8.88 x 10*
Xe-135m 1.02x10%
Xe-135 5.68 x 103
1-130 7.00 x 107
I-131 3.47 x 102
- 1-132 - 2:44 x 102
1-133 1.08 x 102
1135 3.20
Total 9,92 x 104
Note: ce terms are for the radiation dose v récor inDCD 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 107! 1.38 —
0-8 — 2.59 3.10 x 102 — 8.03 x 1072
Total 5.20 2.59 — 1.38 8.03 x 102
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 Systei Piping Failure
with Pre-Incident lodine Spike

" Activity Release (Ci)

Isotope 0-8 hr 8-24 hr Total
Kr-85 3.21x 10' 2.40 x 10" 5.61x 10
Kr-85m 3.56x 10" 8.77 x 1072 4.43 x 10"
Kr-87 9.12x 102 1.13x 1073 9.23 x 102
Kr-88 510x 10" 6.46 x 1072 5.74 x 107
Xe-133 1.07 x 10° 7.75 x 10" 1.85 x 102
Xe-135 438 3.39 7.78
1131 1.72 x 10! 7.25 2.44 x 10"
1-132 6.18 1.66 x 107" 6.35
1-133 2.79x10' 9.03 3.69 x 10"
|-134 3.49 1.01x 1073 3.49
I-135 1.62 x 10" 2.73 1.89 x 10"
Rb-86 8.64 x 102 162x 103 8.80 x 107
Cs-134 8.80 1.68 x 10" 8.97
Cs-136 2.32 433 x107? 2.37
Cs-137 5.01 9.56 x 102 5.11
Total 2.32x 10° 1.25 x 10? 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 lodine Spike

_DCD Dose (rem TEDE) | X/QRatio | _Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 1.9x 10" — 5.32x 107 1.0x 107" =
0-8 — 1.0x 107" 7.38 x 1072 — 7.4x10°3
8-24 — 76x1073 7.77 x 1072 - 59x10%
Total 19x 10" 1.1x 10" — 1.0x 10" 8.0x 103
Limit — - - 25 .25

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

{Reference 15.5-8).
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Table 15.1-27

Activity Releases for APWR Steam Systeim Piping Failure Accident-Initiated lodine Spike

Ac_tivity Release (Qi) N

Isotope 0-8 hr 8-24 hr Total
Kr-85 321x10" | 240x10" | 561x10"
Kr-85m 3.56x 10" 8.77 x 1072 4.43x 10"
Kr-87 9.12x 102 1.13x10° | 9.23x102
Kr-88 5.10x 10! 6.46 x 107 574 x 10
Xe-133 1.08x10° | 803x10' | 188x10°
Xe-135 7.61 1.33x 10' 2.09 x 10"
131 505x10" | 850x10" | 116x10°
1132 9.89 1.49 1.14 x 10"
133 765x10° | 8o09x10' | 157x10% |
1-134 3.77 9.11x 1073 3.78
135 3.77 x10' 245x10' | 621x10"
Rb-86 8.64 x 102 1.62x 1073 8.80 x 102
Cs-134 8.80 1.68 x 107 897
Cs-136 2.32 433x1072 2.37
Cs-137 5.01 9.56 x 102 - 5M
Total 3.43 x 102 2.90 x 102 6.33 x 102

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

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

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB. LPZ
0-2 3.2x10" — 5.32 x 107 1.7 x 10" —
0-8 — 2.1x10" 7.38 x 10°2 — 1.6 x 102
8-24 — 6.5 x 1072 7.77 x 102 — 51x103
Total 3.2x 10 28x 10" — 1.7 x 107 2.1x.10%
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 15.1-29
Activity Releases for APWR Locked Rotor Accident
Activity Release (Ci)

Isotope 0-8 hr 8-24 hr Total
Kr-85 _ 112x 102 | 840x10' | 1.96x 107
Kr-85m 6.40 x 102 1.58 x 102 7.98 x 102
Kr-87 502x102 | 621 | 508x10
Kr-88 1.37 x 103 1.74 x 102 1.55 x 103
Xe-133 6.87x10° | 4.96x10% 1.18x 10
Xe-135 1.61 x 10° 7.67 x 102 2.37x 108
131 881x10" | 232x10° | 3.20x 10
1132 1.94 x 10 8.35 2.77 x 10'
1133 985x10T_ | 217x10° | 315x10°
1-134 6.46 1.10x 10! 6.57
135 6.38x10" | 9.16x10' | 1.55x 102
Rb-86 3.23x 102 8.66 x 1072 1.19x 10"
Cs-134 3.24 878 | 1.20x10’
Cs-136 872 x 10" 233 3.21
Cs-137 . 184 _... 500 _ 684
Total 1.14 x 10* 6.71 x 10° 1.81x 104

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

Table 15.1-30
Doses for APWR Locked Rotor Accit_:l_ent

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB LPZ
6-210-121 49x107" — 5.32x 10" 26x107" —
.0-8 — 4.4x10" . 7.38x 1072 — 3.2x107%
8-24 — 25x10™" 7.77 x 1072 — 1.9x 107
Total 49x 107! 6.9 x 10 — 2.6x10" 5.2 x 102
Limit — — — 25 25

(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

Refere 1

-8).
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Table 15.1-31
Activity Releases for APWR Rod Ejéection Accident

"~ Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-396 hr 96-720 hr Total
Kr-85 2,63 x 102 250x 102 | 1.90x10? 1.63 x10° 2.33x10°
Kr-85m 3.59 x 108 9.58 x 102 9.86 0 4.56 x 10°
Kr-87 - 281x10° | 350x10" 0 0 285x10°
Kr-88 7.70 x 10° 1.02 x 10° 2.05 0 8.72 x 10°
Xe-133 3.81x 10 346x10% | 211x10* | 422x10% 1.36 x 10°
Xe-135 9.31 x 103 532 x 10° 5.40 x 102 2.81 1.52 x 10?
B131 - 582x107 | 747x10% | 258x102 _779x102 | 2.34x10°
1-132 4.62 x 102 3.93 x 10" 1.40 x 1072 0 5.01 x 102
133 1.12x 108 1.06x 10° 1.13x102 | 1.13x10] 2.30x10°
I-134 4.95 x 102 515x 10" 0 0 4.95 x 102
1135 8.75 x 102 439x102 | 660 | 4.00x10° 1.32x 103
Rb-86 416 x 107 9.65 x 102 0 0 5.13x 107!
Cs-134 4.15x10" . 979 1.01x10° 0 513x10"
Cs-136 1.13x 10" 2.60 1.00x 10 0 1.39 x 10"
Cs-137 2.36 x 10 557 0 0 292x 10"
Total 6.53 x 10* 4.45x10° 2.22 x 104 4.46 x 10° 1.77 x 10°

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 — 5.32x 10" 27 —
0-8 — 3.2 7.38x1072 . — 24x10"
8-24 - 8.8 x 10 7.77 x 1072 — 6.8 x 102
24-96 — 1.6 x 10 6.09 x 102 — 9.7x103
96-720 — 1.7 x 107! 4.25x 1072 — 7.2x10°
Total 5.1 4.4 — 2.7 3.2x 10"
Limit — — — 6.3 6.3

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

(Reference 15.5-8).
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VActiv‘ity Releases for APWR Small Break Outside Containment

Doses for APWR Small Break Outside Containment

Table 15.1-33

Activity____ ‘
Release (Ci)
Isotope 0-8 hr

Kr-85 6.84 x 102
Kr-85m 1.25 x 10°
Kr-87 7.05 -
Kr-88 2.26 x 101
Xe-133 2.32x10°
Xe-135 7.70 x 10"
1-131 1.72 x 102
1-132 7.98 x 10!

133 - 2.93 %102
1-134 433 x 10"
“11-135 - 1.85x 10%
Total 3.90x 103

Reference: APWR DCD Rev. 2 (15.5-

Table 15.1-34

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB " LPZ Site to DCD EAB |~ Pz
0-2 15 — 5.32 x 107" 8.0x 107 —
0-8 — 6.0 x 10 7.38x 102 — 44 %102
Total 1.5 6.0x 10 — 8.0x 10" 4.4x102
Limit — — — 25 25

Note: Time-dependent LPZ doses and total L PZ and EAB doses correspond to thie 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 lodine Spike

Activity Release (Ci) i
Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total
Kr-85 3.43x10° 4.64 x 10 2.06 x10? 1.59 x 103 527 x 10°
Kr-85m 6.17 x 10' 9.70 x 102 8.00 x1073 0 6.18 x 10"
Kr-87 3.40 x 10" 0 0 0 3.40 x 10"
Kr-88 1.11 x 102 6.00 x 1072 1.00 x10°2 0 1.11 x 10?
Xe-133 1.16 x 10% 1.44 x102 5.06 x102 9.44 x 10° 1.32 x 10*
Xe-135 3.75 x 102 2.18 6.70 x10™" 0 3.78 x 102
1-131 4.18 x 10° 1.81 0 0 4.20 x 102
1-132 2.09x 102 3.92x10%2 0 0 2.09x 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 0 0 1.28 x 102
1-135 4.61x 102 6.70 x 107! 0 0 462 x 102
Rb-86 454 x 1073 5.44 x 1074 0 0 5.09 x 10"
Cs-134 4.63x 10" 5.63 x 102 0 0 519 x 107
Cs-136 1.22x10" 1.45x 1072 0 0 1.37 x 107"
Cs-137 2.64 x 10" 3.21x1072 0 0 2.96 x10™
Total 1.76 x 10% 1.98 x 102 7.12 x 102 2.53x10° 2.10 x10*
Reference; APWR DCD Rev. 2 (15.5-8)
Table 15.1-36

Doses for APWR Steam Generator Tube Rupture with Pre-Incident lodine Spike

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

0-2 36 — 5.32 x 10 1.9 -
0-8 — 15 7.38 x 102 — 1.1x 107
8-24 — 2.0x103 7.77 x 1072 — 1.6 x 10
24-96 — 2.1x10% 6.09 x 102 — 1.3x10°°
96-720 — 1.7x104 4.25x 102 — 7.2x10%
Total 3.6 15 — 1.9 1.1x 10"
Limit — — — 25 25

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond o the radiat_ion dosgs»in DCD Rev. 2

Reference 15.5-8).
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Table 15.1-37
Activity Releases for APWR Stéam Generator Tubé Rupture

with Accident-Initiated lodine Spike

Activity Release (Ci) i
Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total
Kr-85 343x10° 4.64 x 107 2.06 x 102 159 x 103 5.27 x 103
Kr-85m 6.17 x 10" 9.70 x 1072 8.00 x 1073 0 6.18 x 10"
Kr-87 340x 10" 0 0 0 3.40x 10"
Kr-88 1.1 x 102 6.00 x 102 1.00 x 102 0 1.11 x 102
Xe-133 1.16 x 10% 1.45 x 102 5.06 x 102 9.44 x 102 1.32x 104
Xe-135 3.70 x 102 3.82 6.70 x10™ 0 3.74 x 102
1-131 1.10 x 102 1.03 x 10° 0 0 1.20 x102
[-132 5.24 x 10" 2.12x 107 0 0 5.26 x 10"
1-133 1.87 x 102 1.27 x 10’ 0 0 2.00 x 102
1-134 3.05x 107 1.06 x 103 0 0 3.05 x 101
[-135 1.19 x 102 3.74 0 0 1.23x 102
Rb-86 454 x103 5.44 x 107 0 0 5.09 x 1073
Cs-134 463x10" 5.63 x1072 0 0 519 x 10"
Cs-136 1.22 x 107" 1.45 x 102 0 0 1.37x 10°"
Cs-137 2.64x10" 3.21x 102 0 0 2.96 x 10°
Total 1.61 x 10° 2.22 x 102 7.12x 102 253 x 10° 1.96 x 10?

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

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

~ DCD Dose (rem TEDE) ~ X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 9.6x 10" —— 5.32x 10" 5.1x 107 =
0-8 — 4.1x10" 7.38 x 1072 — 3.0x 102
8-24 — 1.0 x 102 7.77 x 1072 — 7.8x 104
24-96 — 2.1x104 6.09 x 1072 — 1.3x10®
96-720 R 1.7 x 10 425x 102 — 7.2x10°
Total 9.6 x 10 4.2 x 10" — 5.1x 107" 3.1x10%2
Limit — — — 25 25

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

Reference 15.5-8).
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Activity Release for APWR Loss-of-Coolant Accident

Table 15.1-39 (Sheet 2 of 2)

Activity Release (Ci)

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr - Total
Ru-105 3.14 1.12x 1072 0 0 3.15
Ru-106 267 3.46 x 102 0 -0 2.70
Rh-105 461 5.41 x 1072 0 0 467
Y-90 7.44x107? 512x10% | 6.06x10°% 0 7.96 x 1072
Y-91 6.00 x 101 8.54 x 1073 0 0 6.09 x 10
Y-92 413 1.04 x 10°" -0 0 4.24
Y-93 590x 10" 4.32x1073 0 0 5.94 x 10!
Zr-95 7.55 x107! 9.76 x 1073 0 0 7.65x 107!
2r-97 6.65x 107 6.12 x 103 0 0 6.71 x10"
Nb-95 7.60x 10" - 9.85x 107 - 1.01x10° 0 7.69x 107" .
La-140 1.76 143x 107 2.02x10* 0 1.90
La-141 425x 10" -1.29 x 103 0 0 427 x10" |-
La-142 2.01x 10" 7.07 x 107 0 0 2.01x 107"
Pr-143 6.74 x 107 8.91x 103 1.00x 10 0 6.83x 10
Nd-147 2.80x 10" 3.55x 1073 0 0 2.83x 10"
Am-241 7.51x10° 9.77 x 1077 ) ) 7.60 x 10
Cm-242 1.86 x 1072 2.41x10% 0 0 1.88 x 1072
Cm-244 2.26x103 2.93x 10 0 -0 229x 1073
Ce-141 1.78 229 x 107 0 0 1.80
Ce-143 163 1.78 x 102 0 -0 1.65
Ce-144 1.35 1.75x102 0 0 1.36
Np-239 1.85x 10" 216 x10™" -1.00 x10°° 0 1.87 x 10"
Pu-238 5.30 x 10°3 6.88 x 10°° 0 0 5.37 x 1073
Pu-239 4.00 x 10 549 x 10 0 0 4.05x 10
Pu-240 6.28 x 107 8.14 x 10 1.01x 108 0 6.36 x 107
Pu-241 1.39x 10”1 1.81x10° -0 0 1.41 x10™
Total 2.03x 10° 3.28x 10° 5.09 x 10° 1.02 x 108 2.06 x 108
Reference: APWR DCD léév, 2 (15.5-8) )

15-38 Draft Revision 1

(Dated 01/13/2011)



Victoria County Station
ESP Application
Part 2 — Site Safety Analysis Report

Table 15.1-40
Doses for APWR Loss-of-Coolant Accident

ADCD__I?gse (rerq TEDE) , {(IQ Ratio Site Dose (rem TEDE)
Time (hr) EAB Lpz Siteto DCD |  EAB Lz
0.5-2.5() 1.3x10' — 5.32x 10" 6.9 —
0-8 — 9.0 7.38x 102 — 6.6x 107
824 — 12 77707 | — _93x10%
24-96 — 13 6.09 x 102 — 7.9x10%
96-720 = 14 425x102 | — 60x107
Total 1.3 x 10" 1.3x 10" — 6.9 9.0x 10"
imt [ = = =] s | %

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

Note: Time-dependent L PZ 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 108 -
Kr-85m 3.90 x 102
Kr-87 |- 5.98x102
Kr-88 1.25 x 102
Xe-133 9.90 x 10*
Xe-135 2.21x 10*
1-131 -~ 367 x10° -
[-132 2.75 x 102
1-133 - 2.31x102
1-134 2.71x 100
1135 : -3.80x10"" : SRR
Total 1.24 x 10°

Reference: APWR DC v. 21558

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 =~ | SitetoDCD | EAB LPZ T
0-2 33 — 5.32x 10" 1.8 —
0-8 ' — 17 14 1 7.38x1072 — 1.0x 10"
Total 33 14 —_ 1.8 1.0x 107
Limit 1 = T = -7 63 | 63

Note: Time-dependent | PZ doses and total LPZ and EAB doses cotrespond 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 Steain Line Break

Activity _Release (MBq)

Pre-Incident

Equilibrium
Isotope Activity Spike
131 7.29 x 10% 146 x 105
I-132 7.10 x 10° 1.42 x 10’
tr133 5.00x 10° 9.99 x 10°
1-134 1.40 x 108 2.79 x 107
[-135 7.29x10° 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 1.36x 10°
Kr-87 2.44 x 108 1.47 x 104
Kr-88 2.46 x 103 1.48 x 104
Kr-89 9.88 x 10° 5.92 x 10*
Kr-90 2.55 x 10° 1.55 x 104
Xe-131m 1.76 1.06 x 10'
Xe-133m 3.39 x 10° 2.04 x 10°
Xe-133 9.47 x 102 5.70 x 103
Xe-135m 2.89 x 10° 1.74 x 10?
Xe-135 2.70 x 10° 162 x 10*
Xe-137 1.23 x 10° 7.40 x 104
Xe-138 9.44 x 103 5.66 x 104
Xe-139 4.33x10° 2.59 x 10%

Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-44
Doseées for ABWR Main Stéaim Line Break with Pre-Incident lodine Spike

_DCD Dose (Sv) X/Q Ratio Site Dose (rem TEDE)
Location Time (hr) ' W. Body - Thyroi“d B Sife “t-o' D-CD- | W Body‘ 7 Thyroid
EAB 02 | t3x10% | s1x10" | 194x10" | 25x107 | 99
LPZ - 0-8 — — 1.13x 102 1.5x 102 58x 10"
Limit - = — - — 25 | 300

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

T Table 15.1:45 o B
Doses for ABWR Main Steam Line Break with Equilibrium lodine Activity

DCD Dose (Sv) ~ | X/QRatio | Site Dose (rem TEDE) -
Location Time (hr) W. Body Thyroid SitetoDCD | W. Body Thyroid
EAB 0-2 | 62x10% | 26x10% | 1.94x107 | 1.2x102 | 50x10"
LPZ 0-8 — — 1.13x 102 7.0x 104 2.9x102
Limit ) ' - - — — 25 | 30
Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-46
Activity Releaseés for ABWR Small Break Outside Containment )

Activity Release (MBq)

Isotope 1 min 10 min 1hr 2 hr 4 hr 8 hr
1131 6.36 x 107 5.77 x 101 277 x 10* 6.81 x 10* 1.27 x 10° 141 x 10°
1-132 6.18 5.51 x 107 2.52 x 10° 5.96 x 10° 1.09 x 10° 1.19 x 108
1-133 437 3.96 x 10° 1.87 x 10° 459 x 10° 8.51x 10° 9.44 x 10°
134 =~ 1.21%x 107 7 1.06x10% | 444x10°7 |7 992x10° [ 1.76x10% | "1.90 x 10°
1-135 6.36 5.74 x 102 2.71x10° 6.59 x 10° 1.21x 109 1.34 x 10°

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 | Siteto DCD | W. Body Thyroid
EAB 0-2 9.4 x10% 4.8x10%2 1.94 x 1071 1.8 x 1072 9.3x 10"
LPZ 0-8 — — 1.13x 102 1.1x107? 54 x 1072
Limit — — — — 25 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 (MB¢)

Isotope 1 min 10 min 1 hr ‘ 2 hr 4 hr 8 hr 12 hr 24 hr 96 hr 720 hr
1-131 0 0 7.0 x 102 1.2x10% 1.2x10° 8.5x 10° 2.4 x10° 1.2x107 1.8 x 108 20x10°
1-132 0 0 8.1 x 107 1.1%10% 7.0x10% 24x10° 35x10° 44x10° 4.4x10° 4.4 x10°
1-133 0 0 1.5x10° 2.4x10% 23x10° 1.5 x 10° 37x10° 1.5x 107 7.4 x 107 8.9 x 107
134 0 0 8.5:x 10° 85x105 | 30x10° 4.8 x 10% 48x10% 4.8x10% 48x 10% 48x10°
-135 0 0 1.3x10° 2.1x10% 1.7x10° 9.3x 10° 2.0x10° 5.2 x 10° 7.4 x 108 7.4 x 108
Kr-83m 0 0 5.9 x 103 7.8x10% 4.4x10° 1.3x10° 17 x 10° 1.9x10° 1.9x 10° 1.9 x 10%
Kr-85 0 0 74x102 | 13x10° .| 13x10° 9.3x10° 26x10° 1.3x107 2.3x 108 59x 10°
Kr-85m 0 0 1.5x 10% 2.3x10° 1.8 x 10° 8.5 x 10° 1.6 x 107 3.0x 10’ 3.6 x 10’ 36x10"
Kr-87 0 0 2.0x10? 24x10° | 1.1x10° 2.4 x10° 2.7 x10° 2.8x10° 2.8 x 10° 2.8x10°
Kr-88 0 0 3.7 x 107 56 x10° 37x10° 1.4x107 2.3x107 3.1x 107 3.2x 107 3.2x107
Kr-89 0 0 4.1 4.1 4.1 4.1 4.1 4.1 4.1 4.1
Xe-131m 0 0 4.1x10° 6.7x 10° 6.7x 10 48x10° 1.3x 10° 6.7x10° 1.0x 10° 1.3x 10°
Xe-133 0 0 1.4x10° 24x10° [ 23x10" || 16x10° 44x10° 2.2x10° 3.0x10™ 1.8x 10"
Xe-133m 0 0 56x10° | 1.0x10° | 93x10° | 67x10° 1.8 x 107 8.1x 107 8.1x 108 2.0 x 10°
Xe-135 0 0 17x10" [ 27x10° 24x10° | 14x107 | 33x107 9.6x 10" 2.0x 10° 2.0x10°
Xe-135m 0 0 29x10° '| 10x10? 13x10% 1.3x10% 1.3 x 10* 1.3x10% 13x10% 1.3 x 10%
Xe-137 0 0 34x10" | 35x10’ 35x 10’ 3.5x10° 35x10" | 35x10 3.5x 10 35x 10
Xe-138 0 0 T0x107 | 82x107 | 37x10° | 37x10° | 37x10° | 37x10° | 37x10° | B37x10%

Referer;ce: 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» ) S_ite Dose (rem TEDE)
Location | Time(hr) | W.Body | Thyroid |SitetoDCD| W.Body | Thyroid
EAB 02 [ 41x10® | 19 | 194x10" | 80x10" | 37x10'
LPZ 0-8 1.0x 1072 3.1x 107 9.94 x 1072 9.9x 102 3.1
824 | 80x10° | 20x107 | 105x107" | 84x10% | = 21
24-96 1.1x 1072 7.9x 107 1.25x 10" 1.4 x 10" 9.9
96-720 9.0x10°% 11 | 160x10" | 14x10" | 1.8x10
Total 3.8x 107 2.4 — 47 x 10" 3.3x 10"
Limt - et [ (SO R I S0t 300 .
Reference: ABWR DCD Rev. 4 (15.5-9)
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Table 15.1-50
Activity Releases for ABWR Cleanup Water Liné Break

Activity Release
Isotope - (MBqg)
1-131 8.1 x 10*
32 7 T T19x10% T
1-133 2.3x10°
134 7 T 32x10°
1-135 2.5x10°

Reference: ABWR DCD Reyv. 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 28x10% [~ 3.0x%x 10" 116 x 1072 3.3%x10° 35x 107"
LPZ 0-8 — — 6.77x 10 1.9x 10 2.0x10%
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 1hr 2 hr
1-131 2.85x 10° 2.56 x 108 4.55 x 108 4.55x 10°
1-132 367x10° 3.22 x 10° 5.62 x 10° 5.62 x 10°
I-133 2.95x 10° 2.64 x 10° 470 x 10° 4.70 x 10°
I-134 = [ "160%102 | 136x107 1 228x107 7 228x4107T ~
1-135 485x10° 429 x 10° 7.62x 10° 7.62x10°
Total 996 x 10° 885x10% | ~1.56x107" 1.56'x 107
Kr-83m 152 x 10° 1.32x10° 2.33x10° 2.38x 10°
Kr-85m 1.94 x 10° 1.72x10% -] 3.08x10° 3.16-x 10°
Kr-85 1.05 x 10° 9.47 x 10° 172 x 107 177 x 107
Kr-87 ~ | "3.00x10" 259x10%2 | . 451x10% .| . 455x10%. .
Kr-88 5.62 x 107 4.92 x 10° 8.81 x 10° 8.99 x 10°
Kr-89 - 655x107 | 277x10° | 3.01x10® 3.01x10°®
Xe-131m 1.84 x 10° 1.65 x 10° 3.00 x 10° 3.09 x 10°
Xe-133m | 244x10% | 218x10" | 3.96x10" | 4.07x10"
Xe-133 6.22 x 107 5.59 x 108 1.01x 10° 1.04 x 10°
Xe-135m 7.25x 10° 5.44 x 10° 8.18 x 10° 8.18 x 10°
Xe-135 1.42 x 107 1.27 x 108 2.29 x 108 2.36 x 10°
Xe-137 1.45x 100 6.77 x 10°° 7.66x 10° 7.66 x 100
Xe-138 1.46 x 10° 1.07 x 10 1.59 x 10 1.59 x 107

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 |SitetoDCD| W.Body | Thyroid
EAB 0-2 1.2x 1072 7.5x 10" 1.94 x 107! 2.3x 107" 1.5x 10°
LPZ -8 | - - 1.13 x_10'2 14x 1_9-2 8.5x 107
Limit — — — — 6 75
Reference: ABWR DCD Rev.. 4 {15 .5-9)
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Activity Releases for ESBWR Main Steani Line Break

Table 15.1-54

Activity Release (Ci)
~ Equilibrium | Pre-Incident
Isotope lodine lodine
Co-58 895 x.10™ . 8.95x 107
Co-60 179 x 10 1.79x10¢
Kr-85 9.48 x 107™° 9.48 x 10
Kr-85m 242 x 107 2.42x 107
Kr-87 7.84 x 107 7.84x 107
Kr-88 784x107 - - 7.84x107 -
Sr-89 411x10% 411 x10%
Sr-90 2.85x 107 2.85x107
Sr-91 1.59 1.59
Sr-92 3.60 3.60
Y-90 285x10°° - |- 2.85x 107 -
Y-91 1.68 x 10 1.68 x 10
Y-92 V _ 218 | 218
Y-93 1.59 1.59
Zr-95 3.27x107° 3.27x107°
Nb-95 - 327 x107° 327 x107°
Mo-99 813x 10 8.13x 107
Tc-99m ~B13x10_ | BA3Zx10"
Ru-103 8.21x 107 8.21x10°°
Ru-106 1.26 x 10 126 x107°
Te-129m -~ - 1.68x10% — |- — 1.68x107° -
Te-131m 402 x 10 4.02x10%
Te-132 _4.11x107 411 x 1073
1-131 1.56 3.10x 107
1-132 1.08 x 10° 2.15x 104
1-133 “1.01x10" 7 2.02 x 10¢
1-134 1.68 x 10" 3.36 x 10°
1-135 1.35x 107 2.69 x 10¢
Xe-133 3.29x 107 329x 107
Xe-135 8.10x 107 9.10x 107
Cs-134 1.09x 10 1.09x 10
Cs-136 7.37 x 107 7.37 x107
Cs-137 2.93x10°¢ 293x10™=
Ba-140 1.68 x 1077 1.68 x 10
La-140 1.68 x 10 1.68x 107
Ce-141 1.26 x 10°¢ 1.26 x 107
Ce-144 1.26 x 107 1.26 x 10™
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 Steam Line Break with Pre-lincident lodine Spike™
DCD Dose X/Q Ratio Site Dose
Location ~ | Time (hr) (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2 2.6 1.33x 107 3.5x 10"
LPz T | 08T T | T20x107" 7| T8M6x 102 | T1Bx107% | h
Limit — — — 25

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

Table 15.1-56
‘Doses for ESBWR Main Steam Line Break with Equilibrium lodine Activity

DCD Dose X/Q Ratio Site Dose
‘Location Time (hr) ‘(rem TEDE) | (Site to DCD) | (rem TEDE) |
EAB 0-2 2.0x 107 1.33x 10" 2.7x1072
ez To8 T 10%0YT | 8B X102 )T 82X 107 T
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)
Equilibrium Pré-Incident
Isotope lodine Spike

1-131 1.08 x 10" 2.16 x 10°
1-132 7.50 x 10" 1.50 x 103
1-133 : 7.03 x 10" 1.41 x 10°
1134 1.17 x 102 2.34x 10°
1-135 - 937x10" 1.87 x 10°
Cs-134 7.75x 102 7.75 x 102
Cs-136 . 5.25 x 102 5:25 x 1072
Cs-137 2.09x 107" 2.09 x 10
Co-58 6.37 x 1072 6.37x 102 - -
Co-60 1.27 x 107" 1.27 x 10"
Sr-89 2:92 x 167 2.92 x 107!
Sr-90 2.03x 102 2.03x 102
Y-90 . 2.03x 102 2.03x 1072
Sr-91 1.13x 10 1.13x 10"
Sr-92 - 1 256x10! 2.56 x 10'
Y-91 1.19x 10" 1.19'x 10"
Y-92 : 1.55 x 10" 1.55 x 10"
Y-93 1.13x 10' 1.13 x 101
Zr-95 2.33x 1072 2.33x 107
Nb-95 2.33x 102 2.33x 102
Mo-99 - : 578 - 5.78
Tc-99m 578 578
Ru-103 5.84 x 1072 5.84 x 1072
Ru-106 8.94 x 103 8.94 x 1073
Te-129m 1.19x 107 1.19x 10
Te-131m 2.86 x 107" 2.86 x 107"
Te-132 : 292x102 | 292x102 --
Ba-140 1.19 1.19
La-140 - 1.19 119
Ce141 8.94 x 1072 8.94 x 102
Ce-144 8.94 x 103 8.94x 1073
Np-239 2.33x 10 2.33x 10!

Reference: ESBWR DCD Rev. 6 (15.5-10)
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: Table 15.1-58
Dosées for ESBWR Feedwater Liné Break Liné Break with Pre-Incident lodine Spike

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2 1.8x 10" 1.33x 107" 24
LPz | To-8 U7 T T e x 102 ] Tiaxdot T
Limit — — — 25

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

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

DCD Dose X/Q Ratio Site Dose
_ Location | Time (hr) | (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2 1.1 1.33x 107" 15x10™"
Lpz -8 | 1ox10" | 816x10% | 82x10°
Limit — — — 2.5
" Reference; ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-60
Activity Releases for ESBWR Small Break Outside Containment
with Pre-Incident lodine Spike

Activity Release (Ci)

Isotope 0.5 hr 1hr 2hr 4 hr 6 hr
Co-58 -- 4.32x10% 6.91x 10 1.21x10%- | -1.90x 1073 1.96 x 1073
Co-80 8.64 x 10 1.38x 107 2.42 x 1073 3.81x103 3.93x 1073
Sr-89 - 1.98 x 1073 3.17 x1073 5.55x 1073 8.74 x 1073 9:02x10°
Sr-90 1.38 x 107 2.20x 107 3.85x 104 6.06 x 107 6.26 x 10
Sr-91 - 7.69x 1072 1:23x 10 2.15x 10" 339x 10t |- 3.50x 107
Sr-92 1.74 x 10 2.78x 107 4.87 x 10" 767x 10" 7.91x 10"
Y-90 1.38 x 10 220 x 107 3.85x 107 6.06 x 10 6.26 x 107
Y-91 8.09x 10 1.29x 1073 2.26 x 103 3.57x 1073 3.68x 107
Y-92 1.05x10" |  1.68x 107~ 294 x 107 -4.64 x 107! 478 x 10"
Y-93 7.69 x 102 1.23x 10 2.15x 10" 3.39x 101 3.50 x 10°!
Zr-95 - 158x10% -| 252x10* 442 x10% 6.95x 10 7:18 x 10
Nb-95 1.58 x 10 2.52x 10 4.42x10* 6.95x 10 7.18x 10
Mo-99 3.93x 102 6.28x102 -| - 1.10x10" 1.73x 107! 1.78 x 10"
Tc-99m 3.93x 102 6.28 x 102 1.10 x 107 1.73x 10" 1.78 x 10!
Ru-103 3.97 x 10 6.34 x 107 1.11 x 1073 1.75x10°% { 1.80x1073
Ru-106 6.07 x 10 9.71x10° 170 x 104 2.67 x 1074 276 x 10
Te-129m 8.09x10% -| 1.29x103 2.26x 103 3.57 x 1073 3.68x 103
Te-131m 194 x 1073 3.11x 1073 5.44 x 1073 8.56 x 107 8.83x 107
Te-132 198x10% -| 3.17x10™ 5.55 x 107 8.74 x 107 -9.02x 10
1-131 1.46 2.34 4.09 6.44 6.65
1-132 1.02 x 10 1.63 x 10" 2.85x 10° 448 x 10" 4.63x 10
-133 9.54 1.53x 10" 2.67 x 10" 4.20 x 10" 4.34 x 10"
1134 1.59 x 10" 2.54 x 10" 445x10" | 7.01x10" 7.23x 10"
135 1.27 x 10' 2.03 x 10" 3.56 x 10° 5.60 x 10° 5.78 x 10°
Cs-134 526 x 10 8.41x 10 147x10° -| 232x1073 2.39x 103
Cs-136 3.56 x 1074 5.70 x 10 9.96 x 10™* 1.57 x 1073 1.62 x 1073
Cs-137 142 x 107 2:27 x 103 3.96 x 103 6.24 x 1073 - 6.44 x 1073
Ba-140 8.09 x 1073 1.29 x 1072 2.26 x 102 3.57 x 1072 3.68 x 102
La-140 8.09x 103 1.29 x 1072 2.26 x 102 3.57x 102 3.68x 102
Ce-141 6.07 x 10 9.71x 10 1.70 x 1078 267 x107 276 x 103
‘Ce-144 6.07 x 10°° 9.71x10° 1.70 x 10 2.67x10™ 2.76 x 104
Np-239 158 x 10! 252x 10" 442 x 10" 6.95x 10! 7.18 x 107"

Reference; ESBWR DCD Rev. 6 {15.5-10)
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Table 15.1-61
Doses for ESBWR Small Break Outside Containmeinit with Pre-incident
lodine Spike

) DCD Dose X/Q Ratio ‘Site Dose
Location Time (hr) (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2 34x10" 1.33 x 107" 45x102
LPZ 0-720 1.0x 107" 8.16 x 102 8.2x 103
Limit - - = = e = 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 lodine Spike

- ““Activity Release (Ci)

Isotope 0.5 hr 1hr 2 hr 4 hr 6 hr
Co-58 432%10% 7| 6.91x10% | 121x107 1.90%10° " 196x10°%
Co-60 8.64 x 107 1.38x 1073 2.42x 103 3.81x1073 3.93x 1073
Sr-89 1.98 x 1073 317 x 103 5.55x 103 8.74x 1073 9.02x 107 -
Sr-90 1.38x 107 2.20 x 10 3.85x 10 6.06 x 10 6.26 x 10
Sr-91 7:69 x 1072 123 x 107" 215x 10" 3.39x 1077 350 x 107
Sr-92 174 x 107" 2.78x 1077 487 x 107 767 x 107 791 x 107
Y-90 . 1.38x10% 220x 107 3.85x 10 6.06 x 1074 6.26 x 107 :
Y-91 8.09x 10 129 x 107 2.26 x 1073 3.57x 107 368x10°

|Y-92 1.05x 10 1.68x 1077 294x 107 4.64 x 107 478x107 _

Y-93 7.69 x 1072 1.23x 107 2.15x 107 3.39x 107 3.50 x 10"
Zr-95 _ 188X 0% | 262x107 | 442x107 | 695x10F | 7.18x107
Nb-95 158 x 10 2.52x10% 442x10% 6.95x 10 7.18x 1074
Mo-99 3.93x 1072 6.28 x 107 1.10x 1077 173 x 107 178 x 107
Tc-99m 3.93x 107 6.28 x 10 1.10x 107 1.73x 107 1.78 x 1077
Ru-103 3.97x10% 6.34 x 10* 1.11x 107 1.75x 1073 1.80x 10°
Ru-106 6.07 x 10 9.71x 10 170x 10 267 x10% 276 x 104
Te-129m 8.09 x 10* 129x10° 2.26x 107 3.57 x 107 3.68x 107
Te-131m 194x103 3.11x10° 5.44% 107 8.56 X 107 8.83x 1073
Te-132 1.98x 107 3.17 x 104 5.55x 10" 8.74 x 107 9.02 x 102
-131 7.31x 1072 1:17 x 107 2.05x 107 322x107 - 3.33x 107
1-132 509 x 107 8.14 x 1077 1.42 2.24 2.31

1-133 477 x107 7.63x 107 1.33. 2.10 - 217

1-134 7.95x 107 1.27 2.22 3.50 3.61

1-135 . 6.36 x 107 102 178 . 2.80 . 289

Cs-134 5.26 x 10 8.41x 107 1.47 x 1073 2.32x10° 2.39x 107
Cs-136 3.56 x 10 5.70 x 10 9.96 x 107 1.57 x 107 1.62x 1073
Cs-137 1.42x107 2.27x 103 3.96x 10 6.24 x 1073 6.44 x 1073
Ba-140 809x10° | 129x10% | 226x107 | 3.57x107 3.68x 107
La-140 T 8.09x 107 129x102 | 226x102 | 357x102 | 368x102
Ce-141 6.07 x 10 9.71x 10 1.70x107° 2.67 x 107 276 x 1073
Ce-144 6.07 x 10° 9.71x 107 1.70 x 1077 2.67x 107 2.76 x 102
Np-239 1.58 x 1077 252x 107 442 x107 6.95x 107 7.18 x 107

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

lodine Activity
i DCD Dose | X/Q Ratio ' Site Dose
Location Time (hr) (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2 1.0x 107 - 1.33x 107 1.3x 1072
LPZ 0-720 1.0 x 107 8.16 x 102 8.2x 1073
Limit —_ - — = 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 mult|ply|ng the total DCD dose by the
‘maximum X/Q ratio from Table 15.1-4. EE

Draft Revision 1
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Table 15.1-64
Activity Releases for ESBWR Cleanup Water Line Break

Activity Release (Ci)
‘Equilibfium Pre-Incident
Isotope lodine Spike
11-131 4.10 8.21x 10
1-132 2.85x 10" 5.71 x 102
1-133 2.68 x10 5:35x 10% -
I-134 4.46 x 10" 8.92 x 102
1-135 ~ 3.57 x 10' - 714x102
Cs-134 2.95x 102 2.95x 102
Cs-136 2.00 x 102 -2.00x 102
Cs-137 7.95 x 102 7.95x 107
Co-58 - - 2.42x 102 - 2.42x 1072
Co-60 4.85x 1072 4.85x 1072
Sr-89 - 1.11 x 107 - 111 x 107
Sr-90 7.72x10° 7.72x 1073
yeo - - 7.72x103 772 %1073
Sr-91 4.31 4.31
Sr-92 : 976 - - 976
Y-91 454 x 1072 454 x 1072
Y-92 5.90 5.90
Y-93 431 4.31
Zr-95 8.86 x 103 8.86 x 1073
Nb-95 8.86 x 103 8.86 x 1073
Mo-99 2.20 2.20
Tc-99m 2.20 2.20
Ru-103 | 223x107 223x107% -
Ru-106 3.41x 1073 3.41x1073
Te-129m 454 x 1072 4:54 x 1072
Te-131m 1.09 x 107 1.09 x 1071
Te-132 1.11 %1072 1.11 x 1072
Ba-140 454 x 107 454 x 101
La-140 : 454 x 101 454 x 10"
Cel141 3.41x 102 3.41x 102
Ce-144 3.41x 1073 3.41x103
Np-239 8.86 8.86

Reference: ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-65
Doses for ESBWR Cleanup Water Line Break with Pre-Incidént lodine 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 101 9.2 x 107"
LPZ 0-8 | 70x107" | 816x102 | < 57x102
Limit — — — 25
Reference: ESBWR DCD Rev. 6 (15.5-10)
Table 15.1-66
Doses for ESBWR Cleanup Water Line Break with Equilibrium lodine Activity
DCD Dose X/Q Ratio Site Dose
Location | Time (hi) | (rem TEDE) | (Site to DCD) | (fer TEDE)
EAB 0-2 40x 10" 1.33 x 10 53x107?
Pz - 0-8 10x 1077 | T 816X 107 82x10% "~
Limit — — — 25
Reference; ESBWR DCD Rev. 6 (15.5-
15-58 Draft Revision 1
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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
1133 12x10" [ 28x102 | 1.9x10% [ 27x10° { 42x10% | 55x10% | 56x10% | 57x 103 | 5.7 x 10°
1-134 9.9 11x10%2 [ 20x 102 | 21x 102 | 2.1x10% | 21 x10% | 2.1 x10% | 2.1 x 10% | 2.1 x 10?
1-135 1.1x107 [ 24x102 | 1.3x10% | 1.7x10% | 21x10% | 22x10% | 22x10% | 22x10% | 2.2x 103
Xe-133 | 26x10" [ 22x10% | 52x10% | 1.2x10% | 4.0x 105 | 2.1 x 108 | 29x 10° | 5.2x10% | 1.1 x 107
Xe-135 9.4 82x102 | 16x10% | 3.0x10* | 65x10° [ 1.0x10% [ 1.0x10% [ 1.0x10% | 1.0x10%
Cs-134 12 [ 27x10" [ 20x10%2 | 29x102 | 5.1x10% | 8.7x 102 | 9.6x10% | 1.1x10% | 2.3x 103
Cs-136 | 4.1x 10" 8.7 63x10" | 9.4x10" | 1.6x10% | 27x10% | 29x10% | 3.4x 102 | 5.0 x 10?
Cs-137 |79x1071| 1.7x10" [ 1.2x102.] 1.9x102 | 33x10%2 | 56x10% | 6.1x 102 | 7.3x 102 | 1.5x 10®
Ba-139 0 8.2 23x10" | 23x10" | 23x 107 | 23x 10" | 23x 10" [ 23x 10" | 2.3x 10°
Ba-140 0 16x10" [ 1.4x10%2.| 21 x 102 | 3.6x 102 | 6.0x 10?2 | 65x 10% | 7.6 x 10% | 1.1 x 10°
La-140 0 3.2x10™ 8.8 1.9x10" | 59x10" | 1.9x10% | 23x10% | 33x10% | 7.4 x 102
La-141 -0 12x10" [ 62x10" [ 7.4x 107" [8.4x 10" | 82x 10! { 8.2x 10" | 8.2x 107" | 8.2x 107!
La-142 0 78x102[23x10" [24x10"[24x10" | 24x10" [24x10" | 24x10" | 24 x 10"
Ce-141 . 0. |39x10"{ 33 4.9 86- |15x10" | 1.6x10" | 1.9x 10" |-3.4x 10!
Ce-143 0 35x 10" 28 4.0 6.4 8.9 9.1 9.3 9.4
Ce-144 0 32x 10" 27 4.0 7.2 1.2x10" | 1.4x 10" [ 1.6 x 10" | 3.3x 10"
Pr-143 0 1.4x 10" 1.2 1.8 32 56 6.1 7.3 1.1x 10"
Nd-147 0 6.3x102|52x10" | 7.8x 10" 14 2.3 - 24 . 28- 40
Np-239 0 46 37x10" | 54x10" | 9.1x 10" | 1.4x102 | 1.4x 102 | 1.5x 102 | 1.6 x 102
Pu-238 0 96x10%]80x10° | 1.2x102}21x102|37x10%|4.0x102 [ 49x10? | 1.0x 10"
Pu-239 0 11x10% [ 89x10% [ 13x103 [24x10°|4.1x10°3|45x10° [54x103 | 1.1x 1072
Pu-240 - 0 14x10% 1 1.2x103 [ 1.7x103 [3.1x10°|53x10°2|58x103 | 7.0x 103 | 1.5x 1072
Pu-241 0 44x102 | 37x10" | 56x10" | 9.8x 107" 1.7 1.9 22 46
Am-241 0 21x10°11.8x10%|27x10* | 47x10% [82x10%{9.1x10% | 1.1x 103 | 24x103
Cm-242 0 50x10° | 42x102|63x102|1.1x107" [ 19x10" [21x10" | 25x 10" | 5.1 x 107
Cm-244 0 26x10%122x10%|33x103|58x10°3|1.0x102 | 1.1x102 | 1.3x102|2.8x 1072
Reference: ESBWR DCD Rev. 6 (15.5-10)
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Table 15.1-68
‘Doses for ESBWR Loss-of-Coolarit Acciderit

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 2.3-4.3@ 2.24 x 10! 1.33x 107 2.98
wz ] 0-8 1T 693 7 | T816x102 | 565x 10
- 8-24 454 7.21x 102 3.28 x 107"
S 2496 | 472 '560x102 | 264x10"
96-720 4.56 3.97x107? 1.81x 107"
Total” | 2.08x10' T T T 13
Limit — — - 25

(;3\5- VVorstACése 2-hour geﬁdd is 2.3'—4'.'3~ho-ur‘s‘ S
Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond {o the radiation doses in DCD Rev, 6
" (Reference 15.5-10). o T oo o R o
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Table 15.1-69
Activity Releases for ESBWR Fuel Handling Acciderit
Activity
Release (Ci),
Isotope 0-2 hr
[-131 - 1.37 x102
1-132 7.01x 102
1-133 8.21 x 10"
I-134 5.24 x 1077
I-135 - 1:28 x 101
Kr-85m 9.96 x 10"
Kr-85 498x10% -
Kr-87 1.07 x 1072
Kr-88 2:85x 10" -
Xe-133 3.23x10%
Xe-135 2.01x10% -

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

Doses for ESBWR Fuel Handling Accident

Table 15.1-70

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2- 41 1.33x 10" 5.5x 107"
LPZ 0-8 4.0x10" 8.16 x 102 3.3x10%2
Limit — — — 6.3
Reference: ESBWR DCD Rev. 6.(15.5-10)
15-62 Draft Revision 1
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Chapter 7 Environmental Impacts of Postulated Accidents
Involving Radloactlve Materlals

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 undug 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 include 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-appHeste-both-versions_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 deS|gn |s standard LWR technology, and-is-core-wilkhave-a—relatively

beemdeel—by—these—fer—the—e&het—fe&r—reaeter—typesand given its relatuvelv small thermal output, the

accident consequences associated with the mPower reactor are considered o 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 verlfy that the accident doses are
bounded by those prowded in the ESP or would prov1de 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):

e SRP Section 15.1.5A, Radiological Consequences of Main Steam Line Failure Outside
Containment of a PWR '
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e SRP Section 15.2.8, Feedwater System Pipe Break
e SRP Section 15.3.3,:Reactor Coolant Pump Rotor Seizure (Locked Rotor Accident)
e SRP Section 15.3.4, Reactor Coolant Pump Shaft Break

o SRP Section 15.4.9, Spectrum of Rod Drop Accidents . _

e SRP Section 15.6.2, Radiological Consequences of the Failure of Small Lines Carrying
Primary Coolant Outside Containment S I '

" ‘o ~ SRPSection 15.6.3, Radiological"Consequences of Steam Generator Tube Failure™

e SRP Section 15.6.5, Loss of Coolant Accidents Resulting from Spectrum-of Postulated Piping
Breaks within the Reactor Coolant Pressure Boundary

° SRP Section 1574 RRa'diologvic‘auImCo_nseduencéé 7of'FueI\AH;:1.r~1(;Iir-1§ AeCI;jents
RG 1.183 (U.S. NRC Jul 2000) includes the following additional accidents:

o PWRRod Ejection Accident (corresponding to SRP Section 15.4.8) ™~
e BWR Main Steam Line Break (correspondingto 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 cfiteria in 40-GFR-60-34-ard-1+0-GFR-18810 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 présume substantial core melt with the
release of significant amounts of fission products. The postulated LOCAs are expected to more
" closely approach 10'CFR 52.1768-34 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 demonstrate that thé 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

7.1-2 Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
o ] ESP Application
Part 3 — Environmental Report

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 percentale X/Q values from Subsection 2 7 5 are used in these evaluatlons in
accordance with NUREG-1555:

¢ EAB,Oto2hours:885% 1008 sec/im® -~~~ = oo o

e LPZ, 0108 hours:5.30 x-10"¢ sec/m?
8 to 24 hours: 3.92 x 10" sec/m?
24 to 96 hours: 2.05 x 10°® sec/m?
96 to 720 hours: 8.05 x 10”7 sec/m?

The accident dose calculations are performed using the activity releases for the following time
intervals: S : : : R -

e EAB: 2-hour period yielding the maximum dose
e LPZ: 0to 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 86-3452.17. 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 (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). o o )

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 térms methodo|o§iésA and a's'surr‘\-pt‘idnsn 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, methodologles and assumptlons are based
on the alternative source term guidance in RG 1.183.
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MHI Aug-20680ct 2009. Document MUAP-DC001, APWR Design Control Document for the US-
APWR, Tier 2, Mitsubishi Heavy Industries, Ltd., Revision 2, August28080ctober 2009.
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Environmental Protection Agency, EPA-520/1-88-020, 1988.

U.S. EPA 1993. Federal Guidance Report 12, External Exposure to Radionuclides in Air, Water, and
Soil, U.-S: Environmental Protection -Agency, EPA-402-R-93-081, 1993. -

U.S. NRC Mar 1972. Regulatory Guide 1.25 (Safety Guide 25), Assumptions Used for Evaluating the
Potential Radiological Consequences of a Fuel Handling Accident in the Fuel Handling and Storage
Facility for Boiling and Pressurized Water Reactors, NRC, March 1972.

U.S. NRC Jun 1974. Regulatory Guide 1.3, Assumptions Used for Evaluating the Potential
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U.S. NRC Nov 1982. Regulatory Guide 1.145, Atmospheric Dispersion Models for Potential Accident
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U.S. NRC Jul 2000. Regulatory Guide 1.183, Alternative Radiological Source Terms for Evaluating
Design Basis Accidents at Nuclear Power Reactors, NRC, July 2000.

U.S. NRC Mar 2007. NUREG-0800, Standard Review Plan for the Rewew of Safety AnaIySIS Reports
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Westinghouse Sep 2008. AP1000 Document No. APP-GW-GL-700, AP1000 Design Control -
Document, Tier 2, Westinghouse, Revision 17, September 2008.
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Table 7.1-1
Design Certification X/Q Values and Ratios to Site X/Q Value for AP1000
X/Q (sec/m®) XQ
- -Release - - Ratio
Accident Location Time (hr) DCD Site (Site/DCD)
EAB 0-2 51x10* | 885x10° | 1.74x10"
LPZ 0-8 2.2x10% 5.30 x 106 2.41x 102
LOCA 8-24 _.1.6x10% | 3.92x10° | 2.45x1072
24-96 1.0x 10 2.05x 10 2.05x 1072
.. . 96-720 _ | . 8.0x10% |[_805x107 | 1.01x10?
EAB 0-2 1.0x 103 8.85x 10° 8.85x 107
LPZ 0-8 5.0x10% | 530x10% | 1.06x102
Other 8-24 3.0x10% 3.92x10® 1.31 x 1072
] . 24-96 15x10* | 205x10®° | 1.37x102
96-720 8.0x10° 8.05x 1077 1.01 x 1072

" Reference: AP1000 DCD Rev. 17 .(Wes'(indh'ou's'e Sep2008)
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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) xQ
Release = -Ratio

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

EAB 0-2 50x10% | 885x10° | 1.77x10"

LPZ 0-8 2.1x10% 5.30x 108 2.52x10%

8-24 1.3x10% | 392x10% | 3.02x10%2

24-96 6.9 x 10 2.05x 10 2.97 x 102

. 96-720 28x10° | 8.05x107 | 2.88x1072

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 e TR EEE Ratio
Accident Location Time (hr) DCD Site (Site/DCD)
Cleanup |EAB 0-2 229x102 | 885x10™ 3.86x 1073 _.
WaterLine o7 0-8 229x102 | 530x10° | 2.31x107
Break
- EAB T0-2 137x10°% | 885x10° | 6.46x102
LPZ 0-8 1.56 x 10 5.30 x 10 3.40 x 102
LOCA ' 8-24 9.61x 1070 3.92 x 10°° 4.08 x 102
24-96 3.36x 10° 2.05x10® 6.10 x 102
96-720 7.42x 10 8.05x 107 1.08 x 107
EAB 0-2 1.37x 103 8.85x 10°° 6.46 x 1072
| other : V2 Tarx . SOX TV | OAeX W .
LPZ 0-8 1.37x 107 530x10° 3.87x 103

© "Reference:’ABWR DCD 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 2.00x10° | 8.85x10° | 4.43x102
LPZ 0-8 1.90x 10 530x 10° 2.79x 102
LOCA --  -- |- - 8-24 S 1.40x10% | 3.92x10%. | 2.80x102.
24-96 7.50 x 10 2.05x 100 2.73x 102
96-720 3.00x 107 |- -8:05x 107 --| - 2.68 x 1072
EAB 0-2 2.00x 1073 8.85x 10 4.43 x 1072
. TP R o 4 |- - 4B . -2
Small Break | -PZ 0-8 1.90% 10 5.30% 10 2.79% 10
Outside 8-24 1.40 x 104 3.92x 10 2.80 x 1072
Containment 2496 | 750x10° | 205x10° | 273x107
96-720 3.00x 107 8.05x 1077 2.68 x 102
EAB 0-2 2.00x 1073 8.85x 10°® 4.43 x 102
Other
LPz 0-8 1.90 x 10 5.30 x 10© 2.79x 102

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 DCDh Site Dose (rem TEDE)
| Section Accident Design | Section EAB | LPZ | Limit
Pre-Incident AP1000 | 1515 | 89x102 | 86x103 | 25
1 5A Steam System | '0dine Spike APWR 1515 | 34x102 | 28x103 '
(PP Falire | pccigentnitiated  |AP1000 | 1545 | 97x10% | 23x10% | 25
lodine Spike APWR 1515 | 57x102 | 7.3x103
. .| Locked Rotor | No Feedwater AP1000 | 1533 | 7.1x10% | 41x10% | 25
1533  |Accident Feedwater Available AP1000 15.3.3 53x102 |848.0x 1073
_|Locked Rotor Accident APWR . | 1533.| .87x102 | 19x1072
1548 | Rod Ejoction Accident AP1000 15.4.8 32x10" |6058x102| 6.3
: APWR 1548 | - 9.0x 10" 1.2 x 10"
AP1000 15.6.2 19x 10" 11x102 | 25
Small Break Outside Containment- - APWR- | 1562 | 2.7 x 10 15x 102~
15.6.2 ABWR 15.6.2 1.5x 1072 9.2x10™*
Small Break | Pré-Incident lodine Spike |ESBWR ™" "154:8™7" 1.5%102" | 28%1037( 25
Outside Ctmt | Equilibrium lodine Activity | ESBWR | 15.4.8 4.4x107° 28x10% | 25
| Predncident AP1000 | 1563 | 201.9x10" | 13%x102 | 25
g::g:ator lodine Spike APWR 1563 | 64x107 | 3.8x1072
1563 ;Z*;fure' AccidentInitiated AP1000 | 1563 | 97x102 |8987x103| 25
lodine Spike APWR 156.3 1.7x 10" 1.1x 102
. pre_jﬁcideﬁ: T ABWR 1564 | 18x 107 T1x102 | 25
eea |sloam lodine Spike ESBWR | 1545 | 12x107 | 66x107
'é':‘ez ) Equilibrium ABWR 1564 | 90x10° | 54x10% | 25
lodine Activity ESBWR | 1545 | 89x10° | 28x103
AP1000 15.6.5 43 5.5x 10" 25
15.6.5 Loss-of-Coolant Accident APWR | 1965 2 34x107. |-
ABWR 15.6.5 6.3x 107" 7.9x 10"
ESBWR | 15.4.4 9.9x10" 57 x 107 {-
AP1000 15.7.4 46x10" |2827x102| 6.3
1574 |Fuel Handliﬁg Accident APWR 1574 | 58x107 | 35x10%
ABWR 15.7.4 22x10" 1.3x 1072
ESBWR | 1541 | 1.8x10" 1.1 x 1072
7.1-10 Draft Revision 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 B ] Design | Section| EAB LPZ | Limit
Feedwater Pre-Incident lodine Spike | ESBWR 15.4.7 8.0x 107 4.7 x 102 25
None Line Break Equilibrium lodine Activity |ESBWR | 15.4.7. | 4.9x 1072 2.8x10° | 25
Cleanup Water Line Break ABWR 15.6.6 46x1073 2.7 x 10 25
None - Cleanup Water |Pre-Incidentlodine Spike |[ESBWR |- 15.4.9- 3.1 x 107 20x102 | 25
Line Break Equilibrium lodine Activity | ESBWR | 15.4.9 18x102 | 28x10° | 25

" Note: This table summarizes the doses from the tablesthat follow. For the ABWR, thie Whole body and thyroid doses within~ =
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 a

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}

ESBWR DCD Rev. 6 (GEH Aug 2009)

re no radiological consequences for the accidents described in SRP Sections 15.2.8,
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Table 7.1-6
Activity Releases for AP1000 Main Steam System Piping Failure with Pre-Incident lodine -
Spike ’
Activity Release (Ci) : -
Isotope 0-2 hr 2-8 hr 8-24 hr 24-72 br Total

Kr85m 7 7|7 6.86x102| T 114 x 10| 6.80x10%2| 7 .20 x 102 7 257 x 1021

Kr-85 282 x 10° 8.47 x 102 2.25 6.68 1.01 x 10¢

Kr-87 2.76 x 102 1.34x 102 520x104 000 4.15x10%

Kr-88 1.12 x 102 137 x102| 4.04x102| 800x10¢4| 290x102

Xe-131m 1.28 x 10° 379x 10 9.81x 10 2.70 4.19
Xe1dym | 1sexiof| asixiel]  104]  208] 370

Xe-133 1.18 x 101 3.45x 101 8.65 x 101 2.16 x 102 3.49 x 10%

Xe-135m 3.04 x 103 |, 1.30 x 1053| 0.00 000 3.05x103

Xe-135 310x 101}  6.90x10| 835x10<l| 3.39x10d 217

| Xe-138 3.99x102| . 1.10x102| . 0.00 . 000 . 400x102| _
1-130 3.59x 102 142 x 10|  2.09x102 1.33x10°t|  843x10<

k131 - - 240x101| --121x10|  -340x10'|  8.21x10%|-  1.49x 102 N
1132 3.05x10t 4.14 8.07 x 10° 6.00 x 102 3.55 x 101

1133 - 434x10'| - 1.90x10! 3.53 x 10} 3.98x101|  1.38x10?

1134 6.74 1.63 x 10 1.40 x 102 0.00 6.90

11135 260x1011 " © 816 7547 71| T 4.34x100

Cs-134 1.90x 10|  1.95x10°t| 519x10? 1.54 213 x 101
lcs-136 | 282x101|  286x 10 742x10t| 206| 3.13x10t

Cs-137 1.37 x 10! 1.41x 10+ 374 x 101 1.1 1.53 x 104

Cs-138 1.01 x 101 1.02 x 103 0.00 0.00 1.01 x 101

Total 215x10%|  8.15x10! 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 {(Westinghouse Sep 2008)

7.1-12 Draft Revision 1
(Dated 01/13/2011)




Victoria County Station
- ESP Application
Part 3 — Environmental Report

Table 7.1-7
Doses for AP1000 Steam System Piping Failure with Pre-Incident lodine Spike -

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) | EAB " LPZ |SitetoDCD| EAB | " LPZ
0-2 1.00 — 8.85x 107 8.85x 1072 —

0-8 S T = T 7581x107 1.06x102 | "= TTT646x107% |

8-24 — 7.18 x 1072 1.31x 107 — 9.38x 10

2496 | = T1.08x10" |7 137x1027 T — 7| 148x10%

Total 1.00 7.61x 10" — 8.85 x 102 8.57 x 103

Cluimit T T — T = I L T T A

_Note: Time-dependent LPZ doses and lotal LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17
{Westinghouse Sep 2008)

7.1-13 ’ : Draft Revision 1
(Dated 01/13/2011)



Victoria County Station
ESP Application
Part 3 — Environmental Report

Table 7.1-8
Activity Releases for AP1000 Main Steam System Piping Failure with Accident-Initiated
lodine Spike

Activity Release (Ci) -

Isotope 0-2 hr 2-8 hr 8-24 hr 24-72 hr Total
Kr-85m ~ | 686x102| T 114x10%| T 6.80x10%| 6.20x10%| T 257 x 10
Kr-85 282 x10° 847 x 1021 2.25 6.68 1.01 x 10t
Kr-87 276 x 102 1.34 x 102 520x 10| 000| 4.15x10%
Kr-88 1.12 x 1021 1.37 x 10°1 4.04x10%| 8.00x10%| 290x10<
Xe-131m 1.28 x 102 3.79 x 101 9.81x 101 2.70 419
xet3am | 1Sex10[ asix1ef] Lo4]  208] a0
Xe-133 1.18 x 101 3.45x 101 8.65 x 101 216 x 102 3.49 x 102
Xe-135m 3.04x103]  1.30x108| 0.00| 000| 3.05x103
Xe-135 3.10 x 101 6.90 x 10-1 835x10°| 3.39x101 217
Xe-138 3.99 x 1033 140 x 102 .. 0.00 . _0.00| 4.00x10=
1-130 4.15x 10~ 9.95 x 10 1.58 1.01 4.00
131 257 x 101 - 573 x 10t 1.56 x 102 4.13-x 10% 6.52 x 102
1132 457 x 101 9.74 x 101 223x 101 2.00x 10 1.66 x 10%
1-133 - 4.85x 101 1.14x10%| - 227x10%] - 255x10%| - 6:45x10%
1134 133 x 10! 1.86 x 101 2.60 x 10 000 3.22x101
135~ |7 3.20x101| U z74x101|"  7.83x10%| T 477x10Y| T 205%10%|
Cs-134 1.90 x 101 1.95 x 10= 519 x 10°! 1.54 2.13x 10t
Cs-136 | 282x101|  286x10l|  742x10t| T 206  343x10!|
Cs-137 1.37 x 10! 1.41 x 10 3.74x 104 111 1.53x 101
Cs-138 1.01 x 101 1.02 x 102 0.00 0.00 1.01 x 10!
Total 2.50 x 10% 4.03 x 102 5.79 x 102 9.19 x 102 2.15x103

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 AP1000 Steam System Piping Failure -
with Accident-Initiated lodine 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% |~ 9.74x107? =
0-8 — 1.02 1.06x 1072 — 1.08 x 1072
8-24 S - 3.77x10™" 131x107% = - 4.93x 103
24-96 — 5.36 x 10! 1.37 x 1072 — 7.33x 103
Total ~1.10 1.93 = "9.74x 102 2:31x10%
Limit — — — 25 25

Note: Time-dependent L PZ 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 AP1000 Locked Rotor Accident

Activity Release (Ci)
'No Feedwater Wit Feedwater
Isotope 0-2hr | 0-6 hr 6-8hr Total
Kr-85m_ 8.16 x 101 2.38 x 102 412x 10! 279 x 102
Kr-85 7.58] 3.03x10' ~101x10t) 404 x 101
Kr-87_ 1.20 x 10? 2.07 x 10% 5.40 212 x 10%
Kr-88 2.08x10%|- - - 521x10%| - - 6.04x101} - 5:81 x102|--
Xe-131m 3.77 1.50 x 10% 4.94 1.99 x 101
Xe-133m - 202x101|- - 7.85 x 101 - - 248x10Y - - 1.03x10?
Xe-133 6.66 x 102 263 x 103 8.57 x 10% 3.49 x 102
1Xe-135m | 324%10t 3.30x10t[ T 000 T U330x10b
Xe-135 1.59 x 102 5.40 x 102 1.32 x 102 6.72 x 10%
| Xe-138 T 129x10%2| 130x10%] 0.00| @ 130x10%|
1130 8.45 x 101 8.81x 107 565 x 10= 145
=E 377 x 10 4.60 x 107 3.46 x 101 8.06 x101|
1132 279x 10! 1.43 x 10! 3.95 1.83 x 101
£33 | 486x10'|  533x10'|  364xi0%|  B97x10L
134 . 288x10! . 583 _209x10% .. 874
1-135 4.19 x 10! 374x10! 2.05x 10! 579 x 101
Cs-134 129 148 . ... 111 2.59
Cs-136 563 x 10 517 x 10 3.47 x 10 8.64 x 10°
|Cs-137 7.74 x 1071 © o 871x10| - . 650x104 1.52
Cs-138 6.08 295 113 408
-| Rb=86 1.33x 10% 1.64 x 102 - 1.27 x 102 2.91x 102
Total 1.62 x 103 4.59 x 103 1.24 x 103 5.82 x 102
Note: Source terms are for the radiétion' (;Iose ve;lﬁes recor-ded in DCD Rev. 17 Meéti‘nqhouse S;ep- 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 |77 LPZ ~ |[SitetoDCD| EAB LPZ
0-2 8.00 x 10 — 8.85x 1072 7.08 x 1072 —
-8 ] — U 389x10" ] 106x102 | T — [ a12x103
Total 8.00 x 10" 3.89 x 107 — 7.08x 102 412 x 103
Limit o= T =2y = 25 | 25 T

Note: Time-dependent LPZ doses and total LPZ and EAB doses correspond to the radiation doses in DCD Rev. 17 _
(Westinghouse Sep 2008)

Table 7.112
Doses for AP1000 Locked Rotor Accident with Feedwater Available

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
. Time(hr) | EAB | = LPZ SitetoDCD |  EAB |  LPZ
0-26-81 6.00 x 107" — 8.85x102 | 531x107 —
-8 . | = #94752x10" | 106x102 | — | 8427.97x10°
Total 6.00x 10" | 7947.52 x 10°" — 531x10? | 842797 x 1073
Limit o - . = S .25 | ...25.

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

"~ Note: Time-depéndent 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 7.113
Activity Release for AP1000 Rod Ejection Accident

Activity Release (Ci)

Isotope - |+ 0-2hr - 2=8 hr 8-24 hr | 24-=96 hr 96720 hr Total
Kr-85m 1.12 x 10 6.48 x 101 387 x 10 1.80 0.00 217 x 102
Kr-85 . 501] . . 5860 149x10'| . 3.35x10% 2.88 x 104 347 x 104
Kr-87_ 1.82 x 102 260 x 101 1.03 0.00 0.00 2.09 x 102
Kr-88 1 291x104]  118x10%|  3.49x10'| 3.00x10| ~ 000|  444x10¢
Xe13im | 4.94 546|  142x10%| 2.86x107| 1.16x104| 1.69x 107
Xe-133m 267 x 107 2.81x10% 6.49 x 107 8.45x 101 531x101 2.57 x 102
Xe-133 77 |77 879x10% 959102 240x 103 427x103]" ~ 844 x10% 169 x10%
Xe-135m 7.34 x 107 5.00 x 10°¢ 0.00 0.00 0.00 7.35x 10
Xe-135 - - -} 2.15 x 104 1.72 x 10% 2.09x10%}-- -4.34x 107 -2.00x107'[ -6.40x10%
Xe-138 2.99 x 104 1.40 x 10-7 0.00 0.00 0.00 2.99 x 104
1300 , 490 728 432 200x107| 000 167x10!
1-131 1.36 x 10% 2.45 x 104 2.31x 102 310x 107 168 101 6.60 x 102
1-132 1.53 x 104 9.94 x 10! 9.80 0.00 0.00 2.62 x 102
1133 2.72 x 102 4.40 x 10% 3.18 x 104 2.30x 10 0.00 1.05 x 102
1-134 1.66 x 104 2.85x 101 1.00 x 101 0.00 0.00 1.95 x 10¢
135 2.39 x 10° 297 x 104  119x104] - 2:40 0.00 6.57 x 10%
Cs-134 3.08 x 10! 6.22 x 101 6.03 x 107 7.70 520 1.66 x 102
Cs-136 . 879 1.75 x 101 1.67x 101 . 2.05] . 6.50x 107 457 x101
Cs-137 1.79x 101 362 x10! 351x 10! 4.52 3.05 9.68 x 107

[Csf3s | 109xIGF[ 700[ 000 000 000[ 116x10%
Rb-86 3.62 x 107 727 x 107 6.96x107| B840x 102 3.70 x 10 1.91
Total 3.23x 102 2.62 x 102 3.57 x 102 4.53 x 10 8.92 x 103 2.29 x 102

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 {(Westinghouse Sep 2008)

Table 7.1-14
Doses for AP1000 Rod Ejection Accident
DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)

Time (hr) EAB LPZ .. | SitetoDCD EAB . LPZ.
0-2 3.60 — 8.85x 102 3.19x 107 —
0-8 = 4-684.38 - 1.06x107° — 4-864.64 x 10
8-24 — 7.85 x 10-1 1.31 x 10 — 1.03 x 10%
24-96 — 6.34 x 10% 1.37 x 10% — 8.66 x 102
96-720 |’ — | 202x7102 T 101Tx10% I 2.03x10%
Total 3.60 645525 — 3.19x 107 599578 x 107
Limit — — 4 — 63 6.3

Note: Time-dependent LPZ doses and total LPZ and EAB doses corresgond {o the radiation doses in DCD Rev. 17

{Westinghouse Sep 2008)
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Nate: Source terms are fo} ihe radiation dose values recorded in DCD Rev. 17 (We-s‘ti'nqhbus-e éep 2008)

Table 7.1-15
Activity Releases for AP1000 Small Break Outside Containment

Activity Release

L
Isotope 0-0.5 hr
Kr-85m 1.24 x 101
K85 2.40x 10|
Kr-87 7.05
Kr-88 221x101
Xe-131m 1.99 x 10t
Xe-133m = 2,50 x 1011
Xe-133 1.84 x 102
Xe-135m 2.59
Xe-135 520 x 10!
Xe-138 - 3.65
1130 189
=131 9.26 x 101
132 3.49 x 10
1133 ~ 2.01x102
=134 1.58 x 10°
1-135 _ 168x10¢
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

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 1072 1.86x 107" —
0-8 — 4-621.03 1.06 x 1072 — 4:081.09x 102
Total 2.10 4.821.03 — 1.86 x 1077 4-081.09 x 107
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 lodine
Spike
N _ Activity Release (Ci)
Isotope 0-2 hr 2-8 hr 8-14 hr Total

Kr-85m 553 x 101 1.93 x 101 0.00 7.46 x 10*
Kr-85_ 2.20 x 102 1.08 x 102 2.00 x 104 3.28 x 102
Kr-87. 239 x 104 3.61 0.00 2.75x 10t
Kr-88 9.22 x 101 2.65 x 101 0.00 1.19 x 104
Xe-131m - 996x10'  488x10' 0.00 1.48 x 10
Xe-133m 1.24 x 10% 591 x 10t 1.00 x 101 1.83 x 102
. Xe-133 - 9.19x108 4.47 x 103 1.00x101|  1.37x10%
Xe-135m 344 6.00 x 1033 0.00 3.45
Xe-135 246 x 104 1.02 x 102 1.00x 101  3.48x102
Xe-138 4.56 5.00 x 103 0.00 457
11130 i 1.79| 539x10%| 267x10| 211
131 1.21 x 102 527 3.05x 101 1.57 x 102
1-132 1.42 x 104 7.86x10:4 191 1.45 x 104
1-133 2.16 x 102 7.63 406 x10% 2.64 x 10%

1134 2.74 x 101 1.06 x10%| 200x104|  274x10%| o
(-135 1.27 x 10% 2.70 1.17 x 101 1.41 x 104
. |Cs-134 1.63 6.10 x 10 216 x 10- 1.91
Cs-136 242 8.80 x 102 3.15x 102 2.82
Cs-137 117 440 x10%|  156x107 137
Cs-138 5.64 x 101 0.00 0.00 5.64 x 101
Total 1.07 x 104 485x103| 961x10']  1.57x10%

Note: Source terms are for the radiation dose values recorded in DCD Rev

.17 (Westinghouse Sep 2008)

Table 7.1-18
Doses for AP1000 Steam Generator Tube Rupture with Pre-Incident lodine 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 — 8.85x 10 1.95x 1077 —
0-8 — 1.16 1.06 x 1077 — 1.23x 107
8-24 — 724720 x 1072 1.31x 107 — 9-469.41 x 107
Total 2.20 123 — 1.95x 107 1.32x 1077
Limit = = — 25 25

Note: Time-dependent LPZ doses and total L PZ and EARB 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
lodine Spike

_ Activity Release (Ci) B
Isotope 0-2 hr 2-8 hr 8-14 hr Total
Kr-85m 553 x 101 1.93x 101 0.00 7.46 x 101
K85 |  220x10Z| 108x10%| 200x10%|  3.28x102
Kr-87_ 2.39 x 101 3.61 0.00 2.75x10%
Kr-88_ 9.22 x 10* 2.65x 101 0.00 1.19 x 102
Xe-131m 9.96 x 101 488 x 101 0.00 1.48 x 104
Xe-133m |  1.24x10Z]  591x101| T100x1021| T 1.83x10%
Xe-133 9.19x 10% 447 x 108 1.00x 101 1.37 x 104
Xe-135m | - = 3.44 6.00x103] — - 0.0 - 345
Xe-135 2.46 x 102 1.02 x 102 1.00 x 10=% 3.48 x 102
Xe-138 - 456] - 500x10=3]- - 0.00| -~ - 457
1130 8.87 x 10- 1,62 x 107 8.23x 101 1.87
11131 - . 436 x.101 114x10%] . - e76x10L 1.23 x.102
1132 1.47 x 107 4.89 1.29 x 101 1.65 x 102
1133 - 933x107 1.99x 101 108x10%] . 2.21x10°
1134 559 x 101 6.06 x 10~ 6.02 x 10 5.60 x 107
1-135 7.61 x 101 989  4.38x10'[  1.30x10¢
Cs-134 1.63 6.10 x 102 2.16 x 101 1.91
Cs-136 242| 8.80x10% 315 x 10 2.82
Cs-137. |  147| 4.40x10Z| 156x10% T 137
Cs-138 5.64 x 101 0.00 0.00 564 x 101
Total 1.05 x 104 4.88 x 102 2.44 x 104 1.56 x 104

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 lodine Spike
DCD Dose (rem TEDE) “X/Q Ratio = - Site Dose (rem TEDE)

Time (hr) EAB LPZ Site to DCD EAB LPZ
0=2° ~ " - 110 - 8.85x 107 "974x10% | - —
0-8 — 6-276.10 x 107 1.06 x 10 — 6-666.47 x 107
8-24 — 469168 x 1077 131 %107 — 224220 x 107
Total 1.10 796778 x 1077 — 9.74 x 1072 8-858.66 x 107
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 7.1-21 (Sheet 2 of 2)
Activity Releases for AP1000 Loss-of-Coolant Accident

Activity Release (Ci)
Isotope| 1.4-3.4hr| 0-2hr | 2-8hr | 8-24hr | 24-72 hr| 72-96 hr | 96-720hr| Total |
Ba-139 | 544x10'| 3.74x10"| 456x 10" | 1.50x 10" 0 0 0 8.32x 10"
Ba-140_ | 1.63x10%| 7.61x10"| 249x10?| 151x10' | 0 | 0 | 400x10"| 341x10%
Mo-99 2.15x 10" | 1.01 x 10"| 3.24 x 10! 1.86 1.00 x 1072 0 0 4.44 x 10°
|Te-99m | 1.47x10"| 754 | 191x10'|590x10"| o | 0 | 0 | 272x10"
Ru-103 | 1.73x 10! 8.08 2.65 x 10 1.62 0 1.00x 102| 6.00 x 102 3.63x 10"
|Ru-105 | 818 | 433 | 100x10'|240x10"| o | o | 0 | 146x10"|
Ru-106 5.70 2.66 8.75 5.40 x 107! 0 0 3.00x 102| 1.20x 10"
Rh-105 | 1.03x10"| 488 | 153x10')830x10") o | 0 | 0 |210x10"]
Ce-141 3.89 1.82 5.96 3.64x107" | 1.00x 103| 1.00x 10| 1.20 x 1072 8.16
|Ce-143 | 346 164 | 514 | 278x10711.00x10% 0 | 0 | 7.06
Ce-144 2.94 1.37 4.51 276 x 107" 1.00x 103| 1.00x 10| 1.30 x 1072 6.17
Pu-238 | 9.16x1073| 4.28x10° 1.41x10?| 860x10%/ 0 | 0  |4.00x10°| 1.93x10%
Pu-239 | 8.06x 10| 3.76 x 10| 1.24x 103| 7.60x 10 0 1.00x 10| 3.00x 10| 1.70x 103
_|Pu-240 | 1.18x 10| 552x10%| 1.81x10%] 1.11x10*]1.00x10°| 0 | 5.00x10°| 248x10°|
Pu241 | 265x101] 1.24x 10" 4.08x 10| 2.50 x 102| 1.00 x 10 0 1.20x 10°3| 558 x 10"
|Np-239 | 448x10" | 2.12x10"| 675x10"| ~ 3.84 | 1.00x10?| 1.00x 10| 1.00x 10| 9.26 x 10’
Y-90 8.08x102| 3.81x102| 1.22x 107" 7.00x 1073 0 0 0 1.67 x 107
Y91 | 119 [554x107| 182 | 1.11x107)100x10° 0 |[400x10° 249 |
Y-92 7.89x 107" | 4.32x 107" 9.19x 10| 1.80 x 102 0 0 0 1.37
Y93 121 |e6o00x10"l 168 |680x10%| 0 | 0 .0 L2355
Nb-95 1.59 7.46 x 107" 2.44 149x 1071} 1.00x 1073 0 5.00 x 1073 3.34
|Zr95 | 159 |741x107") 243 | 149x107| 0 | 0  |600x10% 333 |
Zr-97 143 6.89 x 10! 2.05 9.80 x 102 0 0 0 2.84
|La-140 | 167 792x10"| 250 | 139x107| 0 0 0|34
La-141 1.03 5.54 x 10 1.23 270 x 102 0 0 0 1.81
|La-142 | 538x107"| 357 x107"| 4.74x107] 2.00x10°| 0 0 | .0 _|833x107]
Nd-147 | 6.16x 10| 2.89x 107" 942x10"| 5.70 x 102 0 0 1.00 x 1073 1.29
Pr143 | 139 |650x107"| 213 | 128x107)1.00x10% 0  300x10% 291 |
Am-241 | 1.20x10%| 559x 10| 1.84x 10| 1.13x 10 0 0 6.00x 107| 2.52x 10
_|Cm-242 | 282x 107 | 1.32x 10| 433x 10| 2.65x 10| 1.00x 10°| 1.00x 10°| 1.20 x 10| 593 x 102
Cm-244 | 3.46x10°| 162x103| 5.32x 10| 3.26 x 10| 1.00 x 10 0 1.60 x 10°| 7.28 x 103
Total | 3.53x10%| 1.72x10%| 8.14x10%| 1.35x10% | 1.54x 10%| 6.17x10%| 4.29x 102 8.78 x 10°

Note: Source terms are for the radiation dose values recorded in DCD Rev. 17 (Westinghouse Sep 2008}
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Table 7.1-22
Doses for AP1000 Loss-of-Coolant Accident

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB Pz SitetoDCD | EAB | LPZ

1.4-3.48) 2.46 x 10 — 1.74 x 10" 4.27 —

-8 | = T2A7x10" | 24102 | T = 523x 107
8-24 — 7.50 x 107" 2.45x 102 — 1.84 x 1072
24-96 - 293x 107" T205x10% | = '6.01x 107
96-720 — 5.49 x 10°" 1.01x 1072 — 5.52x 1073
Total 246 x 10" S233x10" | — 427 " 553x107"
Limit —_ — — 25 25

ia) V\}o-rst>cavse 2-;f;t;uvr>gériod is ‘1.4——3.Ajh>(;L.1rsA. o

Note: Time-dependent LPZ

(Westinghouse Sep 2008)

nd total LPZ and EAB

es_correspond to the radiation doses in DCD

v, 17
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Note: Sour:

Activity Releases for AP1000 Fuel Handling Accident.

terms are for the radiati

d

Table 7.1-23
Activity
Release (Ci)
Isotope 0-2 hr
Kr85m 840 ~ — |
Kr-85 1.10x 103
Kr-88 3.00 x 10°!
Xe-131m 5.52 x 102
Xe=133m 2.30 x 10°
Xe-133 8.88 x 10*
Xe=135m 1.02x 102 -
Xe-135 568 x 10°
-130 7.00x 107
1-131 3.47 x 102
-132 - - 2.44%10% -
I-133 1.08 x 102
1-135 3.20°
Total 9.92 x 104

values recorded in DCD Rev. 17 (Westinghouse Sep 200

Table 7.1-24
Doses for AP1000 Fuel Handling Accident
~ DCD Dose (rem TEDE) | X/QRatio |  Site Dose (rem TEDE)
Time (hr) EAB LPZ ~ Site to DCD EAB LPZ
0-2 5.20 — 8.85x 102 460 x 10" —
0-8 - 259 1.06x10°% | — 275x102
Total 5.20 2.59 — 4,60 x 10 2.75x 1072
| Limit - — . _ .63 ... 63

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

{Westinghouse Sep 2008)
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Reference; APWR DCD Reyv. 2 (MH] Oct 2009)

Table 7.1-25
. Activity Releases for APWR Steam System Piping Failure with Pre-Incident lodine Spike

Activity Release (Ci)

Isotope "0-8 hr 8-24 hr - Total -
Kr-85 3.21x 10° 2.40 x 10" 5.61x 10’
Kr-85m | 356x10"V | 877x 1072 |7 443%107"
Kr-87 9.12 x 102 1.43x 103 9.23 x 102
Kr-88 " 510x 10" | 646x 102 | 574x 101
Xe-133 1.07 x 102 7.75 x 10° 1.85 x 102
Xe-135~ T 438 |7 339 | 778
1-131 1.72x 10" 7.25 2.44 x 10
1-132° 618 | 166x10" | 635
-133 2.79x10' 9.03 3.69x 10
1134 349 | 1.01x10% 7349
1-135 162 x 10' 273 1.89 x 10"
Rb-86 864x102 | 1.62x10° | 880x 107
Cs-134 8.80 1.68 x 10" 8.97
Cs-136 232 | 433x102% | 237
Cs-137 5.01 9.56 x 1072 5.1
Total 232x10% | 125x10% | 356x10%

Table 7.1-26

~ Doses for APWR Steam System Piping Failure with Pre-Incident lodine Spike

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ - Site to DCD - EAB LPZ-
0-2 1.9x 107" — 1.77 x 107 3.4x10%2 —
0-8 = “1.0x 107" - 2.52 x 1072 = 25x10° -
8-24 — 7.6x103 3.02x 1072 — 23x10%
Total - 1.9x 10" - 1.1x 10" - = 3.4x1072 - 2:8x1073 -
Limit . — — — 25 25

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 7.1-27
Activity Releases -for APWR Steam System Piping Failure

with Accident-Initiated lodine Spike

Activity Release(Ci)
Isotope 0-8 hr 8-24 hr Total

Kr-85 3.21x 10! 240x10" |- 561x10]

Kr-85m 3.56 x 107" 8.77 x 1072 4.43x 107

Kr-87" ©9.42x 102 | 113x103 9.23x107? -

Kr-88 5.10 x 107 6.46 x 102 574 x 10

Xe-133 -~ 1.08x 102 8.03x10" ~1.88x10?

Xe-135 7.61 1.33 x 10! 2.09 x 10°

1-131 ~5.05x 10" 6.50x 10"~ 1 "1.16 x 102" -

1-132 9.89 1.49 1.14 x 10"

-133 7:65x 10" 8.09x10" | ~1.57x102

1-134 377 9.11x 1073 378

1-135° - 3.77x 10! 245x10" | 6:21x 10! -

Rb-86 8.64 x 1072 162x 1073 8.80 x 1072

Cs-134 8.80 1.68x 10| - 897

Cs-136 2.32 4.33x 1072 2.37

Cs-137 5.01 9.56 x 1072 - 5.1

Total 3.43 x 102 2.90 x 102 6.33 x 102

Reference} APWR DCD Rev. 2 (MH! Oct 2605) o -
Table 7.1-28
Doses for APWR Steam System Piping Failure with Accident-Initiated lodine Spike
DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD. EAB LPZ

0-2 3.2x 10" — 1.77 x 10" 5.7 x 1072 —
0-8 — 2.1x 10" 2.52 x 102 — 53x103 ..
8-24 — 6.5x 107 3.02 x 102 — 20x 1073
Total 3.2x 10" 2.8x 10" — 5.7 x 1072 7.3x10%.
Limit — — — 25 25

Note: Tim&dépendent LPZ doses anci total LPZ éna EAB doses correspond to the‘ ;adiétion doses in DCD Reyv, 27 (MHI Oc{ 2069)_
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Table 7.1-29
Activity Releases for APWR Locked Rotor Accident - -

Reference: APWR DCD Rev. 2 (MHI Oct 2009) .

. ...Table 7.1-30
Doses for APWR Locked Rotor Accident

Activity Release (Ci)

| I1sotope 0-8hr | "8-24hr | ~Total =~
Kr-85 1.12 x 102 8.40 x 10° 1.96 x 102
Kr-85m ~ | 640x10%° | 158x10% | 7.98x10° |
Kr-87 5.02 x 102 6.21 5.08 x 102
Kr-88 T137x10% | T 174x10 1.565x10%
Xe-133 6.87 x 103 4.96 x 103 1.18 x 10%
Xe-135 161x10% | T 767x10% | 237x10% | i
1-131 8.81 x 10! 2.32x 102 3.20x 102
132 7| T1e4x 10" T 835 | 277x10"
1-133 9.85 x 10" 2.17 x 102 3.15 x 102
1-134 © 7646 | 1A0x107 | 657
1-135 6.38 x 10" 9.16x 10" *| 1.55x10?
Rb-86 "323x10% | 866x102 | 119x10" |
Cs-134 3.24 8.78 1.20 x 10"
Cs-136 8.72x 107" 2.33 C321
Cs-137 1.84 5.00 6.84
Total ~ 114x10* | 671x10% | 181x10*

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB LPZ
10-12@)g-2 4.9x10" — 1.77 x 107" 8.7 x 1072 =
0-8 — 4.4x107" 252 x 1072 — 1.1x 1072
8-24 - = 2.5x107" 3.02x 102 — -+ 75x103
Total 49x 10" 6.9 x 107 — 8.7 x 102 1.9 x 1072
Limit - = — 25 - 25

(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 (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 | 96-720hr |  Total
Kr-85 2.63x10° 2.50 x 102 1.90 x 102 163 x 103 2.33x 103
Kr85m | 359x10% | 958x10%2 | 98 =~ | 0 - 456x10°
Kr-87 2.81x 103 3.50 x 10" 0 0 2.85x 10°
Kr-88 | 770x10% 1.02x10° | 205 T o 7| sm2x10d
Xe-133 3.81 x 10* 3.46 x 10° 211 x 104 4.22 x 104 1.36 x 10°
Xe-135 | " 931x10® | 532x10% | 540x102 | 281 T 152x%x10% T
131 | 5.82x102 7.17 x 10 2.58 x 102 7.79x 107 2.34x10°

1132 7 | 462x102° | 393x10" | 140x102 ] 0 | 501x10%
-133 1.12 x 10° 1.06 x 103 1.13 x 102 1.13x 10" 2.30x10°
134 " | 495x102 | 515x10" | 0 | 0 | 495x10%
1-135 8.75 x 102 4.39 x 102 6.60 4.00x 1073 132 x 103
Rb-86 | 4.16x10" 965x102 | o T} "o | s13x10"
Cs-134 4.15x 10" 9.79 1.01x 107 0 5.13x 10"
Cs-136 | 1.13x10" | 260 | 1.00x10° o 1.39x 10"
Cs-137 2.36 x 10! 5.57 0 0 2.92 x 10"
Total "1 653x10* | 445x10* | 222x10* | 446x10% 1.77x10°

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
10-2 51 - g— 1.77 x 107 9.0x 10" .
0-8 — 3.2 252 x 107 — 8.1x 1072
8-24 — - 8.8x10" 3.02x 102 — © 27x107%
24-96 — 1.6x 10" 2.97 x 1072 — 48x103
96-720 — 1 1.7x10T 2.88 x 1072 = : 49x103
Total 5.1 44 — 9.0x 107" 1.2x 10"
Limit S o= o — 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-101

Kr-87 7.05

Kr-88 - - 2.26x 10"

Xe-133 2.32x10°

Xe-135 7.70 x 10°

1-131 1.72 x 102

132 - - -- 7.98 x 10" — -

1-133 2.93x102

1-134 - 4:33x 10" --

1-135 1.85 x 10°

Total 3.90x 10%- -

Reference: APWR DCD Rev. 2 (MHI Oct 2009)
- . Table71-3¢ =
Doses for APWR Small Break Outside Containment
o DCD Dose (rem TEDE) = | X/Q Ratio . . Site Dose (rem TEDE) |
Time (hr) EAB LPZ Site to DCD EAB LPZ

0-2 15 — 1.77 x 107 2.7x 107 —
0-8 — 6.0x 10" 2.52 x 102 — 1.5x 107
Total 1.5 6.0x107" _ — 27x107" _1.5x1072
Limit — — — 25 25

Note: Time-dependent L PZ doses and fotal LPZ and EAB doses correspond 1o the radiation doses in DCD Rev. 2 (MHI Oct 2009)
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Table 7.1-35
Activity Releases for APWR Steam Generator Tube Rupture
with Pre-Incident lodine Spike

Activity Release (Ci) -
Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total

Kr-85 343x10% | 464x10"| 2.06x10° 1.59 x 103 527 x 10% -

Kr-85m 6.17 x 10 9.70 x 102 8.00 x 1073 0 6.18 x 10"

Kr-87 3.40 x 10" "0 0" 0 ©3.40x 10"

Kr-88 1.11x10% | 6.00x107? 1.00 x 102 0 1.11 x 102

Xe=133 1.16x10% | 1.44x10%2 | - 506 x 102 9.44x102 | 1.32x10% -

Xe-135 3.75x 102 2.18 6.70 x 10°" 0 3.78 x 102

131 4.18x10% |- 1.81 " 0 0" 420x 102 - |

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

1-133 S 716x10% | 224 0 0 - 7.18 x 102

1-134 128x10% | 6.00x107° 0 0 1.28 x 102

1-135 4.61x 102 6.70 x 107" 0 0 4.62x 102

Rb-86 454x103 | 544x10* 0 0 5.09 x 107

1Cs-134 463x10" | 563x102 1~ -0 o 5:19 x 10°"
Cs-136 1.22 x 10 1.45 x 1072 0 0 1.37 x 10"
‘| cs-137 - 264x10" | 3.21x102 0 0" 296 x 107" -
Total 1.76 x 10* 1.98 x 102 712 x 102 2.53x103 2.10x 10*
Reference; APWR DCD Rev. 2 (MHI Oct 2009)
Table 7.1-36
Doses for APWR Steam Generator Tube Rupture with Pre-Incident lodine 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 107 6.4 x 107 —
0-8 — 15 252 x 1072. — 3.8x107?
8-24 — 20x10°3 3.02x 102 — 6.0x10°°
24-96 — S 21x10%. . 2.97 x 102 — 6.2.x.10°°
96-720 — 1.7x 10 2.88x 107 — 49x10°
Total . 36 15 — 6.4x10" 3.8x102
Limit — — — 25 25

Note: Time-dependent L PZ doses and lotal L PZ and EAB doses correspond to the radiation doses 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 lodine Spike

Activity Release (Ci) —---

Isotope 0-8 hr 8-24 hr 24-96 hr 96-720 hr Total
Kr-85 343x10° | - 464 x10" 2.06'x 102 1.59x 10° 527 x 103
Kr-85m 6.17 x 10' 9.70 x 1072 8.00x 103 0 6.18 x 10*
Kr-87 -1 340x10" | -0 - 0 - -0 - | 340x10"-
Kr-88 1.11 x 102 6.00 x 102 1.00 x 102 0 1.11 x 102
Xe-133 - |~ 1.16x10* | -145x102 |- 5.06 x'102 9.44'x10%2 - |- 1.32x10%"
Xe-135 3,70 x 102 3.82 6.70 x 10" 0 3.74 x 102
1131 110x 102 -| 1.03x 10" S0 0- 1:20 x 102
1-132 5.24 x 10" 2.12x 10! 0 0 5.26 x 10"
11133 - |- 1.87x102 | -1:27x 10" 0 0 2.00x 102" -
1-134 3.05x 107 1.06 x 1073 0 0 3.05x 101
1-135 1 -1.19x 102 - 3.74 0 0 - 1.23x 102
Rb-86 454 x103 544 x 107 0 0 509 x 1073
Cs-134 463x 10" | 563x1072 -0 0 519 x 107
Cs-136 1 122x107 1.45x 102 0 0 137 x 10"
Cs-137 - 264x107 | 321x1072 o0 - 0- - I 2eex10t
Total 1.61x 10° 2.22 x 10° 7.12 x 102 2.53 x 10° 1.96 x 10?

Reference: APWR DCD Rev. 2 (MHI Oct 2009)

Table 7.1-38

Doses for APWR Steam Generator Tube Rupture with Accidgqt-lnitiated Ipdine SA_pAike
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 107" — 1.77 x 107! 1.7 x 10" —

-lo-8 — . 41x107 | 252x102 - 1.0x102
8-24 — 1.0x 1072 3.02x 1072 — 3.0x10*
24-96. . — 2.1x 10 2.97 x 107 S — .. . | e2x10%.. .
96-720 — 1.7 x 10" 2.88x 1072 — 49x10°
Total : 9.6 x 10" 4.2x10" .- 1.7 x 10" 1.1x 1072
Limit — — — 25 25

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 24-96hr | 96-720hr |  Total
Ru-103 7.62 9.83x 1072 1.01x 104 0 772
Ru-105 3.14 1.12x107 | o ] 0 3.15
Ru-106 267 3.46 x 102 0 0 2.70
Rh-105 | 481 | 541x10% | 0 o 467
Y-90 7.44 x 1072 512 x 1073 6.06 x 10°° 0 7.96 x 1072
Y-91 6.00x 107" | 8.54x1073 o 0 6.09x 107
Y-92 413 1.04x 10" 0 0 4.24
Y-93 590x 107 | 432x10° o_ 0| 594x10"
2r-95 7.55x 107! 9.76 x 1073 0 0 7.65x 107
zr97 | 665x10" | 6.12x10° | 0 0 | 871x10"
Nb-95 7.60x 107 9.85x 1073 1.01x 10 0 769 x 107!

|La-140 1.76 _ 143x10" | 202x10* | 0 190
La-141 4.25x 10" 1.29x 1073 0 0 427 x 10"
La-142 | 2.01x10" 7.07x10° L 201x 10"
Pr-143 6.74 x 107 8.91x 1073 1.00 x 10°° 0 6.83 x 107"

Nd-147 2.80x10” 3.55x 10 0 . 0 283x 107
Am-241 7.51x 10 9.77 x 107 0 0 7.60 x 10

| Cm-242 1.86x 102 | 241x10* | 0 _ 0 188x102 |
Cm-244 2.26x 107 2.93x10° 0 0 2.29x 1073
Ce-141 1.78 2.29x 102 0 0 ~ 1.80
Ce-143 1.63 1.78 x 102 0 0 1.65
Ce-144 135 | 175x102 | o | 0 136
Np-239 1.85x 10" 2.16 x 10 1.00 x 10 0 1.87 x 10"
Pu-238 530x10° | 6.88x10° 0 0 537 x 103
Pu-239 4.00 x 10 5.19x 10 0 0 4.05 x 10
Pu-240 6.28x 104 | 8.14x10® 1.01x108 0 | 636x10%
Pu-241 1.39x 107 1.81x 1073 "0 0 1.41 x 10
Total | 2.03x10° 3.28x10° 5.09 x 10° 1.02x108 | 2.06x 108

Reference; APWR DCD Rev. 2 (MH! Oct 2009)
7.1-34 Draft'Révision 1
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Table 7.1-40
--Doses for- APWR Loss-of-Coolant Accident - — - --- -

DCD Dose (rem TEDE) X/Q Ratio Site Dose (rem TEDE)
Time(hr) |7 EAB | TLPZ | SitetoDCD | EAB | T LPZ
0.5-2.5® 1.3x 10" — 1.77 x 10! 2.3

0-8 — 1T 90

T2 x 102 T T T 2ax0
8-24 — 1.2 3.02 x 1072 — 3.6x 1072

24-96 = R T A L S B - T
96-720 — 14 2.88x 102 — 4.0x102
Total | I—

“13x10" | 13x10t | — 23 | saxitot
Limit — — — 25 25

(a) Worstcase 2-hour period is 0.5-2.5 hours

o Note: Time-dependent | PZ doses and total LPZ and EAB doses correspond 1o the radiation doses in DCDRev. 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 10°
Kr-85m- - 390x102 S S
Kr-87 5.08 x 102
Kr-88 1.25 x 102
Xe-133 9.90 x 10*
1Xe-135- S 221 x10% - -
1-131 3.67 x 102
1-132- - 275%10% -~
1-133 2.31x 102
1134 - - 271x10°°
-135 3.80 x 10°
Total - b 1.24x105 - . : .

Reference; APWR DCD Rev. 2 (MHI Oct 2009)

) o Table7.1-42
Doses for APWR Fuel Handling Accident
- DCD Dose (rem TEDE) | X/QRatio | _Site Dose (rem TEDE)
Time (hr) EAB LPZ Site to DCD EAB LPZ
0-2 3.3 | R 1.77 x 107 58x 107" _
0-8 — 14 2.52 x 1072 — 3.5x 107
| Total 33 14 N | . 58x107", 3.5x102
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 7.1-43
- Activity Releases for ABWR Main Steam Line Break -

Activity Release (MBq)
"~ Equilibrium Pre-Incident
Isotope Activity Spike
4131 - - | 7.29x10* 1:46x 108 - -

1-132 7.10 x 10° 1.42 x 107
1-133 500x10°% - 9.99 x 108
134 1.40 x 10° 2.79x 107

- - 41135 - 729x105 - |- 1.46x107
Kr-83m 4.07 x 102 2.44 x 108
Kr-85m - - | - 7.18x102 - 4.29x10°
Kr-85 2.26 1.36 x 10"
Kr-87 - - | 244x10°- | - 147x10% -
Kr-88 2.46 x 103 1.48 x 10%
Kr-89 e 9.88x10% 5.92 x 10*
Kr-90 2.55x10° 1.55 x 104
Xe-131tm - - © 176 - 1:06'x 10" e
Xe-133m 3.39x 10’ 2.04 x 102
Xe-133 9.47 x102 - '5:70 x 103
Xe-135m 2.89x 103 1.74 x 10%

1Xe-135 -~ | - 270x10° | - 1:62x10% - -
Xe-137 1.23x 10% 7.40 x 104
Xe-138 : 9.44 x 103 - 566x10% - : S
Xe-139 433x10° 2.59 x 10*
Reférence: ABWR DCD Rev. 4 (GENE Mar 1597)
7.1-37 Draft Revision 1
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Table 7.1-44
Doses for ABWR Main Steam Line Break with Pre-Incident lodine Spike
DCD Dose (Sv) X/Q Ratio Site Dose (rem)
T T Site to T .

Location | Time (hr) | W. Body Thyroid DCD W. Body Thyroid
EAB 0-2 1:3x102 |--51x10" | 646x102 | 84x10? 33

LPZ 0-8 — — 387x10% | 50x103 | 2.0x10"

Limit - - - R R 25 - 300 |- -

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)

} 4 L . Table7.4-45
Doses for ABWR Main Steam Line Break with Equilibrium lodine Activity

. DCD Dose (Sv) X/Q Ratio Site Dose (rem) _ |
Site to
_Location | Time (hr) | W.Body | Thyroid | DCD | W.Body | Thyroid |
) EAB T o2 62x10% | 26x102 | 646x102 | 40x10° | 1.7x10"
LPZ -8 | — | — {387x10° ] 24x10% | 1.0x10?
Limit — — — — 25 30

Reference: ABWR DCD Rev. 4 (GENE Mar 1997} - - - - N
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Table 7.1-46

Activity Releases for ABWR Small Break Outside Containment

Activity Release (MBq)

Isotope 1 min 10 min 1hr- 2hr 4 hr 8 hr
1-131 6.36 x 107 577 x 107 2.77 x 10% 6.81x 107 127 x 10° 1.41x 10°
=132 6.18 - 5:51 x 102 2:52 x-10° 596x10° - | 1.09x 108 119 x 10
1-133 4.37 3.96 x 102 1.87 x 10° 459 x 10° 8.51 x 10° 9.44 x 10°
[-134 121x10" .| 1.06x10° 4.44 x 10° 9.92x10° | - 1.76x 10° 1.90 x 10°
1-135 6.36 5.74 x 102 271 x10° 6.59 x 10° 1.21 x 108 1.34 x 10°

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)
- : R Site to : s
Location | Time (hr) | W. Body Thyroid DCD W. Body Thyroid
EAB 0-2 94x10% | 48x102 | 6.46x102 | 64x10°% | 3.1x10"
LPZ 0-8 — —_— 387x10% | 36x10% 1.9x 1072
Limit — — — — 25 30
Reference: ABWR DCD Rev. 4 (GENE Mar 1997)
7.1-39 Draft Revision 1
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t

‘Table!7.1-48 (Sheet 2 of 2)
Activity Releases for ABWR Loss-of-Coolant Accident

. - Activity Release from Condenser (MBq)

Isotope 1 min 10 min 1 hr 2 hr 4 hr 8 hr 12 hr 24 br 96 hr 720 hr
1131 0 0 7.0x 102 12x10° 12 x 10 85x 105 24 x10° 12 x 107 18 x 108 2.0x 109
1-132 0 0 8.1:x 102 1.1.x10% 7.0x10% 2.4 x10° 35x10° 44x10° 4.4 x 10° 4.4 x10°
[1-133 0 0 15x%10° 2.4x10° 23x10° | 15x10° 3.7x10° 1.5x107 7.4x107 8.9 x 107
-134 0 0 8.5:x 102 8.5x10° 30x10* [ 48x10° 48x107 | 48x10° | 48x10° 4.8x10°
I-135 0 0 1.3x10° 2.1x 10° 17x10° [ 93x10° 2.0x 10° 52x10° 7.4 x 108 7.4 x10°
Kr-83m 0 0 5.9x 103 78x10% | 44x10° 1.3x10° 1.7 x 10° 1.9x10° 1.9 x 10° 1.9x 10°
Kr-85 0 0 7.4'x 102 1.3x 107 13x10° 9.3x 10° 2.6x10° 1.3x107 23x 108 59x 10°
Kr-85m 0 0 15x10% 2.3x10° 1.8x10° 85x10° | 1.6x10° 3.0x 107 3.6x 107 3.6x 107
Kr-87 0 0 2.0x10% 2.4 x10° TAx10° | 24x10° . 27 x10° 2.8x10° 2.8x 10° 2.8x 100
[Kr-88 0 0 3.7 10° 56x10° | B3.7x10° T4x107 23x107 . | 31x107 . | 32x107 32x107
Kr-89 0 0 41 41 4.1 41 41 41 a1 4.1
Xe-131m 0 0 4.1x102 6.7.x 103 67x10% | 48x10° 1.3 x 108 6.7 x 10° 1.0x 108 13 x109
Xe-133 0 0 1.4x 10° 2.4 x10° 23x107 - 1.6 x 108 44x108 22x10% .| 3.0x107 18x 107
Xe-133m 0 0 5.6.x 10° 1.0x10° 93x10° .| 6.7x10° 18x 107 8.1x 107 8.1x 10° 20x10°
Xe-135 0 0 1.7x10% | 27x10° | 24x10° 14x107 | 33x107 9.6 x 107 20x10° | 2.0x108
Xe-135m 0 0 29x10% | 1.0x10? 1.3x10% 1.3x10% 13x10° 13x10% 1.3x 10% 13 x10%
Xe-137 0 i0 3.4ix 107 3.5x 107 35x 107 35x 107 - 35x 10 35x107 . 35x 107 35x 107
Xe-138 0 0 10x10° 1| 32x10° .| B37x10° | 37x10% | 37x10° 37x107 | B37x10° | 37x10°

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)
i . ;
! i !
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Table 7.1-49
-Doses for ABWR Loss-of-Coolant Accident -
DCD Dose (Sv) X/Q Ratio Site Dose (rem)
T Site to R
Location | Time (hr) | W. Body Thyroid DCD W. Body Thyroid
EAB- 0-2 4:1x 102 19 6.46x102 | 26x10" { 1:2x10
0-8 1.0x102 | 34x10" | 340x102 | 3.4x107 1.1
8=24 80x10° [-20x10" | 408x102 | 33x102% | 8:2x10"
24-96 1.1x102 | 79x10" | 6.10x102 | 6.7x 102 48
- 96-720 9.0 x 1073 1.1 1.08 x 101 | 9.8x 1072 1.2x10" -
LPZ Total 3.8x 1072 2.4 — 2.3x 10" 1.9x 10"
Limit - — —= - = - 25 300
Reference: ABWR DCD Rev. 4 (GENE Mar 1997)
7.1-42 Draft Revision 1
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Table 7.1-50 .
- Activity Releases for ABWR Cleanup Water Line Break
Activity Release
Isotope {MBq)
131 8.1x 10%
1132 1.9 x 10°
I-133 23x10°
1-134- 32x10°
1135 25x10°

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)
oo | o . Siteto | . R P
Location | Time (hr) | W. Body Thyroid DCD W. Body Thyroid
EAB 0-2 28x10°% | 30x10" | 386x10% | 1.1x10% | 1.2x10"’
LPZ 0-8 _ — 231x10% | 65x10° | 69x10°
Limit — — — — 25 300

Reference: ABWR DCD Rev. 4 (GENE Mar 1997}
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Table 7.1-52
Activity Releases for ABWR Fuel Handling Accident

Activity Release (MBq)
Isotope |~ 1 min “ 10 min 1hr -  2hr
1-131 2.85x 10° 2.56 x 10° 4.55 x 10° 4.55x 10°
11:132 -3.67 x 10° 3.22x 10° - 562 x 10° 5.62 x 10°
1-133 2.95x 10° 2.64 x 10° 4.70 x 108 4.70 x 10°
4134 1 1e0x102 | - 136x 107 | 228x107 | 2.28x107
1-135 4.85x 10° 4.29 x 10° 7.62x10° 762 x10°
1TOoTAL - 9.96 x 10° .8.85x 10° 1.56 x 107 1.56 x 107
Kr-83m 152x10% 1.32x10° 2.33x 10° 2.38 x 10°
Kr-85m | 194x10° | 172x10° | 3.08x10° | 3.16x10°
Kr-85 1.05 x 10° 947 x 108 1.72x 107 1.77 x 107
K87 | 300x10T [ 250x107 | 451x107 | 455x107
Kr-88 562 x 10% 4.92 x 10° 8.81x 10° 8.99 x 10°
Kr-89 6.55x 107 277 x 108 3.01x 10 3.01x10°
Xe-131m 1.84 x 10° 1.65 x 10° 3.00x 108 3.09x 10°
Xe-133m 2.44 x 10° 2.18 x 107 3.96 x 107 4.07 x 107
Xe-133 | 6.22x107 | 7559x10% ] 1.01x10° | 104x10°
Xe-135m 7.25 x 10° 544 x 100 8.18x 10° 8.18 x 10°
“[Xe-135 1 -142x107 |- 127x10% | 229x10% 2:36 x 108
Xe-137 1.45x 10° 6.77 x 108 7.66 x 10°° 7.66 x 100
Xe-138 -~ 1.46x 10® 1.07 x 10° 1.59x 107 1.59x 102

Reference:- ABWR DCD Rev. 4 (GENE Mar 1997)

: - -~ Table?7.1-53-— - - -~

Doses for ABWR Fuel Handling Acciden
DCD Dose (Sv) X/Q Ratio Site Dose (rem)

Site to
Location | Time (hr) | W.Body | Thyroid - DED W. Body Thyroid - |
EAB 0-2 12x102 | 75x10" | 6.46x102 | 7.8x102 438
LPz-- | -0-8 — So— -1 387x10% | 46x10° | 29x107

Limit — — — — 6 75

Reference: ABWR DCD Rev. 4 (GENE Mar 1997)
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Table 7.1-54
Activity Releases for ESBWR Main Steam Line Break-—

Activity Release (Ci)
» -Equilibrium | Pre-Incident
Isotope lodine lodine
Co-58 8.95x 107 8.95x10°
Co-60 1.79x 102 179 x 107 )
Kr-85 948 x 107 948 x 10
Kr-85m - | - 242x107 - - |- - 2:42x 10"
Kr-87 7.84x 107 7.84x107"
Ki-88 784x10T | 78Ax10T |
Sr-89 411 x107% 411 x107
Sr-90 2.85x 10 2.85x 10
Sr-91 : 1.59 - - 1.59
Sr-92 3.60 3.60
- Y90 | 285x10° |  285x107
Y-91 168 x 107 1.68 x 107
Y-92 2.18 2.18
Y93 - |~ 159 T o169
Zr-95 327x10° 3.27 x 10
Nb-95 | 327x10° _ | _ 3.27x107°
Mo-99 8.13x 107 8.13x 107’
Te-99m 8.13x 10" 8.13x 107
Ru-103" "~ “821x10°~ 77 821x10° ~ S
Ru-106 126 x 107 1.26 x 107°
Te-129m.. 168x10¢ ] 1.68.x 10 _
Te-131m 4.02 x 10 402 x 107%
Te-132 411x10°° 411 x107°
-131 1.65 3.10 x 10°
1-132 1.08 x 107 2.15 x 10°
-133 1.01 x107 . 2.02 x 10°
1-134 . 1.68 x 10" 3.36 x 10
1-135 1.35 x 107 2.69 x 10°
Xe-133 3.29x 107 3.29x 10"
Xe-135 9.10x 107" 9.10x 107
Cs-134 - 1.09x10% - |- - 1.09x10% -~ | - - --
Cs-136 737x 107 7.37x107°
Cs-137 2.93x 10 293 x10“
Ba-140 | 168x10° | 1.68x10"
La-140 1.68x 107" 168 x 107"
Ce-141 - 1.26x 10% - 1.26 x 10
Ce-144 1.26 x 107 1.26 x 107
Np-239 327 | 327
Reference; ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-45 i "~ Draft Revision 1
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Table 7.1-55
Doses for ESBWR Main Steam Line Break with Pre-Incident lodine Spike
DCD Dose X/Q Ratio Site Dose
-Location |- Time (hr) (rem TEDE) |- (Siteto DCD) | (rem TEDE)
EAB 0-2 2.6 4.43 x 1072 1.2 x 10"
LPZ -~ 0-8 - 2.0x 107 - 2:79 x 10%2- - 5.6x107
Limit — — — 25
Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
Table 7.1-56 b
Doses for ESBWR Main Steam Line Break with Equilibrium lodine Activity
DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) | (rem TEDE)
eaB 0-2 2.0x 10" 4.43 x 1072 8.9x 107
LPZ 0-8 1.0x 1071 2.79 x 102 2.8x 103
Limit — — — 2.5
Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-46 Draft Revision 1
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Table 7.1-57
-Activity Releases for ESBWR Feedwater Line Break -

Activity Release (Ci)
~ Equilibrium " Pre-Incident
Isotope lodine Spike

131 - - 1.08 x 10" T 2116 % 102

1-132 7.50 x 10" 1.50 x 108

1-133 7.03x 10 © 141 x108

I-134 1.17 x 102 2.34x10%
1135 - 9.37 x'10' 1.87x10% |-

Cs-134 7.75x 1072 7.75x 1072

Cs136 " |~ 525x107? = 5.25%1072 -

Cs-137 2.09 x 107! 2.09x 10"

Co-58 -~ - 6.37 x 102 6137 x 1072

Co-60 1.27 x 107" 1.27 x 107

Sr-89 - "2.92 x 10 "2.92x10"

Sr-90 2.03x 102 2.03x 102

Y90 T 2.03x107 203 x10% -

Sr-91 1.13 x 10 1.13x 10"
15r-92 '2.56 x 10" 256'x 10°

Y-91 1.19x 10" 1.19x 107

Y-92 1.55x 10" - "1:55 x°10"

Y-93 1.13x 10' 1.13x 10"

Zr-95 2.33x 102 © 2.33%1072

Nb-95 2.33x107? 2.33x 1072

Mo-99 5.78 578 -

Tc-99m 578 5.78

Ru-103"" 584 x 102 584 x 102 -

Ru-106 8.94x 1073 8.94 x 1073

Te-129m 1.19 x 10" 1.19x 107

Te-131m 2.86 x 107" 2.86x 107"

Tex132 ~ 2.92x 107 " 2.92 %1072

Ba-140 1.19 1.19

La-140° 1.19 119

Ce141 8.94 x 1072 8.94 x 1072

Ce-144 8.94 x 1073 8.94x10°

Np-239 2.33x 10" 2.33x 10"

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-47 B Draft Revision 1
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Table 7.1-58
- .-Doses for ESBWR Feedwater Line Break with-Pre-Incident lodine Spike -
DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) | (rem TEDE)
EAB 0-2 1.8 x 10" 4.43x 1072 8.0x 10"
{LPz 0-8 17 2:79 x-102 47x10%2
Limit — — — 25
Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
‘Table 7.1-59
Doses for ESBWR Feedwater Line Break with Equilibrium lodine Activity
DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) | (rem TEDE)
EAB 0-2 1.1 443 x 102 4.9x10%2
LPZ 0-8 1.0 x 107 2.79x 1072 2.8x1073
Limit — — — 2.5
. Reference; ESBWR DCD Rev. 6 (GEH Aug 2008} .. _ I
7.1-48 Draft Revision 1
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Table 7.1-60
Activity Releases for ESBWR Small Break-Outside Containment
with Pre-Incident lodine Spike

, ] _ Activity Release (Ci) ,
Isotope 0.5 hr 1hbr 2 hr 4 hr 6 hr
Co-58 432x10* | 691x10% | 1.21x10% | 190x10° | 196x103
Co-60 8.64 x 10™ 1.38 x 1073 2.42x103 3.81x103 3.93x 1073
Sr-89 1.98x10° | 3.17x103 555x10° | 874x103 9.02x 103
Sr-90 1.38 x 107 2.20x 10 3.85x 10 6.06 x 107 6.26 x 10"
Sr-91. 769x102 | 1.23x10" 215x10" | 3.39x 10 350 x 107"
Sr-92 1.74x 107" 2.78x 10 4.87 x 10 767 x 107 7.91x 10"
_1Y-90 1.38x10% | 2.20x10% | 3.85x10% | 6.06x10* | 6.26x10™.

Y-91 8.09 x 104 129x10° | 226x10° | 357x10% | 3.68x10°

| y-92 1.05x107 | 1.68x10" | 294x10" | 4.64x10" 478 x 107" __
Y-93 7.69x 1072 1.23x 10 2.15x 107 3.39x 107 3.50 x 107"
Zr-95 158x10% | 252x10% | 4.42x10% | 695x10* | 7.18x10% |
Nb-95 1.58 x 107 2.52x10% 4.42x 104 6.95x 107 7.18 x 104
Mo-99 3.93x 1072 6.28x102 | 1.40x10"_|_ 1.73x10" 1.78 x 1071
Tc-99m 3.93x 102 6.28 x 1072 1.10 x 10" 1.73x 107 1.78 x 10
Ru-103 3.97 x 10 6.34 x 107 1.11x10°% | 1.75x103 1.80 x.1073
Ru-106 6.07 x 107 9.71x 10 1.70 x 104 267 x10% 2.76 x 107
Te-129m 8.09x10% | 129x103 226x10° | 357x10° | 3.68x10° |
Te-131m 1.94x 1073 3.11x 1073 5.44 x 103 8.56 x 1073 8.83x 1073
Te-132 1.98x10% | 3.17x10% 555x10% | 874x10% 9.02x 1074
1-131 1.46 2.34 4.09 6.44 6.65
1-132 1.02x10" | .1.63x10 2.85x 10", 4.48 x 10! 463x10".
[-133 9.54 1.53 x 10" 267 x 10 420 x 10 4.34 x 10°

11-134 1.59 x 10' 254 x 10" 445x10" | 7.01x10 7.23x10"
I-135 1.27 x 10' 2.03 x 10" 3.56 x 10° 5.60 x 10" 5.78 x 10"
Cs-134. 526x 104 | 841x10% | 147x103 | 232x10° | 239x107%
Cs-136 3.56 x 10 570 x 1074 9.96 x 10™* 1.57 x 1073 162 x 1073

|Cs-137 142x10% | 227x103 3.96x 103 6.24 x 1073 6.44 x 1073
Ba-140 8.09 x 1073 1.29 x 1072 226 x 1072 357 x 107 3.68 x 102
La-140 8.09x10% | 1.29x102 226x102 | 3.57x102 3.68x 102
Ce-141 6.07 x 104 9.71x 10 1.70 x 1073 2.67x1073 276 x 10

|ce-144 6.07 x 10 9.71x 107 1.70 x 107 267 x10% 276 x107% _
Np-239 1.58 x 1071 2.52 x 107 4.42 x 101 6.95x 10 7.18 x 107

Reference: ESBWR DCD Reyv. 6 (GEH Aug 2009
7.1-49 ° Draft Revision 1

(Dated 01/13/2011)
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Table 7.1-61
Doses for ESBWR Small Break Outside Containment with Pre-Incident lodine Spike
DCD Dose X/Q Ratio Site Dose
Location Time (hr) | (fem TEDE) | (Site to DCD) | (rem TEDE)
EAB 0-2 3.4 x 107" 4.43x 102 1.5x 1072
LPZ 0-720 1.0x 10 ©2.80x 1072 2.8%103
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 DCD dose by the maximum-X/Q ratio from Table-7.1-4.

7.1-50 Draft Revision 1
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Table 7.1-62
Activity Releases for ESBWR Small Break Outside Containment .
with Equilibrium lodine Activity

o ) Activity Release (Ci)

Isotope 0.5 hr 1hr 2hr 4 hr 6 hr
Co-58 432x10% | 6.91x10* 1.21x1073 1.90x 103 | 1.96x10°
Co-60 864 x 10 1.38x 1073 242x103 3.81x103 3.93x 1073
Sr-89 1.98x103 | 3.47x103 | 555x10° | 874x10° | 9.02x10% |
Sr-90 1.38x 10 | 220x10% 385x10% | 6.06x10% | 6.26x10*

| Sr-91 769x102 | 123x10" | 245x10" | 339x10" | 3.50x107"
Sr-92 1.74 x 101 2.78 x 107" 487 x 107" 7.67 x 107" 7.91x 10"
Y-90 1.38x10* | 220x10% 3.85x10* | 6.06x10% | 6.26x10%
Y-91 8.09 x 10 129x103% | 226x10° | 357x10° | 3.68x10°
Y-92 1.05 x 107" 1.68 x 10" 294x107 | 484x 107 478 x 10"
Y-93 7.69 x 1072 1.23x 10" 2.15x 10" 3.39x 10" 3.50 x 10"

| zr95 1.58x10% | 252x10% | 442x10% | 695x10* | 7.18x10%
Nb-95 1.58 x 10°* 252x10% 442 x10% 6.95x 10 7.18 x 1074

| Mo-99 393x102 | 628x102 | 110x10" | 1.73x 10" 1.78 x 10°"
Tc-99m 393x102 | 6.28x10%2 1.10x 107" 1.73 x 10" 1.78 x 10°!
Ru-103 3.97x10% | 6.34x10% 1.11x10° | 1.75x103 1.80 x 103
Ru-106 6.07x10° | 971x10° 1.70x10* | 267x10* | 276x10%
Te-129m | 8.09x 1074 1.29x103 | 226x10° | 357x10° | 3.68x1073
Te-131m | 1.94x 1073 3.11x 107 544x10° | 856x10° | 8.83x10°
Te-132 1.98 x 10" 3.17 x 104 555x 104 | 8.74x10% 9.02x 104
1131 7.31x 1072 1.17 x 1071 2.05x 107 3.22 x 107" 3.33x 107
1-132 509x10" | 8.14x10" 1.42 . 224 2.31
1-133 4.77 x 10" 7.63 x 10°" 1.33 2.10 2.17
I-134 7.95x 10°" 1.27 2.22 3.50 3.61
1-135 6.36 x 10" 1.02 1.78 2.80 2.89
Cs-134 526 x 10 8.41 x 10 147 x10°3 2.32x1073 2.39x 1073
Cs-136 356x10% | 570x10% | 996x10* 1.57 x 103 1.62x 107
Cs-137 142x10°3 | 227x10° | 396x10° | 624x10° | 6.44x103
Ba-140 8.09 x 1073 1.29x102 | 226x102 | 357x102 | 368x102
La-140 8.09x10° | 1.29x10? 226x102 | 357x102% | 3.68x102
Ce-141 6.07 x 104 9.71x 10* 1.70x 1073 267 x 1073 276 x 103
Ce-144 6.07x10° | 971x10° 170x10* | 267x10% | 276x 10"
Np-239 1.58 x 101 2.52x 107! 442 x 101 6.95x 107 7.18 x 107!

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-51 Draft Revision 1
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Table 7.1-63
Doses for ESBWR Small Break Outside Containment with Equilibrium lodine Activity
DCD Dose X/Q Ratio Site Dose
Locatioh | Time (hr) | (rein TEDE) | (Site to DCD) | (rém TEDE)
EAB 0-2 1.0x 107" 4.43x 102 44x10°%
ez 0-720 T 1.0x107" T | 2.80x10% | 28x103
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 DCD dose-by the maximum X/Q ratio from Table 7.1-4.

7.1-52 Draft Revision 1
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Table 7.1-64
- Activity Releases. for ESBWR Cleanup Water Line Break

Activity Release (Ci)
-Equilibrium .} . Pre-Incident -

Isotope lodine Spike
-131 | 410 | 821x10! i
1-132 2.85x 10" 5.71 x 102
1-133 - 2.68x10 5.35 x 102
1-134 4.46 x 10° 8.92 x 102
135 | 357x10" | 7.14x10°
Cs-134 2.95x 102 2.95 x 102
Cs-136 | 200x102 |  2.00x1072
Cs-137 7.95x 1072 7.95x 1072
Co-58 | 242x10% | 242x107 ]
Co-60 4.85x 1072 4.85x 1072
sr89 | _ tmxtot | tmx10?
Sr-90 7.72x 1073 7.72x 1073
y90o | 772x10% | 7.72x10° _
Sr-91 4.31 431
Sr-92 ... 976 o976
Y-91 4.54 x 1072 4.54 x 1072
y92 | 590 590 )
Y-93 4.31 4.31
zr95 . 8.86x10° . 886x10°
Nb-95 8.86 x 1073 8.86 x 1072
Mo-99 | 220 ...220
Tc-99m 2.20 2.20
Ru-103 . | . 223x107? . 2.23x102
Ru-106 3.41x103 3.41x103
Te-129m 4.54 x 102 454 %102 )
Te-131m 1.09 x 10 1.09 x 1071
Te-132  111x1072 . 1.11x107?
Ba-140 454 x 107 454 x 10"
La-140_ . 454x107 454x107 .
Ce141 3.41x 107 3.41x 102
Ce-144 |  341x103 3.41x 103
Np-239 8.86 8.86

Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-53 ’ o Draft Revision 1
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Doses for ESBWR Cleanup Water Line Break with Equilibrium lodine Activity

Table 7.1-65
Doses for ESBWR Cleanup Water Line Break with Pre-Incident lodine Spike:
DCD Dose X/Q Ratio Site Dose
-Location- | Time (hr) | (rem TEDE) | (Siteto DCD) | (rem TEDE)
EAB 0-2 6.9 443 x 102 3.1x 10"
LPZ - -0-8 7.0x 107 - 279 %1072 2.0x 1072
Limit — — — 25
Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
" Table 7.1-66

DCD Dose X/Q Ratio Site Dose
Location Time (hr) (rem TEDE) (Site to DCD) (rem TEDE)
EAB 0-2 40x10" 4.43x 102 1.8 x 1072
LPZ 0-8 1.0x 10" 279x 102 2.8x 103
Limit — — — 25
Reference; ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-54 - Draft Revision 1
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Activity Releases for ESBWR Loss-of-Coolant Accident

Table 7.1-67 (Sheet 2 of 2)

Activity Release (Ci)
Isotope | 0.5hr | 2hr | 8hr | 12hr | 24hr | 72hr | 96hr | 168 hr | 720 hr
1-132 8.0 1.9x102 | 85x102 [ 1.0x10% | 1.4x10° [ 1.8x10° [ 1.9x10% | 2.1 x10% | 22x 103
133 1.2x10" [ 2.8x102 [ 1.9x 103 | 27x 10% | 42x10° | 55x 10° | 5.6x10% | 57x 103 | 5.7 x 10°
1-134 9.9 11x102 [ 20x102 [ 21 x 102 | 21 x 102 | 2.1x 102 | 21x10% | 2.1 x 102 | 2.1 x 10?
1135 [ 1.1x10" [ 24x102 | 1.3x10% } 1.7x10% | 21x 103 | 22x 103 | 2.2x10% | 22x10% | 22X 10°
Xe-133 | 26x10' | 22x103 [ 52x10% [.1.2x10% | 40x 105 [ 21x10% | 29x 108 | 5.2x10% | 1.1 x 107
[Xe-135 | 94 |82x10%|16x10*|3.0x10*|65x10* | 1.0x10° | 1.0x10° | 1.0x10° | 1.0x 10°
Cs-134 1.2 27x10" | 20x102 | 29x102 | 51x10% | 87x 102 | 9.6 x 102 | 1.1x 10% | 2.3 x 10°
Cs-136  [41x107| 87 [63x10"|94x10" [ 1.6x102 [ 27x10% | 29x10? | 3.4 x 10% | 5.0 x 10
Cs-137 |7.9x101[17x10" [ 1.2x102 [ 1.9x 102 | 3.3x 102 | 56x 102 | 6.1x10%2 | 7.3x 102 | 1.5 x 10°
.| Ba-139 _0 | 82 23x10" | 23x10" | 23x10" | 23x 10" | 23x10" | 2.3x 10" | 23 x 10°
Ba-140 0 16x10" | 1.4x10% | 21x10%2 | 3.6x 102 | 6.0x 102 | 6.5x 10% | 7.6 x 10? | 1.1 x 103
_.|La-140 0 _[32x107| 88 [19x10"|59x10" | 1.9x10%]2.3x10%|33x10? | 7.4x 10
La-141 0 12x10"|6.2x10"|74x107 |8.1x107|82x10"|82x10"|82x10"|8.2x 10"
La-142 0 [7.8x102[23x10"[24x10"[24x10"[24x10"|24x10"|24x10™" |24 x 10"
Ce-141 0 3.9x 10" 33 4.9 8.6 15x10" | 1.6x10" | 1.9x10" | 3.4 x 10"
Ce-143 | 0  [35x10"| 28 | 40 | 64 89 | 81 | 93 | 94
Ce-144 0 3.2x 10" 27 40 7.2 12x10" [ 1.4x10" | 1.6x 10" | 3.3 x 10"
_|Pr-143 0 [14x10l 12 | 18 | 32 56 6.1 7.3 1.1x 10
Nd-147 0 63x102|52x10"|7.8x 10" 14 23 24 28 4.0
|Np-239 0 | 46 [37x10"|54x10"[9.1x10" | 14x10? | 1.4x 107 | 1.5x10% | 1.6 x 102
Pu-238 0 96x10%|80x103[1.2x102[21x102|3.7x102{40x102|{49x102|1.0x 10"
Pu-239 0 |1.1x10%]|89x10*|13x10%|24x1073 |41x10°[45x1073 [54x10° [ 1.1x 102
Pu-240 0 14x10%[12x103[17x10%[3.1x103[53x10°|58x10°3 | 7.0x 103 | 1.5x 102
Pu-241 0 [44x102|3.7x10"|56x107"|9.8x 107" 1.7 19 | 22 | 48
Am-241 0 21x105]1.8x10%[27x10%|47x10?[82x10%|9.1x10% | 1.1x 103 | 24x 1073
Cm-242 0 |50x103[42x102[63x102|1.1x107|[1.9x10"[21x10" | 25x 10| 5.1 x 10
Cm-244 0 26x104[22x103[33x103({58x10°% | 1.0x102[1.1x102|1.3x 102 |2.8x 1072
Reference: ESBWR DCD Rev. 6 (GEH Aug 2009)
7.1-56 Draft Revision 1
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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 2.3-4.30@ 224 x 10 443 x 1072 9.91x 10"
LPZ - 0-8 6.93 - - 2.79x 107 1.93 x 10"
8-24 4.54 2.80x 1072 1.27 x 10°"
24-96 472 - 273 x 102 - 1.29x 10"
96-720 456 2.68 x 1072 1.22x 10
Total --2:08 x 10! — 572x 107"
Limit — — — 25

~(a) Worst case 2-hour period is 2.3=4 .3 hours.” -~

Note: Time-dependent LPZ doses and tolal LPZ and EAB doses correspond to the radiation doses in DCD Rev. 6

(GEH Aug2009}) "~ -

7.1-57

Draft Revision 1
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Table 7.1-69
"Activity Releases for ESBWR Fuel Handling Accident
Activity
- Release (Ci);
Isotope 0-2 hr
-131 1.37 x.10?
-132 7.01x 1072
1133 . | 8.21x10"
-134 5.24 x 107
[-135 .. 1.28x10" _
Kr-85m 9.96 x 10°
i Kr-85 . 4.98x 102
Kr-87 1.07 x 1072
~ K88 | _285x10' .
Xe-133 3.23x 104
. Xe-135 . | 2.01x10% e
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) (Siteto DCD) | (rem TEDE) |~
EAB 0-2 4.1 4.43x 1072 1.8x 107"
[,z - 1 o8 | sox10t ©279%107% X107 T
Limit — — — 6.3
Reference; ESBWR DCD Rev. 6 (GEH Aug 2009}
7.1-58 ' Draft Revision 1
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- SUMMARY OF REGULATORY COMMITMENTS

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

The foIIowmg table identifies commitments made in this document. (Any other actions

_discussed in the submittal represent intended._or planned.actions. They are describedto. _. . _ .
the NRC for the NRC's information and are not regulatory commitments.) :

COMMITTED COMMITMENT TYPE
-~ COMMITMENT - - " DATE | ONE-TEACTiON | ~Programmatic
(Yes/No) (Yes/No)
Exelon will revise the ESPA SSAR Chapter || Revision 1 of the Yes No

15 and.ER Chapter.7 to.incorporate the _. .

changes shown in Enclosure 1, addressing
the following items: (1) revisions to VCS
ESPA'SSAR-Section 15:1-and ER-7-1-1to
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

JI-Plant Parameter_Envelope (PPE),.(2) . .
revisions to VCS ESPA SSAR Section 15.1
and ER Section 7.1 to clarify that both the

1 GE-and Toshiba Advanced-Boiling Water -
Reactor (ABWR) designs are being
considered for the site; however, the

“|| existing PPEis based on the current
ABWR certified design as described in 10

ESPA SSARand_|.....

ER planned for no
later than

March 31,2012 | -- -

1l CER .52 Appendix A, (3) revisionsto VCS .|| . ...

ESPA SSAR Section 15.2 and ER Section
7.1.2 to correct the referenced site

- I-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

I 'and ER Chapter 7 design-specific source
term tables and design-specific accident
_|.dose consequence tables to include.a . ... .
reference to the appropriate reactor Design
Control Document (DCD) revision number
-I-that these-values are based on.
Additionally, the enclosed page markups
incorporate updates to the design basis

1| source term release data and design basis

accident site dose values associated with
the AP 1000 design to be consistent with .
the current Westinghouse AP1000 DCD,
Revision 17.
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