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DRAFT OPEN ITEMS RSAC 2.3.4

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases

APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-1] This question is related to the applicant’s responses to RAI 02.03.04-1
and 15.00.03-17.

Justify the methodology used to evaluate doses to the main control room (MRC) and technical
support center (TSC) for the failure of small lines carrying primary coolant outside containment
accident.

a.

The responses to RAl 02.03.04-1 and 15.00.03-17 state that the TSC dose consequence
evaluation for this accident uses atmospheric dispersion factors (x/Q values) based on
the assumption that radioactive materials leaked into the auxiliary building are transferred
directly to the TSC through the access building interior door. This implies that the
assumed pathway from the reactor coolant spill in the auxiliary building to the TSC is
entirely indoors. The use of x/Q values in a dose consequence evaluation is appropriate
only when the release pathway is assumed to travel at least partway outside of any -
buildings in that x/Q values account for atmospheric dispersion when the effluent travels
outside in the ambient environment. The ARCONS6 atmospheric dispersion model
accounts for atmospheric turbulence as effluents travel outdoors and are not appropriate
for modeling “indoor” transport and dispersion.

Tables 02.03.04-1 and 15.00.03-17-5 seem to indicate that the release pathway for both
the MCR and TSC dose consequence evaluations for this accident is the same; i.e., the
auxiliary building/reactor coolant system sampling line located within the auxiliary building.
This location is shown as “8” in Figures 02.03.04-1 and 15.00.03-17-1. Describe the
assumed airborne (outdoor) effluent pathway between reactor coolant spill in the auxiliary
building and the MCR. If the reactivity in the spilled reactor coolant is assumed to be
discharged to the atmospheric from the plant vent stack for the purposes of modeling
MCR doses, then the plant vent should be identified as the release pathway in the tables
and figures referenced above.

ANSWER:

a.

The application of ARCONS6 to indoor dispersion modeling is not appropriate, as you
pointed out. Since the sampling system line is the release point in failure of small lines
carrying primary coolant outside containment and it does not directly release to the
environment, the release point for this event is changed to the plant vent (source "9" in



Figure 02.03.04-6-1 in the answer for Open Item 02.03.04-6) which releases directly to
the environment. Similarly, since the air lock and equipment hatch which are the present
release points for the fuel handling accident within containment also do not directly
release to environment, the release point for this event is also changed to the plant vent.

b. See the above answer “a’. In DCD Tier 1 Table 2.1-1, DCD Tier 2 Table 2.0-1 and Table
15A-18 through 15A-23, x/Q values used for MCR / TSC dose consequence evaluation in
failure of small lines carrying primary coolant outside containment and fuel handling
accident inside containment will be changed appropriately. Sampling system line, air lock
and equipment hatch will be removed from Figure 02.03.04-1 of RAI and Table 02.03.04-
1 and Table 2.3-2 of RAI which indicate positional relation between sources and
receptors. Dose consequence evaluation in DCD Tier 2 chapter 15 will be revised with
the change of x/Q values.

Impact on DCD

In DCD Tier 1 Table 2.1-1, DCD Tier 2 Table 2.0-1 and Table 15A-18 through 15A-23, x/Q
values used for MCR / TSC dose consequence evaluation in failure of small lines carrying
primary coolant outside containment and fuel handling accident inside containment should be
changed appropriately. (See Table 02.03.04-6-1 in the answer to Open Item 02.03.04-6, which is
the revised one of Table 02.03.04-1 of RAI 02.03.04-1 and Table 2.3-2 and 2.3-3 of RAI
02.03.04-2 and Figure 02.03.04-6-1 in the answer to Open Item 02.03.04-8, which is the revised
one of Figure 02.03.04-1 of RAI 02.03.04-1)

Table 02.03.04-6-1 in the answer of Open Item 02.03.04-6 should be added at the end of
Section 2.3 in DCD Tier 2. Figure 15A-1 should be revised in DCD Tier 2 as Flgure 02.03.04-6-1
in response to Open Item 02.03.04-6.

Dose consequence evaluation in DCD Tier 2 chapter 15 should be revised with the change of
x/Q values.

Impact on COLA

Table of “Key Site Parameter” and Figure of “Site Plan with Release and Intake Locations” in
FSAR Chapter 2 will be revised.

Impact on PRA

There is no impact on the PRA.
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DRAFT OPEN ITEMS RSAC 2.3.4

‘ 6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-2] This question is related to the applicant’s responses to RAls 02.03.04-
1 and 02.03.04-2.

Address the following apparent discrepancies between the information presented in Figure
+ 02.03.04-1 provided in the response to RAI 02.03.04-1 and the information presented in Table
2.3-2 provided in the response to RAl 02.03.04-2:

a. Table 2.3-2 lists four class 1E electrical room HVAC intakes (i.e., southeast, southwest,
northeast, northwest) whereas Figure 02.03.04-1 shows only two class 1E electrical room
HVAC intakes.

b. Table 2.3-2 lists two auxiliary building HVAC intakes (i.e., north, south) whereas Figure
02.03.04-1 shows only one auxiliary building HVAC intake.

c. Table 2.3-2 lists two containment airlock sources (i.e., north, south) whereas Figure
02.03.04-1 shows only one containment airlock source.

ANSWER:

a. The source and receptor positions shown in Figure 02.03.04-1 of RAI 02.03.04-1 are not all
listed. That figure showed only the source and receptor positions of x/Q used by the
radiological consequence in Chapter 15 of DCD. Table 2.3-2 of RAIl 02.03.04-2 selected the
positional relations between the source and receptor for the COL applicant. Since the focus is
different, as previously mentioned, there are some differences between Figure 02.03.04-1 of
RAI! 02.03.04-1 and Table 2.3-2 of RAl 02.03.04-2.

Table 2.3-2 of RA1 02.03.04-2 and Figure 02.03.04-1 of RAI 02.03.04-1 is revised as the
response of Open ltem 02.03.04-6. (See the Table 02.03.04-6-1 and Figure 02.03.04-6-1 of
the answer of Open Item 02.03.04-6.)

b. This answer is same as above answer “a”.
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c. As has already been in the answer for Open Item 02.03.04-1, radioactive materials will be
emitted through the vent stack in the case of the failure of small lines carrying primary coolant .
outside containment accident and therefore, the positional relations between the source and
receptor will be reconsidered for the COL applicant. Radioactive materials will be also emitted
through the vent stack in the case of the fuel handling accident within containment. For the
COL applicant, the relations of location between the sources and receptors of each accident is
reconsidered and corrected in Table 02.03.04-6-1 and Figure 02.03.04-6-1, as answer of Open
ltem 02.03.04-6.

Impact on DCD

In DCD Tier 2 Figure 15A-1, plant north should be added and sampling system line, air lock and
equipment hatch should be removed from Figure and Tables which indicate positional relation
between sources and receptors. (See Figure 02.03.04-6-1 in the answer to Open Item 02.03.04-6,
which is the revised one of Figure 02.03.04-1 of RAI 02.03.04-1)

Figure 15 A-1 in DCD Tier 2 should be revised as Figure 02.03.04-6-1 in the answer to Open
ltem 02.03.04-8, and Table 02.03.04-6-1in the answer of Open Item 02.03.04-6 should be added
at the end of Section 2.3 in DCD Tier 2.

Impact on COLA
There is no impact on the COLA.
Impact on PRA

There is no impact on the PRA.
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OPEN ITEMS RSAC 2.3.4

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-3] This question is related to the applicant’s response to RAI 02.03.04-2.

a. Describe the methodology used to determine the initial lateral and vertical diffusion
coefficients (i.e., 7.98 meters and 5.03 meters, respectively) presented in the proposed
DCD Tier 2 Table 2.3-1 for containment leakage releases. Discuss how this methodology
compares to the approach discussed in Sections C.3.2.4.4 and C.3.2.4.5 of RG 1.194.

b. Describe the methodology used to determine the release height for the area sources {e.g.,
containment, fuel handling area, equipment hatch, and air lock) presented in the
proposed DCD Tier 2 Table 2.3-4. Discuss how this methodology compares to the
approach discussed in Section C.3.2.4.5 of RG 1.194 (i.e., the release height for area
sources should be set to the vertical center of the area source).

c. Revise DCD Tier 2 Section 2.3 to include information regarding receptor heights (e.g. the
distance above ground level for the main control room HVAC intake, reactor building door,
auxiliary building HVAC intake, Class 1E electrical room HVAC intake, technical support
center HVAC intake, access building door). These data are required inputs to the
ARCON96 atmospheric dispersion model. ' '

d. Ensure the release height and receptor height data to be presented in DCD Tier 2
Section 2.3 are consistent with the vertical distance data presented in DCD Tier 2 Tables
15A-18 through 15A-23.

ANSWER:

(a)The lateral and vertical diffusion coefficients are determined by the area of area source. The
area source in the DCD Tier 2 Table 2.3-1 is determined from cross-sectional area of CV. that is
perpendicular to the line of sight from the CV surface above the roof of the reactor building, which
is nearest to a intake, toward any control room intake. Because the CV is a circular shape, the
cross-sectional area of the CV is common for all receptors which located at different directions.
The width and height of the area source (i.e., 47.9 meters and 30.2 meters respectively) are
determined from the equivalent rectangular area to the cross-sectional area of the CV (see Fig
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02.03.04-3-1). Therefore, the initial lateral and vertical coefficient are determined according to
Section C.3.2.4.4. and C.3.2.4.5. of RG 1.194 (i.e., Width and height of area source are divided
by 6.).
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Width area source = 157 ft =47.9 m
Height area source = 99 ft = 30.2 m

Figure 02.03.04-3-1 Area Source for Containment Shell

(b) The height of area source presented in the DCD Tier 2 is determined according to the
C.3.2.4.5 of RG 1.194. In other words, the height of area source is set to the vertical center of the
area source (see Fig 02.03.04-3-1). The upper and lower height of area source is 212 feet 1.24
inches and 112 feet 11 inches from the ground level, respectively. Therefore the release height for
area source is.determined to 162 feet 6.12 inches from ground level, which locates at the vertical
center of the area source. This height is commonly used for all receptors because the area
source for each receptor is same for all receptors (the details are described in the answer of the
Open Item 02.03.04-3(a).).
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(c) All receptors are assumed to be rectangular. The corner of the rectangular nearest to the
source is selected as the location of a receptor for the conservative prediction. The receptor
heights are described in Table 02.03.04-3-1 for COL applicants. These receptors are also listed in
the Table 0.203.04-6-1 in the answer of Open Item 02.03.04-6, as the combinations of source and
receptor for each accident.

Table 02.03.04-3-1 Receptor heights

Receptors The height to the The height to the
P lower limit™(m) upper limit™(m)
Main control room HVAC intake (east and 14.3@ 17.19®
west) ) )
Class 1E electrical room HVAC intake (south- 14.3@ 17.19®
east and south-west) ) )
Class 1E electrical room HVAC intake (north- 14.3@ 16.29
east and north-west) ) )
Reactor building door 7.39 9.8
Auxiliary building and technical support center 23 2@ 2719
HVAC intake (north and south) ‘ )

NOTES:

(1) The distance is from the ground level. The ground level is E.L.=2’ -8". The receptors are
assumed as rectangular, and then the closer corner of receptor height is used to derive the
vertical distance between sources and receptors.

(2) For release from main steam line (east) and fuel handling area.

(3) For release from containment, plant vent, main steam line (west), main steam relief valve and
main steam safety valve.

(4) For release from fuel handling area.

(5) For release from containment, plant vent, main steam line (east and west), main steam relief
valve and main steam safety valve.

(d) The vertical distance data presented in DCD Tier 2 Tables 15A-18 though 15A-23 are
determine from the source height and receptor height data presented in DCD Tier 2 Section 2.3.
All receptors are assumed to be rectangular as above mentioned (details are described in the
answer of the Open ltem 02.03.04-3(c)), the vertical distance are determined by using the closer
receptor height for each source height. Although the source heights, receptor heights and vertical
distances are described Table 02.03.04-6-1 in the answer Open ltem 02.03.04-6, These values
are the distance differences in a unit of meter from the source to the receptor. The distance
differences in a unit of feet are obtained at first and then are rounded off. Those rounded
numbers in a unit of feet are converted to in a unit of meter. Note that these values are a bit
different from the source height and receptor height in the Table 02.03.04-3-1, because the
source height and receptor height in a unit of meter are directly converted from in a unit of feet.

Impact on DCD

Figure 02.03.04.03-1 and Tables 02.03.04.03-1 of this answer of Open ltem 02.03.04-3 should
be added at Section 2.3 in DCD Tier 2. The content of this answer (i.e. the method of area source
and the receptor heights) should be added at Section 2.3 in DCD Tier 2. The lateral and vertical
initial diffusion coefficient should be deleted at Table 2.3-1 of RAl 02.03.04-2, because these
values are included in Table 02.03.04-6-1, as answer of Open Item 02.03.04-6. The Air lock and
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Equipment hatch and Reactor coolant system sample line should be deleted at Table 2.3-4 of RAI
02.03.04-2, as described in the answer of Open Item 02.03.04-1.

The above revised Table 2.3-1 and Table 2.3-4 of RAI 02.03.04-2 should be added in DCD Tier
2.
Impact on COLA

Table of “Key Site Parameter” and Figure of “Site Plan with Release and Intake Locations” in
FSAR Chapter 2 will be revised.

Impact on PRA

There is no impact on the PRA.
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DRAFT OPEN ITEMS RSAC 2.3.4

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-4] This question is related to the applicant’s response to RAI 02.03.04-2.

The last footnotes to proposed DCD Tier 2 Tables 2.3-2 and 2.3-3 are incorrect and should be
either revised or deleted.

The footnotes to proposed DCD Tier 2 Tables 2.3-2 and 2.3-3 state the diffusion equations
described in ARCONS6 (e.g., Revision 1 to NUREG-6331 [sic]) are used for calculating MCR x/Q
values, together with the conservative meteorological condition based on RG 1.194 (e.g., F
stability with wind speeds of 1.0 m/s). F stability with a wind speed of 1.0 m/s is a conservative
(e.g., 95-percentile) meteorological condition for the Murphy-Camped model discussed in Section
C.4 of RG 1.194 but is not a conservative meteorological condition for the ARCON96 atmospheric
dispersion model. Although ARCON96 uses a simple Gaussian dispersion model, the
concentrations predicted by ARCON96 do not vary inversely with wind speed for all wind speeds
because the building wake correction algorithm is not a linear function of wind speed. A plot of
ARCONS96 x/Q values as a function of wind speed and stability class, as presented in Figure 1,
shows conservative x/Q values are associated with wind speeds of 3 to 4 m/s.

ANSWER:

The meteorological condition of F stability with 1 m/s is not conservative for the ARCON96
dispersion model as you mention. However in the present analyses the dispersion associated
with F stability with 1 m/s is multiplied by a factor of 2. By modifying the x/Q model in this way the
dispersion results envelop most existing plant x/Q values in US. That is we did not use ARCON96
directly in DCD.

In the Figure 02.03.04-4-1 we have plotted the 0-8 hours ARCON96 dispersion (s/m®) versus
slant distance (m) for several wind speeds (m/s) and the values used in this analysis, i.e. 1 m/s
with a multiplier of 2. As is shown the variation with the higher wind speeds is less than 15 % as
compared with the values used in this analysis. Therefore we believe our modification to the
ARCON96 model yields sufficiently conservative results.
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(point source; release height = intake height = 0; building wake area = 2000m”2; F stability )
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Figure 02.03.04-4-1 x/Q values relate to wind speed

Impact on DCD

The expression “conservative meteorological condition based on RG 1.194”, that is the footnotes
of Table 2.3-2 and 2.3-3 in RAI 02.03.04-2, should be changed to “meteorological condition
based on RG 1.194" for the revised DCD.

The sentence “ It is not used the ARCON96 in DCD” should be added in the foot notes of Table
2.3-2 of answer of and answer of RAI 02.03.04-4 for revised DCD.

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.
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DRAFT OPEN ITEMS RSAC 2.3.4

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-5] This question is related to the applicant’'s response to RAIl 02.03.04-2.
Clarify the COL applicant’'s expectations regarding the site-specific calculation of TSC x/Q values.

The necessary data for COL applicants to calculate TSC x/Q values are presented in the
proposed DCD Tier 2 Tables 2.3-1, 2.3-3, and 2.3-4. However, there is no combined license
information item specifying that COL applicants calculate TSC x/Q values and there are no TSC
x/Q values listed as key site parameters in either DCD Tier 1 Table 2.1-1 or DCD Tier 2 Table
2.0-1. If it can be demonstrated that the MCR dose consequence model will always be bounding
for the TSC, then there is no need for COL applicants to calculate site-specific TSC x/Q values.
However, if the MCR dose consequence model is not bounding for the TSC, then TSC x/Q values
should be included as key site parameters in DCD Tier 1 Table 2.1-1 and DCD Tier 2 Table 2.0-1
and COL applicants should be directed to calculate site-specific TSC x/Q values for comparison
with the TSC x/Q values listed as key site parameters.

ANSWER:

The same comment was shown in the RAI 15.00.03-25 (RAI No.105-1624) for chapter 15 of DCD
of the US-APWR. The answer to the RAI is that the MCR dose consequence model are not
bounding for the TSC, therefore the TSC x/Q values will be added to DCD Tier 1 Table 2.1-1 and
DCD Tier 2 Table 2.0-1 in DCD.

Impact on DCD
As the answer of RAI 15.00.03-25, Table 2.0-1 in DCD will be revised.
Impact on COLA

Table of “Key Site Parameter” in FSAR Chapter 2 will be revised.
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Impact on PRA

There is no impact on the PRA.
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DRAFT OPEN ITEMS RSAC 2.3.4

. , 6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-6] This question is related to the applicant’s response to RAI 02.03.04-3.

Revise the MCR intake and inleakage locations presented in DCD Tier 1 Table 2.1-1, DCD Tier 2
Table 2.0-1, and DCD Tier 2 Tables 15A-18 through 15A-23 as discussed below.

DCD Tier 2 Tables 15A-18 through 15A-23 identify main control room (MCR) intake and
inleakage locations for each postulated accident and anticipated operational occurrence.
Similarly, DCD Tier 1 Table 2.1-1 and DCD Tier 2 Table 2.0-1 identify inleakage locations for
some (but not all) of the postulated accidents and anticipated operational occurrences. The MCR
intake and inleakage locations shown in these tables are the bounding locations based, in part,
on the results of the “generic” atmospheric dispersion analyses performed by MHI for the
purposes of generating x/Q values for use in the MCR dose analyses. These generic atmospheric
dispersion analyses varied x/Q values as a function of downwind distance but did not take into
consideration that x/Q values are also a function of wind direction frequency which can vary from
site to site. Consequently, COL applicants should be directed to evaluate x/Q values for each
inleakage location (i.e., class 1E electrical room HVAC intake, auxiliary building HVAC intake,
and reactor building door) for each accident release point and compare the resulting bounding
¥x/Q values with the corresponding key site parameter values listed in DCD Tier 1 Table 2.1-1 and
DCD Tier 2 Table 2.0-1, unless an inleakage location is not a feasible for a particular accident
scenario (e.g., a loss-of-coolant accident generates an emergency core cooling system actuation
signal which stops the auxiliary building HVAC).

ANSWER:

The DCD will be revised. _

We will describe the bounding x/Q’s at each inleakage or intake location, based on the “generic”
atmospheric dispersion analysis introduced by MHI, for each accident release point. The x/Q's at
each receptor will conservatively be set to the largest value determined for the inleakage and
intake locations.

Accordingly, COL applicants will be able to compare the resulting bounding x/Q calculated by
ARCONO96 with the corresponding x/Q listed in DCD. The combination of sources and receptors
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are listed in Table 02.03.04-6-1 and Figure 02.03.04-6-10of the answer of Open ltem 02.03.04-6.
In addition, the locations of the main steam relief valve and the main steam safety valve were
displayed by only the location No.5 in Figure 02.03.04-1 of the answer for RAI 02.03.04-1.,In
Figure 02.03.04-6-1 of the answer of Open Item 02.03.04-8, they are separately displayed and
then they are displayed at 2 locations at the west and the east for the plant north, respectively.
Also the main steam line No.4 in RAI02.03.04-1 are displayed at 2 locations similar as the main
steam relief valve and the main steam safety valve. Accordingly, all source locations are also
displayed additionally in Figure 02.03.04-6-1. In DCD, in case of release from steam line, relief
valve and safety valve, the MCR and TSC X/Q values are calculated at only the combination of
source and receptor, which has the shortest distance between them. Because in COL the
calculation of MCR and TSC X/Q values are depended on not only the distance but also the
meteorological condition (i.e. wind direction, wind directional frequency, etc.), the all combination
of sources and receptors for each sources are added in Table 02.03.04-6-1 of the answer of
Open Item 02.03.04-6.

The following tables added on Table 02.03.04-6-1(1) through Table 02.03.04-6-1(7) from Table

02.03.04-1(1) through Table 02.03.04-1(6) of RAI 02.03.04-1 revision 0.are as follows.

- Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 2 of 12)

- Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 4 of 12)

- Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 7 of 12)

- Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 8 of 12)

- Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 10 of 12)

- Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 12 of 12)
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 1 of 12)

. Steam system piping failure
Accidents MCR
O S pu RS, Main steam line break releases -
Locations 5 of the 5 of the
couces || East | West | SofteEast | Softewest
Release
heigr(12t)s (m) 12.8 26.2 12.8 26.2
Intake Inleak
""""""""""""""""" Class 1E [ Class1E [ Class1E | Class 1€ | o .~
I-IK/C,:ARC HMVc/:\% electrical electrical electrical electrical Se.? dc_tor
Locations @ | .7 = intake | OMHVAC | room HVAC | roomHVAC | room HVAC | ° /™S
Recentors LT LT intake | intake ® | intake | intake® | ° o
P a of the a of the d of the d of the d of the d of the b
o) BESt West || North-East | South-East | North-West | South-West | "
Receptor
heigf(\%)s {m) 14.3 171 14.3 14.3 16.2 17.1 9.8
Horizontal distance
Source to Receptor (m)™ 17 25 20 7 26 25 33
Vertical distance (m) © 0 -8.8 0 0 9.8 -8.8 -16
Straight distance (m) ® 17 26 20 17 28 26 37
D'stf,trfg ('zzgfg;‘)’w 256 93 234 256 110 93 132
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 . 0 0
0-8 hr 1.9x10™ 1.9x102
e 8-24 hr 1.1%107 1.1x10%
(s/m*)® 2496 hr 7.1x10° 7.1%x10°
96-720 hr 3.1x10° 3.1x10°
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 2 of 12)

. Steam system piping failure
Accidents MCR
D s TrST . Main steam line breakreleases .
Locations 5ofthe 5£f the 5 of the West 5 of the East
Sources  |----cccseemceecfomas West | __E S S F N
Release
heigl'(12t)s (m) 26.2 12.8 26.2 12.8
Intake Inleak
""""""""""""""""" Class 1E [ Class1E [ Class1E | Class1E [ o . 7
HMV(,:A% '_I:/IVC;R’C electrical electrical electrical electrical E&T\(;:i;or
Locations " intake - take room HVAC | room HVAC | room HVAC | room HVAC doorg
Recent U WOl N C RO A intake ™| intake | intake® | 77
eceplors a of the a of the d of the d of the d of the d of the b
| East West | | North-East | South-East | North-West | South-West |  ~
Receptor
heights (m) 17.1 14.3 16.2 17.1 14.3 14.3 9.8
Horizontal distance
Source to Receptor (m)® 40 49 41 40 50 49 55
Vertical distance (m) © -8.8 0 9.8 -8.8 0 0 2.7
Straight distance (m) © 41 49 42 41 50 49 55
Pyection g:g‘fggw 269 95 258 269 104 95 118
Lateral diffusion 0 0 ' 0 0 0 0 0
coefficient (m)
Vertical diffusion 0 0 0 0 0 0 0
coefficient (m) , » _
0-8 hr ' 1.9x107 1.9x1072
x/Q 8-24 hr 1.1x10” 1.1%1072
(s/m © 24-96 hr 7.1x10° 7.1%x10°
: 96-720 hr 3.1x107 3.1x10°
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 3 of 12)

Steam system piping failure

Accidents
MCR
______________ Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East 6 of the West 7 of the West
Sources : (Main steam (Main steam (Main steam (Main steam
_______________________ relief valve) _ | safety valve) | reliefvalve) | __safety valve) |
o Q'Zﬁ'tz?fne) @ 40.5 38.7 40.5 38.7
_______________________________________ Intake ]
MCR HVAC MCR HVAC MCR HVAC MCR HVAC
Locations " intake intake intake intake
Receptors | freereremmmmmm e
a of the East a of the East a of the West a of the West
A ef;i‘ig‘ztnﬂ; ® 17.1 17.1 17.1 17.1
Horizontal distance Source
to Receptor (m)® 31 26 31 26
Vertical distance (m)® 23 -21 23 -21
Straight distance (m) ® 39 33 39 33
Direction Receptowo Source 309 291 51 69
(degree)
Lateral dlffu(srl]:))n coefficient 0 0 0 0
Vertical diffu(?:;n cpefﬁme_nt ] 0 0 ] 0 0
0-8 hr 53x10™
x/Q 8-24 hr 3.1x10”
(s/m% © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 4 of 12)
Steam system piping failure

Accidents
MCR
______________ Main steam relief valve and safety valve releases |
Locations " 6 of the West 7 of the West 6 of the East 7 of the East
Sources (Main steam (Main steam | (Main steam (Main steam
A I relief valve) _ | safety valve) | _reliefvalve) | _ safety valve) |
o egf"t‘:az;e) @ 40.5 38.7 40.5 387
S U UU TSR Intake ]
MCR HVAC MCR HVAC: MCR HVAC MCR HVAC
Locations ¢V intake intake intake intake
Receptors |  [rrrmemmmmmmmmmmmemepeesememm oo o o s e e e eemmnenee o
a of the East a of the East a of the West a of the West
he'zi‘i?ztn?; @ 17.1 17.1 17.1 17.1

Horizontal distance Source

to Receptor (m)® 48 41 45 4
Vertical distance (m)® -23 -21 -23 -21
Straight distance (m) © 53 47 51 47
Direction Receptoa’)co Source 294 283 64 77
(degree)
Lateral dlffu(sr;:))n coefficient 0 0 0 0
Vertical diffusion coefficient 0 0 0 0
, , (m) - _ _ . , _
e b T e 53x10° —— - —. e .
x/Q 8-24 hr 3.1x107
(s/m%) © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 5 of 12)

. Steam system piping failure
Accidents MCR
______ Main steam relief valve and safety valve releases
Locations " 6 of the East 7 of the East
Sources | _ .| (Main steam relief valve) | (Main steam safety valve) _
Re'ea(f:) heights 405 38.7
............................... Inleak
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations room HVAC | room HVAC | room HVAC | room HVAC
Receptors | | ] intake | intake”™ | intake | intake™
d of the d of the d of the d of the
e North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 17.1 16.2 17.1
Horizontal distance Source to
Receptor (m)*® 27 31 24 26
Vertical distance (m)® 24 -23 22 21
Straight distance (m)® 36 39 33 33
Direction Recepton(;go Source 299 300 277 291
(degree)
Lateral diffusion coefficient (m) 0 0 0 0
Vertical diffusion coefficient (m) 0 - 0 0 0
0-8 hr 5.3x107
X/Q I 8-24hr ] o 3.1x10°
(s/m @ 24-96 hr 2.0x107
96-720 hr 8.7x10™




Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 6 of 12)

. Steam system piping failure
Accidents MCR
.......... Main steam relief valve and safety valve releases
Locations 6 of the West 7 of the West
Sources | ] (Main steam relief valve) | __{ (Main steam safety valve)
Re'ea(fne) heights 405 38.7
................................. Inleak
Class Class Class Class
1E 1E 1E 1E
electrica | electrica le?i? dcitnor electrica | electrica Eli?c;:itnor
Locations | room | room doorg |l room | room doorg
Receptors HVAC HVAC HVAC HVAC
P _intake | intake® | | intake | intake® |
d of the | dofthe . d of the | dofthe
no North- South- b North- | South- b
O ) S West | West | .. West | West | ..
] Receptor
N heights (m) @ 16.2 17.1 9.8 16.2 17.1 9.8
Horizontal distance S(3<))urce to 27 31 24 24 26 24
Receptor (m)
Vertical distance (m) @ 24 23 -30 -22 -21 -29
Straight distance (m) ® 36 39 39 33 33 38
Direction Receptowo Source 61 51 88 83 69 101
(degree)
Lateral diffusion coefficient (m) 0 0 0 0 0 0
- = . -:| Vertical diffusion coefficient(m) [- 0 -|.. 0- .§ 0 0 0 0
0-8 hr 5.3x10°
X/Q 8-24 hr 3.1x10°
(s/m®) © 24-96 hr » 2.0x10°
96-720 hr 8.7x10™




le-v'ee

Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 7 of 12)

Steam system piping failure

Accidents MCR
....... Main steam relief valve and safety valve releases |
Locations " 6 of the West 7 of the West
Sources | .| (Main steam relief valve) __| _(Main steam safety valve) |
Release
heights (m) @ 40.5 38.7
" Class 1E [ Class 1E | Class 1E [ Class 1E |
electrical electrical electrical ¢electrical
Locations? | room HVAC | room HVAC | room HVAC | room HVAC
Receptors | | intake | _intake” | intake | i intake'” __|
d of the d of the d of the d of the
L ooreeeeeeeooo) North-East | South-East | North-East | South-East |
Receptor
heights (m) @ 16.2 171 16.2 17.1
Horizontal distance S(S())urce to 44 48 41 41
Receptor (m)
Vertical distance (m) ® 24 -23 -22 -21
Straight distance (m) 51 53 46 47
Direction Receptowo Source 287 204 274 283
{degree)
Lateral diffusion coefficient (m) 0 0 0 0
Vertical diffusion coefficient (m) 0 0 0 0
0-8 hr 5.3x107
X/Q 8-24 hr 34x107
(s/m®) © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 8 of 12)

. Steam system piping failure
Accidents MCR
i --......Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East
Sources | ... (Main steam relief valve) | (Main steam safety valve)
Release
heights (m) ® 405 38.7
S L1 .| S
Class Class Class Class
1E 1E 1E 1E
electrica | electrica Ejila dcitnor electrica | electrica Eji?(;t:r
Locations | room | room d oorg | room | room doorg
Receptors HVAC HVAC HVAC HVAC
P _intake | intake® | | | intake | intake® | |
d ofthe | dofthe d ofthe | dofthe
North- South- b North- South- b
...................... West | West | .| . West | West | |
h e';‘;i‘;:‘;:;’; o | 182 | 171 0.8 162 | 17.1 9.8
Horizontal distance Source to
Receptor (m)® 42 45 41 41 41 41
Vertical distance (m) ® -24 -23 -30 =22 21 -29
Straight distance (m) ® 49 51 51 46 47 50
Direction Recepton("go Source 72 64 89 86 77 97
(degree)
Lateral diffusion coefficient (m) 0 0 0 0 0 0
Vertical diffusion coefficient (m) 0 : 0 : 0 -0 0 0
0-8 hr 5.3x10™
x/gz ] 8-24 hr 3.1x10°
(sim% © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 9 of 12)
Steam system piping failure

Accidents TSC
iang (0 eeeeeeeeeneeeneon...Main steam line break releases ]
SOU rces _——— .lj(.).ci?fl.c.) |_1.s. ......................................... 5. .Qf _t_h?_\!y_e_§! ...................................
Release I'12eights 26.2
(m)® | '
Auxiliary Auxiliary |
TSC HVAC TSC HVAC o o
Locations® intake intake building HVAC | building HVAC
Receptors - ------------..-------.-------------------------.-.ir.‘.t.a.lsg .............. I.n.t.a.l.(.e. _______
¢ of the North ¢ of the South ¢ of the North ¢ of the South
[TReceptor | T T
heights (m) @ 271 271 27.1 271
Horizontal distance to
Intake (m)® 84 67 84 67
Vertical distance (m)® 0 0 0 0
Straight distance (m)® 84 67 84 67
Dlrectlon(lzzgfgga'go Source 135 118 135 118
Lateral diffusion
ceefficient (m) 0 0 0 0
Vertical diffusion \
coefficient (m) 0 0 0 0
0-8 hr 1.5x10” 1.5x10”
x/Q 8-24 hr 8.4x10™ - 8.4x10™
’ (s/m%) © 24-96 hr T T B3x107 T s3x107
96-720 hr 2.3x10™ ‘ 2 3x107




vevee

Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 10 of 12)

. Steam system piping failure
Accidents TSC
ions M leeeeeoiiieeeeeeen.....Main steam line break releases |
s ources f---- I? .o.??f l.(? ?.s. ----------------------------------------- 5— 9—f -t-h -e. .E. .a.s.t ....................................
Release heights 12.8
(m) 2) .
e Intake . Inleak
Auxiliary " Auxiliary |
TSC HVAC TSC HVAC o M
Locations intake intake building HVAC | building HVAC
Receptors ------------------—o------------------------------"j_-t-a-lsg -------------- i_n_t.a..l.(_e. .......
¢ of the North ¢ of the South ¢ of the North cof fhe South
TReceptor | L T L T L T LT
heights (m) @ 23.2 23.2 23.2 23.2
Horizontal distance to
Intake (m)(z) 104 91 104 M
Vertical distance (m)® 10 10 ' 10 10
Straight distance (m)® 105 ' 91 105 91
Direction (l:zgragé?wo Source 127 113 127 113
Lateral diffusion
ceefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 1.5x107 1.5x107
} B} xQ 8-24 hr 8.4x10™ 8.4x107
) (s/im®® 24-96 hr 5.3x107 5.3x10"
96-720 hr 2.3x10™° : 5 3x107




Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 11 of 12)

Gevee

, Steam system piping failure
Accidents TSC
___________________________________ Main steam relief valve and safety valve releases __
. 7 of the West 7 of the West
Locations " 6 of the West . 6 of the West .
. . {Main steam safety . : (Main steam safety
Sources | ... | Mainsteamrelefvalve) | valve) .| (Main steamreliefvalve) | " valve)
Release
heights (m) @ 40.5 38.7 40.5 38.7
___________________________ Intake e InMeak
[ Auxiliary Auxiliary Auxiliary Auxiliary
TSC HVAC | TSCHVAC | TSC HVAC | TSC HVAC building building building building
Locations " intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | | e L intake | .. intake | __ intake | intake ___
¢ of the c of the c of the c of the ¢ of the c of the c of the c of the
e North South | North | South | North | South | Noth | South
Receptor
heights (m) ® 271 271 27.1 27.1 271 271 271 271

Horizontal distance %())urce 69 60 72 61 69 60 79 61
to Receptor (m)

Vertical distance (m) ® -13 13 -11 -11 -13 -13 -11 -11

Straight distance (m) © 70 61 73 62 70 61 73 62

Direction Receptor to 121 98. 125 103 121 98 125 103
Source (degree) ,

Lateral dlffu(srl%n coefficient 0 0 0 0 0 0 0 0
Vertic:_alldiffusion 0 0 0 0 0 0 0 0
--coefficient (m)--~ - - - S e - R :

' 0-8 hr 1.7%x10° 1.7x10°

X 8-24 hr 9.9x10™ . 9.9x10™
(sim%) © 24-96 hr 6.3x107 6.3x10°"
96-720 hr 2.8x10* 2.8x10™



Table 02.03.04-6-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 12 of 12)

. Steam system piping failure
Accidents TSC
___________________________________ Main steam relief valve and safety valve releases
. 7 of the East 7 of the East
Locations 6 of the East : 6 of the East .
. ; (Main steam safety . ; (Main steam safety
Sources | ... | Mansteamreliefvalve) | valve) | (Mainsteamreliefvalve) | valve)
hei';ﬁ't‘za(fne) ® 405 38.7 40.5 38.7
____________________________ Intake e Inlek .
Auxiliary Auxiliary [ Auxiliary Auxiliary
TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC building building building building
Locations intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | | e e intake | ... intake | intake | __ intake ___
c of the c of the c of the c of the c of the c of the c of the c of the
North South North South North South North South
CSU ) RPN SR PP et U0 R0 N NNt I chb PR WO I U & S
© \ ef;‘;:‘ztrg; o 271 27.1 27.1 27.1 271 27.1 271 27.1
8 Horizontal distance %?urce 84 76 86 77 84 76 86 77
to Receptor (m)
Vertical distance (m)® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m) ® 85 77 87 78 85 77 87 78
Direction Receptor to 115 96 119 100 115 96 119 100
Source (degree)
Lateral dlffu(srxno)n coefficient 0 0 0 0 0 0 0 0
Vertical.diffusion 0 0 0 0 0 0 0 0
coefficient {m) : - b _ o
0-8 hr 1.7x10° 1.7%x10°
x/Q 8-24 hr 9.9x10™ 9.9x10™
(sim%) © 24-96 hr 6.3x10~ 6.3x10"
96-720 hr 2.8x10™ 2.8x107
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD {Sheet 1 of 8)
RCP rotor seizure accident

Accidents MCR
............ Main_ .SIE_e!m_r_e!ize_t valve and safety valve releases |
Locations 6 of the East 7 of the East 6 of the West 7 of the West
Sources (Main steam (Main steam (Main steam (Main steam
e ) relief valve) | safety valve) | relief valve) | safety valve) |
A egﬁiza(fne) ® 40.5 387 40.5 38.7
Intake
........................................ T T T PRI
MCR HVAC MCR HVAC MCR HVAC MCR HVAC
Locations intake intake intake intake
Receptors | |rmeeemeeememee e R S RRRCREEEECEECEELEREE EECECRIORPPLEPTRER,
a of the East a of the East a of the West a of the West
A el;\;ii:?:g; ® 17.1 17.1 171 17.1

Horizontal distance Source

to Receptor (m)® 31 26 31 26
Vertical distance (m) © 23 21 23 21
Straight distance (m)® 39 33 39 33

Direction Receptor to 309 291 51 69

Source (degree)

Lateral diffu(srir%n coefficient 0 0 0 0

Vertical diffusion

coefficient (m) 0 0 0 0
- 0-8 hr - 5.3x107
X/Q 8-24 hr 3.1x10°
(sim’) @ | 2498 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 2 of 8)

RCP rotor seizure accident

Accidents MCR
............ Main steam relief valve and safety valve releases |
6 of the East
Locations 6 of.the West 7 of fthe West (Main steam 7 of'the East
Sources (Main steam (Main steam relief valve) (Main steam
relief valve) safety valve) safety valve)
h egﬁ't‘ifne) @ 405 38.7 40.5 38.7
_____________________________________ Intake ]
MCR HVAC MCR HVAC | MCR HVAC MCR HVAC
Locations " intake intake intake intake
Receptors |  frrmemmmemmosmmomo s e s s o s oo s oo
a of the East a of the East a of the West a of the West
he';icts‘ztn‘:)r @ 17.1 17.1 17.1 17.1
Horizontal distance Source
to Receptor (m)® 48 41 45 41
Vertical distance (m) © 23 -21 23 21
Straight distance (m)® 53 47 51 47
Direction Receptor to
Source (degree) 294 283 64 7
Lateral dlffuzlr?)n coefficient 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10”
X 8-24 hr 3.1x10°
(s/m’) @ 24-96 hr 2.0x10°7
96-720 hr 8.7x10™




6cv'ee

Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 3 of 8)

RCP rotor seizure accident

Accidents VCR
.....Main steam relief valve and safety valve releases |
Locations (" 6 of the East 7 of the East
Sources  b--ezeaeeeeeocfons (Main steam relief valve) | _(Main steam safety valve) |
Release
heigr(12t)s (m) 40.5 38.7
e MRk ]
Class 1E Class 1E Class 1E Class 1E
" electrical electrical electrical electrical
Locations " | room HVAC | room HVAC | room HVAC | room HVAC
Receotors | | intake | intake® | intake | ] intake” |
recep d of the d of the d of the d of the
ooooroooo....) North-East | South-East | North-East | South-East |
Receptor
heigr(\zt)s {m) 16.2 171 16.2 171
Horizontal distance Source
to Receptor (m)® 27 31 24 26
Vertical distance (m) © 24 23 22 -21
Straight distance (m) © 36 39 33 33
Direction Receptor to
Source (degree) ) 299 309 277 291
Lateral dlfo(SrInO)n coefficient 0 0 0 0
-| Vertical diffusion coefficient 0 0 0 o
(m)
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10°
(s/m*) © 24-96 hr 2.0x10°7
96-720 hr 8.7x10™
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 4 of 8)

Accidents RCP rotor seizure accident
MCR
reeeiommneeno...Main steam relief valve and safety valve releases
Locations " 6 of the West 7 of the West
Sources | | ... (Main steam relief valve) | . (Main steam safety valve)
Release
heights (m) @ 40.5 38.7
S 11| SRR
Class 1E Class 1E Class 1E Class 1E
electrical electrical Reactor electrical electrical Reactor :
room room building room room building door
Locations™ | HVAC HVAC door HVAC HVAC g doo
Receptors _.intake | intake® | | intake _ | intake® |
d of the d of the d of the d of the
North- South- b North- South- b
______________________ West | West | | _West | West | .
Receptor
heights (m) @ 16.2 17.1 9.8 16.2 171 9.8
Horizontal distance %c))urce 27 31 24 24 26 24
to Receptor (m)
Vertical distance (m) © 24 -23 -30 -22 -21 29
Straight distance (m)® 36 39 39 33 33 38
Direction Receptor to
Source (degree) @ 61 | 51 88 83 69 101
Lateral dlﬁu(sr::J)n coefficient 0 0 0 0 0 0
Vertical diffu?:;n coefficient 0 0 0 - 0 1 o0 - 0
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10”
(s/im*) @ 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 5 of 8)

Accidents RCP rotor seizure accident
MCR
______ Main steam relief valve and safety valve_releases |
Locations " 6 of the West 7 of the West
P T R (Main steam relief valve) | _(Main steam safety valve) |
Release _
heigI?Zt)s (m) 40.5 38.7
e IR ]
Class 1E
Class 1E Class 1E .
0 electrical electrical elfg;rrl;:al elegtlraigzl 1r§om
| Locations rooir:t ;—II(\(;AC rocianr?ali(-lg{g\c HVAC HVAC intake®
Receptors | | T intake | |
d of the d of the d of the d of the South-
___________________ North-East | South-East | North-East | ~~ East
Receptor
heigr(mzt)s (m) 16.2 1741 16.2 171
Horizontal distance Source
to Receptor (m)® 44 48 41 41
Vertical distance (m)© 24 -23 22 21
Straight distance (m) © 51 53 46 47
Direction Receptor to
Source (degree) ) 287 294 274 283
_ ) Fatérél dlffu(srch]))n‘coe_ffl_meAnt“ o 0 - ] Oﬁ '7 ) 0 0
Vertical diffusion coefficient 0 0 0 0
(m)
0-8 hr 5.3x10”
x/Q 8-24hr 3.1x10°
(s/m*) © 24-96 hr 2.0x10°
' 96-720 hr 8.7x10™
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 6 of 8)

Accidents RCP rotor seizure accident
MCR
................. Main steam relief valve and safety valve releases
Locations " 6 of the East 7 of the East
Sources | | (Main steam reliefvalve) | (Main steam safety valve)
Release
heights (m) @ 40.5 38.7
Nl
Class 1E Class 1E Class 1E Class 1E .
electrical electrical Reactor electrical electrical Reactor
, room room | building room room building
Locations HVAC HVAC door HVAC HVAC door
Receptors |__intake | intake® | | intake___| intake® |
d of the d of the d of the d of the
North- South- b - North- South- b
........................ West | West | | West | West | .
Receptor .
heights (m) @ 16.2 17.1 9.8 16.2 17.1 98
Horizontal distance Source
to Receptor (m)(a’ 42 45 41 41 41 41
Vertical distance (m) @ 24 -23 -30 -22 21 -29
Straight distance (m) ® 49 51 51 46 47 50
Direction Receptoa}o 72 64 . 89 86 77 97
Source (degree)
Lateral dlffu(srlno)n coefficient 0 0 0 0 0 0
Vertical diffu(?rign coefficient 0 0 o - 0 0 . 0
0-8 hr 5.3x10~
x/g) ] 8-24 hr 3.1x10°
(s/m® © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in

RCP rotor seizure accident

the DCD (Sheet 7 of 8)

Accidents TSC
LOCAHONS |---nvmmsommsezeenammemzaeaancem--. MAIN Steam relief valve and safety valve releas
) 6 of the West 7 of the West 6 of the West 7 of the West
P U (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
Release
heights 40.5 38.7 40.5 38.7
(m) (2)
_____________________________ Intake e Il
[ Auxiliary Auxiliary Auxiliary Auxiliary
Locati TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC | building building building building
0calons | intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | |reemeemsemmmeee e e intake_ | __infake | __intake | ] intake ___
P c of the c of the c of the c of the c of the c of the c of the ¢ of the
____________________ North | ... South | _Noth | South | _Noth | South | Notth | South
Receptor
heights 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
(m) 2
Horizontal distance
Source to Receptor 69 60 72 61 1 69 60 72 61
(m)®
Vertical distance (m)® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m) ® 70 61 73 62 70 61 73 62
Pyection g:;f:g)’w 121 98 125 103 121 98 125 103
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0 0
Vertical diffusion _
coefficient (m) 0 0 0 0 0 0 0 0
0-8 hr 1.7x107 1.7x10°
x/Q 8-24 hr 9.9x10™ 9.9x10™*
(sim®® | 2496 hr 6.3x107 6.3x10™
96-720 hr 2.8x10™ 2.8x107
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Table 02.03.04-6-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 8 of 8)

RCP rotor seizure accident’

Accidents T5C
S . Main steam relief valve and safety valve releases .
) 6 of the East 7 of the East 6 of the East 7 of the East
SOUCES  |--azmmmmemeeaa] (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
Release
heights 40.5 38.7 40.5
(m) (2)
SRR Intake e Inleak
I Auxiliary Auxiliary Auxiliary Auxiliary
Locat TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC | building building building building
OCaUONS | intake intake intake intake HVAC HVAC "HVAC HVAC
Receptors | eeeeeemeseeeedronmecoeeeeeed oo intake | __.intake | intake _ | | intake ____
P c of the ¢ of the c of the c of the ¢ of the c of the c of the ¢ of the
____________________ North | _South | North | South | _North | South | Noth | South
Receptor
heights 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
(m)®@
Horizontal distance
Source to Receptor 84 76 86 77 84 76 86 77
(m)®
Vertical distance (m)©® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m) ©® 85 77 87 78 85 77 87 78
Pyection (Ezgf:;?f4§° 115 9 119 100 115 96 119 100
Lateral diffusion
coefficient (m) - 0 O - 0 2 ez e 407, - ‘#0 0 ) 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0
0-8 hr 1.7x10° 1.7x10°
x/Q 8-24 hr 9.9x10" 9.9x10™
(sim®® [ 24-96 hr 6.3x10™ 6.3x107
96-720 hr 2.8x10™ 2.8x10*
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 1 of 11)

Rod Ejection Accident

Accidents MCR
Locations M |-eeseeeeoommeeemeee et ee e e e e e e DAt et e
9
Sources | Release | T e
heigr(12t)s {m) 69.8
o dntake ) Inleak
Class 1E | Class 1E | Class 1E | Class 1E [ , .. =" T"A'"?I'. """""""""""
MCR MCR electrical | electrical | electrical | electrical bu?i:jl_ary bu?ildl.ary Reactor
, HVAC HVAC room room room room Hu{/ Ar&g Iilj{/ Agg building
Locations ™ | intake intake HVAC HVAC HVAC HVAC -tk tak door
Recentors | e intake | intake™ | intake | intake® | M€ | ‘M€ |
P d of the d of the d of the d of the
aofthe | aofthe ¢ of the c of the
East West North- South- North- South- North South b
________________________________________________ East | . [East | West | _West | "o | S°UM |
Receptor
heigr(12t)s (m) 17.1 17.1 16.2 17.1 16.2 17.1 27.1 27.1 9.8
soniorzorta c‘g:ii’:%i)@) 68 56 63 68 50 56 55 60 37
Vertical distance (m) © -52 -52 -53 -52 -53 -52 -43 -43 -60
Straight distance (m)® 86 77 83 86 73 77 69 74 71
Direction Receptor to
Source (degree) 321 21 317 321 24 21 92 65 33
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0 0
0-8 hr 1.1x10” 1.4x10°
x/Q 8-24 hr 6.6x10" 8.0x10™
(s/m*) © 24-96 hr 4.2x10"* 5.1x107
96-720 hr 1.9x107 2.2x10™
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 2 of 11)

. Rod Ejection Accident
Accidents MCR
______________________________________ Ground level containment release point™ ]
Locations [ "2 0ofthe | 2 of the 1 of the 2 of the 1 of the 2 of the 3 of the 3 of the 4
Sources | .l East ... West ... East | East | __ West ... West ... North ... South | ...
Release
heights (m) © 49.4
__________ Intake i MleRk
Class 1E | Class 1E | Class 1E | Class 1E | , - I Audiary | —
MCR MCR electrical | electrical | electrical | electrical bu'l dc.ary b”’.i'd'.ary Reactor
HVAC HVAC room room room room '_L;{/ AT';Q IEIJ{/ ,oirc\;g building
Locations intake intake HVAC HVAC HVAC HVAC ek ok door
Receptors o] intake | intake® | intake | intake® | M€ | maxe | o
a of the a of the d of the dsgmn? chc):r;[:? dsgurf c of the c of the b
______________________ Bast | West |NohEast] 'East | west | west | Noth | South | "
A eﬁ‘;:‘ztrg)’ ®| 171 17.1 16.2 17.1 16.2 17.1 27.1 27.1 9.8
So{'frzgztgnéa; c‘g:ﬁ’r"gﬁ])m 32 32 27 32 27 32 44 46 17
Vertical distance (m) ® -32 -32 -33 -32 -33 -32 22 22 -39
Straight distance (m)® 45 45 42 45 42 45 49 51 43
Pyection 5:;;’;‘;&? 325 35 320 325 40 35 98 75 53
Lateral diff“(srf)“ coefficient | 7 og 7.98 7.98 7.98 7.98 7.98 7.98 7.98 7.98
Vf;g‘f’f?éigﬁ“(ﬂ]‘;n 5.03 5.03 5.03 5.03 503 | 503 | 503 5.03 5.03
0-8 hr 2.2x10° 2.4x10°
X 8-24 hr 1.3x10° 1.4x10°
(s/m®) ©® 24-96 hr 8.3x107 9.1x10™
96-720 hr 3.6x10™ 4.0x107
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 3 of 11)

Rod Ejection Accident

Accidents MCR
e Main steam relief valve and safety valve releases . . |
%) 6 of the East 7 of the East 6 of the West 7 of the West
SOUrCes b--wxeemeooeoi (Main steam relief valve)_ | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) |
Release
heig!;nzt)s (m) 40.5 38.7 40.5 38.7
.............................................................. Intake e
Loc%t)ions MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors a of the East a of the East a of the West a of the West
[“Receptor | T e
heights (m) 17.1 17.1 17.1 17.1
Horizontal distance
Source to Receptor 31 26 31 26
(m)®
Vertical distance (m) © 23 21 23 21
Straight distance (m) © 39 33 39 33
Direction Receptor to
Source (degree) 309 291 51 69
Lateral diffusion
coefficient (m) 0 0 0 0
- Vertical diffusion - | - - - - N - -
coefficient (m) 0 0 0 0
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10°
(s/m®)® [24-96 hr 2.0x10°
96-720 hr 8.7x10*
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 4 of 11)

) Rod Ejection Accident
Accidents MCR ‘
LOCAHIONS  besemermmreemsmmmmmmesemmneaaqerans Main steam relief valve and safety valve releases
) 6 of the West 7 of the West 6 of the East 7 ofthe East
Sources . b-eeeeerrooei (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
[T Release | U1
heigf(mzt)s (m) 40.5 38.7 40.5 38.7
____________________ e Intake
Loc%t)ions MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors | [ e
a of the East a of the East a of the West a of the West
[“Receptor | T
heigr(12t)s (m) 171 17.1 17.1 17.1
Horizontal distance
Source to Receptor 48 41 45 41
(m)®
Vertical distance (m)® 23 21 23 -21
Straight distance (m) ©® 53 47 51 47
Direction Receptor to
Source (degree) ¥ 294 283 64 7
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion - o .
coefficient (m) 0 0 0 0
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10”
(sim®® [ 24.96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(3) Combination of Sources and Reéeptors for Rod Ejection Accident Analysis in the DCD (Sheet 5 of 11)

. Rod Ejection Accident
Accidents VICR 7
... Main steam relief valve and safety valve releases
Locations” |76 of the East 7 of the East
Sources | ________________|{Main steam relief valve) | (Main steam safety valve) _
Release
heights (m) @ 405 38.7
............................. Inleak e
Class 1E Class 1E Class 1E
electrical electrical electrical Class 1E
Locations ¥ room room room electrical room
Recent ocations HVAC HVAC HVAC | HVAC intake®
eceptors __intake | intake” | intake |
d of the dofthe | dofthe | d ofthe South-
_____________________ North-East | South-East | North-East | East
Receptor
heights (m) @ 16.2 17.1 16.2 17.1
Horizontal distance
Source to Receptor (m)® 27 31 24 26
Vertical distance (m) -24 23 -22 21
Straight distance (m) ® 36 39 33 33
Direction Receptor to
Source (degree) 299 309 277 291
Lateral diffusion coefficient 0 0 0 0
_(m) __
Vertlcgl_dlffusmn 0 0 0 0
-coefficient (m) .. . . .- - L - .
0-8 hr ‘ 5.3x10”
x/Q 8-24 hr 3.1x10”
(s/m®) © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 6 of 11)

. Rod Ejection Accident
Accidents MCR
............ Main steam relief valve and safety valve releases |
Locations " 6 of the West 7 of the West
Sources | | (Main steam relief valve) | ____(Main steam safety valve) |
Release
heights (m) @ 40.5 38.7
____________________________________ Inleak
Class 1E | Class 1E Class 1E | Class 1E
electrical | electrical | Reactor electrical electrical | Reactor
) room room building room room building
Locations” | HVAC HVAC door HVAC HVAC door
Receptors .intake | intake® | | intake___| _intake® | |
d of the d of the d of the d of the
North- South- b North- South- b
_____________________ West | West | | West | West | |
Receptor
heights (m) @ 16.2 17.1 9.8 16.2 17.1 9.8
Horizontal distance
Source to Receptor (m)(a) 27 31 24 24 26 24
Vertical distance (m) 24 -23 -30 22 21 29
Straight distance (m) ® 36 39 39 33 33 38
Direction Receptor to
Source (degree) ) 61 51 88 83 69 101
Lateral dlffu(srlr?)n coefficient 0 0 0 0 0 0
Verticalldiffusion -0 . 0 . 0 -0 ) 0 0
coefficient (m)
0-8 hr 5.3x10°
X/Q 8-24 hr 3.1x10°
(s/m® © 24-96 hr 2.0x107
96-720 hr 8.7x10™
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 7 of 11)

Rod Ejection Accident

Accidents MCR
... Main steam relief valve and safety valve releases __
Locations " 6 of the West [ 7 of the West
Sources | .| (Main steam relief valve) | (Main steam safety valve)
Release
heights (m) @ 40.5 38.7
_____________________________ Inteak .
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations ™ | room HVAC | room HVAC | room HVAC | room HVAC
Receptors | | intake | _intake® | intake | i intake™
d of the d of the d of the d of the
| oooo....| North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 17.1 16.2 17.1
Horizontal distance
Source to Receptor (m)® 44 48 1 41
Vertical distance (m)® 24 -23 22 =21
Straight distance (m) © 51 53 46 47
Direction Receptor to
Source (degree) @ 287 294 274 283
Lateral diffusion coefficient 0 0 0 0
(m)
Vertical diffusion
coefficient (m) 0 0 0 : 0
] 0-8 hr _ 5.3x10”
X/Q 8-24 hr 3.1x10°
(s/m? @ 24-96 hr 2.0x107
96-720 hr 8.7x10™
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Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 8 of 11)

, Rod Ejection Accident
Accidents MCR
R FOR Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East
Sources | .l (Main steam relief valve) ____ | ... ___(Mainsteam safetyvalve)
Release
heights (m) @ 40.5 38.7
_____________________________________________ Inleak
Class 1E Class 1E Class 1E Class 1E Reactor
electrical electrical Reactor electrical electrical buildi
Locations ™ | room HVAC | room HVAC |building door | room HVAC | room HVAC Lé'oc;?g
Receptors _..intake | intake® | ... intake____| | intake® | 7T
d of the d of the b d of the d of the b
oo | North-West | South-West | " | North-West | South-West |~ ~
Receptor
heights (m) @ 16.2 17.1 9.8 16.2 171 9.8
Horizontal distance
Source to Receptor (m)® 42 45 41 41 41 4“1
Vertical distance (m) © -24 -23 -30 22 21 29
Straight distance (m)® 49 51 51 46 47 50
Direction Receptor to
Source (degree) @ 72 64 89 86 77 97
Lateral‘dlffu?rlrt]))n coefficient 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0
B -~ 0-8 hr.. - - - 5.3x10° - - - -
Q 8-24 hr 3.1x107°
(s/m® @ 24-96 hr 2.0x10°
96-720 hr 8.7x10™




Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 9 of 11)

ev-v'ed

. Rod Ejection Accident
Accidents TSC
Ground level Ground level
Plant vent containment Plant vent containment
Locations™ | ol release point® | ... releasepoint®
Sources 9 3 of the 3 of the 9 3 of the 3 of the
il North | South | North | ... South
H egﬁ'g"’(fne) @ 69.8 49.4 69.8 49.4
......................... Intake o nleak
TSC Tsc Auxiliary Auxiliary Auxiliary Auxiliary
HVAC HVAC TSC HVAC | TSC HVAC Building Building Building Building
Locations " intak intake intake intake HVAC HVAC HVAC HVAC
Receptors | maxe pUmee | e L Intake ___| __Intake | Intake - | _ _Intake
¢ of the c of the c of the c of the c of the c of the c of the c of the
. North | South | __North | . South | _North | South | Noth | South
hezer:i:r():g)r | 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Sozggztg”éﬂ c‘g:tz'r“(:s])m 55 60 44 46 55 60 44 46
Vertical distance (m) ® 43 -43 22 22 43 43 22 22
Straight distance (m) © 69 74 49 51 69 74 49 51
Dggﬁtr'g: (Fszgf::)’ rto 92 65 98 75 92 65 98 75
Lateral diffusion 0 0 0 0 0 0 0 0
coefficient (m)
Vertical diffusion . 0 . 0 0 0 0 . 0 . 0 0 -
coefficient (m)
0-8 hr 1.7x10° 1.9x10° 1.7x10° 1.9x107
x/Q 8-24 hr 9.9x10™ 1.1x10” 9.9x10™ 1.1x10”
(s/m*) © 24-96 hr 6.3x10™ 7.2x107 6.3x10™ 7.2x107
96-720 hr 2.8x10* 3.2x10° 2.8x10™ 3.2x10"




‘Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 10 of 11)

yr-¥'ec

. Rod Ejection Accident
Accidents TSC
Main steam relief valve and safety valve releases
LOCAHONS 1) e o L]
Sources 6 of the West _ 7 of the West _ 6 of the West 7 of the West
R (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) _|
: egﬁ!;azfne) ® 40.5 87 405 387
............................... Intake e Inleak
Auxiliary Auxiliary Auxiliary Auxilférgl""
TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC Building Building Building Building
Locations ¥ intake intake intake intake HVAC HVAC HVAC HVAC
Receptors e e e e Intake L Intake | Intake | .. Intake |
c of the c of the c of the ¢ of the c of the ¢ of the ¢ of the c of the
_________________________ North ~ | _South | __Noth | South | Noth | South | North | South
) e'fﬁg‘z:g)' o| 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
H°”"i‘;"é‘2 C‘g:}i?‘g;ﬁ%?”’“ 69 60 72 61 69 60 72 61
Vertical distance (m)® 13 -13 -11 -11 -13 13 -11 -11
Straight distance (m) ©® 70 61 73 62 70 61 73 62
D'Sfﬁtr'gg ('j:fo::)’&P 121 98 125 103 121 98 | 125 103
Lateral dlﬁu(s'jrc]))n coefficient 0 0 0 0 0 0 0 0
\_/e_rtlcal_dlffu(ic;n coefﬂmgnt 0 ] 0 MOA L ,,OV 1 o N - 0o ‘ 0 | 0
- 0-8hr 1.4x10° 1.4x10°
x/Q 8-24 hr 8.0x10™ 8.0x10™
(s/m%) © 24-96 hr 5.1x10" , 5.1x107
96-720 hr 2.2x10™* 2.2x10™




Table 02.03.04-6-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 11 of 11)

Sy-v'ee

} Rod Ejection Accident
Accidents TSC
Main steam relief valve and safety valve releases
LOCAHONS 1 L e
Sources 6 of the E?st _ 7 of the East . 6 of the Egst . 7 of the East
I (Main steam relief valve) __| (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) |
A egﬁ'ga(fne) " 405 38.7 405 387
_______________________________ Intake e Mleak
Auxiliary Auxiliary Auxiliary Auxiliary
TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC Building Building Building Building
Locations " intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | |l e Intake ___ | | Intake ___| | Intake | .. Intake ___|
c of the c of the c of the c of the c of the c of the c of the c of the
_________________________ North | South | _North | South | North | South | Noth | South |
he'?gi‘;z’ztn‘:)r @ 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
H°”Ztg"§;' C‘g:ﬁi’r’?ﬁq?ﬁ“me 84 76 86 77 84 76 86 77
Vertical distance (m)® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m)® 85 77 87 78 85 77 87 78
Dggﬁtr'gg g:gfg‘)’w 115 96 119 100 115 9 119 100
Lateral diffu(srino)n coefficient 0 0 0 0 0 0 0 0
Vgrtical diffu(?Ti](;n coefficient 0 0 0 0 0 0 _ 0 0
0-8 hr 1.4x107 1.4x10”
x/Q 8-24 hr 8.0x10™ 8.0x107
(s/m® © 24-96 hr 5.1x107 5.1x107
96-720 hr 2.2x10™ 2.2x107
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Table 02.03.04-6-1(4) Combination of Sources and Receptors
for Failure of Small Lines Carrying Primary Coolant Outside Containment analyses in the DCD(Sheet 1 of 2)

Failure of Small Lines Carrying Primary Coolant QOutside Containment

Accidents MCR
Locations " Plant vent
SOUICeS |
Release
heights (m) ® 69.8
Intake Inleak
""""""""""""""""""" Class 1E | Class1E [ Class 1E | Class 1E ]
HMViRC’Z I-,K/i% electrical electrical electrical electrical
Locations " intake intake room HVAC room HVAC | room HVAC room HVAC
Receptors | | o] intake | intake™ | intake | | intake® |
a of the a of the d of the North- d of the d of the North- d of the
SURUUUURRUTI N East | . West | .| East __|.. South-East | West | 3 South-West |
o e'?gﬁg'?tn‘:)r ol 171 17.1 16.2 17.1 16.2 17.1
Horizontal distance
Source to Receptor (m)® 68 56 63 68 50 56
Vertical distance (m) @ -52 -52 -53 -52 -53 -52
Straight distance (m) ® 86 77 83 86 73 77
Dgﬁﬁtr'gg g:;fep;‘;w 321 21 317 321 24 21
Lateral diffusion 0 0 0 0 0 0
coefficient (m)
Vertical diffusion 0 0 0 0 0 0
coefficient (m) - :
0-8 hr 1.1x10° 1.2x10°
X/Q 8-24 hr 6.6x10™ 8.0x10™
(s/m* © 24-96 hr 42x107 5.1x10*
96-720 hr 1.9x10™ 2.2x107
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Table 02.03.04-6-1(4) Combination of Sources and Receptors
for Failure of Small Lines Carrying Primary Coolant Qutside Containment analyses in the DCD (Sheet 2 of 2)

Accidents

Failure of Small Lines Carrying Primary Coolant Qutside Containment

MCR TSC
Locations " Plant vent Plant vent
Sources | | T
Release
heights (m) * 69.8 69.8
___________________________ Inleak e Intake L dnleak
b ey Auxiliary Rlxiiiary ]
Locations® | Building HVAC | building HVAC puiater | TSSIVAC | TSCHVAG Building Building
ocations ™ 1 intake | intake | "7 g___ wereeeeeeeoeneeo . FIVAC Intake | HVAC Intake |
Receptors c of the North | ¢ of the South b c of the North | c of the South | c of the North | ¢ of the South
o e%iﬁ:?fﬁ; @ 27.1 27.1 9.8 27.1 27.1 27.1 27.1
Horizontal distance
Source to Receptor (m)® 55 60 37 55 60 55 60
Vertical distance (m)® -43 -43 -60 43 -43 -43 -43
Straight distance (m)® 69 74 71 69 74 69 74
Direction Receptor to
Source (degree)® 92 65 33 92 65 92 65
Lateral dIfo(SrInO)n coefficient 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m)- -~ - [ -~ 0 .0 -0 0. .0 0 , 0.
0-8 hr 1.4x107 1.4x10° 1.4%x10°
x'Q 8-24 hr 8.0x10™ 8.0x10” 8.0x10™
(s/m* © 24-96 hr 5.1x10™ 5.1x10™ 5.1x107
96-720 hr 2.2x10™ 2.2x107 2.2x10°
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Table 02.03.04-6-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 1 of 8)

. SGTR
Accidents MCR
Locations Main steam relief valve and safety valve releases
A 6 ofthe East | 7oftheEast [ 6ofthe West | 7ofthe West
Sources | | . (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) _
Release
heights 40.5 38.7 40.5 38.7
(m)®
e intAKe
Locgt)ions MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors ' a of the East a of the East a of the West a of the West
TReceptor | T e
heights 17.1 171 171 17.1
(m) 2)
Horizontal distance
Source to Receptor 31 26 31 26
(m)®
Vertical distance (m) ©® -23 21 23 21
Straight distance (m)® 39 33 39 33
Direction Receptor to
Source (degree) 309 291 51 69
Lateral diffusion
coefficient (m) 0 o 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10°
/Q 8-24 hr 3.1x10”
(sim®) @ " 24-96 hr 2.0x10°
96-720 hr 8.7x107
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Table 02.03.04-6-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 2 of 8)

. SGTR
Accidents MCR
. Main steam relief valve and safety valve releases
Locatons ( e ——
o 6 of the West 7 of the West 6 of the East 7 of the East
Sources | ___...|.. (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
Release
heights 40.5 38.7 40.5 387
(m)®
e A0RAKE
Locations MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
L3 o o B AN
Receptors a of the East a of the East a of the West a of the West
“Receptor | T
heights 171 17.1 17.1 171
(m) (2)
Horizontal distance
Source to Receptor 48 41 45 41
(m)®
Vertical distance (m)® 23 21 23 -21
Straight distance (m) ©® 53 47 51 47
Direction Receptor to
Source (degree) 294 283 64 7
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10”
(sim®©® 1" 24-96 hr 2.0x10°
96-720 hr 8.7x10™




Table 02.03.04-6-1(5) Combination of Sources and Recept'ors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 3 of 8)

0s-v'ed

. SGTR
Accidents MCR
________ Main steam relief valve and safety valve releases
Locations 6 of the East 7 of the East
SOUrCeS  |---emrescaromacdeans (Main steam relief valve) | (Main steam safety valve)
Release
heigr(12t)s (m) 40.5 38.7
U . . . SRR
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations™™ | room HVAC | room HVAC | room HVAC | room HVAC
Recentors ....intake | intake™ | __intake | intake™
P d of the d of the d of the d of the
SSUSTRUURRRTO North-East | South-East | North-East | South-East
Receptor
heights (m) 16.2 17.1 16.2 17.1
Horizontal distance Source to
Receptor (m)(s) 27 31 24 26
Vertical distance (m) © 24 23 22 -21
Straight distance (m) ® 36 39 33 33
Direction Receptowo Source 299 309 277 291
(degree)
Lateral diffusion coefficient (m) 0] 0 0 0
‘| “Vertical diffusion coefficient (m) 0 - | 0 : 0 -0
' 0-8 hr 5.3x10°
" x/Q 8-24 hr 3.1x10°
(s/m*) © 24-96 hr 2.0x10°
96-720 hr 8.7x107
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Table 02.03.04-6-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 4 of 8)

. SGTR
Accidents MCR
_____________________ Main steam relief valve and safety valve releases
Locations " 6 of the West 7 of the West
SoUrces  |-comeerereemaaeeeenn (Main steam reliefvalve) 1 | (Main steam safety valve)
Release
heigrg)s (m) 40.5 38.7
............................................. Inleak
Class 1E | Class 1E Class 1E [ Class1E | . .~
electrical electrical E&Iac;:itnor electrical electrical Ee.ladqtnor
Locations " | room HVAC | room HVAC doorg room HVAC | room HVAC Lcjiloolrg
Receotors | |- intake | _intake® | 77 | intake | intake® | 7T
P d of the d of the b d of the d of the b
___________________ North-West | South-West | .| North-West | South-West |  ~
Receptor
heigl'g)s (m) 16.2 17.1 9.8 16.2 17.1 9.8
Horizortal i:ii?iri?gume to 27 31 24 24 26 24
Vertical distance (m) © 24 23 -30 22 21 29
Straight distance (m) ® 36 39 39 33 33 38
Dlrectlon(lz:;c:ep(t;))wo Source 61 51 88 83 69 101
Lateral diffusion coefficient (m) 0 0 0 0 0 0
Vertical diffusion coefficient (m) 0 0 0 - 0- 0 0
0-8 hr 5.3%x107
X 8-24 hr 3.1x107
(s/m*) © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-6-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 5 of 8)

. SGTR
Accidents MCR
___.Main steam relief valve and safety valve_releases
Locations " 6 of the West 7 of the West
Sources | 1. (Main steam relief valve) | (Main steam safety valve)_
Release
heights (m) @ 40.5 38.7
IS L .. S
Class 1E | Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations room room room room
Recent ocations HVAC HVAC HVAC HVAC
eeeptors intake | intake” | _intake | intake”
d of the d of the d of the d of the
____________________ North-East | South-East | North-East | South-East
" ezict:'?:;’)r o| 162 17.1 16.2 17.1
Horizontal distance
Source to Receptor (m)® 44 48 41 41
Vertical distance (m)® 24 23 -22 21
Straight distance (m) ® 51 53 46 47
Dgsﬁtr'gg ('Z:;fé’éc)’w 287 294 274 283
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion .
coefficient (m) 0 0 0 0
0-8 hr 5.3x107
x/Q 8-24 hr 3.1x10”
(sim®)® | 24.96 hr 2.0x10°
96-720 hr 8.7x10”
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Table 02.03.04-6-1(5) Combination of Sources and Recepiors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 6 of 8)

. SGTR
Accidents MCR
Locations ™ [T goftheEast | T 7oftheBast ]
Sources eceeieeeeeeeapeeeeeeeeoo(Main steam reliefvalve) 1 (Main steam safety valve) _ _ ______|
Release
heigr(12t)s (m) 40.5 38.7
_____________________________________________________ ek e
Class 1E Class 1E Class 1E Class 1E
electrical electrical Reactor electrical electrical Reactor
Locations ™ | room HVAC | room HVAC | building door | room HVAC | room HVAC | building door
Receotors | __intake | intake® | ......l.._intake | intake® | |
P d of the d of the b d of the d of the b
reeeeeeeeee | North-West | South-West | " | North-West | South-West |~ |
Receptor
heigrzzt)s (m) 16.2 171 9.8 16.2 17.1 9.8
Horizontal distance %c))urce to 42 45 41 41 4 41
Receptor (m)
Vertical distance (m) © 24 23 -30 22 21 29
Straight distance (m)® 49 51 51 46 47 50
Direction Recepto&}o Source 72 64 89 86 77 97
(degree)
Lateral diffusion coefficient (m) 0 0 0 0 0 0
Vertical diffusion coefficient (m)- -0 -0 0 : 0 0 - 0 -
: 0-8 hr 5.3x10°
x/Q 8-24 hr 3.1%10°
(s/m®) @ 24-96 hr 2.0x107
96-720 hr 8.7x10™
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Table 02.03.04-6-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 7 of 8)

. SGTR
Accidents TSC
Main steam relief valve and safety valve releases
Locations [T 6ofthe West |~ 7oftheWest | 6 of the West [ 7 of the West |
Sources (Main steam relief (Main steam safety (Main steam relief (Main steam safety
______________________________ valve) _........vave) L. vale) | __.....vawe) ______|
A egﬁﬁa(;e) " 405 38.7 405 38.7
' e dntake ] Inleak ]
TSC TSC TSc TSC Au?(lll_ary Au?ah.ary Au?ull_ary Au?(llllary
HVAC HVAC HVAC HVAC building building building building
iane
Locations intake intake intake intake HVAC HVAC HVAC HVAC
Receptors ool | intake | intake | | intake | _intake |
c of the c of the c of the ¢ of the ¢ of the c of the c of the ¢ of the
oo North 1 South | North _|... South | ! North |} South | .. North | ._South |
h ef;‘;z‘zt;; @ | 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Forizonte! ci:ii??sq)%?ume 69 60 72 61 69 60 72 61
Vertical distance (m) ©® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m) © 70 61 73 62 70 61 73 62
Dgection ('zzgfgg’m 121 08 125 103 121 98 125 103
Lateral diffu(sri:)n coefficient 0 0 0 0 0 0 0 0
Vertical diffusion 0 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.7x10° 1.7x10°
X 8-24 hr 9.9x10™ 9.9x10™
(s/m*) © 24-96 hr 6.3x107 6.3x107
96-720 hr 2.8x10™ 2.8x10*




Table 02.03.04-6-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 8 of 8)

GG-v'€e

) SGTR
Accidents - Tsc
Main steam relief valve and safety valve releases
Locations ™ [T 6 of the East | 7ofthe East | 6ofthe East | [ 7 ofthe East |
Sources (Main steam relief (Main steam safety (Main steam relief (Main steam safety
______________________________ valve) | ... vave) | . vale) | . valve) |
A eZﬁi‘:a(fne) ® 40.5 38.7 40.5 38.7
e take ] Inleak
[ Auxiliary Auxiliary Auxiliary Auf(il_ié'ry""
HTVS;?C H1;/SP?C HT\fp?c HTVSA?C building | building | buiding | building
Locations ™ |1 - intake intake intake HVAC HVAC HVAC HVAC
Receptors ool |._intake | intake | intake _ | __intake |
c of the c of the c of the c of the c of the c of the c of the c of the
ool North | South | | North | South | ! North | 3 South | North | South |
heﬁi‘:‘zg @ 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
H°”Ztg”l;ae' c‘g;ii??gfs?“rce 84 76 86 77 84 76 86 77
Vertical distance (m)® -13 -13 -11 -11 -13 13 -11 -11
Straight distance (m)® 85 77 87 78 85 77 87 78
D'Srsﬁtr'é’: g:gé‘)’w 115 96 119 100 115 96 119 100
Lateral diffu(sri:)n coefficient 0 0 0 0 0 0 0 0
Vertical diffusion 0 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.7x10° 1.7%10°
x/Q 8-24 hr 9.9x10™ 9.9x107
(s/m3) © 24-96 hr 6.3x107 ' 6.3x107
96-720 hr 2.8x10™* 2.8x107
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Table 02.03.04-6-1(6) Combination of Sources and Receptors for LOCA Analysis in the DCD (Sheet 1 of 3)

. LOCA
Accidents NMCR
Locations " Plant vent
Sources | S -
Release
heights (m)® 69.8
_______ intake | InleRk .
Class 1E | Class 1E Class 1E Class 1E
MCR MCR electrical | electrical | electrical electrical Reactor
HVAC HVAC room room room room building
Locations™ | intake | intake HVAC HVAC HVAC HVAC door
Receptors | | |l intake___| _intake™ | _intake | intake® |
aofthe | aof the d of the d of the d of the d of the
East West North- South- North- South- b
_______________________ S L% | East | East | West | West |
Receptor
heights (m) @ 17.1 171 16.2 171 16.2 171 9.8
Horizontal distance Source
to Receptor (m)® 68 56 63 68 50 56 37
Vertical distance (m)©® 52 -52 -53 -52 -53 -52 60
Straight distance (m)© 86 77 83 86 73 77 71
Direction Receptor to 321 21 317 321 24 21 33
Source (degree)
Lateral d|ffu(sr|Tc1))n coefficient 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0
0-8 hr 1.1x107 1.4x107
x/Q . 824hr 6.6x10™ 7.7x10"
(s/m?) @ 24-96 hr 4.2x10™ 4.9x10"
96-720 hr 1.9x10™ 2.2x10™
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Table 02.03.04-6-1(6) Combination of Sources and Receptors for LOCA Analysis in the DCD (Sheet 2 of 3)

. LOCA
Accidents VCR
" Ground level containment release point ©
[T (o £ I T B T
2 of the 2 of the 1 of the 2 of the
Souces || - S | Cwen | fotmeeast | 2otmecast | e [ AR [
Release
heighs (m) 49.4
____________ Intake e Mnleak
MCR ( MCR Class 1E Class 1E Class 1E Class 1E -
HVAC HVAC electrical electrical electrical electrical Reactor
Locations intake intake room HVAC | room HVAC | room HVAC | room HVAC | building door
Receptors L inteke | intake™ | | intake | intake® | ...
P a of the a of the d of the d of the d of the d of the )
______________________ East | West | North-East | South-East | North-West | South-West | .
Receptor | | Ty
heights (m) 17.1 17.1 16.2 17.1 16.2 17.1 9.8
Horizontal distance
Source to Receptor (m)® 32 32 27 32 27 32 17
Vertical distance (m) ® -32 -32 -33 -32 -33 -32 -39
Straight distance (m) © 45 45 42 45 42 45 43
Daection g;;fgg&}" 325 35 320 325 40 35 53
L:‘;Z;:Lg;f;'(srf)” 7.98 7.98 7.98 7.98 7.98 7.98 7.98
Vf:;‘;f?éigﬂ”(ﬂg“ 5.03 5.03 5.03 5.03 5.03 5.03 5.03
0-8 hr 2.2x10° 2.4x10°
x/Q 8-24 hr 1.3x107° 1.4x10°
(s/m’) @ 24-96 hr 8.3x107 9.1x10”
96-720 hr 3.6x10™ 4.0x10™
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Table 02.03.04-6-1(6) Combination of Sources and Receptors for LOCA Analysis in the DCD (Sheet 3 of 3)

. LOCA
Accidents TSC
Locations " Plant vent Ground level containment release point ©
O U It < X7, WO
Release
heigr(mzt)s (m) 69.8 49.4
____________ Intake | . inleak | . Intake | inleak
TSC TSC TSC TSC TSC TSC TSC TSC |
Locations® | HVAC HVAC HVAC HVAC HVAC HVAC HVAC HVAC
_._intake | intake | intake | intake | intake | _intake | intake | | intake |
Receptors c of the c of the c of the c of the c of the c of the c of the c of the
oo North South | North | South | North | South North South
Receptor | [ | | U TTTTTTTT
heigr(mzt)s (m) 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Horizontal distance
Source to Receptor (m)® 55 60 55 60 44 46 44 46
Vertical distance (m)® 43 -43 43 43 22 -22 -22 22
Straight distance (m) ©® 69 74 69 74 49 51 49 51
Paection ('Zzgfé’é‘)’?4§° 92 65 92 65 98 75 98 75
'-Ca;‘;ﬁll‘:gt“(srf)" 0 0 0 0 7.98 7.98 7.98 7.98
Vfo“;‘f’f?c'i:ﬁ”(f:;” 0 0 0 0 5.03 5.03 5.03 5.03
0-8 hr 1.4x107 1.4x10° 1.9%x10° 1.9x10”
x/Q 8-24 hr 8.0x10™ 8.0x10* 1.1x10” 1.1x10™
(s/m*) © 24-96 hr 5.1x107 5.1x10™ 7.2x107 7.2x107
96-720 hr 2.2x10™ 2.2x10™ 3.2x10* 3.2x10™
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Table 02.03.04-6-1(7) Combination of Sources and Receptors for Fuel Handling Accident Analysis in the DCD (Sheet 1 of 3)

Fuel handling accident in the containment

Accidents

MCR
Locations ¥ Plant vent
Sources |
Release | .
heights (m) @ 69.8
___________ Intake e dnleak )
Class 1E | Class 1E | Class 1E | Class 1E | ) ... A “ """""""
MCR MCR electrical | electrical | electrical | electrical bu'lidl'nry bu?ild_ary Reactor
HVAC HVAC room room room room }1‘;{/ A:Cg }f:{/ p:r(\:g building
Locations intake intake HVAC HVAC HVAC HVAC ke ek door
Receptors [ | | | intake___| _intake™ | intake | intake® | "M | e ]
a of the a of the d of the d of the d of the d of the ¢ of the ¢ of the
East West North- South- North- South- North South b
____________________________________________________ East_ | East | West | West | "o | %Mo ]
@iﬁg‘g‘,ﬁ; o| 174 17.1 16.2 17.1 16.2 17.1 27.1 27.1 9.8
Horizontal distance Source
to Receptor (m)® 68 56 63 68 50 56 55 60 37
Vertical distance (m) ® -52 -52 -53 -52 -53 -52 -43 -43 60
Straight distance (m) ©® 86 77 83 86 73 77 69 74 71
Direction Receptor to :
Source (degree) ) 321 21 317 321 24 21 92 65 33
Lateral dlffu<sr|T<]))n coefficient 0 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0 0
0-8 hr 1.1x10” 1.4x107
X 8-24 hr 6.6x10% 8.0x10™
(s/m® © 24-96 hr 4.2x10" 5.1x10™
96-720 hr 1.9x10™ 2.2x10™
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Table 02.03.04-6-1(7) Combination of Sources and Receptors for Fuel Handling Accident Analysis in the DCD (Sheet 2 of 3)

Fuel handling accident in the fuel handling area

Accidents

MCR
Locations Fuel handling area
SOUICES | B
Release |
heights (m) ® 58
........ Intake o InleEk
Class 1E | Class 1E | Class 1E | Class 1E [ , .. [ A | """""""""""
MCR MCR electrical electrical electrical electrical bu'l dl_ary bu?ildl.ary Reactor
, HVAC HVAC room room room room I—l:{/ Ar&g l_l:{/ Ar(‘:g building
Locations ™" | intake intake HVAC HVAC HVAC HVAC -tk tak door
Receptors | | | | intake | intake® | intake | intake® | M€ | & | ]
aofthe | aofthe d of the d of the d of the d of the ¢ of the ¢ of the
East West North- South- North- South- North South b
____________________________________________ East | East . | West | West | oo | M | oo
he’fgﬁs‘ztrg)’ o | 143 14.3 14.3 14.3 14.3 14.3 23.2 232 7.3
H°”Ztg"éa; C‘g:}i’:‘;&ﬁ%‘?me 82 105 76 82 100 105 103 114 89
Vertical distance (m)® 8.5 8.5 8.5 8.5 8.5 8.5 17 17 1.5
Straight distance (m)® 83 105 76 83 100 105 105 115 89
Pyection (Ezgfgé‘)’w 360 38 360 360 41 38 75 61 47
Lateral dlffu(er:)n coefficient 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0
0-8 hr 9.9x10™ 1.1x107
x 8-24 hr 5.9x10™ 6.7x107
(s/m?) © 24-96 hr 3.7x10° 4.3x10"
96-720 hr 1.6x107 1.9x10%
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Table 02.03.04-6-1(7) Combination of Sources and Receptors for Fuel Handling Accident Analysis in the DCD (Sheet 3 of 3)

Fuel handling accident in the containment

| Fuel handling accident in the fuel handling area

Acc
ccidents TSC
Locations Plant vent Fuel handling area
Sources | Ly
Release | e
heights (m) ® 69.8 5.8
______________ Intake  { ... .. nleak | ... Intake inleak
{ Auxiliary Auxiliary Auxiliary |, Auxiliary
TSC HVAC | TSC HVAC Building Building TSC HVAC | TSC HVAC Building Building
Locations " intake intake HVAC HVAC intake intake HVAC HVAC
Receptors | | ] intake | ... Intake [ ol Intake | .. Intake
c of the ¢ of the c of the c of the c of the c of the c of the c of the
__________________________ North | South | North | South | North | South North South
h eﬁ‘i:?ﬁg; ® 27.1 27.1 27.1 27.1 23.2 232 232 23.2
H°”Ztg”éae' c‘:;tf)’r“(’;ﬁs?”rce 55 60 55 60 103 114 103 114
Vertical distance (m) ® -43 -43 43 43 17 17 17 17.
Straight distance (m) © 69 74 69 74 105 115 105 115
D'Sriﬁtr'é’: ('3:;2:)){4}0 92 65 92 65 75 61 75 61
Lateral dlffu(er:)n coefficient 0 0 0 0 0 0 0 0
Vertical dlffu(?:q(;n coefficient 0 0 0 0 0 0 0 0
0-8 hr 1.4x10° 1.4x10° 6.7x10™ 6.7x10™
xQ 8-24 hr 8.0x10™ 8.0x10” 3.9x107 3.9x10”
(s/m? © 24-96 hr 5.1x107 5.1x107 2.5x107 2.5x107
96-720 hr 2.2x10™ 292%x107° 11x107 1T1x10°
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NOTES:

(1) The inside of a parenthesis shows the source locations and receptor locations of the Figure 02.03.04-6-1

(2) The height is from the ground level. The ground level is E.L.= 2" -8”

(3) These values are the distance differences in a unit of meter from the source to the receptor. After the distance differences are calculated from the
locations of the source and the receptor in a unit of feet, the resulted distance differences are rounded off. Those rounded numbers of the distance
differences are converted to those in a unit of meter. Therefore, note that these values are a bit different from the difference between the source
height and receptor height in a unit of meter indicated in the above (2), because the source height and receptor height in a unit of meter are
directly converted from those in a unit of feet, without any calculation in a unit of feet.

(4) The angle of receptors from Plant North centering on sources (Direction increases in a clockwise fashion based on the Plant North, i.e. The Plant
North is 0 degree.)

(5) Area source, which is determined from the method in Sections C.3.2.4.4 and C.3.2.4.5 of RG 1.194.

(6) - These x/Q values are for US-APWR DCD Chapter15.

- The y/Q values of MCR can't be directly calculated by ARCONGSE6 itself because there is no site specific meteorological data in the stage of the
DCD. Therefore, the diffusion equations described in ARCON96 (e.g. Revision 1 to NUREG-6331) are used for calculating the x/Q values of
MCR, together with the meteorological condition based on RG 1.194 (e.g., F stability with wind speeds of 1.0 m/s) and multiplier. According to the
setting method of these %/Q values, the closer the distance the more conservative it becomes. It is not used the ARCON96 directly in DCD.

- For each sources, the x/Q values for inleakage and intake are set as those of the path with the shortest straight distances, respectively.

(7) Class 1E electrical room HVAC intake (south — east) and MCR HVAC Intake (east) are same intake duct (i.e. they are same location).

(8) Class 1E electrical room HVAC intake (south — west) and MCR HVAC Intake (west) are same intake duct (i.e. they are same location).



() SOURCES :

1. Containment Shell to Class 1E electrical room HVAC intake (As Diffuse Area Source)

2. Containment Shell to Control Room HVAC Intake and Class 1E electrical room HVAC
intake (As Diffuse Area Source)

3. Containment Shell to Auxiliary Building HVAC Intake and technical support
center HVAC Intake (As Diffuse Area Source)

4. Containment Shell to Reactor Building Door (As Diffuse Area Source)

5. Main Steam Line (Source points are in the west and the east.)

6. Relief Valve (Source points are in the west and the east.)

7. Safety Valve (Source points are in the west and the east.)

8. Fuel Handling Area

9. Plant Vent

A RECEPTORS
a. Main Control Room HVAC Intake

b. Reactor Building Door
c. Auxiliary Building HVAC Intake and
Technical Support Center HVAC Intake POWER
d. Class 1E electrical room HVAC intake SOURCE
BUILDING
[@):]
5
FUEL | O
AREA BUILDING
O
AUXILIARY BUILDING POWER
SOURCE
BUILDING
PANERANG
ACCESS . . .
Figure 02.03.04-6-1 Site Plan with
BUILDING Release and Intake Locations
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Impact on DCD
DCD should be revised as described in “Impact on DCD” of Open Item 02.03.04-1.
Impact on COLA

Table of “Key Site Parameter” and Figure of “Site Plan with Release and Intake Locations” in
FSAR Chapter 2 will be revised.

Impact on PRA

There is no impact on the PRA.
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DRAFT OPEN ITEMS RSAC 2.3.4

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2, Section 2.3.4
DATE OF DRAFT OPEN ITEMS ISSUE: 2/13/2009

[Open Item 02.03.04-7] This question is related to the applicant’s response to RA102.03.04-4.

The response to RAI 02.03.04-4 incorrectly states that F stability with a wind speed of 1.0 m/s is a
-conservative meteorological condition for the ARCON96 atmospheric dispersion model and
should be corrected accordingly.

The response to RAI 02.03.04-4 proposes a revision to DCD Tier 2 Section 2.3.4 which states, in
part, that the main contro! room (MCR) 0-8 hr key site parameter x/Q values were calculated
based on the diffusion equations used in the ARCON96 atmospheric dispersion model (Revision
1 to NUREG-6331 [sic]) and conservative meteorological conditions (e.g., F stability and 1.0 m/s
wind speed). F stability with a wind speed of 1.0 m/s is a conservative (e.g., 95-percentile)
meteorological condition for the Murphy-Camped model discussed in Section C.4 of RG 1.194 but
is not a conservative meteorological condition for the ARCON96 atmospheric dispersion model.
Although ARCONB96 uses a simple Gaussian dispersion model, the concentrations predicted by
ARCONSS6 do not vary inversely with wind speed for all wind speeds because the building wake
correction algorithm is not a linear function of wind speed. A plot of ARCON96 x/Q values as a
function of wind speed and stability class, as presented in Figure 1, shows conservative x/Q
values are associated with wind speeds of 3 to 4 m/s.

ANSWER:
This question is the same as Open Item 02.03.04-4.

The meteorological condition of F stability with 1 m/s is not conservative for the ARCON96
dispersion model as you mention. However we did not use the ARCON96 directly in DCD for X/Q
calculation, we used the formula based on ARCON96 with multiplier with conservatism. In the
present analyses the dispersion associated with F stability with 1 m/s is muitiplied by a factor of 2.
By modifying the X/Q model in this way the dispersion results envelop most existing plant x/Q
values in US. Therefore we believe our modification to the ARCON96 model yields sufficiently
conservative results. That is we did not use ARCONS6 directly in DCD.
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Impact on DCD

The expression “the conservative meteorological condition referred to RG 1.194” described in
“Impact on DCD” of RAI 02.03.04-4 should be changed to “the meteorological condition referred
to RG 1.194” for the revised DCD.

The sentence “ It is not used the ARCONS96 in DCD” should be added in the foot notes of Table
2.3-2 of answer of and answer of RAI 02.03.04-4 for revised DCD.

Impact on COLA
There is no impact on the COLA.
Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.: NO.42-772 REVISION 0
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2 Appendix 15A
DATE OF RAI ISSUE: 7/30/2008

QUESTION NO. : 02.03.04-1

Revise DCD Tier 2 Figure 15A-1 to (1) indicate plant north and (2) add the technical support
center (TSC) intake and inleakage locations.

The applicant stated in DCD Tier 2 Section 15.6.5.5.1.3 that the dose calculation model used to
evaluate main control room (MCR) habitability for the loss-of-coolant accident (including source
term, transport, and release assumptions) were also used to evaluate the TSC habitability for the
same event. The applicant also stated that the distances from release points to receptors are
almost the same between the TSC and MCR,; therefore, the radiological consequences in the
TSC are represented by those in the MCR. DCD Tier 2 Figure 15A-1 is a site plan showing
release locations and MCR receptors. The TSC intake and inleakage locations should be added
to Figure 15A-1 to confirm the applicant’s statement that the distances from release points to
receptors are almost the same between the TSC and MCR.

ANSWER:

Figure 02.03.04-1 is a site plan showing release locations and, MCR and TSC receptors-for the
US-APWR. MHI wili revise DCD Tier 2 Figure 15A-1 to (1) indicate plant north and (2) add the
TSC intake and inleakage locations.

The TSC is located inside the access building. The TSC heating, ventilation, and air conditioning
(HVAC) intake and the auxiliary building (A/B) HVAC intake are located on the roof of the A/B.
The air enters from same louver to these intakes. The TSC inleakage location for all the DBAs,
except for the failure of small lines carrying primary coolant outside of the containment, is
assumed to be equal to the TSC HVAC intake and inleakage location.

In the failure of small lines carrying primary coolant outside of the containment, the radioactivity in
spilled reactor coolant is postulated to be discharged to the atmosphere from the plant vent, and
be transferred to the TSC via the TSC HVAC system.
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The MCR and TSC intake and inleakage locations are provided in Table 02.03.04-1(1) through
Table 02.03.04-1(7).

The distances from sources to receptors for TSC are generally equivalent to or longer than the
distances for MCR, except for plant vent pathway of the loss-of-coolant accident (LOCA), the rod
ejection accident, the failure of small lines carrying primary coolant outside containment and the
fuel handling accident in the in the containment.

In the LOCA and the rod ejection accident, though the distances from plant vent to receptors for
the TSC are shorter than those distances for the MCR, the distances from other sources for TSC
are longer than those distances for MCR. As the result the TSC dose is less than the MCR dose.
In addition, though the TSC dose due to the failure of small lines and the fuel handling accident in
the containment are larger than the MCR dose in those events, the TSC dose due to these
accidents are bounded by the MCR dose during the LOCA. Therefore the radiological
consequences in the TSC are bounded by those in the MCR.

The following tables added on Table 02.03.04-1(1) through Table 02.03.04-1(7) from Table

02.03.04-1(1) through Table 02.03.04-1(6) of RAI 02.03.04-1 Revision 0.are as follows.
Table 02.03.04- 1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 2 of 12)

- Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 4 of 12)

- Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 7 of 12)

- Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 8 of 12)

- Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 10 of 12)

- Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping
Failure Analysis in the DCD (Sheet 12 of 12)

- Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure
Analysis in the DCD (Sheet 2 of 8)

- Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure
Analysis in the DCD (Sheet 5 of 8)

© - Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure
Analysis in the DCD (Sheet 6 of 8)

- Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure
Analysis in the DCD (Sheet 8 of 8)

- Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident
Analysis in the DCD (Sheet 4 of 11)

- Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident
Analysis in the DCD (Sheet 7 of 11)

- Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident
Analysis in the DCD (Sheet 8 of 11)

- Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident
Analysis in the DCD (Sheet 11 of 11)

- Table 02.03.04-1(5) Combination of Sources and Receptors for Steam Generator Tube
Rupture (SGTR) analyses in the DCD (Sheet 2 of 8)

- Table 02.03.04-1(5) Combination of Sources and Receptors for Steam Generator Tube
Rupture (SGTR) analyses in the DCD (Sheet 5 of 8)

- Table 02.03.04-1(5) Combination of Sources and Receptors for Steam Generator Tube
Rupture (SGTR) analyses in the DCD (Sheet 6 of 8)

- Table 02.03.04-1(5) Combination of Sources and Receptors for Steam Generator Tube
Rupture (SGTR) analyses in the DCD (Sheet 8 of 8)
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 1 of 12)

. Steam system piping failure
Accidents MCR
S Main steam line break releases .~
Locations 5 of the SV?Ifthe 5 of the East 5 of the West
Sources ..................... E .a.§t. ----------- ? -s-t ............................................................................................
Release
heigrzzt)s (m) 12.8 26.2 12.8 26.2
Intake Inleak
I R Class1E | Class1E [ Class1E | Class1E [ .7
HMVCA% IYIV(/;\R(’) electrical electrical electrical electrical Efii;zor
Locations " intake intake room HVAC | room HVAC | room HVAC | room HVAC doorg
Recentors e e ] intake ] intake | ] intake | ] intake ® | T
ecep aofthe | aofthe d of the d of the d of the d of the o
____________ East | West | North-East | South-East | North-West | South-West | ~~ ~
Receptor
heigrzzt)s (m) 14.3 17.1 14.3 14.3 16.2 171 9.8
Horizontal distance
Source to Receptor (m)® 17 25 20 17 26 25 33
Vertical distance (m) © 0 8.8 0 0 9.8 -8.8 -16
Straight distance (m) ©® 17 26 20 17 28 26 37
Dgection gz;fg;‘)’w 256 93 234 256 110 93 132
Lateral diffusion 0 0 0 0 0 0 0
coefficient (m)
Vertical diffusion 0 0 0 0 0 0 0
coefficient (m) ,
0-8 hr 1.9x107 1.9x1072
«/Q 8-24 hr 1.1x107 1.1%1072
(sim’® " 2496 hr 7.1x10° 7.1x107
96-720 hr 3.1x107 3.1x103
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 2 of 12)

. Steam system piping failure
Accidents MCR
OO — Main steam line breakreleases ...
Locations 5 of the 5 of the
SR B West | East | ... SRR I, e
Release
heigl22t)s (m) 26.2 12.8 26.2 12.8
Intake Inleak
""""""""""""""""" Class 1E [ Class1E | Class1E | Class 1€ [ . 77
I-’:AVC,:AF\C,: HMV(;\% electrical electrical electrical electrical Ee.? dc_tor
Locations ™ | 0 = intake room HVAC | room HVAC | room HVAC | room HVAC L:; ng
Recentors L TR | intake | intake @ | intake | intake® | ¢ o
P aofthe | aofthe d of the d of the d of the d of the )
_____________________ East | __West | North-East | South-East | North-West | South-West |
Receptor | | (0 T
heiglz;)s (m) 17.1 14.3 16.2 171 14.3 14.3 9.8
Horizontal distance
Source to Receptor (m)® 40 49 41 40 50 .49 55
Vertical distance (m) ® -8.8 0 9.8 -8.8 0 0 2.7
Straight distance (m) © 41 49 42 41 50 49 55
Pyection ('E:;fg;‘)’w 269 95 258 269 104 95 118
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0
0'8 hr 1-9)(10_Z 1.9x1o-2
e 8-24 hr 1.1x107 1.1x10®
(sim’® " 2496 hr 7.1x10° 7.1x10°
96-720 hr 3.1x107 3.1x10°
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 3 of 12)

] Steam system piping failure
Accidents
MCR
.............. Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East 6 of the West 7 of the West
Sources (Main steam (Main steam (Main steam (Main steam
_________________________ relief valve) _ | safety valve) | reliefvalve) | _safety valve) |
hei';ﬁ't‘:"’(fne) ® 40.5 38.7 40.5 387
....................................... intake .
MCR HVAC MCR HVAC MCR HVAC MCR HVAC
Locations intake intake intake intake
Receptors |  [rermememmrmmmmeeopem s s s s s
a of the East a of the East a of the West a of the West
heﬁ‘;g"ztg;m 17.1 17.1 171 171
Horizontal distance Source
to Receptor (m)® 31 26 31 26
Vertical distance (m) @ 23 21 -23 21
Straight distance (m)® 39 33 39 33
Direction Receptor to Source
(degree) @) 309 291 51 69
Lateral dlffu?rlr?)n coefficient 0 0 0 0
Vertical dlﬁu(i{‘c;n coefficient 0 0 0 0
0-8 hr 5.3x10°
X/Q 8-24 hr 3.1x10”
(s/m®) © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 4 of 12)

] Steam system piping failure
Accidents )
MCR
______________ Main steam relief valve and safety valve releases |
Locations 6 of the West 7 of the West 6 of the East 7 of the East
Sources (Main steam (Main steam (Main steam -(Main steam
_________________________ relief valve) _ | safety valve) | _reliefvalve) | _safety valve) |
) egﬁiﬁff) (2) 40.5 38.7 40.5 387
_______________________________________ Intake ]
MCR HVAC MCR HVAC MCR HVAC MCR HVAC
Locations " intake intake intake intake
Receptors i R Akl Mttt
a of the East a of the East a of the West a of the West
o e%‘;‘f(’%r @ 17.1 17.1 17.1 17.1
Horizontal distance Source
to Receptor (m)® 48 41 45 41
Vertical distance (m) ©® -23 -21 23 -21
Straight distance (m) © 53 47 51 47
Direction Receptor to Source
(degree) ) 294 283 64 77
Lateral dlffu(srl:)n coefficient 0 0 0 0
Vertical dlffu(ilsn coefficient 0 0 0 0
0-8 hr 5.3x10™
x/Q 8-24 hr 3.1x10°
(s/m®) © 24-96 hr 2.0%10°
96-720 hr 8.7x10™"
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 5 of 12)

. Steam system piping failure
Accidents MCR
...... Main steam relief valve and safety valve releases
Locations " 6 of the East 7 of the East
Sources | .| (Main steam relief valve) | (Main steam safety valve)
Re'e‘”’(fne) heights 40.5 38.7
_______________________________ Inteak .
Class 1E Class 1E Class 1E | Class 1E
electrical electrical electrical electrical
Locations™ | room HVAC | room HVAC | room HVAC | room HVAC
Receptors | | __ intake | intake™ | _intake | intake™
d of the d of the d of the d of the
IS I North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 171 16.2 17.1
Horizontal distance Source to
Receptor (m)® 27 31 24 26
Vertical distance (m) 24 23 22 -21
Straight distance (m) © 36 39 33 33
Direction Receptor to Source 299 309 277 291
(degree) ¥
Lateral diffusion coefficient (m) 0 0 0 0
Vertical diffusion coefficient (m) 0 0 0 0
0-8 hr "~ 5.3x10°
X/Q 8-24 hr 3.1x10”
(sim®) © 24-96 hr 2.0x10°
96-720 hr 8.7x10"




8-¥'ec

Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 6 of 12)

. Steam system piping failure
Accidents MCR
.......... Main steam relief valve and safety valve releases
Locations 6 of the West 7 of the West
Sources | | (Main steam relief valve) | (Main steam safety valve)
Re'ea(fne) heights 405 38.7
U L. . S
Class Class | Class Class |
1E 1E 1E 1E
electrica | electrica Eji? dcitnor electrica | electrica Ejif;;or
Locations " | room I room doorg | room I room doorg'
Receptors HVAC HVAC HVAC HVAC
P _intake | intake® | | intake | intake® |
d of the | dofthe d ofthe | d of the
North- South- b North- South- b
e o West | West | .| .West | __ West | ...
Receptor
heights (m) @ 16.2 171 9.8 16.2 17.1 9.8
Horizontal distance S(sc)Jurce to 27 31 24 24 26 24
Receptor (m)
“Vertical distance (m) © -24 23 -30 -22 21 -29
Straight distance (m)® 36 39 39 33 33 38
Direction Recepto&}o Source 61 51 88 83 69 101
’ (degree)
Lateral diffusion coefficient (m) 0 0 0 0 0] 0
Vertical diffusion coefficient (m) 0 0 0 0 0 0
0-8 hr 5.3x10°
X/Q 8-24 hr 3.1x107
(s/m*) @ 24-96 hr 2.0x10”
96-720 hr 8.7x10™
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 7 of 12)

. Steam system piping failure
Accidents MCR
_______ Main steam relief valve and safety valve releases_ |
Locations " 6 of the West | 7 of the West
Sources | .| (Main steam relief valve) | (Main steam safety valve) |
Release
heights (m) @ 40.5 38.7
""Class1E | Class1E | Class1E [ Class 1E |
electrical electrical electrical electrical
Locations " | room HVAC | room HVAC | room HVAC | room HVAC
Receptors | . intake | __intake’’ | intake | __intake’ |
d of the dofthe d of the d of the
oo | North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 17.1 16.2 17.1
Horizontal distance S(ac))urce to 44 48 41 41
Receptor (m)
Vertical distance (m)® 24 23 -22 21
Straight distance (m)® 51 53 46 47
Direction Recepto%o Source 287 204 274 283
degree)
Lateral diffusion coefficient (m) 0 0 0 0
Vertical diffusion coefficient (m) 0 0 - 0 0
0-8 hr 5.3x107
X 8-24 hr 3.1x10”
(s/m®) © 24-96 hr 2.0x10”
96-720 hr 8.7x10™
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 8 of 12)

. Steam system piping failure
Accidents MCR
--......Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East
Sources | ... (Main steam relief valve) __ | (Main steam safety valve)
Release
heights (m) @ 40.5 38.7
e, Inle@k ]
Class Class Class Class |
1E 1E 1E 1E
. electrica | electrica E&Iac;:i;or electrica | electrica E;T;Lor
Locations " | room | room doorg | room | room doorg
Receptors HVAC HVAC HVAC HVAC
P _intake | intake® | | | intake | intake® |
d of the | d of the d ofthe | d ofthe
North- South- b North- South- b
...................... West | West | [ . West | West | |
" e’;";ﬁ:?ﬁg; o | 162 | 171 9.8 162 | 17.1 9.8
Horizontal distance S(ac;urce to 42 45 41 41 41 41
Receptor (m)
Vertical distance (m)® -24 -23 30 | 22 -21 -29
Straight distance (m)® 49 51 51 46 47 50
Direction Receptoa}o Source 79 64 89 86 77 97
(degree)
Lateral diffusion coefficient (m) 0 0 0 0 0 0
Vertical diffusion coefficient (m) 0 0 0 0 0 0
0-8 hr 5.3x10™
XQ 8-24 hr 3.1x10”
(s/m*) © 24-96 hr 2.0x10°
96-720 hr ' 8.7x10™
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD

Accidents

Steam system piping failure

TSC
ions®  lececcceieeeecco..... Mainsteam line break releases |
Sou rces f---- lj .0.(5?f I.o. |.1.S. ----------------------------------------- 5— -Qf _th@_\_/y_eﬁ! ...................................
Release hzeights 26.2
(m)( ) .
e Intake Inleak
Auxiliary Auxiliary |
TSC HVAC TSC HVAC i M
Locations " intake intake building HVAC | building HVAC
Receptors SNSRI SO S .U intake ]
¢ of the North ¢ of the South ¢ of the North c of the South
TReceptor | LT LT L T
heights (m) @ 27.1 271 271 271
Horizontal distance to
Intake (m)® 84 67 84 67
Vertical distance (m) ® 0 0 0 0
Straight distance (m) 84 67 84 67
Dlrectlon(lzzgfgéc))wo Source 135 118 135 118
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 1.5%10” 1.5%x107
x/Q 8-24 hr 8.4x10™ 8.4%x10™
(s/m* © 24-96 hr 5.3x107 5.3x107
96-720 hr 2.3x107 2.3x10™

Sheet 9 of 12)
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 10 of 12)

. Steam system piping failure
Accidents TSC
Locations " eveeeeeeioesanonn....Main steam line breakreleases |
SOUICES  hescrmmmmmmsmmcmmmeed oL SoftheBast ]
Release heights 12.8
(m) 2) .
e Intake ... Inleak
Auxiliary Auxiliary ]
TSC HVAC TSC HVAC . S
Locations ™ intake intake building HYAC | building HVAC
Receptors SNSRI SRS SUNUN.L.c- s Y I intake ...
¢ of the North ¢ of the South ¢ of the North ¢ of the South
TReceptor | LT T L T T T
heights (m) @ 23.2 23.2 23.2 23.2
Horizontal distance to
Intake (m)® 104 91 104 91
Vertical distance (m) © 10 10 10 10
Straight distance (m)® 105 91 105 91
Dlrectlong:;?:é?wo Source 127 113 127 113
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 1.5%107 1.5x107
x/Q 8-24 hr 8.4x10™ 8.4x10™
(s/m® © 24-96 hr 5.3x10™ 5.3x107
96-720 hr 2.3x10% ' 2.3%x10™*
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 11 of 12)

Accidents

Steam system piping failure

TSC
___________________________________ Main steam relief valve and safety valve releases___ e
. 7 of the West 7 of the West
Locations " 6 of the West . 6 of the West .
Sources {Main steam relief valve) (Main steam safety (Main steam relief valve) (Main steam safety
............................................................... valve) e valve)
Release
heights (m) @ 40.5 38.7 40.5 38.7
____________________________ Intake Inleak
Auxiliary Auxiliary Auxiliary ;&h-ii'li'é-rglm
TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC building building building building
Locations intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | L e intake | ... intake | intake | intake
c of the c of the c of the c of the c of the ¢ of the c of the c of the
ol Notth South | North | . South | Notth | . South | . North South
Receptor | ow | mou | ama | aoa | ama oI
heights (m) @ 271 271 27.1 27.1 27.1 271 271 271
Horizontal distance Source
to Receptor (m)“” 69 60 72 61 69 60 72 61
Vertical distance (m)® 13 -13 -11 -11 -13 -13 11 -11
Straight distance (m)® 70 61 73 62 70 61 73 62
Direction Receptor to
Source (degree) @ 121 98 125 103 121 98 125 103
Lateral dlﬁu(srlr?)n coefficient 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0
0-8 hr 1.7x107 1.7x10°
x/Q 8-24 hr 9.9x10™ 9.9x10™
(s/m% © 24-96 hr 6.3x107 6.3x10™
96-720 hr 2.8x10™ 2.8x10™
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Table 02.03.04-1(1) Combination of Sources and Receptors for Steam System Piping Failure Analysis in the DCD (Sheet 12 of 12)

Accidents

Steam system piping failure

TSC
.................................. Main steam relief valve and safety valve releases
. 7 of the East 7 of the East
Locations " 6 of the East . 6 of the East .
. ; (Main steam safety . ; (Main steam safety
Sources | .| Mainsteam reliefvalve) | . valve) | (Mainsteamreliefvalve) | . valve) .
Release
heights (m) @ 40.5 38.7 40.5 38.7
____________________________ Intake e Inleak
[ Auxiliary Auxiliary [ Auxiliary Auxiliary
TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC building building building building
Locations " intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | | intake | . intake | intake | . intake
) c of the c of the c of the c of the ¢ of the c of the c of the c of the
el North | South | _Noth | South | .North | . South | North | South
Receptor
heights (m) @ 27.1 271 271 271 271 271 27.1 271
Horizontal distance Source
to Receptor (m)® 84 76 86 77 84 76 86 77
Vertical distance (m) ©® -13 -13 -11 -11 13 -13 -11 -11
Straight distance (m) 85 77 87 78 85 77 87 78
Direction Receptor to ) :
Source (degree) ® 115 96 119 100 115 96 119 100
Lateral dlffufrlr?)n coefficient 0 0 0 0 0 0 0 0
Vertic;l'diffusion 0 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.7x10° 1.7x107
¥ 8-24 hr 9.9x10” 9.9x10"
(s/m%) © 24-96 hr 6.3x10™ 6.3x10™
96-720 hr 2.8x10" 2.8x107
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Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 1 of 8)

RCP rotor seizure accident

Accidents MCR
____________ Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East 6 of the West 7 of the West
Sources (Main steam (Main steam (Main steam (Main steam
oo ). Telief valve) | safety valve) | relief valve) | _¢ safety valve) |
hei';ﬁ'éifne) @ 40.5 38.7 40.5 38.7
..................................... Intake ]
MCR HVAC MCR HVAC MCR HVAC MCR HVAC
Locations " intake intake intake intake
Receptors |  |rmrmmmmmmmmmsmmsskeseeeeseen oo oo s g o e e
a of the East a of the East a of the West a of the West
A e';iﬁ‘:‘zﬁ)’ ® 17.1 17.1 17.1 17.1
Horizontal distance Source
to Receptor (m)® 31 26 31 26
Vertical distance (m) ©® 23 -21 23 -21
Straight distance (m)® 39 33 39 33
Direction Receptor to
Source (degree) 309 291 51 69
Lateral dlffu(srf)n coefficient 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10”
(s/m% @ 24-96 hr 2.0x10°
96-720 hr 8.7x10"
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Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 2 of 8)

RCP rotor seizure accident

Accidents MCR
............ Main steam relief valve and safety valve releases |
@ | 6oftheWest | 7oftheWest | SOftheBast | o o Fast
Locations ) : (Main steam .
Sources (Main steam (Main steam relief valve) (Main steam
° relief valve) safety valve) safety valve)
A e;ﬁ'tza(fne) . 40.5 38.7 40.5 38.7
_____________________________________ Intake ]
MCR HVAC MCR HVAC MCR HVAC MCR HVAC
Locations " intake intake intake intake
Receptors |  [rremmmmemmemememmmmeemeo oo e e
a of the East a of the East a of the West a of the West
he'i_‘;i‘;:‘z:;’)' (2) 17.1 17.1 17.1 17.1
Horizontal distance Source
to Receptor (m)® 48 41 45 41
Vertical distance (m)® 23 21 23 21
Straight distance (m) ©® 53 47 51 47
Direction Receptor to
Source (degree) 294 283 64 77
Lateral dlﬁu(s;g)n coefficient 0 0 0 0
Vertical diffusion 0 0 0 0
coefficient (m)
0-8 hr 5.3x10°
X 8-24 hr 3.1x10”
(sim®) © 24-96 hr 2.0x10°
96-720 hr 8.7x10™




Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 3 of 8)
RCP rotor seizure accident

LLeT

Accidents MCR
...... Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East
Sources  |ee-ezemeeeeeooedoes (Main steam relief valve) __| _(Main steam safety valve) _|
Release
heiglzzt)s (m) 40.5 38.7
e inteRK ]
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations "’ | room HVAC | room HVAC | room HVAC | room HVAC
Recetors | | intake | _intake” | intake | intake” __|
P d of the d of the d of the d of the
eeeeeeeeeoo ] North-East | South-East | North-East | South-East |
Receptor
heigr(wzt)s (m) 16.2 171 16.2 171
Horizontal distance Source )
to Receptor (m)® 27 31 24 26
Vertical distance (m) ©® 24 =23 22 21
Straight distance (m) ® 36 39 33 33
Direction Receptor to
Source (degree) 7 299 309 277 291
Lateral dlffu(sr:;))n coefficient 0 0 0 0
Vertical diffusion coefficient 0 0 0 0
(m) .
0-8 hr 5.3x10°
X 8-24 hr 3.1x10°
(s/m3) © 24-96 hr 2.0x10°
96-720 hr 8.7x107
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Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 4 of 8)

Accidents RCP rotor seizure accident .
MCR
eeeeeeeeeeemnoo..._Main steam relief valve and safety valve releases |
Locations " 6 of the West ' 7 of the West
SOUICES  |eemoeoammemaaad i (Main steam reliefvalve) .1 (Main steam safety valve) |
Release
heigr(wzt)s (m) 40.5 38.7
e ARl ]
Class 1E Class 1E Class 1E Class 1E
: electrical electrical Reactor electrical electrical Reactor
Locations” | room HVAC | room HVAC | building door | room HVAC | room HVAC | building door
Receot | ....intake | intake® | | intake | intake® | |
eceplors d of the d of the ) d of the d of the b
eeeeeeeoeno ] North-West | South-West | ~ | North-West | South-West | = |
Receptor
heigr(\zt)s {m) 16.2 17.1 9.8 16.2 17.1 9.8
Horizontal distance Source
to Receptor (m)® 27 31 24 24 26 24
Vertical distance (m)® 24 23 -30 22 -21 -29
Straight distance (m) © 36 39 39 33 33 38
Direction Receptor to
Source (degree) ) 61 51 88 83 69 101
Lateral d|ffu(s:)n coefficient 0 0 0 0 0 0
Vertical diffu(il:;n coefficient 0 0 0 0 0 0
0-8 hr _ 5.3x10”
xQ 8-24 hr , 3.1x10°
(sim®® 1" 24.96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 5 of 8)

Accidents

RCP rotor seizure accident

MCR
______ Main steam relief valve and safety valve_ releases |
Locations " 6 of the West 7 of the West
Sources  be-occoemeeeecloe (Main steam relief valve) | _(Main steam safety valve) __
Release
heiglzzt)s (m) 40.5 38.7
ez inteRK
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations " | room HVAC | room HVAC | room HVAC | room HVAC
Recentors | e intake | intake” |  intake | intake™
ecep d of the d of the d of the d of the
oo} North-East | South-East | North-East | South-East
Receptor
heigt(wzt)s (m) 16.2 171 16.2 171
Horizontal distance-Source
to Receptor (m)® 44 48 41 41
Vertical distance (m) © 24 23 22 21
Straight distance (m) ©® 51 53 46 47
Direction Receptor to
Source (degree) ) 287 294 274 283
Lateral dlffu(sr!r?)n coefficient 0 0 0 0
Vertical diffusion coefficient 0 0 0 0
(m) .
0-8 hr 5.3x10
x/Q 8-24 hr 3.1x10”
(s/m® © 24-96 hr 2.0x10°
96-720 hr 8.7%10™
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Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 6 of 8

Accidents RCP rotor seizure accident
MCR
_________________________ Main steam relief valve and safety valve releases |
Locations " 6 of the East 7 of the East
SOUrces  bomcemmomooee e (Main steam reliefvalve) | ... (Main steam safety valve) |
Release )
heigr(12t)s {m) 40.5 38.7
e MR ]
Class 1E Class 1E Class 1E Class 1E
electrical electrical Reactor electrical electrical Reactor
Locations ” | room HVAC | room HVAC | building door | room HVAC | room HVAC building door
Recentors co.intake | intake® | . intake | intake® | |
ecep d of the d of the o d of the d of the b
oo ) North-West | South-West |~ ° | North-West | South-West | "~ |
Receptor :
heigr(mzt)s (m) 16.2 17.1 9.8 16.2 171 9.8
Horizontal distance Source
to Receptor (m)® 42 45 41 41 41 41
Vertical distance (m)® 24 23 -30 22 21 -29
Straight distance (m) © 49 51 51 46 47 50
Direction Receptor to
Source (degree) @ 72 64 89 | 86 77 97
Lateral dlﬁu(s,r;?)n coefficient 0 0 0 0 0 0
Vertical diffu(io)n coefficient 0 | 0 0 | 0 0 0
0-8 hr 5.3x10”
X/Q 8-24 hr 3.1x10°
(sim*) © 24-96 hr 2.0x10°7
96-720 hr : 8.7x10°




Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 7 of 8)

le-v'ee

Accidents RCP rotor seizure accident
TSC
LOGAHONS |-enneemnzemzzimesmncrneeneeep-o- AN Steam relief valve and safety valve releas - ..
) 6 of the West 7 of the West 6 of the West 7 of the West
SOUICES | -ommeeeeanns |. (Main steam relief valve)_| (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)_
Release
heights 40.5 38.7 40.5 38.7
(m) (2)
____________________________ Intake e Inleak .
Auxiliary Auxiliary | Auxiliary | Auxiliary
Locations | TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC | building building building building
ocayen intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | |eeeeemmeemeeedromem oL intake___} _..intake | intake | intake
P c of the c of the c of the c of the c of the c of the c of the c of the
b North | . South | . North | .. South | North | South | | North | South
Receptor
heights 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
(@ (2)
Horizontal distance
Source to Receptor 69 60 72 61 69 60 72 61
(m)(3)
Vertical distance (m) ® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m) © 70 61 73 62 70 61 73 62
D'Srgﬁtr'ge“ (E:gfggw 121 98 125 103 121 98 125 103
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0
‘ 0-8 hr 1.7x10° 1.7x10°
x/Q 8-24 hr 9.9x10" 9.9x10™
(s/m®® | 24-96 hr 6.3x10™ 6.3x10™
96-720 hr 2.8x10™ 2.8x10™*
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Table 02.03.04-1(2) Combination of Sources and Receptors for RCP Rotor Seizure Analysis in the DCD (Sheet 8 of 8)

Accidents

RCP rotor seizure accident

TSC
LOCAHIONS |--=nnn=nzesmmmeezrmnmmmeeammmepans Main steam relief valve and safety valve releases
) 6 of the East 7 of the East 6 of the East 7 of the East
SOUMCES  |--eemmreeeaona- (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
Release
heights 40.5 38.7 40.5 38.7
(m)®
U UR R, Intake e e Inleak
‘ Auxiliary Auxiliary Auxiliary Auxiliary
Locati TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC | building building building building
ocalions | intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | |reeemmmmmm e e intake | __intake | __intake | | intake
P c of the c of the c of the c of the c of the c of the c of the ¢ of the
____________________ North | ..South | Nortth | South | _North | _South | North | South
Receptor N
heights 271 27.1 27.1 27.1 27.1 271 27.1 27.1
(m) 2)
Horizontal distance
Source to Ié)eceptor 84 76 86 77 84 76 86 77
(m)
Vertical distance (m) ® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m) © 85 77 87 78 85 77 87 78
Dyecton g:;fgé‘)’w 115 96 119 100 115 9 119 100
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0
0-8 hr 1.7x107° 1.7x10°
x/Q 8-24 hr 9.9x10™ 9.9x10™*
(s'm»® [ 2496 hr 6.3x10™ 6.3x10™
96-720 hr 2.8x10™ 2.8x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 1 of 11)

Rod Ejection Accident

Accidents MCR
T B '.’.'?.’.‘Eé‘{?.”.t. ___________________________________________________________
Sources | Release | T e
heigkgzt)s (m) 69.8
e Intake ] Inleak
Class 1E | Class 1E | Class 1E | Class 1E Auxil [ -Amjl-' """"""""""""
MCR MCR electrical electrical electrical electrical bu?ildl_ary bu?i:jl_ary Reactor
HVAC HVAC reom room room room IEIJ{/ Ar&g ﬁ{/ Ar&g building
Locations ™ | intake intake HVAC HVAC HVAC HVAC ' tak ek door
Receptors | e intake___| _intake” | intake | intake® | M€ | e |
P dofthe | dofthe | dofthe | dof the
aofthe | aofthe c of the c of the
East West North- South- North- South- North South b
o LT | East | East | _West | West | o |2 T S
Receptor
heights (m) 17.1 17.1 16.2 17.1 16.2 17.1 27.1 27.1 9.8
sonorizortal ct:ﬁ?((ﬁ)@ 68 56 63 68 50 56 55 60 37
Vertical distance (m) -52 -52 -53 -52 -53 -52 -43 43 -60
Straight distance (m) 86 77 83 86 73 77 69 74 71
Pyeation g:;’fg;‘)’w 321 21 317 321 24 21 92 65 33
Lateral diffusion
coefficient (m) 0 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0 0
0-8 hr 1.1x10° 1.4x10°
x/Q 8-24 hr 6.6x10™ 8.0x10™
(s/m®) © 24-96 hr 4.2x10™ 5.1x107
96-720 hr 1.9x10™ 2.2x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Ahalysis in the DCD (Sheet 2 of 11)

) Rod Ejection Accident
Accidents NMCR
________________________________________ Ground level containment release point®™
Locations” [ 2ofthe | 2ofthe | 1 ofthe 2 of the 1 of the 2 of the 3 of the 3 of the 4
Sources | .| East | West | | East | | East | .. West | West | | North | South | .~ |
Release
heights (m) 49.4
__________ Intake |\ . Inleak
Class 1E | Class 1E | Class 1E | Class1E | , .. awdliary | -
MCR MCR electrical electrical electrical electrical bu?i'd'iary bu?ﬂjl_ary Reactor
HVAC HVAC room room room room l—l|JV Arég ﬁ{/ A"(];g building
Locations " | intake intake HVAC HVAC HVAC HVAC take otk door
Receptors | | |l intake___| _intake?_ | intake | intake® | M | IMaxe
‘ d of the d of the d of the dofthe | . [T oTUTTTTTTTTT
acfthe | aoftbe | ‘Norh. | South- | Norh- | South- | GOTthe | corthe b
_________________________________________________ East_ | East | West | Wwest | o | S o
o e'?ﬁ:‘zﬁ; o | 17.1 17.1 16.2 17.1 16.2 17.1 27.1 27.1 9.8
Horizontal distance
Source to Receptor (m)® 32 32 27 32 27 32 44 46 17
Vertical distance (m)® 32 -32 -33 -32 -33 -32 22 22 -39
Straight distance (m) © 45 45 42 45 42 45 49 51 43
Direction Receptor to
Source (degree) 325 35 320 325 40 35 98 75 53
Lateral d'ff”?r'r?)" coefficient | - 7 gg 7.98 7.98 7.98 7.98 7.98 7.98 7.98 7.98
Vertical diffusion .
coefficient (m) 5.03 5.03 5.03 5.03 5.03 5.03 5.03 5.03 5.03
0-8 hr 2.2x10° 2.4x107
x/Q 8-24 hr 1.3x10” 1.4x10°
(s/m*) © 24-96 hr 8.3x107 9.1x10™
96-720 hr 3.6x10™ 4.0x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 3 of 11)

Rod Ejection Accident

Accid
ccidents MCR
LOCBHONS  |-=sssnnmmzeezasenmmeeezeeeaaanngonann Main steam relief valve and safety valve releases .
o - 6 of the East 7 of the East 6 of the West 7 of the West
Sources |---seeaooooo ] (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
Release | ) e
heights (m) 40.5 38.7 40.5 38.7
............................................................. Intake .
Loc%t)ions MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors | | e e
a of the East a of the East a of the West a of the West
TReceptor | T
heights (m) 17.1 17.1 17.1- 17.1
Horizontal distance
Source to Receptor 31 26 31 26
(m)®
Vertical distance (m)® 23 -21 23 21
Straight distance (m) 39 33 39 33
Direction Receptor to
Source (degree) “ 309 291 51 69
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x107
X 8-24 hr 3.1x10”
(s/m*® | 24.96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 4 of 11)

. Rod Ejection Accident
Accidents MCR
LOCHONS |-=neesmsrmesmmmmzzzammmmmeeanngones Main steam relief valve and safety valve releases
) 6 of the West 7 of the West 6 of the East 7 of the East
TR I (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) _
Release
heigr(mzt)s (m) 40.5 38.7 40.5 387
............................................................. Intake
Loc:at)ions MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors a of the East a of the East a of the West a of the West
TReceptor | e
heiglzzt)s (m) 17.1 17.1 17.1 171
Horizontal distance
Source to Receptor 48 41 45 41
(m)(3) .
Vertical distance (m) ® -23 21 23 -21
Straight distance (m) ® 53 47 51 47
Direction Receptor to
Source (degree) 294 283 64 7
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10°
x/Q 8-24 hr 3.1x10”
(s/m®)©@ 2496 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 5 of 11)

Rod Ejection Accident

Accidents VCR
____Main steam relief valve and safety valve releases
Locations " 6 of the East 7 of the East
Sources | ] (Main steam relief valve) | (Main steam safety valve)
Release
heights (m) ® 40.5 38.7
............................. Inteak .
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations ” | room HVAC | room HVAC | room HVAC | room HVAC
Receptors | | intake __ | _intake” | intake | | intake'” __
d of the d of the d of the d of the
oo ) North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 171 16.2 17.1
Horizontal distance
Source to Receptor (m)® 27 31 24 26
Vertical distance (m)® 24 -23 22 21
Straight distance (m)® 36 39 33 33
Direction Receptor to
Source (degree) 299 309 277 291
Lateral diffusion coefficient 0 0 0 0
(M) __
Vemcgl_dlffusmn 0 0 0 0
coefficient (m)
0-8 hr 5.3x10”
x/Q 8-24 hr 3.1x10”
(s/m% © 24-96 hr 2.0x10”
96-720 hr 8.7x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 6 of 11)

. Rod Ejection Accident
Accidents VCR
____________ Main steam relief valve and safety valve releases -
Locations " 6 of the West 7 of the West
Sources | ... (Main steam reliefvalve) | (Main steam safety valve)
Release
heights (m) @ 40.5 38.7
____________________________________ Inteak
Class 1E | Class 1E Class 1E | Class 1E
electrical | electrical | Reactor | electrical | electrical | Reactor
room room building room room building
Locations™ | HVAC HVAC door HVAC HVAC door
Receptors _intake | intake® | | ] intake _| intake® |
d of the d of the d of the d of the
North- South- b North- South- b
..................... West | West | . West | West | |
Receptor
heights (m) @ 16.2 17.1 9.8 16.2 17.1 9.8
Horizontal distance
Source to Receptor (m)® 27 s 24 24 26 24
Vertical distance (m) © 24 -23 -30 22 -21 -29
Straight distance (m) © 36 39 39 33 33 38
Direction Receptor to
Source (degree)“’ 61 51 88 83 69 101
Lateral dlﬁu<s|;§>)n coefficient 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0
0-8 hr 5.3x10°
XQ 8-24 hr 3.1x10°
(s/m® © 24-96 hr 2.0x107
96-720 hr 8.7x10"
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 7 of 11)

Rod Ejection Accident

Accidents NCR
... Main steam relief valve and safety valve releases
Locations 6 of the West 7 of the West
Sources | .| (Main steam relief valve) | (Main steam safety valve)
Release
heights (m) @ 40.5 38.7
............................. Inteak .
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations " | room HVAC | room HVAC | room HVAC | room HVAC
Receptors | | intake | __intake” | intake | i intake”
d of the d of the d of the d of the
oo North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 17.1 16.2 171
Horizontal distance
Source to Receptor (m)® 44 48 41 4
Vertical distance (m) ® -24 23 -22 21
Straight distance (m)® 51 53 46 47
Direction Receptor to
Source (degree) ) 287 294 274 283
Lateral diffusion coefficient 0 0 0 0
(m)
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10°
x/Q 8-24 hr 3.1x10”
(s/m® ® 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 8 of 11)

Rod Ejection Accident

Accidents MCR
..................... Main steam relief valve and safety valve releases |
Locations 6 of the East 7 of the East
Sources | ... (Main steam reliefvalve) | (Main steam safety valve) |
Release
heights (m) @ 40.5 38.7
_____________________________________________ Inleak ]
Class 1E Class 1E Class 1E Class 1E Reactor
electrical electrical Reactor electrical electrical buildin
Locations ™ | room HVAC | room HVAC |building door | room HVAC | room HVAC lcjzloorg
Receptors _.intake | intake® | | intake | ] intake® | 77|
d of the d of the b d of the d of the b
oo | North-West | South-West |~ | North-West | South-West | =
Receptor N
heights (m) @ 16.2 17.1 9.8 16.2 17.1 9.8
Horizontal distance
Source to Receptor (m)® 42 45 41 41 41 4“1
Vertical distance (m) ©® -24 -23 -30 22 21 -29
Straight distance (m)® 49 51 51 46 47 50
Direction Receptor to
Source (degree) 72 64 89 86 77 97
Lateral dIfo(Srl:)n coefficient 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0
0-8 hr 5.3x10°
xQ 8-24 hr 3.1x10°
(s/m* © 24-96 hr 2.0x107
96-720 hr 8.7x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 9 of 11)

Accidents

Rod Ejection Accident

TSC
Ground level Ground level
Plant vent containment Plant vent containment
Locations | .. release point® | .l . .releasepoint®
Sources 9 3 of the 3 of the 9 3 of the 3 of the
) North ] South ). Noth | __South
hegﬁ'tza(;e) @ 69.8 49.4 69.8 49.4
_________________________ Inteke ol ... nleak
Tse Tsc Auxiliary Auxiliary Auxiliary [~ Auxiliary
HVAC HVAC TSC HVAC | TSC HVAC Building Building Building Building
Locations " intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | | T Intake__ | ___Intake | Intake | ___Intake
c of the c of the c of the c of the c of the c of the c of the c of the
_______________ North | South | North | South | North | South | North | South
n e?;ict:?trg)r @| 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Horizontal distance
Source to Receptor (m)® 55 60 44 46 55 60 44 46
Vertical distance (m) @ 43 -43 -22 22 -43 -43 22 -22
Straight distance (m)® 69 74 49 51 69 74 49 51
Pyecton z:;fep;‘)’w 92 65 98 75 92 65 98 75
Lateral diffusion 0 0 0 0 0 0 0 0
coefficient (m)
Vertical diffusion 0 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.7x10° 1.9x10° 1.7x10° 1.9%x10°
x/Q 8-24 hr 9.9x10™ 1.1x107 9.9x10™ 1.1x10°
(s/m*) © 24-96 hr 6.3x10™ 7.2x107 6.3x10™ 7.2x107
96-720 hr 2.8x10™ 3.2x10™ 2.8x10™* 3.2x10™
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 10 of 11)

Rod Ejection Accident

Accidents TSC
Main steam relief valve and safety valve releases
LOCAHIONS 1 e ool
Sources . 6 of the W_est ‘ 7 of the West . 6 of the West 7 of the West
I (Main steam relief valve) | (Main steam safety valve) | _(Main steam relief valve) | (Main steam safety valve) |
Release
heights (m) @ 40.5 38.7 40.5
_______________________________ Intake e dnleak
Auxiliary Auxiliary Auxiliary Auxiliary
TSC HVAC | TSCHVAC | TSC HVAC | TSC HVAC Building Building Building Building
Locations " intake intake intake intake HVAC HVAC HVAC HVAC
Receptors U BN VSURPUURRRUUO SUUUTUURRURUY SRS 111 R Intake __ | __| Intake | . Intake ___|
c of the c of the c of the c of the c of the c of the c of the c of the
_________________________ North | South | _North | _South | _Noth | South | North | South |
he@iﬁ:‘gﬁ;’; o | 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
H°”ztg"gc‘2:i§?‘(’;;%?”rce 69 60 72 61 69 60 72 61
Vertical distance (m)® -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m)® 70 61 73 62 70 61 73 62
Daection g:;fg;‘)’w 121 98 125 103 121 98 125 103
Lateral dlffu(sr;:))n coefficient 0 0 0 0 0 0 0 0
Vertical dlffu(?g;n coefficient 0 0 0 0 0 0 0 0
0-8 hr 1.4%107 14%x103
x'Q 8-24 hr 8.0x10° 8.0x10™
(s/m © 24-96 hr 5.1x107 5.1x10™
96-720 hr 2.2x10* 2.2x10"
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Table 02.03.04-1(3) Combination of Sources and Receptors for Rod Ejection Accident Analysis in the DCD (Sheet 11 of 11)

Rod Ejection Accident

Accidents TsC
Main steam relief valve and safety valve releases
. L0
Sources Locations 6 of the East 7 of the East 6 of the East 7 of the East
I (Main steam relief vaive) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) |
hei’;ﬁﬁ"’(;e) ® 40.5 38.7 40.5 ' 38.7
S S Intake e Inleak ]
Auxiliary Auxiliary Auxiliary Auxiliary
TSC HVAC | TSC HVAC | TSC HVAC | TSC HVAC Building Building Building Building
Locations " intake intake intake intake HVAC HVAC HVAC HVAC
Receptors | | e Intake | | Intake | .| Intake | .| Intake |
c of the ¢ of the c of the c of the c of the c of the c of the c of the
_________________________ North | _South | Noth | South | North | South | Noth | South |
Receptor
heights (m) ® 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
H°”Ztg"|§‘e' C‘fa';tz':‘(ﬁ;‘?s?ume 84 76 86 77 84 76 86 77
Vertical distance (m) ® -13 -13 -11 -1 -13 -13 -11 -11
Straight distance (m) ® 85 77 87 78 85 77 87 78
Dgﬁﬁtr'g: ('zzgfg;‘)’w 115 96 119 100 115 96 119 100
Lateral diffu(sri:)n coefficient 0 0 0 0 0 0 0 0
Vertical dlffu(snl:;n coefficient 0 0 0 0 0 0 0 0
0-8 hr 1.4x10° 1.4x10°
x/Q 8-24 hr 8.0x10™ 8.0x10™
(s/m%) © 24-96 hr 5.1x107 5.1x10™
96-720 hr 2.2x10" 2.2x107
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for Failure of Small Lines Carrying Primary Coolant Outside Containment analyses in the DCD(Sheet 1 of 2)

Table 02.03.04-1(4) Combination of Sources and Receptors

Failure of Small Lines Carrying Primary Coolant Outside Containment

Accidents VICR
Locations Plantvent _________________________________________________
SOUICES | O
Release
heights (m) ® 69.8
............. Intake | Inleak
Class 1E Class 1E [ "Class1E | Class 1E
mvci\% l_IYIVC;RC electrical electrical electrical electrical
Locations intake intake room HVAC | roomHVAC | roomHVAC | room HVAC
Receptors | | o 4 ] intake | intake™ | intake | intake® |
a of the a of the d of the North- d of the d of the North- d of the
IESUURTUUU . Bast | West | .. Bast __|.. South-East | West __|..] South-West |
he’;ehctg"(’;‘q’)r ol 171 17.1 16.2 17.1 16.2 17.1
Horizontal distance
Source to Receptor (m)® 68 56 63 68 50 56
Vertical distance (m) © -52 -52 -53 -52 -53 -52
Straight distance (m) © 86 77 83 86 73 77
Paection ggg?ggw 321 21 317 321 24 21
Lateral diffusion
coefficient (m) 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0
0-8 hr 1.1x10” 1.2x10”
X 8-24 hr 6.6x10™ 8.0x10*
(s/m*) © 24-96 hr 4.2x10™ 5.1x107
96-720 hr 1.9x10™ 2.2x107
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Table 02.03.04-1(4) Combination of Sources and Receptors
for Failure of Small Lines Carrying Primary Coolant Qutside Containment analyses in the DCD (Sheet 2 of 2)

Accidents

Failure of Small Lines Carrying Primary Coolant Outside Containment

MCR TSC
Locations Plant vent Plant vent
Sources | e e
Release .
heights (m)® 69.8 69:8
e dleAK e Intake e inleak |
Auxiliary Auxiliary Auxiliary Auxiliary
Locationg® | building HVAC | building HVAC pupoodtor | TSUHVAG ) TSC HVAC Building Building
ocations™ | _intake | intake | PSSO | A LT L HVAC Intake | HVAGC Intake
Receptors cofthe North | c of the South b c of the North | c of the South | c of the North | c of the South
H e';icg‘zg @ 27.1 27.1 9.8 27.1 27.1 27.1 27.1
Horizontal distance
Source to Receptor (m)® 55 60 37 55 60 55 60
Vertical distance (m) © 43 43 60 43 43 -43 43
Straight distance (m) © 69 74 71 69 74 69 74
Dyection g:g?gg’w 92 65 33 92 65 92 65
Lateral diffu(srir?)n coefficient 0 0 0 0 0 0 0
Vertical diffusion 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.4x10” 1.4x10” 1.4x107
X 8-24 hr 8.0x10” 8.0x10™ 8.0x10™
(s/m*) © 24-96 hr 5.1x10™ 5.1x10™ 5.1x107
96-720 hr 2.2x10™ 2.2x10™ 2.2x10™




9e-v'ee

Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 1 of 8)

. SGTR
Accidents MCR
Locations Main steam relief valve and safety valve releases
L 6ofthe East |~ 7ToftheEast | 6oftheWest [ 7ofthe West
Sources | | (Main steam relief valve) | (Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve) _
Release
heights 40.5 38.7 40.5 38.7
(m) 2 i
S OO, LL ...
Locations MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors a of the East a of the East a of the West a of the West _
"Receptor | T e
heights 17.1 17.1 17.1 171
(m)®
Horizontal distance
Source to Receptor 31 26 31 26
(m)(3)
Vertical distance (m) © 23 21 23 21
Straight distance (m) 39 33 39 33
Direction Receptor to
Source (degree) 309 291 °1 69
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x107
x/Q 8-24 hr 3.1x10”
(sim* © [ 24.96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 2 of 8)

. SGTR
Accidents MCR
. Main steam relief valve and safety valve releases
Locations {
o 6 of the West 7 of the West 6 of the East 7 of the East
Sources | | (Main steam relief valve) | _(Main steam safety valve) | (Main steam relief valve) | (Main steam safety valve)
Release :
heights 40.5 38.7 40.5 38.7
(m)®
[OOSR L .. SNV OUU U
Loczat)ions MCR HVAC intake MCR HVAC intake MCR HVAC intake MCR HVAC intake
Receptors a of the East a of the East a of the West a of the West
“Receptor | T
heights 17.1 17.1 17.1 17.1
(m) @
Horizontal distance
Source to Receptor 48 41 45 41
(m)®
Vertical distance (m) © 23 -21 23 21
Straight distance (m) © 53 47 51 47
Direction Receptor to
Source (degree) 204 283 64 7
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10~
x/Q 8-24 hr 3.1x10°
(sim®) @ [""24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 3 of 8)

) SGTR
Accidents MCR
........ Main steam relief valve and safety valve releases
Locations " 6 of the East 7 of the East
TV I (Main steam reliefvalve) | (Main steam safety valve)
Release
heigr(uzt)s (m) 40.5 38.7
e lERK
. Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations” | room HVAC | room HVAC | room HVAC | room HVAC
Receptors ...ntake | intake™ | __intake | intake?
P d of the d of the d of the d of the
SRRSO I North-East | South-East | North-East | South-East
Receptor
heights (m) 16.2 17.1 16.2 17.1
Horizontal distance Source to
1z Receptor (m)® 27 31 24 26
Vertical distance (m) ® 24 -23 -22 21
Straight distance (m) 36 39 33 33
Direction Receptowo Source 299 309 277 291
{degree)
Lateral diffusion coefficient (m) 0 0 0 0
Vertical diffusion coefficient (m) 0 0 0 0
0-8 hr 5.3x10°
X/Q 8-24 hr 3.1x10°
(s/m® © 24-96 hr 2.0x10°
96-720 hr 8.7x10™
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 4 of 8)

. SGTR
Accidents MCR
() |-mememmmemeane s Main steam relief valve and safety valve releases
Locations 6 of the West 7 of the West
Sources  |eeeezsemmmmmeeeeefesccoeenld (Main steam reliefvalve) .| (Main steam safety valve)
Release
heigr(g)s (m) 40.5 38.7
e Inleak
Class 1E Class 1E Class 1E [ Class1E | . . 7
electrical electrical E&T{;t:r electrical electrical Ee_ladc_tor
Locations (" | room HVAC | room HVAC doorg room HVAC | room HVAC l:j' Ing
Receptors | |- intake | intake® | "7 | intake | intake® | 7 o
d of the d of the d of the d of the
____________________ North-West | South-West | ° | North-West | South-west | "
Receptor T
heigl'(mzt)s (m) 16.2 17.1 9.8 16.2 171 9.8
Horizontal distance Source to
Receptor (m)® 27 31 24 24 26 24
Vertical distance (m) ©® 24 -23 -30 22 -21 -29
Straight distance (m)® 36 39 39 33 33 38
Direction Receptor to Source
(degree) @ 61 51 88 83 69 101
Lateral diffusion coefficient (m) 0 0 0 0 0 0
Vertical diffusion coefficient (m) 0 0 0] 0 0 0
0-8 hr 5.3x107
x/Q 8-24 hr 3.1x10”
(s/m% @ 24-96 hr 2.0x10°
96-720 hr 8.7x10*
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 5 of 8)

. SGTR
Accidents MCR
....Main steam relief valve and safety valve releases
Locations 6 of the West 7 of the West
Sources | _____..._l. (Main steam relief valve) | (Main steam safety valve)_
Release
heights (m) @ 40.5 38.7
e lERK
Class 1E Class 1E Class 1E Class 1E
electrical electrical electrical electrical
Locations ™ room room room room
Recent ocati HVAC HVAC HVAC HVAC
eeeplors ] ] intake | intake” | _intake | intake”
d of the d of the d of the d of the
____________________ North-East | South-East | North-East | South-East
Receptor
heights (m) @ 16.2 17.1 16.2 171
Horizontal distance
Source to Receptor (m)® 44 48 41 41
Vertical distance (m)® 24 23 22 -21
Straight distance (m) @ 51 53 46 47
Direction Receptor to
Source (degree) @ 287 294 274 283
Lateral diffusion
coefficient (m) 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0
0-8 hr 5.3x10°
X/Q 8-24 hr 3.1x10°
(sim*) @ [ 24.96 hr 2.0x107
96-720 hr 8.7x10™
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 6 of 8)

. SGTR
Accidents MCR
Locations ™ [T 6oftheEast [T 7ofthe Bast ]
Sources eeeeeeeeeebeneeeeeee.(Main steam relief valve) L (Main steam safety valve) |
Release
heigl’(xzt)s (m) 40.5 38.7
_____________________________________________________ ek e
Class 1E Class 1E Class 1E Class 1E
electrical electrical Reactor electrical electrical Reactor
Locations ™ | room HVAC | room HVAC | building door | room HVAC | room HVAC | building door
Recontors _..intake | intake® | _....l...ntake | intake® | |
ecep d of the d of the X d of the d of the o
reieemeeee | North-West | South-West | | North-West | South-West | ...
Receptor
heiglgzt)s (m) 16.2 17.1 9.8 16.2 17.1 9.8
Horizontal distance S(sc))urce to 42 45 41 41 41 41
Receptor (m)
Vertical distance (m)® 24 23 -30 22 21 29
Straight distance (m)® 49 51 51 46 47 50
Direction Recepton(;;mo Source 72 64 89 86 77 97
(degree)
Lateral diffusion coefficient (m) 0 0 0 0 0 0
Vertical diffusion coefficient {(m) 0 0 0 0 0 0
0-8 hr 5.3x10°
x/Q 8-24 hr 3.1x10°
(sim®) © 24-96 hr 2.0x107
96-720 hr 8.7x10™
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 7 of 8)

. SGTR
Accidents TSC
Main steam relief valve and safety valve releases
Locations ™ [ 6ofthe West | 7oftheWest | gofthe West [ 7 of the West |
Sources (Main steam relief (Main steam safety (Main steam relief (Main steam safety
______________________________ valve) . l........vave _l.........vave . .......vave |
h egﬁi‘:a(;e) @ 40.5 38.7 40.5 38.7
e ntake e Inleak ]
Auxiliary | Auxiliary | Auxiliary | Auxiliary
o Hoar doe | O | buiding | building | buiding | building
iong ()
Locations intake intake intake intake HVAC HVAC HVAC HVAC
Receptors oo e L] intake | intake | intake | __intake |
¢ of the ¢ of the c of the ¢ of the ¢ of the ¢ of the ¢ of the c of the
eveeeeeemeeenoNotth | South )| North _|... South | .1 North | .. South | . North |  _South
he';i‘i:‘zg @ | 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Horizontal C‘g;ﬁ?‘;ﬁ;ﬁ?“me 69 60 72 61 69 60 72 61
Vertical distance (m) © -13 13 -11 -11 -13 -13 -1 -11
Straight distance (m) 70 61 73 62 70 61 73 62
Dagction ('j:;fg;‘)’w 121 98 125 103 121 08 125 103
Lateral diffu(sri:)n coefficient 0 0 0 0 0 0 0 0
Vertical diffusion 0 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.7%107 1.7%x10°
X/Q 8-24 hr 9.9x10™ 9.9x10™
(s/m* @ 24-96 hr 6.3x10™ 6.3x107
96-720 hr 2.8x10™ 2.8x10™
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Table 02.03.04-1(5) Combination of Sources and Receptors for
Steam Generator Tube Rupture (SGTR) analyses in the DCD (Sheet 8 of 8)

) SGTR
Accidents TSC
Main steam relief valve and safety valve releases
Locations [ Bofthe East | 7ofthe East |  6ofthe East | 7 of the East |
Sources {Main steam relief (Main steam safety {Main steam relief (Main steam safety
______________________________ valve) l....o.valve) [ ........valve) | vave) ]
o e&zagne) @ 40.5 38.7 40.5 38.7
e Intake ] Inleak ]
I Auxiliary | Auxiliary | Auxiliary | Auxiliary
VR B qoe | 0S| buiding | building | building | buiding
P )
Locations intake intake intake intake HVAC HVAC HVAC HVAC
Receptors e L] intake | intake | intake _ | _intake |
c of the c of the c of the ¢ of the c of the c of the ¢ of the c of the
oo North | South | North | . South | North | 3 South | .. North |  _South |
he';i‘;:‘ztrﬂ; o | 271 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Horizontal C‘g:ﬁfﬁfﬁaﬁ’“me 84 76 86 77 84 76 86 77
Vertical distance (m) © -13 -13 -11 -11 -13 -13 -11 -11
Straight distance (m)® 85 77 87 78 85 77 87 78
Dgection (nggfgé‘)’w 115 9 119 100 115 96 119 100
Lateral diffu(sri:)n coefficient 0 0 0 0 0 0 0 0
Vertical diffusion 0 0 0 0 0 0 0 0
coefficient (m)
0-8 hr 1.7x10° 1.7x10°
X 8-24 hr -9.9x10™ 9.9x10™
(s/m® @ 24-96 hr 6.3x107 6.3x107
‘ 96-720 hr 2.8x10™ 2.8x107
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Table 02.03.04-1(6) Combination of Sources and Receptors for LOCA Analysis in the DCD (Sheet 1 of 3)

. LOCA
Accidents MCR
Locations® | P Iantvent ____________________________________________
SOUMCES | S
Release
heights (m) 69.8
_________ intake | .. Mnleak
Class 1E | Class 1E | Class 1E Class 1E
MCR MCR electrical electrical electrical electrical Reactor
HVAC HVAC room room room room building
Locations™” | intake | intake HVAC HVAC HVAC HVAC door
Receptors | | | 1. intake___| intake” | intake | intake® |
d of the d of the d of the d of the
aé’;gt‘e av‘\’,’;g’te North- | South- | North- | South- b
________________________________________________ East | . East | West | West | .
Receptor
heights (m) @ 17.1 171 16.2 171 16.2 17.1 9.8
Horizontal distance Source
to Receptor (m)® 68 56 63 68 50 56 37
Vertical distance (m) ® -52 -52 -53 -52 -53 -52 60
Straight distance (m)® 86 77 83 86 73 77 71
Pgection gggfgg’w 321 21 317 321 24 21 33
Lateral dlffu(s:)n coefflm_ent 0 0 0 0 0 0 0
Vertical diffusion )
coefficient (m) 0 0 0 0 0 0 0
0-8 hr 1.1x10” 1.4%x10°
X 8-24 hr 6.6x10™ 7.7x10"
(s/m*) © 24-96 hr 4.2x10™ 4.9x10™
96-720 hr 1.9x10™ 2.2x10™




Table 02.03.04-1(6) Combination of Sources and Receptors for LOCA Analysis in the DCD (Sheet 2 of 3)

Svr-vee

. LOCA
Accidents VICR
o Ground level containment release point ©
Locations t 7 [-moieone oo e e o o e e e e e e e e s
2 of the 2 of the 1 of the 2 of the
Sowees || - S| sy | 1otreEest | zorteas | TSRS [ ZREE s
Release
heigfzzt)s (m) 494
____________ Intake o nleak .
MCR MCR Class 1E Class 1E Class 1E " Class 1E
HVAC HVAC electrical electrical electrical electrical Reactor
Locations " . . room HVAC | room HVAC | room HVAC | room HVAC | building door
intake intake intake intake” intake intake®
Receptors | oo mmmmpe oo o e e o e o e e e e e s e o oo o e DS
a of the a of the d of the d of the d of the d of the b
______________________ Bast | . West | North-East | South-East | North-West | South-West | =~
Receptor
heigrzzt)s (m) 171 17.1 16.2 17.1 16.2 17.1 9.8
Horizontal distance
Source to Receptor (m)® 32 32 27 32 27 32 17
Vertical distance (m)® -32 -32 -33 © =32 -33 -32 -39
Straight distance (m) ® 45 45 42 45 42 45 43
Dyection gzg‘fgg’w 325 35 320 325 40 35 53
Lateral diffusion
coefficient (m) 7.98 7.98 7.98 7.98 7.98 7.98 7.98
Vertical diffusion
coefficient (m) 5.03 5.03 5.03 5.03 5.03 5.03 5.03
0-8 hr 2.2x10° ' 2.4x107°
Q - 8-24 hr 1.3x107 1.4x10°
(s/m®) © 24-96 hr 8.3x107 9.1x107
96-720 hr 3.6x10™ 4.0x107
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Table 02.03.04-1(6) Combination of Sources and Receptors for LOCA Analysis in the DCD (Sheet 3 of 3)

. LOCA
Accidents TSC
Locations ™ Plant vent Ground level containment release point ©
SOUMCES. oo T B of the North ]
Release
heigl(wzt)s (m) 69.8 49.4
____________ Intake | dnleak | . Intake inleak
TSC TSC TsC [ 'TsC TSC TSC TsC [ TsCc ]
Locations " HVAC HVAC HVAC HVAC HVAC HVAC HVAC HVAC
_..intake | intake | intake | __intake | intake___ | ] intake _ | intake | __intake
Receptors ¢ of the c of the c of the c of the ¢ of the ¢ of the c of the c of the
o) North South | North | 3 South | North | South | North South
Receptor | [T T T
heiglzzt)s (m) 27.1 27.1 27.1 27.1 27.1 27.1 27.1 27.1
Sozggﬁg“éa;g:iz??;)m 55 60 55 60 44 46 44 46
Vertical distance (m) © 43 43 43 43 -22 22 22 -22
Straight distance (m)® 69 74 69 74 49 51 49 51
Pyection ('EZ;‘::;‘)’LP 92 65 92 65 98 75 98 75
L:;Z;glf’eft”;f)“ 0 0 0 0 7.98 7.98 7.98 7.98
V::;%?éigﬂ”(ﬂ]‘;” 0 0 0 0 5.03 5.03 5.03 5.03
0-8 hr 1.4x10° 1.4x10° 1.9x10° 1.9x10°
%/Q 8-24 hr 8.0x10™ 8.0x107 1.1x107 1.1x107
(s/m*) © 24-96 hr 5.1x10™ 5.1x10"* 7.2x107 7.2x107
96-720 hr 2.2x107 2.2x107" 3.2x107 3.2x107
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Table 02.03.04-1(7) Combination of Sources and Receptors for Fuel Handling Accident Analysis in the DCD (Sheet 1 of 3)

Fuel handling accident in the containment

Accidents MCR
Locations ™ Plant vent
SOUICES |
Release
heights (m) ? 69.8
___________ Intake o nleRk
Class 1E | Class 1E | Class 1E | Class 1E Auxilia Auiliary |
MCR MCR electrical | electrical | electrical | electrical buil dinry bw'ildl'iry Reactor
HVAC HVAC room room room room HV. ACg Ifij{/ Png building
Locations " intake intake HVAC HVAC HVAC HVAC intake ok door
Receptors | | | . intake___| intake™ | intake | intake® | M€ | S
a of the a of the d of the d of the d of the d of the ¢ of the ¢ of the
East West North- South- North- South- North South b
____________________________________________________ East | _East | West | West | ‘o0 | v o]
o eﬁﬁ:‘m @] 174 17.1 16.2 17.1 16.2 17.1 27.1 27.1 9.8
H”’ﬁg“éae' c‘g:ﬁi??;?ﬁume 68 56 63 68 50 56 55 60 37
Vertical distance (m) ® 52 -52 -53 -52 -53 -52 -43 43 -60
Straight distance (m) ® 86 77 83 86 73 77 69 74 71
Pyection g:;f::)’w 321 21 317 321 24 21 92 65 33
Lateral diffu(sri?)n coefficient 0 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient (m) 0 0 0 0 0 0 0 0 0
_ 0-8 hr 1.1x10”° 1.4x10”
x/Q 8-24 hr 6.6x10™ 8.0x10™
(s/m% © 24-96 hr 42x10" 5.1x10™
96-720 hr 1.9x10* 2.2x10™
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Table 02.03.04-1(7) Combination of Sources and Receptors for Fuel Handling Accident Analysis in the DCD (Sheet 2 of 3)

Fuel handling accident in the fuel handling area

Accidents MCR
Locations Fuel handling area
Sources | B
Release
heights (m) ® 58
_________ Intake e dlEAK
Class 1E | Class 1E | Class 1E | Class 1E Auxil Andliane |
MCR MCR electrical electrical electrical electrical bu?i:;.ary bu?i‘ldl_ary Reactor
HVAC HVAC room room room room '_Ll'{/ A"ég }:{/ pi?;g building
Locations ™ | intake | intake HVAC HVAC HVAC HVAC - tak tak door
Receptors | | | .l intake__| intake” | intake | intake® | M€ | maxe |
aofthe | aofthe d of the d of the d of the d of the ¢ of the c of the
East West North- South- North- South- North South b
________________________________________________ East | East | West | West | "o | o o4 o]
he%i(;:?m)r o| 143 | 143 14.3 14.3 14.3 14.3 232 232 7.3
Horizontal distance Source
to Receptor (m)® 82 105 76 82 100 105 103 114 89
Vertical distance (m) ® 8.5 8.5 8.5 8.5 8.5 8.5 17 17 1.5
Straight distance (m) © 83 105 76 83 100 105 105 115 89
Direction Receptor to
Source (degree) ) 360 38 360 360 41 38 75 61 47
Lateral dlffu(srlno)n coefficient 0 0 0 0 0 0 0 0 0
Vertical diffusion
coefficient {m) 0 0 0 0 0 0 0 0 0
0-8 hr 9.9x10™ 1.1x10°
X 8-24 hr 5.9x10™ 6.7x10"
(s/m® @ 24-96 hr 3.7x107 4.3x107
96-720 hr 1.6x10™ 1.9x10™
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Table 02.03.04-1(7) Combination of Sources and Receptors for Fuel Handling Accident Analysis in the DCD (Sheet 3 of 3)

Accidents Fuel handling accident in the containment | Fuel handling accident in the fuel handling area
TSC
Locations " Plant vent Fuel handling area
Sources | ... e e
Release | T aa e
heights (m) ® 69.8 5.8
e Intake o |..........dnleak . Intake . .|...........inleak
Auxiliary Auxiliary Auxiliary Auxiliary
TSC HVAC | TSC HVAC Building Building TSC HVAC | TSC HVAC Building Building
Locations intake intake HVAC HVAC intake intake HVAC HVAC
Receptors | L] Intake ___1 ... Intake | ] Intake | ___. Intake
¢ of the ¢ of the c of the ¢ of the ¢ of the c of the ¢ of the ¢ of the
__________________________ North | .. South | _North | _South | _North | _South | _ North South
A e';icti‘itrﬁ)r (2) 27.1 27.1 27.1 27.1 23.2 23.2 23.2 23.2
Horizontal distance Source !
to Receptor (m)® 55 60 55 60 103 114 103 114
Vertical distance (m) ® 43 43 43 -43 17 17 17 17
Straight distance (m) ©® 69 74 69 74 105 115 105 115
Direction Receptor to :

Source (degree) ) 92 65 92 65 75 61 75 61
Lateral dlffu(sr;%n coefficient 0 0 0 0 0 0 0 0
Vertical dlffu(?;c;n coefficient 0 0 0 0 0 0 0 0

0-8 hr 1.4x107 1.4x10° 6.7x10* 6.7x107

%/Q 8-24 hr - 8.0x10™ 8.0x10™ 3.9x10™ 3.9x10™
(sim*® " 2496 hr 5.1x107 5.1x107 2.5%x107 2.5x107
96-720 hr 2.2x107 2.2x10™ 1.1x10™ 1.1x10™*
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NOTES:

(1) The inside of a parenthesis shows the source locations and receptor locations of the Figure 02.03.04-1

(2) The height is from the ground level. The ground level is E.L.= 2’ -8"

(3) These values are the distance differences in a unit of meter from the source to the receptor. After the distance differences are calculated from the
locations of the source and the receptor in a unit of feet , the resulted distance differences are rounded off. Those rounded numbers of the
distance differences are converted to those in a unit of meter. Therefore, note that these values are a bit different from the difference between the
source height and receptor height in a unit of meter indicated in the above (2), because the source height and receptor height in a unit of meter are
directly converted from those in a unit of feet, without any calculation in a unit of feet

(4) The angle of receptors from Plant North centering on sources (Direction increases in a clockwise fashion based on the Plant North, i.e. The Plant
North is 0 degree.)

(5) Area source, which is determined from the method in Sections C.3.2.4.4 and C.3.2.4.5 of RG 1.194.

(6) - These ¥/Q values are for US-APWR DCD Chapter15.

- The x/Q values of MCR can't be directly calculated by ARCONOE itself because there is no site specific meteorological data in the stage of the
DCD. Therefore, the diffusion equations described in ARCON96 (e.g. Revision 1 to NUREG-6331) are used for calculating the x/Q values of
MCR, together with the meteorological condition based on RG 1.194 (e.g., F stability with wind speeds of 1.0 m/s) and multiplier. According to the
setting method of these »/Q values, the closer the distance the more conservative it becomes. It is not used the ARCON96 directly in DCD.

- For each sources, the x/Q values for inleakage and intake are set as those of the path with the shortest straight distances, respectively.

(7) Class 1E electrical room HVAC intake (south — east) and MCR HVAC Intake (east) are same intake duct (i.e. they are same location).

(8) Class 1E electrical room HVAC intake (south — west) and MCR HVAC Intake (west) are same intake duct (i.e. they are same location).



() SOURCES

. Containment Shell to Ciass 1E electrical room HVAC intake (As Diffuse Area Source)

. Containment Shell to Control Room HVAC Intake and Class 1E electrical room HVAC
Intake (As Diffuse Area Source)

. Containment Shell to Auxiliary Building HVAC Intake and technical support center HVAC
Intake (As Diffuse Area Source)

N =

w

4. Containment Shell to Reactor Building Door (As Diffuse Area Source)
5. Main Steam Line (Source points are in the west and the east.)
6. Relief Valve (Source points are in the west and the east.)
7. Safety Valve (Source points are in the west and the east.)
8. Fuel Handling Area
9. Plant Vent
/\ RECEPTORS POWER
a. Main Control Room HVAC Intake SOURCE
b. Reactor Building Door BUILDING

¢. Auxiliary Building HVAC Intake and
Technical Support Center HVAC Intake
d. Class 1E electrical room HVAC .intake

8
5
FUEL 8]
HANDLING TURBINE
AREA BUILDING
O
AUXILIARY BUILDING POWER
SOURCE
BUILDING
JANSVAN
ACCESS
BUILDING

Figure 02.03.04-1 Site Plan with Release and Intake Locations

2.3.4-51



Impact on DCD
The DCD will be changed in Revision 2 to incorporate the following:

Revise DCD Tier 2 Figure 15A-1 to indicate plant north and add the technical support center
(TSC) intake and inleakage locations as indicated in Figure 02.03.04-1 in the answer of this

RAI..
Table 2.1-1 in DCD Tier 1 and Table 2.0-1 and Table 15A-18 through 15A-23 in the DCD Tier
2 should be revised as Table 02.03.04-1 in the answer of this RAI.

Impact on COLA

The FSAR will be changed in Revision 1 to incorporate the following:
The Chapter 2 in FSAR will be revised

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021

RAI NO.: NO.42-772 REVISION 0
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2 Appendix 15A
DATE OF RAI ISSUE: 7/30/2008

QUESTION NO. : 02.03.04-2

Add a table of ARCON96 source/receptor inputs to the DCD for use by all future COL applicants.
The table should identify ARCONO6 inputs for each main control room (MCR) and technical
support center (TSC) source/receptor combination developed in accordance with the guidance
provided in RG 1.194 (e.g., release height above plant grade, intake height above plant grade,
horizontal distance between the release point and intake, direction from the intake to source in
degrees from plant north, vent vertical velocity, stack flow, stack radius, building area, diffuse
source initial lateral and vertical diffusion coefficients). ‘

Review Procedure 6.b of SRP 2.3.4 states the DC application should contain figures and tables
showing the design features that would be used by COL applicants to generate MCR x/Q values.
RG 1.194 presents criteria for characterizing atmospheric dispersion conditions for evaluating the
consequences of radiological releases to the MCR. RG 1.194 endorses the ARCONS6
atmospheric dispersion computer code (Revision 1 to NUREG-6331) as an acceptable
methodology for determining MCR x/Q values for use in design basis accident radiological
analyses. The ARCON96 source/receptor inputs required to generate TSC x/Q values should be
added to this table as well.

ANSWER:

MHI will add the following sentences and tables in the Section 2.3 of the DCD Chapter 2.

The necessary data for COL applicant to calculate x/Q values of MCR and TSC by using
ARCON96 are shown as Tables 02.03.04-2-1, 02.03.04-2-2 and 02.03.04-2-3. The combinations
of sources and receptors for each accident, which is also used to the calculation of x/Q values of
MCR and TSC by using ARCONS6 for COL applicant, are listed Table 02.03.04-1-1 as the
answer of RAI 02.03.04-1.
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Table 02.03.04-2-1 Common input parameters for x/Q calculation of MCR and TSC

Common parameter for ARCON96
Building area (m°) 2000
Plant vent vertical velocity (m/s) NA @
Stack flow (m°/s) 0"
Stack radius (m) 0@
Elevation difference (m) 0
NOTES:
(1) According to the RG 1.194, the default value (2000 m?) is used to reasonably
calculate.

(2) The plant vent vertical velocity is not used due to ground release.
(3) The stack flow is conservatively set to zero. (See the RG 1.194.)
(4) The stack radius is set to zero according to the RG 1.194 due to zero stack flow.

Table 02.03.04-2-2 Source heights

Source Height ’(m)
Containment 49.4
Plant vent 69.8
Main steam line (East) 12.8
Main steam line (West) 26.2
Main steam relief valve 40.5
Main steam safety valve 38.7
Fuel handling area 5.8

NOTE:

(1) The distance is from the ground level.

Table 02.03.04-2-3 Receptor heights

The height to the The height to the
Receptors lower limit™(m) upper limit"(m)
Control room HVAC intake (east and west) 14.3@ 17.1®
Class 1E electrical room HVAC intake (south- 14.3@ 17.19®
east and south-west) ) )
Class 1E electrical room HVAC intake (north- 14.3@ 16.29
east and north-west) ) )
Reactor building door 7.39 9.8
Auxiliary building and technical support center 23 2@ 27 1@
HVAC intake (north and south) ) :

NOTES:

(1) The distance is from the ground level. The receptors are assumed as rectangular, and then
the closer corner of receptor height is used to derive the vertical distance between sources
and receptors.

(2) For release from main steam line (east) and fuel handling area.

(3) For release from containment, plant vent, main steam line (west), main steam relief valve and’
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main steam safety valve.

(4) For release from fuel handling area.

(5) For release from containment, plant vent, main steam line (east and west), main steam relief
valve and main steam safety valve.

Impact on DCD
The DCD will be changed to incorporate the following:

Table 02.03.04-2-1, 02.03.04-2-2 and 02.03.04-2-3 are added at the end of Section 2 3in
DCD.

Impact on COLA

The FSAR will be changed in Revision 1 to incorporate the following:
The Chapter 2 in FSAR will be revised

Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021

RAI NO.: NO.42-772 REVISION 0
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2 Appendix 15A
DATE OF RAI ISSUE: 7/30/2008

QUESTION NO. : 02.03.04-3

Justify the main control room (MCR) intake and inleakage locations selected for each postulated
accident and anticipated operational occurrence listed in DCD Tier 2 Tables 15A-18 through 15A-
23. In particular, address the following:

(a) Why isn't the MCR HVAC intake listed as a receptor for the steam system piping failure,
reactor cooling pump rotor seizure, rod ejection, and steam generator tube rupture postulated
accidents?

(b) Why is the auxiliary building HVAC intake listed as an inleakage location for the rod ejection
accident plant vent release pathway whereas the reactor building door is listed as an inleakage
location for the loss-of-coolant accident plant vent release pathway?

(c) Why is the auxiliary building HVAC intake listed as an inleakage location for the rod ejection
accident ground level containment release pathway whereas the class 1E electrical room HVAC
intake is listed as the loss-of-coolant accident ground level containment release pathway?

ANSWER:

(a) In principle, the MCR HVAC intake is selected as an intake location, while an inleakage
location is selected from among the reactor building (R/B) door (communicating with the
pathway in front of MCR), class 1E electrical room HVAC intake (external air drawn in by the
class 1E electrical room HVAC may leak through negative pressure sections of the MCR
HVAC equipment), and auxiliary building (A/B) HVAC intake (external air drawn in by the A/B
HVAC is fed to the pathway in front of MCR) such that the direct distance from a release
point will be shortest.

When the x/Q value from inleakage is smaller than that of the intake, the x/Q value for

inleakage is set equal to the x/Q of the intake. On the other hand, if the x/Q value from
inleakage is larger than that of the intake, but the difference is 10% or less, the x/Q value for
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intake is set equal to that of the inleakage (RADTRAD Ver.3.03 allows only one set of x/Q
values to be used in one calculation. These assumptions allow a reduced number of
calculations). Thus, inleakage and intake dispersion from the main steam safety valve
become identical. Intakes for the steam system piping failure, reactor coolant pump rotor
seizure accident, rod ejection accident and steam generator tube rupture have x/Q values
different from those for the MCR HVAC. The intake location from the steam line at the time
of steam system piping failure is the MCR HVAC intake and the distance from a rupture
location is the same as the case of class 1E electrical room HVAC intake (Refer to answer to
02.03.04-2). This is the reason why x/Q values are identical. In case of DCD Revision 0,
focusing on the difference from inleakage (the difference was 10% or less), the class 1E
electrical room HVAC intake was listed as the representative receptor. However, in DCD
Revision 1 both the HVAC intake and the inleakage location are represented by MCR HVAC
intake because of the same x/Q values.

As regards the plant vent release pathway and ground level containment release pathway,
the A/B HVAC intake is used because it has a shorter straight distance from the rupture
location when compared to both the R/B door and class 1E electrical room HVAC intake. In
the case of an accident when emergency core cooling system (ECCS) actuation signal is not
issued, A/B HVAC continues its actuation. In the case of a LOCA when ECCS actuation
signal is generated, the A/B HVAC stops. In case of rod ejection accident, it is anticipated
that it takes considerable time before the ECCS actuation signal is emitted and the A/B
HVAC is conservatively assumed to continue its actuation. Therefore the LOCA and rod
ejection accident have different assumed inleakage positions.

In addition the DCD Tier 2 Tables 15A-18 through 15A-23 should be revised for COL
applicant to calculate x/Q values, because the COL applicant should be consider not only
the distance from sources to receptors but also the wind directional frequency for calculation
of x/Q values by using ARCON96.

(b) This answer is included in the above answer (a).

(¢) This answer is included in the above answer (a).

Impact on DCD

Table 15A-18 through 15A-23 in the DCD Tier 2 should be revised as Table 02.03.04-1 as the
answer of RAI 02.03.04-1.

Impact on COLA
There is no impact on the COLA.
Impact on PRA

There is no impact on the PRA.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

6/4/2009
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021

RAI NO.: NO.42-772 REVISION 0
SRP SECTION: 02.03.04 - Short Term Atmospheric Dispersion Estimates for

Accident Releases
APPLICATION SECTION: DCD Tier 2 Appendix 15A
DATE OF RAI ISSUE: 7/30/2008

QUESTION NO. : 02.03.044

Revise the DCD to discuss in greater detail the methodology (e.g., atmospheric dispersion
models, input assumptions, and meteorological data sets) used to select the exclusion area
boundary (EAB), low population zone (LPZ), and main control room (MCR) atmospheric
dispersion factors presented as key site parameters in DCD Tier 1 Table 2.1-1 and Tier 2 Table
2.0-1. Discuss how this methodology ensures that the selected key site parameter values bound
a reasonable number of sites that have been or may be considered for a COL application.

Review Procedure 6.b of SRP 2.3.4 states site parameters should be representative of a
reasonable number of sites that may be considered within a COL application and a basis should
be provided for each of the site parameters.

ANSWER:

It is agreed to discuss the methodology, bounding of a reasonable number of sites in more
detailed, and the basis for each of the site parameters.

Impact on DCD
The DCD will be changed in Revision 2 to incorporate the following:
» Replace the second paragraph of Subsection 2.3.4 with the following:
“The short-term »/Q values are site-specific parameters. The %/Q values listed in Table 2.0-1 are
bounding factors for a typical US-APWR sited in most areas of the US and can be used to

calculate radiological consequences of design basis accidents. There is no site specific

meteorological data in the stage of the DCD. The atmospheric dispersion factors (x/Q values) are
determined as follows.

2.3.4-58



The US-APWR x/Q value of EAB should be determined as the representative of the US plants.
Therefore, the US-APWR x/Q value of EAB is selected to envelop most values at the
corresponding EAB distance (0.5 miles) of the many existing plants. This value is reasonable in
comparison with the existing plants values with different EAB distances.

The x/Q values of LPZ are also determined by using the same method as EAB at every time
interval. However, the LPZ distance of US-APWR can not be specified in the stage of the DCD.
Therefore, the US-APWR x/Q values of LPZ are determined to envelop most x/Q values of many
existing plants with LPZ distance of more than 1 mile.

The 0-8 hrs x/Q values of MCR are calculated by some formula based on both the diffusion
equations used in ARCON96 (e.g. Revision 1 to NUREG-6331) and the meteorological condition
referred to RG 1.194 (e.g. F stability and wind speeds of 1.0 m/s), not directly by ARCONS6 itself.
In this calculation formula, a multiplier is introduced to envelop the most x/Q values of MCR of
many existing plants. .It is not used the ARCON96 directly in DCD..

By using the x/Q values of MCR at various source-receptor distances of many existing plants, it is
ensured that the above calculation formula envelops the most x/Q values of the existing plants at
any source-receptor distance, and then the US-APWR x/Q values of MCR are determined by this
calculation formula.

The other time interval x/Q values (8-24 hrs, 24-96 hrs, 96-720 hrs) of MCR are calculated by
using both the above formula of 0-8 hrs x/Q values and the time interval factors described in RG
1.194 regulatory position 4.4. These calculated x/Q values also envelop most existing plants
values.

As a result, the US-APWR %/Q values of EAB, LPZ and MCR in DCD Tier 2 Table 2.0-1 are
representative of a reasonable number of the existing plants values. The COL Applicant is to
provide conservative factors as described in SRP 2.3.4 (Reference 2.3-2). If a selected site will
cause excess to the bounding %/Q values, then the COL Applicant is to demonstrate how the
dose reference values in 10 CFR 52.79(a)(1)(vi) (Reference 2.3-3) and the control room dose
limits in 10 CFR 50, Appendix A, General Design Criteria 19 (Reference 2.3-4) are met using site-
specific x/Q values.”

Impact on COLA

There is no impact on the COLA.

Impact on PRA

There is no impact on the PRA.

This completes MH!'s responses to the NRC’s questions.
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