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Director, Licensing - New Plant
(601) 368-5327
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G3NO-2008-00006

October 13, 2008

U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Attention: Document Control Desk

DOCKET NO.: 52-024

SUBJECT: Responses to NRC Requests for Additional Information, Letter No. 2
(GG3 COLA)

REFERENCE: NRC Letter to Entergy Nuclear, Request for Additional Information
Letter No. 02 Related to SRP Section 2.3.1, 2.3.4, and 2.3.5 for the
Grand Gulf Combined License Application, dated September 12, 2008
(ADAMS Accession No. ML082550663)

Dear Sir or Madam:

In the referenced letter, the NRC requested additional information on seven items to support
the review of certain portions of the Grand Gulf Unit 3 Combined License Application (COLA).
The responses to the following Requests for Additional Information (RAIs) are provided as
Attachments 1 through 7 to this letter:

* RAI No. 02.03.01-1, Winter Precipitation Site Characteristics

* RAI No. 02.03.01-2, 2% Exceedance Temperature Values

* RAI No. 02.03.01-3, 1% Exceedance Temperature Values

* RAI No. 02.03.01-4, 1% Exceedance Temperature Values

* RAI No. 02.03.01-5, 0% Exceedance Temperature Values.

" RAI No. 02.03.04-1, Control Room X/Q Values

* RAI No. 02.03.05-1, Long Term Dispersion Estimates

K
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Should you have any questions, please contact me or Mr. Tom Williamson of my staff.
Mr. Williamson may be reached as follows:

Telephone:

Mailing Address:

E-Mail Address:

(601-368-5786)

1340 Echelon Parkway
Mail Stop M-ECH-21
Jackson, MS 39213

twilli2@entergy.com

This letter contains commitments as identified in Attachment 8.

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

Executed on October 13, 2008.

Sincerely,

WKH/ghd

Attachments:
2.
3.
4.
5.
6.
7.
8.

Response to RAI Question No. 02.03.01-1
Response to RAI Question No. 02.03.01-2
Response to RAI Question No. 02.03.01-3
Response to RAI Question No. 02.03.01-4
Response to RAI Question No. 02.03.01-5
Response to RAI Question No. 02.03.04-1
Response to RAI Question No. 02.03.05-1
Regulatory Commitments

cc (email, unless otherwise specified):

Mr. T. A. Burke (ECH)
Mr. S. P. Frantz (Morgan, Lewis & Bockius)
Mr. B. R. Johnson (GE-Hitachi)
Ms. M. Kray (NuStart)
Mr: P. D. Hinnenkamp (ECH)

NRC Project Manager - GGNS COLA
NRC Director- Division of Construction Projects (Region II)
NRC Regional Administrator - Region IV
NRC Resident Inspectors' Office - GGNS
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Attachment 1 to
G3NO-2008-00006
Page 1 of 3

RAI QUESTION NO. 02.03.01-1

NRC RAI 02.03.01-1

Revise the FSAR to list the normal winter precipitation event, the extreme frozen winter
precipitation event, and extreme liquid winter precipitation event as site characteristics in
accordance with the Proposed Interim Staff Guidance (ISG) DC/COL-ISG-07, "Interim Staff
Guidance on Assessment of Normal and Extreme Winter Precipitation Loads on the Roofs of
Seismic Category I Structures," (ML081990438). Provide a basis for the chosen site
parameter values.

Entercv Response

Proposed Interim Staff Guidance (ISG) DC/COL-ISG-07 defines the events and requested
site characteristics, and an acceptable method for determining each, as follows:

Normal Winter Precipitation Event

The normal winter precipitation event should be the highest ground-level weight (in b/ft2)

among (1) the 100-year return period snowpack, (2) the historical maximum snowpack,
(3) the 100-year return period snowfall event, or (4) the historical maximum snowfall
event in the site region. An appropriate source for the 100-year return period snowpack
is the American Society of Civil Engineers (ASCE) Standard No. 7-05, "Minimum Design
Loads for Buildings and Other Structures." Figure 7-1 of ASCE 7-05 presents a map of
the continental United States showing ground snowpack values (in Ib/ft2) with a 50-year
mean recurrence interval. Table C7-3 of ASCE 7-05 suggests that 1.22 is a reasonable
factor to convert the 50-year mean recurrence interval values to 100-year mean
recurrence interval values.

ESP SSAR Section 2.3.1.2.4 provides the 100-year return site characteristic winter
precipitation snow load of 6.1 psf based on a 50-year return snow load of 5 psf from Figure
7-1 of ASCE 7-02 (equivalent to the normal winter precipitation event as defined in the ISG).
Figure 7-1 of ASCE 7-05 also indicates a value of 5 psf for the 50-year return snow load for
the Grand Gulf site area. The 100-year return snow load site characteristic of 6.1 psf is listed
in the Grand Gulf Early Site Permit (ESP-002), Appendix A (p. A-4).

Extreme Frozen Winter Precipitation Event

The extreme frozen winter precipitation event should be the higher ground-level weight
(in b/ft2) between (1) the 100-year return period snowfall event and (2) the historical
maximum snowfall event in the site region. An appropriate source for the 100-year return
period snowfall event and the historical maximum snowfall event is the National Climatic
Data Center's (NCDC's) Snow Climatology web site (Reference 11). The two-day 100-
year return period and observed maximum snowfall amounts available from this web site
are appropriate for use in defining the 100-year return period snowfall event and the
historical maximum snowfall event, respectively.
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The following data were obtained for the 2-day 100-yr return snowfall and the 2-day observed
maximum snowfall for a'number of weather stations around the Grand Gulf site from the
NCDC website (Reference 11 of the proposed ISG).

Weather Stationa' 2-day 100-yr Return Snowfall

Weather station Locationa (inches) Observed Maximum (inches)b

Port Gibson 3 NE 10.3 9.0

Jackson WSFO Airport NA 6.0

Jackson 4 NW NA 10.5c

Vicksburg Military Park NA 7.5

Vicksburg (229220) NA 10.0

Vicksburg (229215) NA 8.0

NOTES: a. Data taken from website http://www.ncdc.noaa.gov/ussc
b. 2-day Observed Max
c. The observed maximum for the period from August - July is 10.6 inches
NA Not Applicable, or insufficient data to compute

The maximum 24-hour snowfall at Jackson, MS was 10.6 inches in January 1940 (SSAR
Section 2.3.1.2.4). This value is greater than the 2-day 100-yr return snowfall recorded for
Port Gibson, MS and is greater than any 2-day observed maximum snowfall for any of the
other weather stations, above, in Mississippi in areas surrounding the Grand Gulf site.
Therefore, the site characteristic extreme frozen winter precipitation event snowfall is 10.6
inches of snow. Using an average snow density of 0.11 inches of water per inch of snow
[Ref. SSAR Section 2.3.1.2.4 - average snow density is (0.07 + 0.15)/2 = 0.11] and the
maximum 24-hour snowfall of 10.6 inches results in a snow load of 6.06 psf. As noted in
SSAR Section 2.3.1.2.4 and above for the normal winter precipitation event, this value is
consistent with the SEI/ASCE 7-02 derived 100-yr return snow load of 6.1 psf.

Extreme Liquid Winter Precipitation Event

The extreme liquid winter precipitation event is defined as the theoretically greatest depth
of precipitation (in inches of water) for a 48-hour period that is physically possible over a
25.9-square-kilometer (10-square-mile) area at a particular geographical location during
those months with the historically highest snowpacks. The extreme liquid winter
precipitation event should be determined in accordance with the Hydrometeorological
Reports (HMR) published by NOAA's Hydrometeorological Design Studies Center (e.g.,
References 5-9).

SSAR 2.3.1.2.5 provides the extreme liquid winter precipitation event site characteristic of 35
inches of rainwater, based on Hydrometeorological Report (HMR) No. 53 dated April 1980.
The 48-hour probable maximum winter precipitation site characteristic of 35 inches of water is
listed in the Grand Gulf Early Site Permit"(ESP-002), Appendix A (p. A-4).
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Proposed COLA Revision

None. Because this information is provided in ESP SSAR Sections 2.3.1.2.4 and 2.3.1.2.5,
and has not changed based on this RAI response, the FSAR is not being revised.
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RAI QUESTION NO. 02.03.01-2

NRC RAI 02.03.01-2

FSAR Table 2.0-201 lists a Unit 3 maximum 2% exceedance coincident wet bulb site
characteristic value of 78*F (Sheet 4 of 25) and states that the maximum 2% exceedance
noncoincident wet bulb value was not provided in the GGNS ESPA SSAR (Sheet 5 of 25).
The staff believes that the 78°F value listed in FSAR Table 2.0-201 as a Unit 3 maximum 2%
exceedance coincident wet bulb value is actually the Unit 3 maximum 2% exceedance non-
coincident wet bulb value.

Enterav Response(

The value of 78 0F in Table 2.0-201, Sheet 4 of 25, identified as a coincident wet bulb
temperature, is actually the non-coincident wet bulb temperature taken from SSAR
Table 2.3-3. A 2% annual exceedance wet bulb mean coincident temperature site
characteristic was not provided in the SSAR. Therefore, a 2% exceedance mean coincident
value of 760 F, taken from the 2001 ASHRAE Fundamentals Handbook (ASHRAE 2001) for
Jackson, MS corresponding to a 2% annual exceedance dry bulb temperature of 92°F, also
taken from the ASHRAE 2001 for Jackson, MS, will be used for this site characteristic for
Grand Gulf.

In addition to the above correction and change, the site characteristic maximum 2% annual
exceedance wet bulb non-coincident temperature on Sheet 5 of 25 of Table 2.0-201 utilized
the SSAR Table 2.3-3 0.4% exceedance value of 80°F for comparison to the ESBWR site
parameter. The 2% annual exceedance non-coincident wet bulb temperature of 78 0F, based
on ASHRAE 2001, for Jackson, MS, was provided in SSAR Table 2.3-3 as noted above.
Therefore, the site characteristic 2% annual exceedance wet bulb non-coincident temperature
in Table 2.0-201 will be revised to use the ASHRAE value of 780 F as listed in SSAR
Table 2.3-3.

Other changes to the Ambient Design Temperature information in Table 2.0-201 are
reflected in the attached FSAR draft markup to incorporate changes made in Revision 5 of
DCD Table 2.0-1; e.g., to indicate that the 1% and 2% exceedance temperatures are annual
exceedance values, that the coincident wet bulb temperatures are mean coincident values,
and to revise Note 6 of Table 2.0-201 to agree with changes to the corresponding DCD Table
2.0-1 Note 6.

Proposed COLA Revision

FSAR Table 2.0-201 will be revised as indicated in the attached draft markup.
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Markup of Grand Gulf COLA

The following markup represents Entergy's good faith effort to show how the COLA will be
revised in a future COLA submittal in response to the subject RAI. However, the same COLA
content may be impacted by revisions to the ESBWR DCD, responses to other COLA RAIs,
other COLA changes, plant design changes, editorial or typographical corrections, etc. As a
result, the final COLA content that appears in a future submittal may be somewhat different
than as presented herein.
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

TABLE 2.0-201 (Sheet 4 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
,Yes/No

Comments

Maximum 2394 Pa 6.1 Ibf/ft2  Yes SSAR 2.3.1.4 provides a maximum ground snow load lower
Ground Snow (50 lbf/ft 2) than that in the DCD. Therefore, the Unit 3 site characteristic
Load (5) (100- value for maximum ground snow load within the value
year recurrence established by the ESBWR site parameter.
interval):
Maximum 48-hr 91.4 cm 35 in. Yes SSAR 2.3.1.2.5 provides a maximum 48-hr winter rainfall lower
Winter (36 in.) than that in the DCD. Therefore, the Unit 3 site characteristic
Rainfall: (5) value for maximum 48-hr winter rainfall falls within the value

established by the ESBWR site parameter.

Ambient Design Temperature:( 6)

2% Annual Exceedance Values
Maximum: 35.6-C (96-F) 92'F dry bulb Yes SSAR Table 2.3-3 provides a maximum 2% annual exceedance

II
dry bulb dry bulb temperature lower than that in the DCD. Therefore, the

Unit 3 site characteristic value for maximum 2% annual
exceedance dry bulb temperature falls within the value
established by the ESBWR site parameter.

2-10 Draft Revision 1
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

TABLE 2.0-201 (Sheet 5 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

7.&7.~0F wet bulb
26.1 °C (79°F)

wet bulb
(mean

coincident)

7-876°F wet bulb
(coincident)

See Comment

Yes 858,-, Tbo 2. 3 pr..... , m..ximum 2% o...odan.o

QG•.The 2% annual exceedance drv bulb temperature is taken
from ASHRAE Fundamentals Handbook 2001, for Jackson,
MS, as indicated in SSAR Table 2.3-3. The site characteristic
2% annual exceedance coincident wet bulb temperature was
not provided in the SSAR. The ASHRAE 2001 2% annual
exceedance mean coincident wet bulb temperature is 760F for
a 92 0F dry bulb for the Jackson, MS area, which is lower than
the corresponding DCD site parameter. Therefore, the Unit 3
site characteristic value for maximum 2% annual exceedance
coincident wet bulb temperature falls within the value
established by the ESBWR site parameter.

Maximum: 27.2°C (81 -F)
wet bulb (non-

coincident)

&R780 F wet bulb
(non-coincident)

(9.444
AWQeedqAee-

VaoComont

Yes
J i t L

noRA SAWo cn.AaruoioRNci j.r Annual oxcoARAnco 'AQWuo fqrtno
maimm otbub omortuO k(non co inidont) wac not-

pro'.'d@Ed in4 th 8.S.R. Hoovr to alue w~ould- beeo lowr tan
th4o cit01% annuPA AlA- oxcoodanco vAluo- of 202r. cho;wn, which
is from SSAR Table 2.3 3. SSAR Table 2.3-3 provides a
maximum 2% annual exceedance non-coincident wet bulb
temperature of 78*F. taken from ASHRAE 2001, for Jackson,
MS. which is lower than that in the DCD. Therefore, the Unit 3
site characteristic value for maximum 2% annual exceedance
non-coincident wet bulb temperature falls within the value
established by the ESBVVR site parameter.

Draft Revision 12-11
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

TABLE 2.0-201 (Sheet 6 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Minimum: -23.30C 25°F Yes The site characteristic 2% annual exceedance value for
(-10°F) minimum temperature was not provided in the SSAR. However,

(1% exceedance the value would be greaterthan the site 1% annual exceedance
value) value of 25OF shown, which is from SSAR Table 2.3-3.

Therefore, the Unit 3 site characteristic value for minimum 2%
See Comment annual exceedance temperature falls within the value

established by the ESBWR site parameter.

1% Annual Exceedance Values

Maximum: 37.80C(100°F) 9693°F dry bulb Yes The site characteristic 1% annual exceedance value for the

I

I
I

dry bulb

See comment

maximum dry bulb temperature was not provided in the SSAR.
Howovor, the v.alue wu . ld b k r than `h sits 0.41% annual

excoodanco ";l'- of 05PF shown, which ic from. SSAR Table
2-,3-.ASHRAE 2001 indicates a 1% annual exceedance dry
bulb temoerature of 93 0F for the Jackson, MS area, which is
lower than the correspondinq DCD site Parameter. Usinq this
ASHRAE 2001 value as the Unit 3 site characteristic is
consistent with the methodoloqv for establishment of the 2%
annual exceedance dry bulb temoerature values. Therefore,
the Unit 3 site characteristic value for maximum 1% annual
exceedance dry bulb temperature falls within the value
established by the ESBWR site parameter.

Draft Revision 12-12
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Part 2, FSAR

TABLE 2.0-201 (Sheet 7 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Maximum: 26.1°C (79°F)
wet bulb
(mean

coincident)

8 076°F wet bulb
(coincident)

See comment

Yes The site characteristic 1% annual exceedance value for the
maximum wet bulb temperature (coincident) was not provided
in the SSAR Tho "'ni^u ... ofo ..... nr".id. ir th^ ' nit 0 1

I

o-mcoe-edaRGco ;alue from; GSSA.R Tablo 2.3 3 (roforoncod to tho
-20- 01 A.H udaoti Hanld booAk for91 JlacA-k.6, MS8).
Thus cito chratoiti ocod the got@ paramo~torgoni the
DCD.WA Howvor, the HVAG docigR ic Acod on tho cmbinAtion

ofmaimmdry bqulb and mamu oicdet e bl
tomperature. Thaeoforo, a 6ite charActerfi94tic of r.oincident AAet
bulb1 temAperature greater than thoh siffto parame~ter i acceptabgle,
given that the maximum dry b~ulb site characteiistic is bounded
by the 8BW dr; bu' blb it Pram...... ASHRAE 2001
indicates a mean coincident 1% annual exceedance wet bulb
temperature of 76°F for the Jackson, MS area, which is lower
than the correspondincq DCD site parameter. Using this
ASHRAE value as the Unit 3 site characteristic is consistent
with the methodoloqv for establishment of the 2% annual
exceedance values. Therefore, the Unit 3 site characteristic
value for the 1% annual exceedance mean coincident wet bulb
temperature falls within the value established as the ESBWR
site Parameter.

2-13 Draft Revision 1
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COL Application
Part 2, FSAR

TABLE 2.0-201 (Sheet 8 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

27.8°C (82°F)
wet bulb (non-

coincident)

04"79°F
(non-coincident)

S .4% t

See comment

Yes The site characteristic 1% annual exceedance value for the
maximum wet bulb temperature (non-coincident) was not
provided in the SSAR. How'eve;r, the wall- ou•ldA b l•o•':r tha-
the site 0.1%4 annual oxcood1Anco waluoaatA of r 80lFchoWn, which
iW from SS.6. Tableo 2.3 3ASHRAE 2001 provides a 1% annual
exceedance non-coincident wet bulb temperature for the
Jackson, MS area of 79 0 F, which is lower than the
correspondinq DCD site parameter. Usinq this ASHRAE value
as the Unit 3 site characteristic is consistent with the
methodology for establishment of the 2% annual exceedance
values. Therefore, the Unit 3 site characteristic value for
maximum 1% annual exceedance non-coincident wet bulb
temperature falls within the value established by the ESBWR
site parameter.

I

Minimum: -23.30C
(-10°F)

25°F Yes SSAR Table 2.3-3 provides a minimum 1% annual exceedance
temperature greater than that in the DCD. Therefore, the Unit 3
site characteristic value for minimum 1% annual exceedance
temperature falls within the value established by the ESBWR
site parameter.

2-14 Draft Revision 1
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

TABLE 2.0-201 (Sheet 9 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

, Comments

0% Exceedance Values
Maximum: 47.20C (11 70F)

dry bulb
108°F dry bulb

(100-year return
period)

See comment

Yes The site characteristic 0% aR~uai-exceedance value for
maximum temperature was not provided in the SSAR. A 0%
exceedance maximum dry bulb value of 104'F was determined
usinq methodoloav consistent with that in the Advanced Liqht
Water Reactor-Utility Requirement Document (ALWR-URD)
using 35 years of meteoroloaical data taken from the Jackson.
MS airoort weather station. Howov'r', the "A-lu' ":ou-ild no.It
xcmood tho ..i.A 100-year return period value of 1 08 0F ehewRi,

whinh-is #efRrovided in SSAR 2.3.2.1.2. This site
characteristic will use the higher of these values, 1080 F.

AFefQ9-,4l;...The Unit 3 site characteristic value for maximum
0% exceedance dry bulb temperature falls within (is less than)
the value established by the ESBWR site parameter.

2-15 Draft Revision 1
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

-

TABLE 2.0-201 (Sheet 10 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

26.70C (80-F)
wet bulb
(mean

coincident)

8+810 0F wet bulb

fac coment~
weast44eB
WOSt 1Elaoe

Yes The site characteristic 0% aloual-exceedance value for
maximum (mean coincident) wet bulb temperature was not
provided in the SSAR. A maximum 0% exceedance coincident
wet bulb temoerature-of 80OF was determined for the maximum
0% exceedance dry bulb temperature of 1040F defined above,
usinq 35 years of meteoroloqical data taken from the Jackson,
MS airport weather station. The maximum coincident wet bulb
temperature would be greater than the mean coincident
value.ThA valu e A o f -F F. p ded iBi; th .. ors. t F.;ingla day
..... go. temperature frm SA^' Table 2.3216. ThiS site
Qhqrgcteris 610 exceedf; theit prmtr giRe in he QCD•vv,•::%v~O thr.vp. , ,,v,,, vtw,.At

HoweVer., th. .. .. C d..igni. based m..i .. of
maxRQimum dry' bulb1 and_ maRximumIF coQincident 0.00tbl
tomperature. TherI"efore, a site cha•c•tlerist-ic• -of cRhi~rnidont wret

bulb temperature greater than theA Site parameter is acceptable,
giyon that the ANM m-Aximum dr; bulb site-caatrcici one
by the ESB93WR dE' bulb cite paramete..The Unit 3 site
characteristic value for the maximum coincident 0%
exceedance wet bulb temperature falls within (is equal to) the
value established by the ESBWR site parameter.

2-16 Draft Revision 1
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

TABLE 2.0-201 (Sheet 11 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Maximum: 31.1,°C (88°F)
wet bulb (non-

coincident)

848_30F wet bulb
(aYO;a;G fG;

. -4]non-
coincident)

Yes The site characteristic 0% aeomm-exceedance value for
maximum (non-coincident) wet bulb temperature was not
provided in the SSAR. A value of 83°F has been determined for
this site characteristic usinq methodoloqv consistent with that in
the Advanced Liqht Water Reactor-Utility Requirement
Document (ALWR-URD). usinq 35 years of meteoroloQical data
taken from the Jackson, MS airport weather station. Newevef-,-
the . alu .ould not exceed the ..ar.. @ tompe.atu for the

..... c-ing, day Value of 8142F 64ohown, which us 4f9m S.AR
Table 2.3 -1. Therefore, thoThe Unit 3 site characteristic value
for maximum 0% exceedance non-coincident wet bulb
temperature falls within (is less than) the value established by
the ESBWR site parameter.

Yes The site characteristic 0% annual exceedance value for
minimum temperature was not provided in the SSAR. However,
the value would not be lower than the site 100-year return
period value of -60F shown, which is from SSAR 2.3.2.1.2.
Therefore, the Unit 3 site characteristicvalue for minimum 0%
exceedance temperature falls within (is greater than) the value
established by the ESBWR site parameter.

Minimum: -40-C (-40°F) -60F (100-year
return period)

See comment

I

Soil Properties:

Minimum Static Bearing Capacity: (7)

Reactor/Fuel
Building:

699 kPa
(14,600 lbf/ft2 )

261,000 lbf/ft2 Yes FSAR 2.5.4.10.2 provides a Reactor/Fuel Building static
bearing capacity greater than that in the DCD. Therefore, the
Unit 3 site characteristic value for Reactor/Fuel Building
minimum static bearing capacity falls within the value
established by the ESBWR site parameter.

2-17 Draft Revision 1
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COL Application
Part 2, FSAR

TABLE 2.0-201 (Sheet 29 of 31)
GGNS COL COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICS
2.0-1-A

Notes for Table 2.0-201:

(1) The design of the Radwaste Building uses a set of design parameters that are specified in RG 1.143, Table 2, Class RW Ila instead of
the corresponding values given in this table.

(2) PMF, as defined in Table 1.2-6 of Volume III of DCD Reference 2.0-4.

(3) Maximum speed selected is based on Attachment 1 of DCD Reference 2.0-5, which summarizes the NRC Interim Position on RG
1.76. Concrete structures designed to resist Spectrum I missiles of SRP 3.5.1.4, Rev. 2, will also resist missiles postulated in RG 1.76,
Revision 1.

(4) Based on probable maximum precipitation (PMP) for one hour over 2.6 km2 (one square mile) with a ratio of 5 minutes to one hour
PMP of 0.32 as found in DCD Reference 2.0-3. Roof scuppers and drains are designed independently to limit water accumulation on the
roof to no more than100 mm (4 in) during PMP conditions. See also DCD Table 3G.1-2.

(5) Maximum design roof load accommodates snow load and 48-hour probable maximum winter precipitation (PMWP) in DCD
References 2.0-2 and 2.0-6. Roof scuppers and drains are designed independently to limit water accumulation on the roof to no more
than an average depth of 100 mm (4 in) during PMWP conditions. See also DCD Table 3G.1-2.

(6) ESBWR Site Parameter Zzero percent exceedance values are based on conservative estimates of historical high and low values for
potential sites. Consistent with DCD Reference 2.0-4. they reoresent historical limits, excluding peaks of less than two hours. One and
two percent annual exceedance values were selected in order to bound the values presented in DCD Reference 2.0-4 and available Early
Site Permit applications.

2-35 Draft Revision 1



ATTACHMENT 3

G3NO-2008-00006

RESPONSE TO NRC RAI LETTER NO. 2

RAI QUESTION NO. 02.03.01-3



Attachment 3 to
G3NO-2008-00006
Page 1 of 1

RAI QUESTION NO. 02.03.01-3

NRC RAI 02.03.01-3

FSAR Table 2.0-201 (Sheet 6 of 25) lists a Unit 3 maximum 0.4% exceedance coincident wet
bulb site characteristic value of 800 F. The staff believes that the 80°F value listed in FSAR
Table 2.0-201 as a Unit 3 maximum 0.4% exceedance coincident wet bulb value is actually
the Unit 3 maximum 0.4% exceedance non-coincident wet bulb value.

Enterciy Response

The site characteristic 1% exceedance value of 80°F in Table 2.0-201 (Sheet 6 of 25), is
identified in the table as a 0.4% exceedancecoincident wet bulb temperature; however, the
value of 80°F listed is actually a non-coincident wet bulb temperature taken from SSAR
Table 2.3-3. Neither a 1% exceedance dry bulb temperature nor a 1% exceedance wet bulb
mean coincident temperature site characteristic were provided in the SSAR. Therefore, a
maximum 1% exceedance mean coincident wet bulb temperature of 761F corresponding to a
maximum 1% exceedance dry bulb temperature of 930F, both taken from the ASHRAE 2001
for Jackson, MS, will be used for these site characteristics for Grand Gulf-

Proposed COLA Revision

FSAR Table 2.0-201 will be revised as indicated in the draft markup included with
Attachment 2.
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RAI QUESTION NO. 02.03.01-4

NRC RAI 02.03.01-4

FSAR Table 2.0-201 (Sheet 6 of 25) states the Unit 3 maximum 1% exceedance coincident
wet bulb site characteristic value of 80°F exceeds the corresponding ESBWR site parameter
value of 790 F. Identify the ESBWRstandard plant structures, systems, and components
(SSCs) which used the maximum 1% exceedance coincident wet bulb site parameter value of
79°F as a design-basis and perform an evaluation demonstrating that these SSCs have
sufficient margin to accommodate a 1 OF change in the coincident wet bulb temperature.

Entergv Response

As indicated in the response to RAI 02.03.01-3, a 1% annual exceedance wet bulb coincident
temperature of 760 F taken from ASHRAE 2001 for the Jackson, MS area will be used as the
site characteristic for the Grand Gulf site. This value is less than (falls within) the ESBWR
DCD Site Parameter for the maximum mean coincident wet bulb temperature of 790 F;
therefore, there is no associated departure nor impact to the ESBWR standard plant design.

In addition to the change to the site characteristic maximum 1% exceedance mean coincident
wet bulb temperature described above, the site characteristic maximum 1% exceedance non-
coincident wet bulb temperature is revised to utilize the value of 79 0F from ASHRAE 2001 for
the Jackson, MS area. This change establishes this site characteristic utilizing a source.
consistent with that for other 1% and 2% exceedance ambient design temperature
information; i.e., ASHRAE 2001 for Jackson, MS.

Proposed COLA Revision

FSAR Table 2.0-201 will be revised as indicated in the draft markup included with
Attachment 2.
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RAI QUESTION NO. 02.03.01-5

NRC RAI 02.03.01-5

FSAR Table 2.0-201 (Sheet 7 of 25) lists Unit 3 maximum 0% exceedance coincident and
noncoincident wet bulb site characteristic values of 81 *F based on the worst (i.e., highest)
1-day value presented in the GGNS ESPA SSAR. These highest 1-day wet bulb values are
inconsistent with ESBWR DCD Tier 2 Table 2.0-1 footnote 06 which states 0% exceedance
values are based on conservative estimates of historical high and low (i.e., maximum hourly)
values for potential sites.

10 CFR 52.79(a)(1)(iii) states, in part, that COL applications must identify the meteorological
characteristics of the proposed site with appropriate consideration of the most severe of the
natural phenomena that have been historically reported for the site and surrounding area and
with sufficient margin for the limited accuracy, quantity, and period of time in which the
historical data have been accumulated. In order to be compliant with 10 CFR 52.79(a)(1)(iii),
the highest of either the 100-year return period or historic maximum coincident and wet bulb
temperatures should be compared to the corresponding ESBWR 0% exceedance maximum
ambient design temperature site parameters. Use of the 100-year return period temperatures
are intended to cover situations where the historical data used to characterize a site may not
extend over a significant time interval to capture cyclical events.

Enter-gy Response

Table 2.0-201 provides a 0% exceedance maximum dry bulb temperature site characteristic
of 108°F, which is a calculated 100-year return value from the ESP SSAR Section 2.3.2.1.2.
A coincident wet bulb temperature for this 100-year return dry bulb temperature was not
established in the SSAR. Use of this 100-year return value for the 0% exceedance dry bulb
temperature as the site characteristic satisfies the above stated requirement.

Regional climatological data available from the National Oceanic and Atmospheric
Administration National Climatic Data Center (NOAA/NCDC) for Jackson International Airport,
Mississippi, Station No. 03940, spanning 35 years (1973-2007), was obtained to support
determination of 0% exceedance coincident and non-coincident wet bulb site characteristic
values. The selection and retrieval of this data was performed in accordance with NRC
Regulatory Guide (RG) 1.27 Section C.1.a, and Standard Review Plan (SRP) 2.3.1. In
accordance with SRP 2.3.1 and RG 1.27, 30 years of meteorological data provides an
adequate basis for evaluating nuclear power plant ultimate heat sinks.

The 0% exceedance maximum non-coincident wet bulb temperature was determined in
accordance the criteria defined in Advanced Light Water Reactor Utility Requirement
Document (ALWR URD) Table 1.2-6 (DCD Section 2.0, Reference 2.0-4). The maximum
non-coincident wet bulb temperature is the highest wet bulb temperature that persists for at
least 2 hours; this temperature has been determined to be 83°F from the 35-year sequential
hourly meteorological data set for the Jackson, MS International Airport National Weather
Service (NWS) station. This maximum wet bulb temperature (non-coincident) of 83°F will be
reported in FSAR Table 2.0-201.



Attachment 5 to
G3NO-2008-00006
Page 2 of 2

The 0% exceedance coincident wet bulb temperature is based on the maximum dry bulb
temperature that exists in the population of dry bulb/wet bulb temperatures evaluated; this
coincident wet bulb temperature is typically the mean (ASHRAE 2001) of all the occurrences
of the associated maximum dry bulb. The highest 0% exceedance dry bulb temperature that
persists for at least 2 hours was determined to be 104°F from the 35-year sequential hourly
meteorological data set for the NWS station at Jackson, MS International Airport. The
maximum of the coincident wet bulb temperatures for this 104°F dry bulb temperature is 801F.
This maximum coincident wet bulb temperature will be reported in FSAR Table 2.0-201.
Consequently, the site characteristic "coincident wet bulb temperature" is not defined in the
same way as in the standard NCDC "Engineering Weather Data" and ASHRAE "Climatic
Design Information" references (i.e., it is notthe maximum coincident wet bulb temperature).

Using the maximum coincident wet bulb temperature as the site characteristic, based on the
maximum dry bulb temperature that has existed for 2 hours, in the data set evaluated is
conservative because of the use of the maximum rather than the mean. Use of the 100-year
return temperature of 108°F, as discussed above, rather than the value of 104'F determined
from the 35-year data set above, is also conservative and meets requirements for this site
characteristic. I

Proposed COLA Revision

FSAR Table 2.0-201 will be revised as indicated in the draft markup included with
Attachment 2.
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RAI QUESTION NO. 02.03.04-1

NRC RAI 02.03.04-1

Provide a revised set of short-term control room and technical support center atmospheric
dispersion factors utilizing the onsite receptor/source locations and ARCON96 inputs provided
in Appendix 2A in Tier 2 to ESBWR DCD Revision 5.

Entergy Response

An evaluation to determine revised short-term control room and technical support center
atmospheric dispersion factors utilizing the onsite receptor/source locations, site-specific
meteorological data, and ARCON96 computer code inputs provided in Appendix 2A in Tier 2
to ESBWR DCD Revision 5 has been completed. An atmospheric dispersion coefficient used
to evaluate the effects of a GGNS Unit 1 accident on the Unit 3 control room has also been
determined. COLA FSAR Section 2.3.4 and associated tables and figures will be revised to
reflect the results of this evaluation.

Additional FSAR changes to reflect the addition of Appendix 2A to Tier 2 of the ESBWR DCD,
Revision 5, and revisions to DCD Table 2.0-1 for short-term control room and technical
support center atmospheric dispersion factors, are also included in the draft COLA revisions
submitted with this response.

Proposed COLA Revision

FSAR Table 2.0-201 will be revised as indicated in the draft markup included with
Attachment 2.

The following changes will be incorporated into the FSAR as indicated in the attached draft
markup:

" FSAR Section 2.3.4 and Tables 2.3-201 through 2.3-208 will be revised.

* FSAR Figures 2.3-201 through 2.3-205 will be deleted.

0 A new FSAR Appendix 2A will be added.
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Markup of Grand Gulf COLA

The following markup represents Entergy's good faith effort to show how the COLA will be
revised in a future COLA submittal in response to the subject RAI. However, the same COLA
content may be impacted by revisions to the ESBWR DCD, responses to other COLA RAIs,
other COLA changes, plant design changes, editorial or typographical corrections, etc. As a
result, the final COLA content that appears in a future submittal may be somewhat different
than as presented herein.
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR
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Part 2, FSAR

TABLE 2.0-201 (Sheet 19 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Control Room X/Q: Reactor Building Unfiltered inleakage

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days-

1.90E-03 s/m3

1.30E-03 s/m3

5.90E-04 s/m3

5.OOE-04 s/m3

4.40E-04 s/m3

4-&31.47E-03 s/
m3

m3
2..3.2.1E-04 s/

M3

4-842.15E-04 S/
m3

4-181 .48E-04 s/
m

3

Yes FSAR Table 2.3-204 provides Control Room X/Q values for
Reactor Building unfiltered inleakage less than those in the
DCD. Therefore, the Unit 3 site characteristic values for Control
Room X/Q for Reactor Building unfiltered inleakage fall within
the values established by the ESBWR site parameters.

Yes

Yes

Yes

Control Room ,/Q: Reactor Building Filtered air intake (emergency and normal)

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days:

1 .50E-03 s/m3

1 10E-03 s/m3

5.OOE-04 s/m3

4.20E-04 s/m3

-N1 .07E-03 s/
m3 /PIWRA.I

6485.57E-04 s/
m3 (AIl•N-e.1

2 7_2.78E-04 s/
m3 (pNeeI*

4-7..-315.52E-04 s/
m3 /NOlFRel)

Yes NoFARma Takbe Q valuer, bound omorgony intakR 5/Q valus fo.
FSAR Table 2.3-204 provides Control Room t /Q values for

Yes Reactor Building fitered air intake less than those in the OC.
Therefore, the Unit 3 site characteristic values for Control
Room x/Q for Reactor Building filtered air intake fall within the

Yes values established by the ESBWR site parameters.

Yes

Yes3.80E-04 s/m3  4421-.30E-04 S/
m3 (.NI*• I\

2-25
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Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

TABLE 2.0-201 (Sheet 20 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter

Control Room XIQ:

0-2 hours:

2-8 hours:

8-24 hours:

ESBWR Site
Parameter

Passive Containment

3.40E-03 s/m3

2.70E-03 s/m3

1.40E-03 s/m3

Unit 3 Site
Characteristic

Cooling System

2-31.57E-03 s/
m3

-1-1.28E-03 s/
M3

4.-"5.3.44E-04 s/

Bounding Comments
Yes/No

(PCCS) / Reactor Building Roof Unfiltered inleakage

Yes FSAR Table 2.3-206 provides Control Room X/Q values for
PCCS/Reactor Building Roof unfiltered inleakage less than
those in the DCD. Therefore, the Unit 3 site characteristic.
values for Control Room X/Q for PCCS/Reactor Building Roof
unfiltered inleakage fall within the values established by the

Yes ESBWR site parameters.

I
I

1-4 days:

4-30 days-

1.1 OE-03 s/m 3

7.90E-04 s/m3

4443.05E-04 s/
M3

3-N2.6._4E-04 s/

Yes

Yes

I
I

Control Room X/Q:

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days-,

Passive Containment Cooling System /

3.OOE-03 s/m3  -1•1.L9E-03 s/
m3 -(Neffmi*

2.50E-03 s/m3  4.344-083.19E-
04 s/r 3 (N•,..l,•

1.20E-03 s/im 3  4.,3.47E-04 s/

9.OOE-04 s/m 3  401_.96E-04 s/
Mn3 Nffffia4)

7.OOE-04 s/m3  3,Q1.69E-04 s/
M3 /kFleR l\

Reactor Building Roof Filtered air intake (emergency and normal)

Yes Normal intako %~Q Yaluoc-6 bounId- omo8@rgony intako X!Q Yaluoc.
FSAR Table 2.3-206 provides Control Room X/Q values for
PCCS/Reactor Building Roof filtered air intake less than those
in the DCD. Therefore, the Unit 3 site characteristic values for
Control Room X/Q for PCCS/Reactor Building Roof filtered air

Yes intake fall within the values established by the ESBWR site
parameters.

Yes

Yes

2-26
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Part 2, FSAR

TABLE 2.0-201 (Sheet 21 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Control Room ,/Q: Blowout Panels / Reactor Building Roof Unfiltered inleakage

0-2 hours: 7.OOE-03 s/rn2  2.1OE-03 s/m-2  Yes FSAR Table 2.3-206 provides Control Room ,/Q values for

2-8 hours:- 5.OOE-03 s/rn 1. 71 E-03 s/rn2  Yes Blowout Panels / Reactor Buildinq Roof unfiltered inleakaqe
less than those in the DCD. Therefore, the Unit 3 site

8-24 hours: 2.1OE-03 s/m2 7.57E-04 s/m2  Yes characteristic values for Control Room X/Q for Blowout Panels /
Reactor Buildina Roof unfiltered inleakaae fall within the values

1-4 days: 1 .70E-03 s/mn- 4.80E-04 s/rn2  Yes established by the ESBWR site parameters.
4-30 days: 1.50E-03 s/mr2  3.55E-04 s/mr2  Yes

Control Room ,/Q: Blowout Panels / Reactor Building Roof Filtered air intake (emergency and normal)

0-2 hours: 5.90E-03 s/mr2  1.72E-03 s/mr2  Yes FSAR Table 2.3-206 provides Control Room ,/Q values for
Blowout Panels / Reactor Building Roof filtered air intake less

2-8 hours: 4.70E-03 s/m3 1. 12 E-03 s/m3 Ye._s Rofiledarinkees
than those in the DCD. Therefore, the Unit 3 site characteristic

8-24 hours: 1.50E-03 s/rn2  5.01 E-04 s/mr2  Yes values for Control Room X/Q for Blowout Panels / Reactor
Building Roof filtered air intake fall within the values established

1-4 days:. 1 1OE-03 s/rn2  2.92E-04 s/rn 2  Yes by the ESBWR site parameters.
4-30 days: 1.00E-03 s/m2 2.36E-04 s/mr Yes

I

I

Control Room X/Q: Turbine Building Unfiltered inleakage

0-2 hours: 1.20E-03 s/m3  1.-975-O8.53E-
04 s/m3

2-8 hours: 9.80E-04 s/m3  9-...05.34E-04 s/
M3

8-24 hours: 3.90E-04 s/m3  &e,62.67E-04 s/
m

3

Yes FSAR Table 2.3-205 provides Control Room x/Q values for
Turbine Building unfiltered inleakage less than those in the
DCD. Therefore, the Unit 3 site characteristic values for Control
Room X/Q for Turbine Building unfiltered inleakage fall within
the values established by the ESBWR site parameters.

Yes

I

I
I

I

I

1-4 days:

4-30 days:

3.80E-04 s/m3 34"2.30E-04 s/
m3

Yes

Yes3.20E-04 s/m 3  2461.84E-04 s/
m

3

2-27
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Part 2, FSAR

TABLE 2.0-201 (Sheet 22 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Control Room X/Q: Turbine Building Filtered air intake (emergency and normal)

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days,

1.20E-03 s/m3

9.80E-04 s/m3

3.90E-04 s/m3

3.80E-04 s/m3

3.20E-04 s/m3

W-J48.88E-04 s/
m3 /KlereIl

_24-4.60E-04 s/
in3 (NOFFeIl

2-72.54E-04 s/
in3 (Nopml)

2-G41.82E-04 s/
M3 (IqFI • I\

4-471_.55E-04 s/
M3 /kfleril)

Yes Normfffal nAWko, ,Q values bound omorgoncy i.takO. #Q vl•u,, .
FSAR Table 2.3-205 provides Control Room X/Q values for
Turbine Building filtered air intake less than those in the DCD.
Therefore, the Unit 3 site characteristic values for Control
Room X/Q for Turbine Building filtered air intake fall within the

Yes values established by the ESBWR site parameters.

Yes

Yes

Control Room X/Q: Fuel Building - ... .....our.. F..t...... ar" Aia.em )Untlltered inleakaae I

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days-

2.80E-03 s/m3

2.50E-03 s/m3

3OQ12.25E-03
s/in3

3,801.10E-03
s/in3

4201 100E-03
s/m

3

&242.25E-03 s/
m3

4-461_.23E-03 S/
M3

a•.Q4.38E-04 S/
m3

3493.72E-04 s/
m

3

2-.-742.87E-04 s/
m3

Yes FSAR Table 2.3-207 provides Control Room /Q values for
Fuel Building Diffuc AS..- c' filto;rd ;a*i i.t•.k unfiltered

Yes inleakaqe less than those in the DCD. Therefore, the Unit 3 site
characteristic values for Control Room x/Q for Fuel Building
DAiff-co Sor;c filtord Rir intAkounfiltered inleakaqe fall within

Yes the values established by the ESBWR site parameters.

Yes

Yes

I

I

2-28
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Part 2, FSAR

TABLE 2.0-201 (Sheet 23 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site Unit 3 Site Bounding
Parameter Characteristic Yes/No

Comments

Control Room ,/Q: Fuel Building Filtered air intake (emergency and normal)

0-2 hours: 2.80E-03 s/rn 2  1.82E-03 s/m- Yes FSAR Table 2.3-207 provides Control Room ,/Q values for
Fuel Buildina filtered air intake less than those in the DCD.
Therefore. the Unit 3 site characteristic values for Control

8-24 hours: 1.25E-03 s/m2  3.60E-04 s/m2  Yes Room ,/Q for Fuel Building filtered air intake fall within the

1-4 days: 1. 1 OE-03 s/2 2.70E-04 s/rn3  Yes values established bv the ESBWR site parameters.

4-30 days: 1.OOE-03 s/rn. 2.22E-04 s/mrn Yes

Control Room , Q: Fuwel • u-, di A;n ask D1ooe•r',tr- t-rd air intake m.ron and nornmal)
,2.. n ,. a g4.= na •lee• FSAR Tablo 2.3 207 pr;;idoc Control Room .. Q "a'u ... o r

4 4.......4A r. 02nr n A a r1.-YsQ- , S. Ant- 0.0 1 1- - I,. .... f

u a " 4 . n s 4R,, , . ui n CYk Doo filto d air ntko 1c h n thocse in

28he~~4118 GDCD. Thoroforo, tho_ Unit 2 cito charactorictic v.aluoc for
:1 ha- GGAUCntro RoomA 5t for Fuel Building C-Ack Doom kfilord-airf

1-~~e-&.O~46I~inaka fall Within11 thRo 'FIuo ocAbic"hod by tho ESBWAk-R cit
C ont4 Room r.. gads Building-3 4 Uired 0neaka, e

Control Room X/Q: Radwaste Building - Unfiltered inleakaqe

I

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days:

3.40E-03 s/rn2

2.70E-03 s/rn2

1 .40E-03 s/mr2

1.1OE-03 s/rn2

7,90E-04 s/rn2

5.90E-04 s/rn2

4.40E-04 s/rnm2

1 .74E-04 s/m2

1.02E-04 s/rn2

8.95E-05 s/mr2

Yes

Yes

Yes

Yes

Yes

DCD Table 2.0-1 does not orovide Radwaste Buildinq to
Control Room ,/Q values. PCCS X/Q values are used in the
DCD Chaoter 15 dose analysis for liquid-containinq tank failure
in the Radwaste Building (DCD Section 15.3.16). Therefore,
the PCCS y/Q values are used for this comparison. FSAR
Table 2.3-207 orovides Control Room y/Q values for Radwaste
Building unfiltered inleakage less than those in the DCD.
Therefore, the Unit 3 site characteristic values for Control
Room ',/Q for Radwaste Building unfiltered inleakage fall within
the values established by the ESBWR site parameters.
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TABLE 2.0-201 (Sheet 24 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site
Parameter

Unit 3 Site
Characteristic

Bounding
Yes/No

Comments

Control Room X/Q: Radwaste Building Filtered air intake (emergency and normal)

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days.

-143.00E-03
s/rn3

4-W02.50E-03
s/rn3

041.20E-03 s/
M3

&.499.OOE-04
s/mn3

4407.OOE-04
s/m

3

4.44 F AA.43E-
04 s/m3

'"3.33E-04 s/
m

3

3-981.32E-04 s/
M3

41-9&-048.17E-
05 s/m 3

-14E4-046.85E-
05 s/m 3

Yes DCD Table 2.0-1 does not orovide Radwaste Buildinq to
Control Room ',/Q values. PCCS Y/Q values are used in the
DCD Chapter 15 dose analysis for liquid-containinq tank failure
in the Radwaste Building (DCD Section 15.3.16). Therefore.
the PCCS ,/Q values are used for this comparison. FSAR

Yes Table 2.3-207 provides Control Room X/Q values for Radwaste
Building filtered air intake less than those in the DCD.
Therefore, the Unit 3 site characteristic values for Control
Room X/Q for Radwaste Building filtered air intake fall within

Yes the values established by the ESBWR site parameters.A I
I

Yes

Technical Suvoort Center X/Q: Reactor Building release

0-2 hours:

2-8 hours:

8-24 hours:

1-4 days:

4-30 days:

1.OOE-03 s/mr2

6.OOE-04 s/rn2

3.OOE-04 s/mr2

2.OOE-04 s/m2

1.OOE-04 s/mr2

2.38E-04 s/m-2

1.50E-04 s/rn2

6.47E-05 s/rn2

4.91 E-05 s/mr

3.59E-05 s/rn2

Yes FSAR Table 2.3-208 orovides TSC ,/Q values for a Reactor
Building release less than those in the DCD. Therefore, the Unit

Yes 3 site characteristic values for TSC ,/Q for Reactor Building
Yes release fall within the values established by the ESBWR site

Yes Da ra mete rs.

Yes I
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TABLE 2.0-201 (Sheet 25 of 31)
COMPARISON OF ESBWR DCD SITE PARAMETERS (1) WITH UNIT 3 SITE CHARACTERISTICSGGNS COL

2.0-1-A

Parameter ESBWR Site Unit 3 Site
Parameter Characteristic

Bounding
Yes/No

Comments

Technical Support Center ,/Q: Turbine Building release

0-2 hours: 2.OOE-03 s/mr2  1.60E-03 s/mr3  Yes FSAR Table 2.3-208 provides TSC ,/Q values for a Turbine
2-8 hours- 1.50E-03 s/r 9.99E-04 s/m- Yes Buildinq release less than those in the DCD. Therefore. the Unit

3 site characteristic values for TSC Y/Q for Turbine Buildinq
8-24 hours: 8.00E-04 s/m2  5.46E-04 s/mr2  Yes release fall within the values established by the ESBWR site

1-4 days: 6.00E-04 s/rn2  3.75E-04 s/mr3  Yes parameters.

4-30 days: 5.00E-04 s/r•2  2.61 E-04 s/m2  Yes

Technical Support Center X/Q: Passive Containment Cooling System / Reactor Building Roof release

0-2 hours: 2.OOE-03 s/m-n 4.22E-04 s/mr2  Yes FSAR Table 2.3-208 provides TSC ,/Q values for PCCS/
Reactor Building Roof release less than those in the DCD.
Therefore, the Unit 3 site characteristic values for TSC ,/Q for

8-24 hours: 5.OOE-04 s/mr2  1.35E-04 s/mr2  Yes PCCS/Reactor Building Roof release fall within the values

1-4.days: 4.OOE-04 s/r 2  1.06E-04 s/rn Yes established by the ESBWR site parameters.

4-30 days: 3.OOE-04 s/mr 7.30E-05 s/m2  Yes

Long Term Dispersion Estimates:

X/Q: 2.OE-06 s/m3  4.7 E-8 sec/m3  Yes
(Undepleted / No
Decay X/Q Value
at Nearest Milk
Cow, 10 miles)

I
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predicted within about 660 ft. in the north-northwest direction). This would have no
adverse impact on the meteorological tower measurements.

2.3.4 SHORT TERM DIFFUSION ESTIMATES

GGNS ESP ESP COL Action Item 2.3-2 states that a COL or CP applicant should evaluate
COL 2.3-2 dispersion of radioactive materials to the control room. The following information
GGNS COL is provided to address the relative concentration estimates at the control room
2.0-10-A intakes and replaces Sections 2.3.4.3 and 2.3.4.4 of the SSAR in their entirety.
GGNS COL
2A.2-1 -A 2.3.4.3 RELATIVE CONCENTRATION ESTIMATES AT THE CONTROL

ROOM EMERGENCY INTAKE

The atmospheric dispersion estimates (X/Q) for the various control room intake
and technical support center (TSC) locations wer-eare calculated based on the
guidance provided in RG 1.194, June-2093as described in DCD Appendix 2A.
The control room XIQs we-eare calculated for all probable rlcas' peints to the
co.ntrl room cmc;gcncy and ,normal air intakcc using the ARCON96 computer
code (NUREG/CR-6331) and hourly GGNS meteorological data from 2002 and
2003.

Four air intake locations we-eare considered in the control room dispersion
evaluations. These are the two redundant control room habitability area HVAC
subsystem emergency filter unit (EFU) air intakes, the control room normal air
intake, and an assumed control room inleakage location (see DCD Appendix 2A
Figure 2A-1). The Control Room Habitability Area HVAC Subsystem (CRHAVS). is
provided with two safety-related charcoal filter trains (EFUs) (see DCD Section
9.4.1); and X/Q values were determined for each of the EFU charcoal filter train
intake locations. These locations are presented as "EN" (Emc.......Y lntake Northý
and "ES" (E=mo..g...y Intako Seouth in DCD Figure 2-3-29242A-1. Fr moct .. a.ec,
only the . lo.. ..t cmcrgF..n.y air e. .valuated., DCD Figure 213-2042A-1 also
shows the location of the normal air intake (Point "N") and the assumed inleakage
location (Point "CBL").

The assumed location for unfilterod inlcakage ic a; louvcr loeat~d_ onR the G6 west
wall (Iheow a.. Point "A" in F=igu. 2.3 202) intondod to proVido cooling through
natural circulation for the Rensafet'; rzlated equipment located at design gradc
cl-vatio,• i thc CB. The control room habitability area (CRHA) is located entirely
below plant grade (DCD Section 6.4.3) and the inleakage locations represent
inleakage into the Q,8Control Building rather than the control room itself, thus, this
assumed inleakage location is extremely conservative. Control Room habitability
for toxic gas releases is discussed in FSAR Section 6.4.
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Two TSC intakes, as indicated in DCD Figure 2A-1. are also considered in the
dispersion evaluations. I
2.3.4.3.1 Release and Receptor Locations

The release location depends on the event, the release pathway, and the event
scenario. Release locations wereare evaluated for varicudcgn basis
eventesources and receptors used for the DCD Chapter 15 dose analyses, and
other potential release locations are included for completeness (e.g., turbine
building truck door, and ventilation stacks). DCD Appendix 2A Table 2A-2 defines
the various release and receptor locations used in the analyses and shown in
DCD Fiaure 2A-1. Unit 3 recegtor to source directions for the control room and
TSC intakes are shown in Table 2.3-201.

Loc of Colan Anidont (L" CA) ThoI LOCA dT,• A rc ellation cerditc;÷
opcration of the EFUJ charcoal flltcr traina, thercforc the assumed rcccpteor
lebet;onc arc the emcroo ai takes. The GB louvcrc arc conscr.atiycly
asscumcýd as the unfiltod inckgc tcFRm. The rcleasc peints associatcd with tho
deoign bgAir LOCA aro:

41-? Gontainment leakagc to the rcactor building was cuc ob diffuaqp
seurac rcleased through the east facc ef the building. The rcacter buildingý
fea was pr.j.et. d to tho east side of thc• ta..;,ll in coo~rdancc with RG
1.404 guidanoc. The arca was conccrwatiycly assumed to be 00 2

See Figurc 2.3 203.

2 ontainmcnt leakage though the PCCS was asumed- to bie rlVasmd
tmFrvugm 11v mmmviuro soepvrator lvCv•tO An th v ,af, mm ovIAtAvn. i nov
loakage ic routod through SoicmieC VI ategoy Iductwor totho roactor
building roof. See Figure 2.3 204.

MSIV leakage ic rcleascd via the main eondcnscr-, which cloca'tcd in the-
turbinc building. The turbinc building is dczigncd to Scismie Categor; I
ctandadrdc, thoro-foro it i.c oxpoctod to romaiR intact fe'loWing a SSE. This

3?

............................

building (concrvm ativoly oto b 2000 m
roduod a appropriato. Seo FmigO uo 2. :205.

/..with the coUrckevepter•

Fuel Handling Aooident (FWA) No eredit is taken for the control room EFUW
charcoal filtcr trainA in the FHA doac eonscgucnec analys is; thcreforc, the only
rcocpt8r location evalulatcd us the control roam nrmF'al air initakc.

Ono potential romLBoascoato for a-FHA lVi i thiie rAcntor uil • w h W
preVioucly diccusced for theo LOA..

The other poctulatodk- roloaco location for a FH A 'ic theq fue-A buidng w
rclcacc O~ WARMro wera B cv *Patd:

2?
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Equipment (cock) do
building. The cock d-
hokoht it- -;attu-Mod to

orc loatdOR the wE
morc r moRdolod as

ho oRnv W R a,,'vv.

a:t -ide of the fuel
8 point. The roloacRR
design plant grade

A,v

o.

b- The east side of the fuel building is signifieanti'; elaere to the GCB;
however, a releacc from the wee o~ef the building is modelcd as
a diffums release.

Maon SteamL IllBleak (MSIB) No ercdit is taken for the iF c harcoal iRt
traR;in in theP A4SL deco cencequenco analycic; therefore, the onlY recepo
location evaluated icthe cOnr4Mol roomnoral air intakc. The MSL=B release location-
ics assumed to be the turbine building (diffuse relcase). See F-igUrc 2.3 205

6*quid Radweeto Tank FaOiure No credit is taken for the EFUW charcoal filtcr
trainc in the liquid rodwacte tank failure doze eeonccquenoc angalysic; therefore, the-
onlY recepte or.loctionR oAWluItod ;Fc the control room; normR' airitae The reloace

point ~ le acuofrtic event is the radwacto building, whish ic west of the turbine
buildinig. The Feleocc ic assumed to be a point source. The dist-anoc uc,-ed us
assumed to be the same as the fuel building cock doorc, which is censeivative
due to geom~etric symmctr;.

IIcSItrOunt LillABroy k NO credit is taken for the EFUl iharlal fil ter train in the

inctrUmcnt line break doze concequenec analysis; therofore, the only rcccpter
lIeemln evai•4atco is• h e conIr4i room 4 Rmo^ i aIr W:lake. T n.i-'E-rmen ,iRi 9IeaK
rclease location es assumed to be the reactor building (difuce releace).

Fe dwa |u |

Foodwat. Lio rok (FWLB3) No orcditi taken for the EFUW charcoal; fler:
traine i theR R''L deco concoquoneo analycic; therefore, the onlY receptor
location cvoluatcd icthe control room noFrmal air intake. The F-VLB rclease
location Os assumed to be the turbine building (diffuse releoce)-

ReaporWato CleFMRFIAnup (RWGU) Line Wreak No credit is taken fer the EFUW
chrolfilter tr8ain in the RkWCU doce eenccquenec analyses; therefore, the only
recepto locatio eaut e d- the control room normnal air intake. The RWGU line

break is assumed to occur i thec rector building (diffuce rclease).

WO00 Foaled Fuoel Redo Analyeie No credit is taken for the EFU harcoal filter

locatfion evaluated Os the control roomf nrmFFal air intake. T-here arc two relcoce
Ifoca,-tiene for thic- e-vent. One- ic the mainw conDdoncoreP.tu'F-h0Rben building (diffuce
releaco) and the 3ther is the off gas. systcm that vcnts through thc main plant
et6ac-rk. D icrp erci 9n f actAe-r R ar onl 1y e a 19 a tod foer. th e tuwr. bin.e building; therefore,
these- values. arc used in the anal, *c

A fmn-'nhw-ir disper'en is else cvaluatcd fFthe T-6.Te f'leae

nrA-th o-f lineR E6(- an~d AEact of columnF=[ EDf the electricalI bu ilding as indicsated on
IDCD F*igure 1 .2 26. Dictanoee to the TSCG arc based on the shertcct lincar
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ditanec from thc rcac.tr bui•ldIg, turbe buildin•, and PCCS "cnt duct to • ine
rE6, elu .D rlc ppropte.

2.3.4.3.2 Methodology

.A -fiiseFlae* assumed to occur evcr thc- arcR of thp reactor. bu-filding facing
the GB. The reactor building roof ele-vation is 62.7 (m .. D..D Figurc 3G..1 6) and
the dcign plant ,radc elevAtion of 4.66 m (eI. 143 ft.) which givoc a building
height abode design planthgade orf 148.05•- m., The width of the building i,4 7 m.
Thuc, the total curfaco area of the building above design plant grade i&c
ap• oXimately 2280•in.. Thi.•a nAlycic, cono.ativoly uses a, ef ,2000 ;tmfhF-
the -building areia. Review of the turbine buliggeneral arrangement drawinge
confirmc that thcerocc ccctional arca of the turbine building *6 cignificantly greater
than that ef the .a.. +^"building. ARn area f 2000 ,m2-'- bc .. nc...atv"ly"
assum.ed to apply to thc ,tub""c building ac wcll.

Fr ethe Fcactor building rclcascc the rclcacc height is assumed to be at thc ocntcr
of the reactor -building9, or roughlY 21 AS Rabve ground elevation. The release
height for the turbine building i6 armsumoAd- to be half of the total building height.
The tuObin building roof elevatien is 634 FA; thcrcforc, the Fclcasc heighti
a..um.d to be 21.5 mn. The PCCS rcleacc OS a poiAt ceurec asCCmcd to ceUcr at
the .8..aet building ,•,..f"n (18.06 n).

T he rGB- ai*r *nt ak ec arc,- areumsRe d toe b e -1 m below the bui"lding roof elevation of
13,500 mmF, or a "height" of 8 mn. The height of the GB leuvore (n teHV
electricalWpwipin chase) is assumed to be 1 FA. The intake for the T-BC is assumed
to be located at clevation 2:7.0 m, or a height of approximately 22.0min

Relcase6 from the fuel building ar ascumed to occur either a6 a diffuco releace
onR the eacRt cido of the building, or through the 6pent fuel cack equimpment d~eer
located on the wect cide of the builiding. PForthe diffuco roleace, the ac-u-me-d fuel
building wYidth an~d height are bao-d- enR the eacmt/we-td c~reg~ coetion of the building-,
which ms ooncerwativc for all other locatine.& As cuch, the assumfed- wid-th w6 21.0 m
and the height *9 22.5 in based on IDOD Fi*gure 1.2 1 0. The rcleacc height for the
diffuce courac is then. 11.25 mn.

.A. Freae height of 5.00m is assumed for the fuel buildiRng eak door release point.
A releace height ef 8.0- m is accumfed for the radwaste building. T-hic Vau

minmizc ha lan pth for releacec from the iraddwacste bu--ilding.

DOD Apcoendix 2A describes the methodology used to determine ESBWR
standard plant bounding X/Q values for the control room and the TSC. For Unit 3.
the cases identified in DOD Table 2A-3 are analyzed using site-specific
meteorological data and site-specific glant layout.

The dictaneec and directionc fromn the accusmed relcaca peintc to the control roomA
HVAC intakea arshown on Table 2.3 201. in all eases, the inter.'ning etrueturec
betWeen the reebase point and the AcnrolI room inake weFre ignreed for-

I

2-73



Attachment 6 to
G3NO-2008-00006
Page 16 of 39

Grand Gulf Nuclear Station, Unit 3
COL Application

Part 2, FSAR

ealeulational simplicity, thcrcby undrczt imating the truc distan, to the 69contr

;eef. ite.ee7Design inputs for the Unit 3 ARCON96 analyses are identical to
those for the ESBWR standard plant shown in DCD Appendix 2A Table 2A-3.

Meteorological data from 2002 and 2003, as described in SSAR Section 2.3. is
used in this analysis. Atmospheric stability wasis determined by the vertical
temperature difference-(AT) measured over the difference in measurement height
and the stability classes given in RG 1.23..A.l relea•ec wore assumed to be poinet
ground lovol1 rolacecM9. ForF oach of the courc to rocoptor combinDOatioeR, tho X~Q
value that is not oxcooded mor9e than 5.0 peMrcet of the tota hour in thA
metcorological date sot (e.g., 06 pcrozntilc X~Q) was dctcrm~ined. Meteorological
instrument heiahts are Drovided in SSAR Section 2.3.3.

The additional parameters that the ARCON96 code requires "alubi. for a nu-,,mber
of adiinlpramotors. RG- 1.104, Table A 2, provbidoc ucoful guidance in
deteFrminin reaanble valuczs for a numbwer f them. The eann paramctcr
re dicu'c-.cd be'loware provided in DCD Table 2A-1.

In AR•69N96, the ÷ ealue of the÷ "veri;ca••l •l•1i weud only in ,ent and t•c•k
roleacos modole. Sineo theso modols are net ucostd in thic analycic the vertical
... l..ity is set to 0 mn. ... SimilBry, the "staok flew" "alwe is sct te 0 mi/c as well.
Since the "steok flew"' is 0, the ctack radiuc is set to 0 mn in aecordance with PG
1.101 rccominendations.

ARCON96 uses the "GU486e roughncccs length" paramceter te adjust wind speeds-
to account for dieffoRonco in meteorological ntrmttinheight and releaso
height. Thic analycic .A* wilutilize the valuwe of 0.22 M recomenA~~ded by PG 1.1014
The default value ef 90 degrccc will be assumed for the wind dfirotiFonA window.
The default Yaluc for minimumRF wind speed (0.5 inc)icaccid. A value of 4.3 i
used for the "averag~ing sector Width" in accordanceewith PG 4.194.

Initial diffcio -oficot areud in moedelinRg a dioff uco i corco. For; the point
courco evaluatines the v0aluoc Wwil be cot to OmF. RG 1.194, Geetion 3.2.4.4 rtaterc
that forF d-iffucoR- cou'-'rco the two initia difuin officiontR Icheul-d be modiafied a6
fellows (in the absenoc of site cpeeoifie emRpirical data)
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Finally, the ARON96 oo.d dcf-aIt ,alucz arc use for .the "hoUr in av;•,Feg"
anRd- "mRqinRimu numborR o.WM19 f hourc" peramotorci in accordanceR With RG. 1. 14, Tablo9
.A. 2. Tho ARGONO6 paramore roi cumrzod inTables 2.3 202 and 22.3 20-3.

Dispersion factors are required so that the Unit 3 operator doses from a Unit 1
accident may be calculated, The cross-unit X/Q values are conservatively based
on a simple point source model. A distance of 350 m between Unit 1 and Unit 3 is
assumed. The release height and receptor height are both assumed to be 10 m.
The ARCON96 default value of 2000 mZ is conservatively used for the building
area input as directed by RG 1.194 in Table A-2. Default values and other
parameters in DCD Table 2A-1 are also used in this analysis. The cross-unit angle
is the direction from receptor to source in degrees from true north. The receptor is
assumed to be the closest point on the control building, and the Unit 1 source is
assumed to be the reactor building. The direction from Unit 1 reactor building to
Unit 3 control room is approximately 132 degrees from true north.

2.3.4.3.3 Results

For each of the source-to-receptor pairs, the X/Q value that is not exceeded more
than 5.0 percent of the total hours in the meteorological data set (e.g., 95-
percentile X/Q) is determined. The X/Q values for each source-receptor pair are
shown in Tables 2.3-204 through 2.3-2-97208. The site-specific X/Qs are less than
the corresponding DCD values in all cases (see Table 2.0-201).

Dispercien faotorz arc rzquirzd so that thc descc fromR a Unit 1 aocidcnit on Uni~t 3-
cpc;atra may bc cb al"clet•d. Thc .... unit X/Q '" ... arc oonzc"ativcly based-
on a simple point scuroc m.dcl. A di.tan.. of 350 n between Unit I and Unit 3
concRseatively accu mo (actual ditanco ic approxiMatoly 400 in). The roloaso
hoight and r8oc.pt. hoight arc both a.su...o •d to -ho 10 i. The results of the cross-
unit evaluation are presented in Table 2.3-208. The ,alc'l-tcd rccu-tc, 4 "ac op" 4,

the rzcults with a "safety factor' f 1.5, arc prcccntcd. The "safety faotor' is uccd
to account fcr anly Variatiens inrclcasc Iocationz.-

2.3.4.4 INGRESS/EGRESS DIFFUSION ESTIMATES

For the purposes of evaluating dose to personnel for control room ingress and
egress, the atmospheric dispersion coefficients calculated at the unfiltered CB
louver intake are used.

2.3.5 LONG TERM-DIFFUSION ESTIMATES

GGNS ESP ESP COL Action Item 2.3-3 states that a COL or CP applicant should confirm
COL 2.3-3 specific release point characteristics and locations of potential receptors for

routine release dose computations. This action item requires verification that the
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TAB11IE 2.3- 20•14
RDEL "ASE LOC I r"ATIOhN DIrANCE" AND lIRECT'"liO "ATA

GGPIS GGL-
20Q40 A I~es6Fipt~e Qie4a~ee

DiFeeAVe
(deg*

Roamtor. Building Mifuse

ARoAtor. u, ilding to C•ontrl Bu.ilding Lo.... 4.. w0

Redetor- Bu-ilding to Emmorgcnoy intake North (EN) 3"~
Roaoetor BRuilding to Emorgoncey intako South (ES) 3" 344-
Rocto.r Buildig to No'rmal Air ntAko (.N) 332
RA"m to" Bd tm TSC 8-, 2mm

Tur 'bino Bu@dn to Control Building LouvorcS 30. 39

Tr ,.bi•n Bul tem o=r......y Wntake North (EN) 34 350
TurbioBulding to Emoregoncy Wnako South (ES) 5 356

Tubno Building to Norlml CR Air Intako (N) 9m\ ,

Turbino Bu ilding to TSCG 2-0- 3

PC.C. .a.k Plint

PCCGS to Control Building Loeuvorci 32-4 338
PCCS to emorony Wntako North (EN) 4.4 3

PCCS to nemoergonY Wnako South (E)64340
P=C9 to hNormnl CR Air Wnako (N) 64346

Fuo BuldigCack Doorc

uoBuligCask Door to Noermal CR Air Intako (N) 7". 2-N
Fuo BildngDiffuco Source

FoBuligDiffuco Solurco to NoFM-1rmal R Afir Intake (N) 304 2893
Radwaste Building
Radwiqeto Bu6ilding to Noermal CR AFir ntake (N) 7-9- 330

"rc nit lrnpaets

Unt 1 t Unt 3604 43

I REPLACE ABOVE WITH TABLE ON NEXT TWO PAGES
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TABLE 2.3-201 (Sheet I of 2)
ARCON96 INPUT - RECEPTOR TO SOURCE DIRECTIONGGNS ESP

COL 2.3-2

GGNS COL
2.0-1 0-A

Source/Receptor

RB to CBL

RB to EN

RB to ES

RB to N

RB to TSCE

RB to TSCW

PCCS to CBL

PCCS to EN

PCCS to ES

PCCS to N

PCCS to TSCE

PCCS to TSCW

TB to CBL

TB to EN

TB to ES

TB to N

TB to TSCE

TB to TSCW

TB-TD to CBL

TB-TD to EN

TB-TD to TSCW

FB to CBL,

FB to EN

FB to ES

FB to N

SRW to N

RB-VS to CBL

RB-VS to ES

RB-VS-N

Receptor to Source
Direction

(deg.)

300

290

310

314

242

230

339

315

334

338

244

231

13

354

1

6

262

244

11
1

307

258

264

278

282

334

.277

291

292
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TABLE 2.3-201 (Sheet 2 of 2)
ARCON96 INPUT - RECEPTOR TO SOURCE DIRECTIONGGNS ESP

COL 2.3-2

GGNS COL
2.0-10-A

I
Source/Receptor

TB-VS to CBL

TB-VS to EN

TB-VS to N

RW-VS to CBL

RW-VS to EN

RW-VS to N

BPN to CBL

BPN to EN

BPN to ES

BPN to N

BPS to CBL

BPS to EN

BPS to ES

BPS to N

Receptor to Source
Direction

(deg.)

26

11

18

332

320

334

352

315

336

345

249

259

285

289
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TABLE 2.3-202
RELEASE LOCATION PAR"A METER"DELETED

~eeete~- T., ,;I,;*-R-R Rg-R-eef# RB C-mek Red'w:eet;
099F widnPaFaRmetef

Re lease 24 .900 24 .60- 4& 06 R~ 6 . 9 .9 8 )

Tetal Mdtl+- 17.00 69.00- WA 22.63 NmA WA

It0 Ig 48,6 4000 AA :22-- W-

Bidng AFee 2000- 2000- 0794- 4:72.5 9.9094

Initial Dlifuc9io

Geeffuz. eRt. -

:7.82 9.82- WA C376- N*/A- NA

7.96 8.47 NA 3.60- N*I- WA

R~eleaeType- Doffuse- DQfue- FP~emt peam+

Netesi

kbuilding Aecemf and width arc not Ell Featly used by ARON --6. Thcy
the diffuse sourcc arca, rcloazc

-•- bise:^. d to calculate
~-awde~

diFeeeens.-
-S Well AS ;A 9ActcFRmin .... • ... , anti• .Fe;ease-

1 A Fcicase floigh f9r the PGG846 i e zaluatien was. assumee to be 24.9 FA (samc
ol'....ation a. the TS" air Wnak to minimi-... tho. ,.,ant path").
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TABLE 2.3-203
A.RCoQhl IhlPUT PR.A.ETER-DELETDED

GGNS-E.SP-
GO=2.3

PO -40 A PefeffieteF

Lowe .. nArumc~net Hoight (i)

Uppor •lFtFrunt Hoight; (in

Releaso Typo (Point!Diffuc3St*ack.)-

Rclcasc Hcight (in)

I~i.-,,t•€•-, •...Ar 1f -,
•lll •g VV•I iV

6.e-4-9~

Tablc 2.3 201

0070Table 2.3 204

0l,,~,•" "rt

Vericmal Velooity (rn/c)

Steek Pew (mis)

Stack Radiuc (mn)

bor~eemen Fr~ceepr to ~eurc

Win DicotonWindow (degrccc)

Dirstanco to Rocoptor (in)

Control Buildinig Loeuycrc2

Con-trolRomArInao

TSC Ar IWake

4-rG

2270

07hR:22:0g

ERp'R-tn Re wffeFenee (R4}

ughc;c Length (in)

iewo
Mo*iu N u•|be efHU•(F

Tablo 2.3 202

ARGON-6 Default

ARCON96 Default

Netesi

1. All information 4 A- or~malizod to tho decig plant grado oovati

for emevation differcnccv arc r•cur for AR# ON• v

m
on: IrnoioVDVIV no iaI pIu&Dimoicil

I-
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TALE_. 2.3 220
REA-CTOR BUILDING (DIFFUSE_. SOURCE) REL.EASE

,Q RESUTS ,S!.(6.0}
P~Q U)A

DesseiPWe D~eetiei~ 0-4 2-4
hFS

1-4 day-

G13 LewveFs

Conrol1 RoomR
Emorgonc';e North
inake

Gontrel Room
Emefrgency Scuth

ContRrolI Rooam Nonrmal'
intake-

SG9

30 14.33E03 6.E-04 2.;-4 1.4Fe-4 4.38E04

2642- 144MQ &6.4-4 42•=-04 1 26F. 04 142E-04

349 404E036.6()E 4 2.66E-04 4.6-Q 4 4.32-Q4

24590 3.98F5 94 2.42E 4 6.92E-0 96 6.9E9 4.84E 06

REPLACE ABOVE WITH TABLE ON NEXT PAGE
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TABLE 2.3-204
REACTOR BUILDING RELEASE

CONTROL ROOM %IQ RESULTS (SIM3)

GGNS ESP
COL 2.3-2

GGNS COL
2.0-1 0-A

I

Time Interval

Release/Receptor 0-2 2-8 8-24 1-4 4-30
Description(I) hrs hrs hrs days days

RB Control Room Intake - Emergency and Normal

RB to EN 9.54E-04 4.84E-04 1.94E-04 1.35E-04 9.70E-05

RB to ES 9.55E-04 5.17E-04 2.41E-04 1.39E-04 1.11E-04

RB to N 1.07E-03 5.57E-04 2.78E-04 1.52E-04 1.30E-04

RB-VS to ES 5.75E-04 3.21E-04 1.35E-04 8.88E-05 7.36E-05

RB-VS to N 6.28E-04 3.50E-04 1.49E-04 9.75E-05 8.OOE-05

RB Control Room Inleakage - Unfiltered

RB to CBL 1.47E-03 6.98E-04 3.21E-04 2.15E-04 1.48E-04

RB-VS to CBL 7.68E-04 4.17E-04 1.64E-04 1.27E-04 9.78E-05

Notes:

1. See DCD Table 2A-2.
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TABLE -2.23420-63
TUR SINE UII DING RSLEAGE

XIQ RESUL=TS (SiM;*

Tk ,,,Ivnte ie

Des6.FiPtw9 0-4 8--24 4-4

GB Lw'-", 30 1.-7E 03 8.1EQ4 324 3-.3E-04 2.76E -4

Control RBOffm
Em8oergonY North
WatkeCzntro •l Rvjiom u

Emcrwgcncy South
1 Ftake

Conrol RoomA

Normnl in a•k

O A 4034R0 6.-9-n-4 3.-0mA4 2.6-FeA4 A44a--04

S.99E 0 6- 4 244. 4 4.3E4

3- 74 Me04 6.24Fm-Q4 2.76Fe-4 2.94E-Q4 1.47-E-04

390R2 4.36E 0 6.79Fm4 2.83Fm 4 4.Q6m 4 1 4F 44
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TABLE 2.3-205
TURBINE BUILDING RELEASE

CONTROL ROOM XIQ RESULTS (S/M3)

GGNS ESP
COL 2.3-2

GGNS COL
2.0-10-A

I

Time Interval

Release/Receptor 0-2 2-8 8-24 1-4 4-30
Description(l) hrs hrs hrs days days

TB Control Room Intake - Emergency and Normal

TB to EN 8.88E-04 4.60E-04 2.54E-04 1.82E-04 1.55E-04

TB to ES 6.26E-04 4.21 E-04 2.24E-04 1.62E-04 1.28E-04

TB to N 6.09E-04 4.18E-04 2.18E-04 1.71E-04 1.29E-04

TB-TD to EN 2.39E-04 2.1OE-04 9.79E-05 6.35E-05 5.12E-05

TB-VS to EN 3.82E-04 3.12E-04 1.43E-04 9.78E-05 7.51E-05

TB-VS to N 2.93E-04 2.47E-04 1.1OE-04 7.70E-05 6.14E-05

TB Control Room Inleakage - Unfiltered

TB to CBL 8.53E-04 5.34E-04 2.67E-04 2.30E-04 1.84E-04

TB-TD to CBL 2.46E-04 2.20E-04 1.03E-04 7.18E-05 5.88E-05

TB-VS to CBL 3.56E-04 2.99E-04 1.29E-04 9.51 E-05 7.56E-05

Notes:

1. See DCD Table 2A-2.
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GGIS-E-SP
COL= 2.3 2

GGIS COL
.2Q4- A

TAR'LF 2 3 206
REACTOR 8ULDN ROFpacCs_• VNT. RELE A.SE

X!Q RESULTS (S•M;)

DesriieR D~eetiR 0-h-4 2-8
hr9

A--24 4-4 4-20-

GB Leuvem 3=380- 2.33E 03 .2 03 44E4 4.-49-04 3.604

Conrol1 RoomI
= M...oc';, North

Control Room
Emcrlgoney South

CARteA R9F

CntFrol Roomk

7.79E "Q.4 2.45E 0.4 1.02F 0"4. 7.3 9E 6.49

3440 1..1E 0 3 ,=4.-F9, &88E-04 6-04 =3.6E-m-4

44.98E 3 .31 03 44.69E4 3.96E94

262- 94 4.2-2E-4 16E 94 1.33E04 4.04E 94
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GGNS ESP
COL 2.3-2

GGNS COL
2.0-10-A

TABLE 2.3-206
REACTOR BUILDING ROOFIPCCS VENT AND BLOWOUT PANELS RELEASE

CONTROL ROOM y/Q RESULTS (S/M3) I
Tin

Release/Receptor 0 - 2 2 - 8
Description(1 ) hrs hrs

PCCS Control Room Intake - Emergency and Normal

ie Interval

8- 24
hrs

1-4
days

4 - 30 days

PCCS to EN 1.19E-03 7.68E-04 3.30E-04 1.88E-04 1.59E-04

PCCS to ES 1.04E-03 7.73E-04 3.28E-04 1.86E-04 1.59E-04

PCCS to N 1.07E-03 8.19E-04 3.47E-04 1.96E-04 1.69E-04

PCCS Control Room Inleakage - Unfiltered

PCCS to CBL 1.57E-03 1.28E-03 5.34E-04 3.05E-04 2.64E-04

RB Blowout Panel Control Room Intake - Emergency and Normal

BPN to EN 1.63E-03 1.06E-03 4.59E-04 2.61E-04 2.24E-04

BPN to ES 1.41 E-03 1.07E-03 4.53E-04 2.55E-04 2.21E-04

BPN to N 1.43E-03 1.12E-03 5.01 E-04 2.92E-04 2.36E-04

BPS to EN 1.34E-03 7.57E-04 3.53E-04 2.53E-04 1.85E-04

BPS to ES 1.52E-03 8.34E-04 3.36E-04 2.35E-04 1.99E-04

BPS to N 1.72E-03 9.40E-04 3.97E-04 2.65E-04 2.18E-04

RB Blowout Panel Control Room Inleakage - Unfiltered

BPN to CBL 2.1OE-03 1.71 E-03 7.57E-04 4.80E-04 3.55E-04

BPS to CBL 1.98E-03 1.19E-03 5.25E-04 3.70E-04 2.75E-04

Notes:

1. See DCD Table 2A-2.
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TAR'E 2 3- 207
FUI1 1' DING AND RADWASTI RilU'IDING RELEASE

#Q RE,-,=6TS (SIM*)

"Time ktepI-,

D~esrFptw P•! re t .. - 2-4
hW&

8-A24
4.

4--4
days

4-40-

FB1 Cask Door te
NoFrmal Intake-

FB- -DiffucoI;R Sourco
to N9FMal Watke

Redwase ete-
NoFrmal Inktak

286 8.61E 4 4642E-04 1.96904 14AQE-04 4.1 E 94-

2W62 2:24E 03 1.ISE 03 Q=0--4 2-4PE--04 2.7!E- 0"4

3300 .1 IR 02 -9=-04 2 IRE-04 QrE-04. -4=- 04
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GGNS ESP
COL 2.3-2

GGNS COL
2.0-1 0-A

TABLE 2.3-207
FUEL BUILDING AND RADWASTE BUILDING RELEASE

CONTROL ROOM xIQ RESULTS (S/M3 )

Release/Receptor 0 - 2 2 - 8
Description(1 ) hrs hrs

FB Control Room Intake - Emergency and Normal

Time Interval

8 - 24
hrs

1-4
days

4 - 30 days

FB to EN 1.05E-03 5.58E-04 2.04E-04 1.71E-04 1.35E-04

FB to ES 1.47E-03 7.64E-04 2.79E-04 2.23E-04 1.73E-04

FB to N 1.82E-03 9.61E-04 3.60E-04 2.70E-04 2.22E-04

FB Control Room Inleakage - Unfiltered

FB to CBL 2.25E-03 1.23E-03 4.38E-04 3.72E-04 2.87E-04

RW Building Control Room Intake - Emergency and Normal

RW to N 4.43E-04 3.33E-04 1.32E-04 8.17E-05 6.85E-05

RW-VS to ES 4.43E-04 2.94E-04 1.1 9E-04 7.44E-05 6.29E-05

RW-VS to N 4.01E-04 2.99E-04 1.20E-04 7.11E-05 6.24E-05

RW Building Control Room Inleakage - Unfiltered

RW-VS to CBL 5.90E-04 4.40E-04 1.74E-04 1.02E-04 8.95E-05

Notes:

1. See DCD Table 2A-2.
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.TARE'S 2'. .208-
CROS UNIT RESULTS8

jXQ RESULTS (SEC!MA)GGPNS G04
29 -40 A

Deeeeption

44P 6.66F= 9

44. Q5E 04 84

T;me In*^P,-1

,--a O524

4F= 95 3.42F= 0

4-40-4-4
days

2.73FE 05

days

! .35E -

2.03E 05

I I 1 t; o I It 3

w/ Safoty F.actor - 1.5

NeeA."

4-? The Safct' Fector is applied te accountr any Wariatons in me nc1 ea r Ilcavens.

REPLACE ABOVE WITH TABLE ON NEXT PAGE
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TABLE 2.3-208
CONTROL ROOM CROSS-UNIT AND TSC

XIQ RESULTS (S/M3)

GGNS ESP
COL 2.3-2

GGNS COL
2.0-10-A

I
Time Interval

2-8 8-24
hrs hrs

Release/Receptor
Description

Direction
(Receptor
to source)

0-2
hrs

1-4
days

4- 30
days

CROSS-UNIT

Unit 1 (source) to 1320 6.69E-05 5.65E-05 2.14E-05 1.79E-05 1.30E-05

Unit 3(2)

TSC Results(1 )

RB to TSCE 1.99E-04 1.22E-04 4.75E-05 3.85E-05 2.83E-05

RB to TSCW 2.38E-04 1.50E-04 6.47E-05 4.91 E-05 3.59E-05

PCCS to TSCE 3.23E-04 2.1OE-04 9.05E-05 6.71 E-05 4.68E-05

PCCS to TSCW 4.22E-04 3.11E-04 1.35E-04 1.06E-04 7.30E-05

.TB to TSCE 7.72E-04 3.69E-04 1.44E-04 1.20E-04 8.61E-05

TB to TSCW 1.60E-03 9.99E-04 5.46E-04 3.75E-04 2.61 E-04

TB-TD to TSCW 9.71 E-04 5.82E-04 2.45E-04 1.54E-04 1.35E-04

Notes:

1. See DCD Table 2A-2.

2. Distance from Unit 1 Reactor Building to Unit 3 Control Building is 350 m.
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APPENDIX 2A' ARCON96 SOURCE/RECEPTOR INPUTS

This section of the referenced DCD is incorporated by reference with the followinq
departures and/or supplements.

2.A.2.1 , Meteoroloaical Data

Add the following as the last sentence of this section.

GGNS COL
2A.2-1-A

Instrumentation heights used in the analysis are described in SSAR Section
2.3.3.2. Meteorological data from 2002 and 2003 as described in SSAR Section
2.3 is used in the analysis.

2.A.2.3 ARCON96 ESBWR Inputs

Revise the' last sentence of the first Daraaraoh as follows.

GGNS COL
2A.2-1-A

GGNS COL
2A.2-1-A

These directions are adiusted by the difference in angle (approximately 30
degrees counterclockwise) between ESBWR glant north and the Unit 3 plant
north: Unit 3 receptor to source directions are shown in Table 2.3-201.

2.A.2.4 Confirmation of the ESBWR X/Q Values

Replace the DCD paragraph with the following.

DCD Figure 2A-1 shows the locations of the sources and receptors for ESBWR
control room determinations, also used in the Unit 3 evaluations. The dimensions
of the diffuse source planes provided in DCD Table 2A-3 are determined as
directed by Regulatory Position 3.2.4.5 of Regulatory Guide 1.194 for the nearest
receptor locations. ARCON96 calculations are performed for source/receptor
pairs listed in DCD Tables 2A-3 and 2A-4 using site-specific meteorological data.
Results of the site-specific analysis are provided in Tables 2.3-204 through 2.3-
208.
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Confirmation of the Reactor Building X/Q Values

Replace the DCD paragraph with the following.

GGNS COL
2A.2-2-A

During refueling the stairwell doors on the east side of the reactor building, if
open, could act as a point source that could result in control room -/Q values that
are higher than the ESBWR X/Q values for a release from the reactor building.
Therefore, the doors are administratively controlled prior to movement of
irradiated fuel bundles, and during movement of irradiated fuel bundles such that
the doors on the east side of the reactor buildinq are promptly closed under
conditions indicative of a fuel handling accident.

2.A.3 COL INFORMATION

2A.2-1'-A Confirmation of the ESBWR X/Q Values

This COL item is addressed in Section 2.3.4.3 and in Section 2A.2.4.GGNS COL
2A2-1 -A

GGNS COL
2A.2-2-A

2A.2-2-A Confirmation of the Reactor Building X/Q Values

This COL item is addressed in Section 2A.2.5.
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