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DOMINION VIRGINIA POWER
NORTH ANNA UNIT 3 COMBINED LICENSE APPLICATION
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION LETTER 49

On December 2, 2010, the NRC requested additional information to support the review
of certain portions of the North Anna Unit 3 Combined License Application (COLA). The
responses to the following RAI Questions are provided in Enclosures 1 through 4:
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RAI 5182 Question 02.03.01-5
RAI 5183 Question 02.03.02-3
RAI 5184 Question 02.03.04-2
RAI 5185 Question 02.03.05-4

Tornado Site Characteristic Values
SACTI Input and Output Files
ARCON96 Input and Output Files
XOQDOQ Input and Output Files

This information will be incorporated into a future submission of the North Anna Unit 3
COLA, as described in the enclosures. A final response to RAI 5184 Question 02.03.04-
2 will be provided by February 28, 2011.

Please contact Regina Borsh at (804) 273-2247 (regina.borsh@dom.com) if you have
questions.

Very truly yours,

Eugene S. Grecheck
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Enclosures:

1. Response to NRC RAI Letter Number 49, RAI 5182 Question 02.03.01-5
2. Response to'NRC RAI Letter Number 49, RAI 5183 Question 02.03.02-3
3. Interim Response to NRC RAI Letter Number 49, RAI 5184 Question 02.03.04-2
4. Response to NRC RAI Letter'Number 49, RAI 5185 Question 02.03.05-4

Commitments made by this letter:

1. Incorporate proposed changes in a future COLA submission.
2. The final response to COLA RAI 5184 Question 02.03.04-2 will be provided by

February 28, 2011.

COMMONWEALTH OF VIRGINIA

COUNTY OF HENRICO

The foregoing document was acknowledged before me, in and for the County and
Commonwealth aforesaid, today by Eugene S. Grecheck, who is Vice President-
Nuclear Development of Virginia Electric and Power Company (Dominion Virginia
Power). He has affirmed before me that he is duly authorized to execute and file the
foregoing document on behalf of the Company, and that the statements in the document
are true to the best of his knowledge and belief.

Acknowledged before me this & ay of Jon,0[

MOMri Pube i'C Mmissi Expires 3:_ -201
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cc: (distribution w/o enclosures except where noted with an *)

U. S. Nuclear Regulatory Commission, Region II * (w/o CD-ROMs)
C. P. Patel, NRC *

J. B. Jessie, NRC
T. S. Dozier, NRC * (w/o CD-ROMs)
J. T. Reece, NRC
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 5182 (RAI Letter 49)

SRP SECTION: 02.03.01 - REGIONAL CLIMATOLOGY

QUESTIONS for Siting and Accident Conseq Branch (RSAC)

DATE OF RAI ISSUE: 12/02/2010

QUESTION NO.: 02.03.01-5

10 CFR 52.93(b) states that "[a]n applicant for a combined license who has filed an application
referencing an early site permit... may include in the application a request for a variance from
one or more site characteristics, design parameters, 'or terms and conditions of the permit, or
from the site safety analysis report."

NAPS FSAR Section 2.3.1.2.1 and FSAR Table 2.0-201 present tornado site characteristic
values for Unit 3 that do not bound those presented in the NAPS ESP.

Please revise the application (e.g., Parts 2 and 7) to include a request for a variance related to
the tornado site characteristic values.

Dominion Response

The tornado site characteristic values for Unit 3 presented in the FSAR do not bound those
presented in the North Anna ESP because the ESP was approved based on the ESP
Application SSAR site characteristic values that were determined before NRC had completed
reviews of tornado site characteristics and issued Revision 1 of Regulatory Guide (RG) 1.76 in
March 2007. Adopting the new lower values in Revision 1 of this RG creates a variance in
tornado site characteristic values for the Unit 3 site. That is, the ESP was approved based on
the SSAR site characteristic values that would result in higher tornado loads; therefore, lowering
these values is a variance.

The COL Application, Part 2, Final Safety Analysis Report, and Part 7, Departures Report, will
be revised to include a request for a variance related to the tornado site characteristic values.

Proposed COLA Revision

COLA Part 2 and Part 7 will be revised as indicated on the attached markup.

Page 2 of 2
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North Anna 3
Combined License Application

Markup of North Anna COLA

The attached markup represents Dominion'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 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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North Anna 3
Combined License Application

Part 2: Final Safety Analysis Report

NAPS COL 1.8(2) Table 1.8-203 Variances from the ESP and ESPA SSAR

Number

NAPS ESP VAR 2.0-1a-I

NAPS ESP VAR 2.0-2

NAPS ESP VAR 2.0-3

NAPS ESP VAR 2.0-4

NAPS ESP VAR 2.0-5

NAPS ESP VAR 2.0-6

Subject

Long-Term Dispersion Estimates
(X/Q and D/Q)

Hydraulic Conductivity

Hydraulic Gradient

Vibratory Ground Motion

Distribution Coefficients (Kd)

DBA Source Term Parameters and
Doses

FSAR Section

2.0
2.3

2.4.12

2.4.12

2.5.2

2.4.12

2.0
15.9

2.0

2.3.1.3.2

2.4.12

Coordinates and Abandoned Mat
NAPS ESP VAR 2.0-7

NAPS ESP VAR 2.3-1

NAPS ESP VAR 2.4-1

Coordinates and Abandoned Mat
Foundations

Tornado Site Characteristics

Void Ratio, Porosity, and Seepage
Velocity

I

NAPS ESP VAR 2.4-2 NAPS Water Supply Well 2.4.12

Information

NAPS ESP VAR 2.4-3 Well Reference Point Elevation 2.4.12

NAPS ESP VAR 2.4-4 Lake Anna Normal Pool Level 2.4

NAPS ESP VAR 2.5-1 Stability of Slopes 2.5.5

NAPS ESP VAR 11.2-1 Annual Liquid Effluent Releases 11.2

NAPS ESP VAR 11.3-1 Annual Gaseous Effluent Releases 11.3

NAPS ESP VAR 11.3-2 Total Doses from Site 11.3

1-117 Revision 4 (Draft 01/04/11)
TBD 2011
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics

Parameter
Description (15)

DCD Site
Parameter
Value( 15) Site Characteristic Evaluation

NAPS SUP 2.0(1) Part I - Evaluation of DCD Site Parameters
Meteorology (continued)

48-hr probable
maximum winter
precipitation
(PMWP)(

13)

36 in. ESP and Unit 3
52.7 cm (20.75 in) of
water (48-hr PMWP
for winter months)

The ESP site characteristic value for the 48-hr PMWP is defined as the
probable maximum precipitation during any 48-hour period in the winter
months. For the Unit 3 site, the months of December through February
produce the 48-hr PMWP. The DCD site parameter value is for the month of
March. The ESP site characteristic value falls within (is lower than) the DCD
site parameter value. The Unit 3 site characteristic value for the winter
months (December through February) falls within (is the same as) the ESP
site characteristic value. SSAR Section 2.3.1.3.4 and SSAR Table 1.9-1
provide the same value as ESP, Appendix A.

The Unit 3 site characteristic value for the month of March falls within (is
less than) the DCD site parameter.

Unit 3
20.5 in of water (48-hr
PMWP for March)

Tornado Maximum 230 mph ESP The ESP site characteristic value for design basis tornado maximum wind
Wind Speed 116.2 m/s (260 mph) speed is defined as the maximum wind speed resulting from passage of a

tornado having a probability of occurrence of 10-7 per year. This value is
260 mph. The ESP site characteristic value does not fall within (is greater
than) the DCD site parameter value. SSAR Table 1.9-1, which refers to
SSAR Section 2.3.1.3.2, provides the same value as ESP, Appendix A.

Unit 3 The Unit 3 site characteristic value of 200 mph is from Scction 2.3.1.2.1
200 mph Section 2.3.1.3.2 and falls within (is lower than) the DCD site parameter

value. The Unit 3 site characteristic value fa4s-does not fall within (is
lower than) the ESP site characteristic value.

NAPS ESP VAR 2.3-1

I

North Anna 3
Combined License Application

Revision 4 (Draft 01/06/11)
TBD 20112-5
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics

Parameter
Description(15)

DCD Site
Parameter
Value (15) Site Characteristic Evaluation

NAPS SUP 2.0(1)

NAPS ESP VAR 2.3-1

NAPS ESP VAR 2.3-1

Part I - Evaluation of DCD Site Parameters

Meteorology (continued)

Maximum 184 mph ESP The ESP site characteristic value for design basis tornado maximum
Rotational Speed 93.0 m/s (208 mph) rotational speed is defined as the rotational component of the maximum

tornado wind speed. This value is 208 mph. The ESP site characteristic
value does not fall within (is greater than) the DCD site parameter value.
SSAR Table 1.9-1, which refers to SSAR Section 2.3.1.3.2, provides the
same value as ESP, Appendix A.

Unit 3 The Unit 3 site characteristic value of 160 mph is from Seetien 2.3.1.2.1
160 mph Section 2.3.1.3.2 and falls within (is lower than) the DCD site parameter

value. The Unit 3 site characteristic value fWls-does not fall within (is
lower than) the ESP site characteristic value.

Maximum 46 mph ESP The ESP site characteristic value for design basis tornado maximum
Translational 23.2 m/s (52 mph) translational speed is defined as the translational component of the
Speed maximum tornado wind speed. This value is 52 mph. The ESP site

characteristic value does not fall within (is greater than) the DCD site
parameter value. SSAR Table 1.9-1, which refers to
SSAR Section 2.3.1.3.2, provides the same value as ESP, Appendix A.

Unit 3 The Unit 3 site characteristic value of 40 mph is from Scction 2.3.1.2.1
40 mph Section 2.3.1.3.2 and falls within (is lower than) the DCD site parameter

value. The Unit 3 site characteristic value falls-does not fall within (is
lower than) the ESP site characteristic value.

Radius of 150 ft ESP and Unit 3 The ESP site characteristic value for design basis tornado radius of
Maximum 45.7 m (150 ft) maximum rotational speed is defined as the distance from the center of
Rotational Speed the tornado at which the maximum rotational wind speed occurs. The

ESP site characteristic value falls within (is the same as) the DCD site
parameter value. SSAR Table 1.9-1, which refers to
SSAR Section 2.3.1.3.2, provides the same value as ESP, Appendix A.
The Unit 3 site characteristic value falls within (is the same as) the ESP
site characteristic value.

North Anna 3
Combined License Application

Revision 4 (Draft 01/06/11)
TBD 20112-6
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Table 2.0-201 Evaluation of Site/Design Parameters and Characteristics

Parameter
Description(15)

DCD Site
Parameter
Value(15) Site Characteristic Evaluation

NAPS SUP 2.0(1) Part I - Evaluation of DCD Site Parameters

NAPS ESP VAR 2.3-1

NAPS ESP VAR 2.3-1

Meteorology (continued)

Tornado Maximum 1.2 psi ESP The ESP site characteristic value for design basis tornado pressure drop
Pressure Drop 10.3 kPa (1.5 psi) is defined as the decrease in ambient pressure from normal atmospheric

pressure resulting from passage of the tornado. This value is 1.5 psi. The
ESP site characteristic value does not fall within (is greater than) the DCD
site parameter value. SSAR Table 1.9-1, which refers to
SSAR Section 2.3.1.3.2, provides the same value as ESP, Appendix A.

Unit 3 The Unit 3 site characteristic value of 0.9 psi is from Scctien 2.3.1.2.1
0.9 psi Section 2.3.1.3.2 and falls within (is lower than) the DCD site parameter

value. The Unit 3 site characteristic value fal#"-does not fall within (is
lower than) the ESP site characteristic value.

Rate of Pressure 0.5 psi/s ESP The ESP site characteristic value for design basis tornado maximum rate
Drop 5.2 kPa/s (0.76 psi/s) of pressure drop is defined as the rate of pressure drop resulting from the

passage of the tornado. This value is 0.76 psi/s. The ESP site
characteristic value does not fall within (is greater than) the DCD site
parameter value. SSAR Table 1.9-1, which refers to
SSAR Section 2.3.1.3.2, provides the same value as ESP, Appendix A.

Unit 3 The Unit 3 site characteristic value of 0.4 psi/s is from Scctien 2.3.1.2.1
0.4 psi/s Section 2.3.1.3.2 and falls within (is lower than) the DCD site parameter

value. The Unit 3 site characteristic value Ws--does not fall within (is
lower than) the ESP site characteristic value.

I

North Anna 3
Combined License Application

Revision 4 (Draft 01/06/11)
TBD 20112-7 .
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North Anna 3
Combined License Application

Part 2: Final Safety Analysis Report

2.3 Meteorology

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

NAPS SUP 2.3(1) Replace the content of DCD Section 2.3 with the following.

This section provides a description of the meteorology of the site and its
surrounding areas. Table 2.0-201 gives a comparison of the Unit 3 site
meteorological characteristics with the DCD key site parameters.

2.3.1 Regional Climatology

NAPS COL 2.3(1) Replace the content of DCD Section 2.3.1 with the following.

The information needed to address the DCD COL Item 2.3(1) is included
in SSAR Section 2.3.1, which is incorporated by reference with the
following supplement.

2.3.1.2 General Climate

This SSAR section is supplemented by inserting, as the third paragraph,
the following information about temperature extremes.

Using the International Station Meteorological Climate Summary for
Richmond (Reference 2.3-207), dry-bulb temperatures ranging from
-31.6°C (-25°F) to 38.30C (101°F), were plotted in 1.10C (20F) intervals
with their maximum observed coincident wet-bulb temperatures to obtain
a corresponding curve. Extrapolating the curve to 42.80C (109°F), which
is the 100-year return value for maximum dry-bulb temperature, the
100-year return value for coincident wet-bulb temperature was

-determined to be 24.4°C (76°F). That is, 24.40C (76 0F) is the coincident
wet-bulb temperature corresponding to the 100-year return period value
for maximum dry-bulb temperature.

2.3.1.3.2 2.3.!.2.! Tornadoes

Add the following after the last paragraph of this SSAR section to address
Unit 3 site tornado characteristics.

NAPS ESP VAR 2.3-1 The site characteristics that apply to Unit 3 structures designed to
withstand tornado loads are provided in Table 2.3-219. These Unit 3 site
characteristic values for tornadoes are based on Revision 1 to RG 1.76.
Unit 3 is located in Region I1.

I

I

2-121 Revision 4 (Draft 01/04/11)
TBD 2011
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North Anna 3
Combined License Application

Part 2: Final Safety Analysis Report

NAPS COL 2.3(1)
NAPS ESP VAR 2.3-1

Table 2.3-219 Unit 3 Site Tornado Characteristics

Site Tornado
Unit of (10-7 per year

Criteria Measure occurrence)

Max. Wind Speed mph 200

Max. Rotational Velocity mph 160

Max. Translation Velocity mph 40

Radius of Max. Rotational Velocity ft 150

Pressure Drop psi 0.9

Rate of Pressure Drop psi/sec 0.4

I

2-166 Revision 4 (Draft 01/04/11)
TBD 2011
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CCW initiation event to the large release frequency (LRF) for operations
at power is considered insignificant. It has been therefore determined
that consideration of the site-specific UHS would have no discernible
effect on the Level 2 PRA results that are based on the standard
US-APWR design. Therefore, the results described below are considered
sufficient and applicable.

19.1.5 Safety Insights from the External Events PRA for Operations
at Power

NAPS COL 19.3(4) Replace the second and third paragraphs in DCD Subsection 19.1.5 with
the following.

The last three events listed above receive detailed evaluation in the
following subsections. The first four events are subject to the screening
criteria consistent with the guidance of ASME/ANS RA-Sa-2009
(Reference 19.1.201), taking into consideration the features of advanced
light water reactors.

The assessment of the other external events is provided below:

The screenings for other external events are performed using the
following steps taking into consideration the features of advanced light
water reactors. At first, qualitative screenings are performed because
they are easy to obtain lower risk from advanced reactors design features
or site characteristics. The qualitative screenings are performed using the
analysis reported in Chapter 2 in accordance with the guidelines of
ASME/ANS RA-Sa-2009. Section 4.4 of the standard defined the initial
preliminary screening criteria as supporting technical requirement
EXT-RI. The five qualitative screening criteria are:

1. Lower damage potential than a design basis event

2. Lower event frequency of occurrence than another event

3. Cannot occur close enough to the plant to have an affect

4. Included in the definition of another event

5. Sufficient time to eliminate the source of threat or to provide an
adequate response

Following the qualitative screenings, quantitative screenings are
performed. The supporting technical requirement EXT-B2 of ASME/ANS

19-5 Revision 4 (Draft 01/04/11)
TBD 2011
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RA-Sa-2009 states that the criteria provided in the 1975 Standard Review
Plan can be used as an acceptable basis for the screening criteria of
external events. The criteria are:

i. the contribution to core damage frequency (CDF) is less than
10-6/year, or

ii. the design-basis event at annual frequencies of occurrence is
between 10-7 and 10-6.

For Unit 3, a value of 10-7 for the annual frequency of occurrence is used
as a more conservative quantitative screening criterion. If an event
frequency is greater than 10-7/year, perform bounding analysis or PRA to
confirm that the risk is sufficiently low for advanced light water reactors
such as less than 1% of total CDF. The remaining external events which
do not meet the above screening criteria are assessed using a bounding
analysis.

The qualitative and quantitative screenings are performed using the
analysis reported in the FSAR Chapter 2 Section 2.2, Section 2.3, and
Section 2.4, and Chapter 3 Section 3.5. The summary of the screenings
are described in Table 19.1-205. Only Tornadoes is not screened
because the probability of expected maximum tornado wind speed on the
site is close to 10-7.

High Winds and Tornadoes

For high winds and tornadoes, tornadoes are evaluated using level 1
PRA as a bounding analysis from the discussion in Section 2.3.1.3.2.

The following sections show the results of the tornado PRA elements:
1) tornado hazards, 2) plant vulnerabilities, 3) accident scenario, and
4) quantification.

- Tornado hazard

A tornado wind speed hazard curve for Unit 3 was developed
following NUREG/CR-4461 which also forms the basis for NRC
Regulatory Guide 1.76. The tornado hazard methodology developed
in NUREG/CR-4461 fully meets the requirements of ASME/ANS
RA-Sa-2009 (Reference 19.1-8).

The Unit 3 is near Lake Anna, Virginia, and is located at 380 03'
latitude and 740 47' longitude. The tornado hazard curve has been
developed based on data reported in NUREG/CR-4461 for the 20 box

19-6 Revision 4 (Draft 01/04/11)
TBD 2011
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surrounding the site, which recorded 232 tornado occurrences from
1950 through 2003. The hazard curve produced for the Unit 3 is
shown in Figure 19.1-201. Strike and exceedance frequencies for

tornadoes categorized in enhanced F-scale intensity are shown in
Table 19.1-201.

Plant vulnerabilities

Components significant to the internal events PRA were reviewed to
identify component vulnerability during tornadoes. Component failures

that could cause initiating events were also reviewed.

All systems and components essential for safe shutdown and for

maintaining the integrity of the reactor coolant pressure boundary are

located within seismic category I buildings, which are designed to
withstand the loading of a design basis tornado. The design basis

tornado is described in Section 3.3 and in Table 19.1-202.

Based on a review of components, the following were identified as

potential vulnerabilities during tornadoes with intensities below the
design basis tornado.

Plant switchyard

Piping of the fire protection water supply system

CTW for the non-essential chilled water system and associated
pipings

Selector circuit and breakers of the alternate ac power supply
system

Permanent buses of the non-safety power system

Main steam system downstream of the main steam isolation valves

Main feedwater system upstream of the main feedwater isolation
valves

Structure, system, and components (SSCs) will be designed using the
site-specific basic wind speed of 96 mph or higher. Within this
analysis, plant vulnerabilities located outdoors that are not Seismic

Category I or II structures are assumed to be damaged for tornado
strikes of intensity enhanced F-scale 1 and greater. In this analysis,

the following systems are assumed to be damaged for tornado strikes

of intensity enhanced F-scale 1 and greater:

Plant switchyard

Non-essential chilled water system - Cooling tower only

19-7 Revision 4 (Draft 01/04/11)
TBD 2011
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North Anna 3
Combined License Application

Part 2: Final Safety Analysis Report

NAPS ESP VAR 2.3-1

Alternate component cooling water function, which utilizes the
non-essential service water system or the fire protection water supply
system, is conservatively assumed to be unavailable for tornado
strikes of intensity enhanced F-scale 1 and greater.

Seismic Category Ii structures are designed to withstand a basic wind
speed of 155 mph. The Seismic Category II structure that contains
PRA related equipment is the turbine building (T/B). Tornado induced
failure of the T/B is conservatively assumed to have an effect on the
operability of alternate ac power system. In this analysis, the following
systems are assumed to be damaged by tornado strikes resulting in
failure of the T/B:

Plant switchyard

Fire protection water supply system

Non-essential chilled water system

Non-safety electric power system

Alternate ac power supply system

Site-specific structures and components, e.g., UHS, are damaged by
tornadoes exceeding the site-specific tornado maximum wind speed
(200 mph). Direct damage to the US-APWR standard design Seismic
Category I structures and components within the structure can be
caused by tornadoes exceeding the design basis tornado (230 mph).
Since safety-related systems are cooled by CCWS, through ESWS
sharing with UHS, a tornado strike of greater than 200 mph wind
speed can result in functional failures of safety-related systems. In this
analysis, safety-related systems are assumed to be damaged for
tornado strikes exceeding the site-specific tornado maximum wind
speed (wind speed >200 mph).

Accident scenario

When a tornado strikes the plant, there is a probability that a tornado
initiated accident scenario may be induced with some mitigation
functions inoperable due to damage from a tornado strike. Based on
plant vulnerabilities identified in the previous section, the internal
events PRA was reviewed to identify initiating events or degradation
of mitigation functions that may be caused by a tornado strike. The
following internal events accident initiators may be caused by a below
design basis tornado strike:

• Loss of offsite power (LOOP)

I

19-8 Revision 4 (Draft 01/04/11)
TBD 2011
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Part 2: Final Safety Analysis Report

NAPS COL 19.3(4) Table 19.1-201 Tornado Strike and Exceedance Frequency for Unit 3

Enhanced
F-Scale

Tornado
Intensity

Wind
Speed
(mph)

Strike
Frequency

(/yr)

Strike
Exceedance
Frequency

(/yr)Description

NAPS COL 19.3(4)
NAPS ESP VAR 2.3-1

F 65-85 Light Damage 7.9E-05 1.6E-04

F1 86-110 Moderate Damage 5.5E-05 8.1E-05

F2 111-135 Considerable Damage 1.9E-05 2.6E-05

F3 136-165 Severe Damage 5.7E-06 6.8E-06

F4 166-200 Devastating Damage 1.OE-06 1.1E-06

F5 >200 Incredible Damage 1.2E-07 1.2E-07
Beyond Design Basis

Table 19.1-202 Parameters of Design Basis Tornadoes

Parameter

Parameter Description Standard Plant SSCs Site-Specific SSCs

Tornado maximum wind 230 mph 200 mph
speed

Tornado maximum 1.2 psi 0.9 psi
pressure drop

6.625 in. dia. x 15 ft. long 6.625 in. dia. x 15 ft. long
Schedule 40 steel pipe Schedule 40 steel pipe
moving horizontally at moving horizontally at

135 ftds 112 ft/s
Tornado-generated missile 4,000 lb automobile 4,000 lb automobile
spectrum and associated moving horizontally at moving horizontally at
velocities 135 ft/s 112 ft/s

1 in. diameter steel sphere 1 in. diameter steel sphere
moving horizontally at moving horizontally at

26 ft/s 23 ft/s

I

19-52 Revision 4 (Draft 01/04/11)
TBD 2011
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NAPS COL 19.3(4) Table 19.1-205 External Events Screening and Site Applicability

SSAR/
FSAR

Section
Disposition

Screening and Applicability

Freq. Site
Criteria (/yr) Appl.Category Event Description

NAPS ESP VAR 2.3-1 Meteorology Tornadoes
(continued) FSAR

FSAR
2.3.1.3.2

Table 2.3-219 describes the tornado with a total annual
strike probability equal to 10 -7 of striking the Unit 3 site.

Table 2.3-2 19 Unit 3 Site Tornado Parameters
Site Tornado
(10-7 per year

Criteria Unit of Measure occurrence)
Max. Wind Speed mph 200
Max. Rotational Velocity mph 160
Max. Translation Velocity mph 40
Radius of Max. Rotational Velocity ft 150
Pressure Drop psi 0.9
Rate of Pressure Drop psi/sec 0.4

Not Close to
screening 10-7

Yes
(Section
19.1.5)

FSAR The Unit 3 site characteristic for tornado missile spectrum is
3.5.1.4 the spectrum in Table 2 of Regulatory Guide 1.76, Rev. 1,

for Region 11 applied to full building height. This spectrum
fully addresses variations in grade levels at the Unit 3 site.

North Anna 3
Combined License Application

Revision 4 (Draft 01/04/11)
TBD 201119-70



Serial No. NA3-10-031R
Docket No. 52-017 North Anna 3
RAI 02.03.01-5 Combined License Application
Page 14.of 16 Part 7: Departures Report

3 Variances

Introduction

A variance is a plant-specific deviation from one or more of the site characteristics, design

parameters, or terms and conditions of an ESP or from the site safety analysis report (SSAR). A

variance to an ESP is analogous to a departure from a standard design certification.

The following sections provide requests for variances from the site characteristics for the North

Anna ESP (Reference 1) and from the ESPA SSAR.. The requests comply with the requirements of

10 CFR 52.39 and 10 CFR 52.93. To support a decision whether to grant a variance, each variance
request provides the technical justification and supporting cross-references to the Unit 3 FSAR

information that meet the technically relevant regulatory acceptance criteria.

This COLA complies with the requirements of 10 CFR 52.79, Contents of Applications; Technical

Information in Final Safety Analysis Report, and 10 CFR 52.39, Finality of Early Site Permit

Determinations. In accordance with 10 CFR 52.79(b)(2) and 10 CFR 52.39(d), this COLA requests

a variance where the Unit 3 FSAR references the North Anna ESP and: a) the Unit 3 FSAR does
not demonstrate that the design of Unit 3 falls within the ESP site characteristics; or b) the Unit 3

FSAR does not demonstrate that the design of Unit 3 falls within the ESP (design) controlling

parameters; or c) the Unit 3 FSAR does not incorporate the ESP SSAR information by reference

without the need for certain changes. Accordingly, this COLA includes the following requests for

variances:

NAPS ESP VAR 2.0-1 - Long-Term Dispersion Estimates (X/Q and D/Q)

NAPS ESP VAR 2.0-2 - Hydraulic Conductivity

NAPS ESP VAR 2.0-3 - Hydraulic Gradient

NAPS ESP VAR 2.0-4 - Vibratory Ground Motion

NAPS ESP VAR 2.0-5 - Distribution Coefficients (Kd)

NAPS ESP VAR 2.0-6 - DBA Source Term Parameters and Doses

NAPS ESP VAR 2.0-7 - Coordinates and Abandoned Mat Foundations

NAPS ESP VAR 2.3-1 - Tornado Site Characteristics

NAPS ESP VAR 2.4-1 - Void Ratio, Porosity, and Seepage Velocity

NAPS ESP VAR 2.4-2 - NAPS Water Supply Well Information

NAPS ESP VAR 2.4-3 - Well Reference Point Elevation

NAPS ESP VAR 2.4-4 - Lake Level Increase

NAPS ESP VAR 2.5-1 - Stability of Slopes

NAPS ESP VAR 2.5-2 - [Deleted]
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Letter 05-457 (Reference 4). Figure 1 of the ESP contains the incorrect values; therefore,

correction of the coordinates is required.

Justification

This variance is acceptable because it is an administrative change to establish the correct State
Plane coordinates.

Request - Abandoned Mat Foundations

This is a request to not remove the abandoned mat foundations for the originally planned North
Anna Units 3 and 4 unless a Unit 3 Seismic Category I or II structure would be located above an
abandoned foundation. ESP Appendix A, Characteristics of the Dominion Nuclear North Anna, LLC
ESP Site, contains Figure 1 (Figure 2.4.14-1), The Proposed Facility Boundary for the ESP Site.
Note 2 on Figure 1 states: "Abandoned Unit 3 and 4 Reactor Building Mat Foundations are to be
removed." This corresponds to Note 2 on ESP SSAR, Figure 1.2-4. The requirement to remove the
foundations was established to address the possibility that a Seismic Category I or II structure
might be situated above a foundation.

After ESP SSAR, Figure 1.2-4, Note 2 was written, the US-APWR was selected for Unit 3, and the
arrangement of a single US-APWR unit allows the power block Seismic Category I and II structures
to be located away from the abandoned mat foundations. Therefore it is no longer necessary to
remove the abandoned foundations. A variance from ESP, Appendix A, Figure 1, Note 2 is
requested.

Justification

It is now known that the abandoned Units 3 and 4 reactor building mat foundations will not interfere
with the Unit 3 Seismic Category I or II structures. Although the abandoned Units 3 and 4 reactor
building mat foundations are within the ESP proposed facility boundary (ESP plant parameter
envelope) as shown in ESP Appendix A, Figure 1, these mat foundations are located away from the
Unit 3 US-APWR power block Seismic Category I and II structures. Therefore, this variance is
acceptable because the abandoned foundations will not adversely affect Unit 3 safety-related or
Seismic Category I or II structures.

Variance: NAPS ESP VAR 2.3-1 - Tornado Site Characteristics

Request

This is a request to use the Unit 3 site characteristic values for tornadoes provided in
FSAR Section 2.3.1.3.2 and Table 2.3-219 rather than the corresponding values provided in SSAR

Section 2.3.1.3.2 and SSAR Tables 1.9-1 and 2.3-1. These tornado characteristics are: maximum
tornado wind speed, maximum rotational speed, maximum translational speed, pressure drop and
maximum rate of pressure drop. The values for these site characteristics in the FSAR do not fall
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within (are lower than) the corresponding values in the SSAR and therefore would result in smaller
tornado-related loads than would result using the values present in the SSAR.

Because the ESP was approved based on the SSAR site characteristic values that would result in
higher tornado loads, lowering these values is a variance. The SSAR values were determined
before NRC had completed reviews of tornado site characteristics and issued Revision 1 of
Regulatory Guide (RG) 1.76 in March 2007. Adopting the new lower values in Revision 1 of this RG
creates a variance in tornado site characteristic values for the Unit 3 site.

Justification

The variance in tornado site characteristic values is acceptable because compliance with NRC
regulations, including 10 CFR 50 Appendix A, GDC 2 is demonstrated by conformance to RG 1.76,

Revision 1. The use of RG 1.76, Revision 1 is also consistent with the site parameter values for the
Unit 3 US-APWR DCD as shown in FSAR Table 2.0-201. The comparisons in that table
demonstrate that the DCD site parameters for tornado characteristics are those of a Region I
tornado and bound the values from Region II.

Variance: NAPS ESP VAR 2.4-1 - Void Ratio, Porosity, and Seepage Velocity

Request

This is a request to use the Unit 3 values for void ratio, porosity, and seepage velocity of saprolite
rather than the SSAR values. The Unit 3 values are as follows from FSAR Section 2.4.12.1.2: void
ratio equals 0.45, total porosity equals 31 percent, effective porosity equals 25 percent, and
seepage velocity equals 0.35 ft/day. Corresponding SSAR Section 2.4.12.1.2 values for saprolite
are as follows: void ratio equals 0.7, total porosity equals 41 percent, effective porosity equals
33 percent, and seepage velocity equals 0.037 m/day (0.12 ft/day). The Unit 3 values result in a
seepage velocity that does not fall within (is larger than) the SSAR value.

The variance in Unit 3 values for void ratio, porosity, and seepage velocity from the SSAR values
results from the use of additional data collected from the Unit 3 subsurface investigation.

Justification

The variance in values 'for void ratio, porosity, and seepage velocity is acceptable because
compliance with 10 CFR 20 is demonstrated in FSAR Section 2.4.13 which evaluates radionuclide
concentrations as a result of a postulated accidental release of liquid effluents in the groundwater
pathways.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 5183 (RAI Letter 49)

SRP SECTION: 02.03.02 - LOCAL METEOROLOGY

QUESTIONS for Siting and Accident Conseq Branch (RSAC)

DATE OF RAI ISSUE: 12/02/2010

QUESTION NO.: 02.03.02-3

10 CFR 52.79(a)(1)(iii) requires that the FSAR include seismic, meteorological, hydrologic, and
geologic 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 time in which the historical data
have been accumulated. NUREG-0800, "Standard Review Plan for the Review of Safety
Analysis Reports for Nuclear Power Plants: LWR Edition," Sections 2.3.2.111.3.a-2.3.2.111.3.f sets
forth the staff's review procedures for evaluating the effect of the plant on local meteorology. In
order for the staff to complete an independent review of cooling tower impacts using the
seasonal/annual cooling tower impact (SACTI) computer code, please provide an electronic
copy of the SACTI input and output files, including the meteorological data used.

Dominion Response

A total of three Seasonal/Annual Cooling Tower Impact (SACTI) computer code model runs
were performed to analyze the effects of the North Anna Unit 3 cooling towers on local
meteorology:

1) One run for the circulating water system (OWS) hybrid cooling tower,

2) One run for one operating ultimate heat sink (UHS) cooling tower in the A or B train,

3) One run for one operating UHS cooling tower in the C or D train.,

The associated SACTI code input and output files, including the meteorological data used, are
provided on the enclosed CD-ROM.

Proposed COLA Revision ,

None
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 5184 (RAI Letter 49)

SRP SECTION: 02.03.04 - SHORT-TERM ATMOSPHERIC DISPERSION ESTIMATES FOR
ACCIDENT RELEASES

QUESTIONS for Siting and Accident Conseq Branch (RSAC)

DATE OF RAI ISSUE: 12/02/2010

QUESTION NO.: 02.03.04-2

10 CFR Part 50, Appendix A, General Design Criterion 19 (GDC 19) requires that a control
room shall be provided from which actions can be taken to operate the nuclear power unit safely
under normal conditions and to maintain it in a safe condition under accident conditions,
including loss-of-coolant accidents. NUREG-0800, Section 2.3.4, sets forth the staff's review
procedures for control room habitability analysis. In order for the staff to complete an
independent review of the control room habitability analysis, please provide an electronic copy
of the ARCON96 input and output files used in FSAR Section 2.3.4, along with justification for
any assumptions that were made in generating the input files.

Dominion Response

The North Anna Unit 3 (NA3) S-COLA FSAR was prepared based on Revision 2 of the US-
APWR Design Control Document (DCD). As indicated in the response to NRC DCD RAI
Question 02.03.04-9 provided in Mitsubishi Heavy Industries, Ltd. letter UAP-HF-10122
(ADAMS Accession No. ML101250161), certain short term atmospheric dispersion estimates for
accident releases used for the standard plant analyses will be increased in Revision 3 of the
DCD. As further indicated in the response to DCD RAI Question 02.03.04-9, the new values
have an impact on COL applications.

Based on Dominion's review of the response to DCD RAI Question 02.03.04-9, the revised
short term atmospheric dispersion values for the Main Control Room and Technical Support
Center are expected to bound the corresponding NA3 site-specific values for the source to
receptor distances presented in DCD Section 2.3 without the need for departures from the DCD.
As a result, the analyses which support the results currently presented in the FSAR will be
revised, as will the input and output files, and the assumptions used.
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In lieu of providing current ARCON96 information that will become outdated when the DCD is
revised to incorporate the response to DCD RAI Question 02.03.04-9, Dominion will provide
updated ARCON96 input and output files, along with justifications for the assumptions used,
that are consistent with the response to DCD RAI Question 02.03.04-9. The updated
information will be provided in the final response to COLA RAI 5184 Question 02.03.04-2.

Proposed COLA Revision

None
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

North Anna Unit 3

Dominion

Docket No. 52-017

RAI NO.: 5185 (RAI Letter 49)

SRP SECTION: 02.03.05 - LONG-TERM ATMOSPHERIC DISPERSION ESTIMATES FOR
ROUTINE RELEASES

QUESTIONS for Siting and Accident Conseq Branch (RSAC)

DATE OF RAI ISSUE: 12/02/2010

QUESTION NO.: 02.03.05-4

10 CFR 20, Subpart D requires that the FSAR demonstrate that the proposed plant will be in
compliance with dose limits for individual members of the public. NUREG-0800, Section 2.3.5
sets forth the staff's review procedures for ensuring that sufficient information is presented to
demonstrate that the characteristics of the site fall within the site parameters specified in the DC
rule. In order for the staff to complete an independent review of the offsite dose analysis,
please provide an electronic copy of the XOODOQ input and output files, as well as any
assumptions that were made.

Dominion Response

The XOQDOQ input and output files used are provided on the enclosed CD-ROM.

The following input data and assumptions, as described in FSAR Section 2.3.5.1, were used in
the XOQDOQ modeling:

* Meteorological Data: Three-year combined (1996-1998) onsite joint frequency distribution of
wind speed, wind direction, and atmospheric stability.

" Type of Release: Ground level.

" Wind Sensor Height: 10 m.

" Vertical Temperature Difference: 10 m - 48.4 m.

* Number of Wind Speed Categories: 7.

" Release Height: 10 m (default height).

• Effective Height of the Containment portion of the Reactor Building: 64.8 m.
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* Minimum Reactor Building Cross-Sectional Area: 3092 M2.

* Assumed Nearest Receptor Distance: 1.20 km in each direction for each receptor type
(meat animal, vegetable garden and residence).

* Site Boundary Distances: Provided in ESP Application (SSAR Table 2.3-15).

Proposed COLA Revision

None
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