
Nuclear Operating Company

South Texas Project Electric Generating Station 4000 A venue F - Suite A Bay City, Texas 77414 A.-/----

September 14, 2009
U7-C-STP-NRC-090135

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Response to Request for Additional Information

Attached is the response to the NRC staff question included in Request for Additional
Information (RAI) letter number 174 related to Combined License Application (COLA) Part 2,
Tier 2, Section 3.5.1.6. This submittal completes the response to this RAI letter.

The attachment addresses the response to the RAI question listed below:

RAI 03.05.01.06-1

There are no commitments in this letter.

If you have any questions, please contact me at (361) 972-7136, or Bill Mookhoek at
(361) 972-7274.

STI 32532401
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on 'Im H/a0'

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

jep

Attachment:
RAI 03.05.01.06-1
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cc: w/o attachment except*
(paper copy)

Director, Office of New Reactors
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
Texas Department of State Health Services
P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of State Health Services
P.O. Box 149347
Austin, TX 87814-9347

(electronic copy)

*George F. Wunder
*Tom Tai

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Eddy Daniels
Joseph Kiwak
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews
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R. K. Temple
Kevin Pollo
L. D. Blaylock
CPS Energy

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

* Steven P. Frantz, Esquire

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004

*George F. Wunder
*Tom Tai

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852
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RAI 03.05.01.06-1

QUESTION:

RG 1.206 provides guidance regarding the information that is needed to ensure potential hazards
in the site vicinity are identified and evaluated to meet the siting criteria in 10 CFR 100.20 and
10 CFR 100.21. In STP Units 3 and 4 COL FSAR, Section 2.2S.2.7.2, the applicant reported
that the hazards from operations along airway V-70 was assessed using DOE-STD-3014-96 and
the aircraft impact probability was calculated to be 1.16 x 10-7 per year. No details regarding
input data and assumptions were presented to support the analysis or the calculated frequency.
Provide the data and assumptions (i.e., effective area of the plant, in-flight crash probability, and
annual flight operations projected to the end of operational period of the plant) used.

RESPONSE:

The probability per year of an aircraft crashing into STP 3 & 4 is estimated using both
NUREG-0800, Section 3.5.1.6 methodology (Federal Airways) and DOE methodology
(DOE-STD-3014-2006) (Effective Area). Note these frequencies are slightly different than those
provided in the FSAR because of changes made to the plot plan subsequent to the submittal of
the FSAR, specifically, the placement of each Ultimate Heat Sink (UHS) and Reactor Service
Water Pump House approximately 212 feet south of the Reactor Building for each unit.
Additionally, information concerning the number of operations was also updated. As presented
in NUREG-0800, Section 3.5.1.6, the probability per year of an aircraft crashing into the
plant (PFA) for situations where federal airways or aviation corridors pass through the vicinity of
the site is estimated as:

PFA= C x N x AeffW
Where,
Aeff= effective area of plant in square miles.
N= number of flights per year along the airway
C= inflight crash rate per mile for aircraft using airway; and
W= width of airway (plus twice the distance from the airway edge to the site when the site is
outside the airway) in miles;

Effective Area (Aef):
To calculate the effective area, methods provided in DOE-STD-3014-2006 (DOE 2006) were
used:

Aeff = Af + As

Where,
Af= (WS+R)Hcotý + (2L * W * WS)/R + L * W
A= (WS + R) * S
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Where,
Af = effective fly-in area;
A,-= effective skid area;
WS= aircraft wingspan;
R= length of the diagonal of the facility = (L2+W2)° 5

H= facility height;
coto -mean of the cotangent of the aircraft impact angle
L= length of the facility
W= width of the facility
S= aircraft skid distance (mean value)

The following input data are obtained from the DOE Standard (DOE -STD-3014-2006,
pp. B-28-B-29) in order to calculate the effective area. (DOE 2006)

Table 1: cotO:
Mean of the General Commercial Large Military SmallMilitary
cotangent of Aviation Aviation Aviation Aviation
the impact Takeoff Landing Takeoff, Landing
angle ___ ___V_

coto 8.2 10.2 7.4 9.7 8.4 10.4

Table 2: Skid Distance (S):
Mean Skid 'General Commercial LargeMilitary Small Military
Distances (ft) Aviation Aviation Aviation Aviation

Takeoff Lading Takeoff Landing

5 60 1440 780 368 246 447

Table 3: Wing Span (WS):
Representative General Commercial Large Military Small Military
Wing.Span (ft) Aviation Aviation, Aviation, Aviation
WS 50 98 for air carrier 223 78-high performance'

59 for air taxi 110-other 2

Includes lgniers, attacKers, ana trainers2 Includes other small aircraft

Assumptions used to Calculate the Effective Area

Footprint Area:
1. Conservatively, to determine the footprint area, a rectangle was drawn to include all of

the safety-related structures in the target area-this length (722 feet) and width (292 feet)
were utilized in the determination of the footprint area. (see Figure 1) This is
conservative, as it is plausible that an aircraft could crash in this rectangle and not impact
a safety-related structure.
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Shadow Area:
I . For the purposes of determining the shadow area, two separate shadow areas were

determined for incorporation into the target area. Shadow Building I consists of the
Reactor and Control Buildings and Shadow Building 2 consists of the UHS and Reactor
Service Water Pump House. This was done because the remaining area within the target
footprint area has a height of zero and thus would not contribute to the shadow portion of
the ground surface area. Conservatively, even though the Control and Reactor Buildings
are largely surrounded by other buildings, this was not accounted for in the determination
of the shadow areas.

2. Because the heights of the structures within each shadow area are different, an effective
height was determined for each Shadow Building by determining the total volume of
each Shadow Bounding Building and then determining an "effective height" based on a
conservative determination of a length and width of each Shadow Building.

3. Conservatively, the width of Shadow Building I was assumed to be 188 feet (the width of
the Reactor Building). And, the length of Shadow Building- I was assumed to be 288 feet
(the sum of the width of the Control Building, Reactor Building and the I I foot space
between the two buildings). This leads to a larger R value. However, in determining the
effective height, conservatively the I I foot space was not factored in when determining
the effective height for the shadow area. (Figure 1)

4. The length of Shadow Building 2 was assumed to be 292 feet (the length of the UHS).
This results in "stretching out" or extending the UHS Pump House across this length-
that is instead of the actual 150 foot length, the new length of the UHS Pump House is
assumed to be 292 feet. Conservatively, the "stretched out" UHS Pump House height
was assumed to be 16.17 feet across the 292 foot length). And, the width of Shadow
Building I was assumed to be 222 feet (the sum of the width of the UHS and UHS Pump
House). Additionally, it was conservatively assumed that the maximum height of the UHS,
119 feet, occurred across the entire UHS. (Figure 1)

5. When one considers the following, this determination of two different shadow areas is
conservative for the site:
a. As described in the DOE standard, one "R" value (building diagonal) should be

calculated for a bounding building. That is, there can only be one approach for a single
plane crash-the approaching plane is assumed to be at a right angle to the R in order to
provide the greatest ground surface or target area.

b. Consideration of the heights of the surrounding buildings were not accounted for in the
determination of the shadow areas. For example, Shadow Building I is surrounded by
the Radwaste Building (61.02 feet in height), the Turbine Building (129.92 feet in
height) and the Service Building (32.81 feet in height) on nearly three sides. Accounting
for the shielding provided by these buildings would greatly reduce the effective height.
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Skid Area:
1. Because the Control Building is surrounded on four sides by other structures, in

determining the skid area, the R value was taken from the comer of the UHS to the
opposite or diagonal comer of the Reactor Building, where this R-diagonal for skid
equates to 695.29 feet. (Figure 1) This is derived as follows:

R2 = (292 feet)2 + (722-80-1 1)2; where, R= 695.29 feet

Effective Area for Military Aircraft:
1. The DOE methodology and the input parameters provided for calculating the effective

area for military aircraft can yield four effective areas: (1) large military take-off;
(2) large military landing; (3) small military take-off; and (4) small military landing. The
effective areas for large military, both take-off and landing, and small military, take-off
and landing, were calculated. (DOE 2006) In this calculation, the largest effective area
calculated, large military take-off, was conservatively chosen as the input parameter in
calculating the military aircraft class portion of the probability per year of aircraft
crashing into the plant (PFA) as the number of operations are not separated by type of
military aircraft or take-off/landing.

Representative Wing Span:
1. As detailed in Table 3, DOE has provided representative wing span input parameters in

estimating effective areas. (DOE 2006) According to the data provided, small military
aircraft have two sets of parameters (high performance and other). In this calculation, the
110 foot wingspan (other) was conservatively used as the worst case for estimating the
small military aircraft effective area.

Table 4 provides the resultant effective areas calculated for the STP Units 3 & 4 site.

Table 4: Resultant Effective Areas (Aeff):
I Total Effective Area (mi 2)

General Aviation 0.03197
Air Carrier 0.07851
Air Taxi 0.07396
Military-Large Take-Off 0.06343
Military-Large Landing 0.06017
Military-Small Take-Off 0.04231
Military-Small Landing 0.05379
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Number of Flights Per Year Along the Airway (N):

Assumptions used to Calculate the Number of Flights Per Year Along the Airway

Annual Average Flight Operations Along AirwayV-70:
In order to conservatively estimate the number of operations along Airway V-70, the number of

operations at the airports located at the terminus points of the segment of V-70 that pass nearby
the plant were considered. The Palacios Municipal Airport, located about 11 miles from the
STP site, and the Scholes International Airport at Galveston, are the terminus points for this
portion of V-70. (FAA 2009c)

For this calculation, the total number of operations at these airports is based upon FAA
projections for the year 2025. (FAA 2009a) Currently, the FAA does not project out further than
2025. Thus, a projection out to 2025 was used for this calculation.

This methodology is extremely conservative as only a small percentage of these operations will
actually utilize airway V-70, as provided in the following examples:

1. A query of the Air Traffic Activity System (ATADS) for Scholes International at
Galveston, for example, revealed that of the 53,357 Itinerant Operations (those operations

* arriving from outside the airport's traffic pattern or that depart the airport traffic pattern)
only 5,133 of those were Instrument Flight Rule (IFR) Itinerant Operations whereas, the
remaining 48,224 Itinerant operations were Visual Flight Rule. (FAA 2009b)

2. As presented in the FAA's The National Airspace System document, the federal airways
system is the primary navigational aid for routing aircraft operating under IFR.
Additionally, Victor airways, such as airway V-70, are designated as IFR low altitude
routes. (NAS 2006)

3. The DOE standard points out in its explanation of non-airport operations that general
aviation aircraft fly under both Visual Flight Rule (VFR) and Instrument Flight Rule (IFR)
conditions and can fly almost anywhere in the continental United States and under new FAA
regulations, most commercial and military aircraft will fly point to point rather than in
specific airways. (DOE 2006)
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Example of Methodology for Determination of the Number of Flights Per Year Along
Airway (N):

An example for the number of general aviation operations is provided. The total number of
operations at Scholes International, Galveston is 70,342 (2025 projection) with 17,693 of the
operations listed as general aviation, itinerant. The number of civil local operations for Scholes
International, Galveston is 14,631-these operations were equally divided among general and
commercial air taxi. (FAA 2009a) There are three airways that terminate at Scholes
International. The number of general aviation operations was conservatively divided among
each of the airways, yielding 8,336. That is:

(17,693 General Intinerant) + (14,631 civil (general and commercial) local operations / 2
(divided among general and commercial air taxi) 25,008 general operations at Scholes,
and 25,008 - 3 airways = 8,336 general aviation operations per airway

The total number of operations at Palacios Municipal is 2,960 (2025 projection) (FAA 2009a)
with 1,500 of the operations listed as general aviation, itinerant and local civil-at Palacios there
were no commercial air carrier or air taxi operations listed, so the total number of local civil
operations was applied to the general aviation category. There are 6 airways at Palacios
Municipal. The number of general aviation operations was again conservatively divided among
each of the airways, yielding 250.

Thus, N= 8,586 total general aviation operations

Table 5 provides the calculated number of flights per year along airway V-70 for each aircraft
category.

Table 5: Resultant Number of Flights Per Year Along Air ay (N):
Number of Flights Per Year

" AlongAirway (N)
General Aviation 8,586
Air Carrier 0
Air Taxi 14,576
Military 778

In-Flight Crash Rate Per Mile for Aircraft Using the Airway (C):

Assumptions used to Calculate the In-Flight Crash Rate per Mile for Aircraft Using the Airway

In-Flight Accident Rate, C:
The NRC provides a value of 4x 1010 per aircraft mile for in-flight crash rates for commercial
aircraft using the airway when more detailed in-flight crash statistics are not available. Because
a query of FAA's Air Traffic Activity Data (ATADS) system revealed that both general aviation
and military also fly under IFR at Scholes International at Galveston, a determination of in-flight
crash values, C, for these operations was warranted. (FAA 2009b) To determine a value for



RAI 03.05.01.06-1 U7-C-STP-NRC-090135
Attachment

Page 7 of 12

in-flight accident rates for general aviation and military aircraft that may be using the airway, a
weighted value for each was obtained. The probabilities of fatal crashes per square mile per
aircraft movement provided by the NRC in NUREG-0800, Section 3.5.1.6 for near airport crash
frequency analysis were used to calculate a weight for both general aviation and military classes.

Table 6 provides the determined weighted values for each aircraft category.

Table 6: Resultant In-Flight Crash Rate per Mile for Aircraft Using the Airway (C):
_ _ _ _ Average Weight Crash Rate Per Mile

General Aviation 5.05419 2.02E-09
Air Carrier NA 4E-10
Air Taxi NA 4E-10
Military (Used USAF) 0.832256 3.33E-10

Width of airway (plus twice the distance from the airway edge to the site when the site is
outside the airway) in miles (W):

Resultant Width of Airway, W:

W= 9.2 statute miles (The width of a Federal airway is 8 nautical miles, 4 nautical miles on
each side of the centerline of the airway (NAS 2006); thus, W= 8nm x 1.15 (miles/nm) =
9.2 miles.) Because the width extends past the site, twice the distance from the airway edge to
the site is 0-that is, the site is not outside the airway.)

Probability Per Year of an Aircraft Crashing into the Plant (PFA):

PFA= C x N x A/W

Utilizing the above equation provided in NUREG-0800, Section 3.5.1.6, impact frequencies were
obtained for each category and summed to obtain the impact frequency for STP Units 3 & 4.
Table 7 summarizes the total impact frequencies by class for the federal airway, V-70:

Table 7: Resultant Probability Per Year of an Aircraft Crashing into the Plant (PFA):
Categ6ry/Subcategory Impact Frequency (per year)
General Aviation 6.0312 E-08
Commercial Aviation Carrier 0
Commercial Aviation Air Taxi 4.6875 E-08
Military Aviation 1.7863 E-09

Total... 1.0897 E-07
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Evaluation Concerning Annual Flight Operations Projected to the End of Operational
Period of the Plant:

An evaluation was done to determine the threshold of air traffic on airway V-70 that would
cause an exceedance of an order of magnitude of 107 per year regarding the probability of
aircraft crashing into the plant. For this evaluation, the estimate was based on commercial air
traffic using the in-flight crash rate, C, value from NUREG-0800 and the effective area
calculated for Air Taxi, as neither Scholes nor Palacios airports report air carrier operations.

PFA= C * N * Aeff/W

5E-07 < (4E-10) * N * (0.07396)/9.2

Thus, N must be > 155,480 commercial operations along airway V-70 to exceed the greater
than an order of magnitude of 107 threshold for the probability of an aircraft crashing into the
plant. This is highly unlikely, as the number of operations from the projected FAA 2025
figures would need to more than double at both of the airports to exceed the order of magnitude
of 10-7 threshold. And, the current FAA projections out to 2025 show a fairly steady number of
projected operations at both airports, with only slight increases in the projected number of
operations at Scholes International at Galveston and a steady projected number of operations at
Palacios Municipal. Additionally, as previously explained the application of relating the
projections of the number of operations at these facilities to the number of flights along the
airway is quite conservative.
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Figure 1: ABWR General Arrangement
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Notes:
1. The dimensions shown on Figure 1 depict the lengths and widths of each building, along with the lengths of two

diagonals, the Reactor/Control Building diagonal (342 feet) and the Footprint Area (overall) diagonal (778 feet).
Also, depicted on Figure 1 is the length (722 feet) and width (292 feet) of the bounding target area and the distance
between the Reactor Building and UHS Pump House (212 feet).

2. The Reactor/Control Building diagonal is depicted on the drawing in two ways, the overall length (342 feet) and
the portion of the diagonal within the Reactor Building (235 feet), the portion of the diagonal that occurs between
the Reactor and Control Building (12 feet), and the portion of the diagonal within the Control Building (95 feet).
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Proposed COL Application Revisions:

COLA Part 2, Tier 2, Section 2.2S

The following revisions will be made to the third paragraph of COLA Part 2, Tier 2,
Section 2.2S.2.7.2 as shown below:

Therefore, a calculation to determine the probability of aircraft accidents that could possibly
result in radiological consequences for the STP site was conducted following Department of
Energy (DOE) Standard DOE-STD-3014-96. The analysis provided an estimate of the total
impact frequency of aircraft per year into the facility-L +16 -~x401i09x 1107 This meets the
NUREG 0800 criteria of about 107. When estimating the number of operations along V-70, the
number of operations at each of the airports-Palacios Municipal Airport, and Scholes
International Airport (the terminal points of airway V-70)-were equally divided among the
airways for each airport in order to determine the potential number of operations along the V-70
airway. This is a very conservative assumption since general aviation aircraft mainly fly under
Visual Flight Rules or Instrument Flight Rules condition and under new FAA regulations, most
commercial and military aircraft will fly point to point rather than in specific airways.
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The following changes will be made to Table 2.0-2 as shown below:

Hazards in
Site Vicinity

Site Proximity Missiles and
Aircraft: <1 0-7 per year

Site Proximity:
Missiles - None
Aircraft hazard 446

-19_ x 10-7 per year

No An evaluation of the aircraft hazards that could
impact the STP site was conservatively estimated at
461.09 x 10-7 as discussed in Subsection

2.2S.2.7.2. When estimating the number of
operations along the nearest airway to the STP site
(V-70), the number of operations at each of the
airports-Palacios Municipal Airport, and Scholes
International Airport (the terminal points of airway
V-70)-were equally divided among the airways for
each airport to determine the potential number of
operations along the V-70 airway. This is a very
conservative assumption since general aviation
aircraft mainly fly under Visual Flight Rules or
Instrument Flight Rules condition and under new
Federal Aviation Administration regulations, most
commercial and military aircraft will fly point-to-
point rather than in specific airways.
Thus, because of the inherent conservatism in the
aircraft accident analysis, the estimated aircraft
hazard of k.: 9 x 10-7 is within the order of
magnitude of 107 and meets the intent of the criteria
specified in RG 1.206 and NUREG-0800, Section
3.5.1.6.

No other hazards in the STP site vicinity were
identified that could approach a frequency of 10-7

per year as discussed in Section 2.2S.
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Table 2.1-1 will be revised as follows:

SRP
Section Subject Limits Discussion
Nearby Industrial, Transportation and Military Facilities
2.2.1- Identification of Identify potential hazards in the The potential external hazards
2.2.2 Potential Hazards site vicinity that have a in the vicinity of the STP site are

in Site Vicinity probability of occurrence >10-7 identified in Subsections 2.2S. 1
per year which produce: and 2.2S.2. The only potential
(1) missiles more energetic than external hazard identified with a
the tornado missile spectra, or frequency near 1 x 107 was an
(2) pressure effects in excess of aircraft accident with a
the design basis tornado. conservatively calculated total

impact frequency of x4,-1.09 X
10-7.


