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U.S. NUCLEAR REGULATORY COMMISSION

STANDARD REVIEW PLAN

OFFICE OF NUCLEAR REACTOR REGULATION

SECTION 3.5.1.6 ATRCRAFT HAZARDS
REVIEW RESPONSIBILITIES

Primary - Accident Analysis Branch (AAB)

Secondary - Structural Engineering Branch (SEB)
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Auxiliary and Power Conversion Systems Branch (APCSB)

AREAS OF REVIEW

The staff reviews the applicant's assessment of aircraft hazards to the plant. The purpose
of the review is to assure that either aircraft hazards are eliminated as a design basis
concern or appropriate design basis aircraft have been chosen and properly characterized as
to impact and fire hazards. The review also involves a determination of adequate protection
against fire hazards for design basis events. Some information relating to this review is
contained in Section 2,2 of the applicant's safety analysis report (SAR), e.g., facility
locations, projected traffic, and accident statistics.

The APCSB determines which structures and components are to be protected, and the SEB assures
that adequate protection has been provided.

ACCEPTANCE CRITERIA

1. The plant is considered adequately designed against aircraft hazards if the probability
of aircraft accidents resulting in radiological consequences greater than 10 CFR Part
100 exposure guidelines 1s less than about 10'7 per year (see Standard Review Plan
2.2.3).

2. The probability is generally considered acceptable by inspection if the level of air-
craft activity near the site falls below the criteria given in Section 2.2.3 of Reg-
ulatory Guide 1,70 (Ref. 2) for analysis of hazards due to commercial, experimental,
and general aviation aircraft. For military airspace, a minimum distance of five miles
from the reactor is adequate for low level training routes except those associated with
usage greater than 1000 flights per year or activities (such as practice bombing) where
an unusual stress situation exists,

3. Afrcraft accidents which could lead to radiological consequences in excess of the
exposure guidelines of 10 CFR Part 100 with a probability of occurrence greater than
about 10'7 per year should be considered in the design of the plant,
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4. The evaluation of fire hazards will be done on an individual case basis. Concrete
structures are generally assumed to withstand fire, but protection must be provided to
prevent fire, smoke, or flammable mixtures from entering safety-related ventilation
intakes, such as those for the control room, areas housing shutdown equipment, and
the diesel generators,

REVIEW PROCEDURES

The reviewer selects and emphasizes aspects of the areas covered by this review plan as
may be appropriate for a particular case. The judgment on areas to be given attention
and emphasis in the review is based on an inspection of the material presented to see
whether it 1s similar to that recently reviewed on other plants and whether ftems of
special safety significance are involved.

The staff's review of the aircraft hazard assessment consists of the following steps:

1. Data describing aviation uses in the airspace near the proposed site, including airports
and their approach paths, federal airways, Federal Aviation Administration (FAA) restricted
areas, and military uses is obtained from section 2.2 of the SAR. For many cases, no
detailed analysis need be made as the probability can be judged adequately low based on
a comparison with analyses previously performed. In such cases the conclusion reached
and a citation of the cases used for comparison should be transmitted by buck slip to
the AAB site analyst for retention in the case workbook.

2. For situations where federal a'rways or aviation corridors pass through the vicinity

of the site, the probability per year of an aircraft crashing into the plant (PFA)
should be estimated. This probability will depend on a number of factors such as

the altitude and frequency of the flights, the width of the corridor, and the cor-
responding distribution of past accidents.

One way of calculating Py, is by using the following expression:
Pea =C X NxA/w

FA

where:

o
"

inflight crash rate per mile for aircraft using airway,

width of airway (plus twice the distance from the afrway edge to the
site when the site is outside the airway) in miles,

X
"

=z
u

number of flights per year along the airway, and

A

effective area of plant in square miles.

This gives a conservative upper bound on aircraft impact probability if care is taken
in using values for the individual factors that are meaningful and conservative, For

3.5.1.6-2



commercial atrcraft a value of C = 3 x 10'9 per aircraft mile has been used, For
heavily traveled corridors (greater than 100 flights per day), a more detailed analysis
may be required to obtain a proper value for this factor.

The probability of an aircraft crashing into the site should be estimated for cases
where either of the following apply:

a. An airport is located within five miles of the site.

b. An airport with projected operations greater than 500 d2 movements per year s
located within ten miles of the site, or an airport with projected operations
greater than 1000 d2 movements per year is located beyond ten miles from the site,
where “"d" is the distance in miles from the site.

The probability per year of an aircraft crashing into the site for these cases (p

a)
may be calculated by using the following expression:

L M
PA B { Z CJ N'J AJ
i=1 j=1
where:

M * number of different types of afrcraft using the airport,
L = number of flight paths affecting the site,

CJ = probability per square mile of a crash per aircraft movement, for the jth
aircraft,

"13 = number (per year) of movements by the jth aircraft along the 1th flight path,
and

AJ = effective plant area (in square miles) for the jth aircraft.
As noted earlier, the choice of values for the parameters should be made judiciously
in order to arrive at a meaningful result. The manner of interpreting the individual

factors may vary on a case-by-case basis because of the specific conditions of each
case or because of changes in aircraft accident statistics.

Values for CJ currently being used are taken from the data summarized in the following
table:
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Distance From Probability (x \08) of a Fatal Crash per Square

End of Runway Mile for Afrcraft Movements

__(miles) U.S. Air Carrier!  General Aviatfon?  USN/USMC'  USAF!
0-1 16.7 84 8.3 5.7
12 4.0 15 14l 2.3
2-3 0.96 6.2 0.33 14
3-4 0.68 3.8 0.31 0.42
4.5 0.27 1.2 0.20 0.40
5-6 0 NA 3 NA NA
6=/ 0 NA NA NA
7-8 0 NA NA NA
8-9 0.14 NA NA NA
9-10 0.12 NA NA NA

lRefortnco 2,

2
Reference 4,

3
NA tndicatey Lhae dala was not avairiapie for tms distance,

For military installations or any other afrspace usages, a detailed quantitative
modeling of all operations should be verified. The result of the model should be

the total probability (C) of an aircraft crash per unit area and time in the vicinity
of the proposed site.

The probability per year of a potentially damaging crash at the site due to operations
at the facility under consideration (PM) is then given for this case by the following
expression:

PM = CxA

where:

C = total probability of an aircraft crash per square mile per year in the vicinity
of the site, and

A = effective area of the plant in square miles,

The total aircraft hazard probability at the site equals the sum of the individual
probabilities obtained in the preceding steps.

The effective plant areas used in the calculations should include the following:
a, A shadow area of the plant elevation upon the horizontal plane based on the

assumed crash angle for the different kinds of aircraft and failure modes.
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b. A skid area around the plant as determined by the characteristics of the
aircraft under consideration. Artificial berms or any other man-made and
natural barriers should be taken into account in calculating this area.

¢. Areas of the plant susceptible to structural damage as a result of aircraft
impact.

d. Areas of the plant susceptible to fire hazards resulting from aircrift accidents
on the site.

For those classes of aircraft hazard having a probability of occurrence of causing radio-
logical consequences in excess of 10 CFR Part 100 guidelines greater than about 10'7 per
year, the reviewer should verify that the proper design basis events have been chosen and
the aircraft properly characterized in terms of impact and fire parameters.

The capability of structures to withstand the postulated aircraft impacts will be reviewed
by the SEB, and the vital target areas will be defined by the APCSB. In the past, external
fire effects have been evaluated by the AAB with assistance from consultants (Ref. 3),

but the APCSB will review this area for future applications.

FVALUATION FINDINGS

The reviewer verifies that sufficient information has been provided and drafts an intro-
ductory paragraph for the evaluation findings indicating those facilities described in

SAR Section 2.2 for which an aircraft hazards analysis was performed. A brief description
of the methods used in the analysis should be provided, together with references to any
sources of statistical data utilized.

The reviewer also verifies that the review and calculations support conclusions of the
following type, to be included in the staff's safety evaluation report:

1.  "“The applicant's assessment of aircraft hazards at the site has been independently
verified by the staff and results in a probability less than about 10'7 per year of
an accident having radiological consequences worse than the exposure guidelines of
10 CFR Part 100, We conclude, therefore, that operation of the plant
fn the vicinity of does not present an undue risk to the health and
safety of the public."

2. "Plant sites reviewed in the past which had equivalent aircraft traffic in equal or
closer proximity were, after careful examination, found to present no undue risk to
the safe operation of those plants, Based upon this experience, in the staff's
judgment, no undue risk is present from aircraft hazard at the plant site now under
consideration."

3. "The applicant's assessment of aircraft hazards at the site has been independently
verified by the staff and we corroborate that if the plant (or appropriate parts of
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the plant) is designed to withstand the aircraft selected as the design basis aircraft,
the probability of an aircraft strike causing radiological consequences in excess of
the exposure guidelines of 10 CFR Part 100 {s less than about 1077 per year. We
conclude, therefore, that the operation of the plant in the vicinity of
does not present an undue risk to the health and safety of the public.”
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