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ENVIRONMMENTAL IMPACT OF POSTULATED ACCIDENTS

A high degree of protection against the occurrence of postulated accidents
in the Washington Huclear Plant Unit ., 2 is provided through correct
design, manufacture, and operation, and the quality assurance program used
to establish the necessary high integrity of the reactor system, as will be
considered in the Commission's Safety Evaluation. System transients that
may occur are handled by protective systems to place and hold the plant

in a safe condition. Notwithstanding this, the conservative postulate is
made that serious accidents might occur, even though they may be extremely
unlikely; and engineered safety features will be installed to mitigate the

consequences of those postulated events which are judged credinle.

The probability of occurrence of accidents and the spectrum of their
consequences to be considered from an environmenta)l effects stancpoint
have been analyzed using best estimates cf propabilities and realistic
fission product release and transport assumptions, For site evaluation
in our safety review, extremely conservative assumptions are used for

the purpose of comparing calculated doses resulting from a hypothetical
release of fission products from the fuel against the 10 CFR Part 100
siting guidelines. Realistically computed doses that would be received
by the population and environment from the accidents which are postulatec
are significantly less than those presented in the Safety Evaluation

Report.

The Commission issued guidance to appliicants on Septemper 1, 1971, requiring
the consideration of a spectrum of accidents with assumptions as realistic
as the state of knowledge permits. The applicant's response was contained

in the Environmental Report.
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The applicant's report nas been evaluated, using the standard accident
assumptions and guidance issued as a proposed amenament to Appendix D
of 10 CFR Part 50 by the Commission on Decemper 1, 1971, Mine classes
of postulated accidents and occurrences ranging in severity from
trivial to very seriocus were identified by the Commission. In general,
accidents in the high potential consequence ena of the spectrum have a
low occurrence rate and those on the low potential consequence end

have a higher occurrence rate. The examples selected by the appiicant
for these cases are shown in Table 7.1. These exampies are reasonadbly

homogeneous in terms of probability within each class.

Qur estimates of the dose which might be recelved by an assumec ingivi-
dual standing at the site boundary in the downwind di-ection, using

the assumptions in the proposed Annex to Appendix D, are presented in
Table 7.2. Estimates of the inteqrated exposure tnat might be delivered
to the population within 50 miles of the site are alsc presented in
Table 7.2. The man-rem estimate was based or the projected population

within 50 miles of the site tor the year 2000,

To rigorously establish a realistic annual risk, the calculated doses

in Table 7.2 would have to be multiplied by estimated probabilities.

The events in Classes 1 and 2 represent occurrences which are anti-
cipated during plant operations; and their consequences, which are
very small, are considered within the framework of routine efflyents
from the plant. Except for a limited amount of fuel failures,

the events in Classes J through S are not anticipated during plant
operation; but events of this type could occur sometime during tne
40-year plant lifetime. Accidents in (lasses 6 and 7 and small
accidents in Class 8 are of similar or lower probabilitv than acci-

dents in Classes 3 through 5 put are still possible.
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The probability of occurrence of large Class 8 accidents s very small,
Therefore, when the consequences incicated in Table 7.2 are weightea by

probabilities, the environmental risk is very low.

The postulated occurrences in Class 9 involve sequences cf successive faijures
more severe than those regquired tc be considered in the design bases of pro-
tection systems and engineered safety features. Their consecuences coula be
severe. However, the probability of their occurrence is judged sc small that
their environmenta’ risk is extremely Tow. ODefense in depth (multiple physical
barriers), quality assurance for cesign, manufacture and operation, continued
surveillance ana testing, and corservative design are all applied to provide
and maintain 2 high degree of assurance that potential accidents in this class
are, and will remain, sufficiently small in probability that the environmental

risk is extremely low.

The NRC has performed a study to assess more quantitatively these risks. The
initial results of these efforts were made available for comment in draft
form on August 20,1974 ana released in final form on (October 30, 1975.

This study, called the Reactor Safety Study, is an effert to develop realistic
data on the prcbabilities and consequences of accidents in water-cooled power

reactors, in order to improve tne quantification of availabie knowledge related

“Reactor Safety Study: An Assessment of Accident Risks in U.S. Commercial
Nuclear Power Plants, Draft,” WASH-1400, August 1974,

"Reactor Safety Study: An Ascessment of Accidents Risks in U.S. Cormercial
Nuclear Power Plants," WASH-1400 (NUREG 75/074), October 1975,
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Table 7.2. Classification of Fostulated Accidents and fccurrences
Class NRC Description Applicant's Examples
Ts Trivial incidents Included under routine releases
- Smal! releases outside Included under routine releases
containment
3. Radioactive waste systems Offgas system leakage
failure
4, Fission products to Fuel Cladding defects and fuel
primary system (BWR) failures induced by off design
transients
5. Fission products to Not Applicable
primary and secondary
systems (PWR)
6. Refueling accident Fuel bundle drop
) Spent fuel handling Fuel assembly drop on fuel storage
accident poc] and spent fuel shipping cash
drop
8. Accident initiation Loss of coolant accident, rod drop
events considered in accident, steamiine break, instrument
gesign-basis evaluation 1ine break
in the Safety Analysis
Report
9. Hypothetical seguence of Not considered

failures more severe than
Class 8




.6 -
TABLE 7.2

SumipPy GF RADIOLOGICAL CONSEQUENCES
Cr ULATED ACCIDEN

Estimated Fraction Estimated Dose
of 10 CFR Part 20 to Population in

limit at site 50 mile radius,
Class Evert boundary man-rem
i.C Trival Inciderts 3/ 3/
2.0 Smell releasec outside 3/ 3/
cortainment
3.0 Ranwaste System failures
3.1 tquipment Leakage or malfunction 0.0034 0.32
3.2 Release of waste gas srorage
tank contents 0.014 1.3
3.5 Release ¢€ liouid waste storaae
contents < 0.001 0.004
4.0 Fissipn grouucts to primary system
(BWR) < 0.001 0.13
4.1 Fuel clacding defects 3/ 3/
4.2 Of€-design transvents that
induce fuel feilures above
thnse 2apested < 0.001 0.13
1/

T The doses calculated as < onseouences of the postulated accidents are
based on airborne transpurt of radicactive materials resulting in both
a direct and an inmalation dnse. Cur evaluation of the accident doses
assumes that the 2pplicant's environmental monitoring program and
appropriate adaitiona’ menitcring (which could be initiated subsequent
to a liguid releasg incident detected by in-plant monitoring) would
detect the presence of radioactivity in the environment in a timely
manner such that remedial action coulc be taken if necessary to limit
exposure from other potnetial pathways to man,

2/
Represents the calculated f-action of a whole baay dose of 500 mrem,
or tne equivalent dose to an organ.

3
These radionuclide releases are considered in aceveloping the gaseous and
1iqui) source terms presented in Section 3 and are included in the doses
in Section 5.
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TABLE 7.2 - Continued

Estimated Fraction Estimated Dose
of 10 CFR Part 20 to population

limit at site in 50 mile radius.
Class Event boundary man-rem
5.0 Fission products to primary N.A N.A
and secondary systems (PWR)
6.0 Refueling accidents
6.1 Fuel bundle drop < 0.000 0.0069
6.2 Heavy object drop Jnto fuel
in core N/A N/A
7.0 Spend fuel handling accident
141 Fuel assembly drop in fuel rack <0.001 0.016
i Heavy object drop onto fuel rack N/A N/A
7.3 Fuel cask drop 0.008 G.75
8.0 Accident initiation events
considered in design basis
evaluation in “he SAR
8.1 Loss-of-Coolant Accidents
Small Breai <0.001 0.002
Large Break 0.005 3.8
8.1(a) Break in instrument line from
primary system that penetrates
the containment <0.001 <0.001
8.2(a) Rod ejection accident (PWR) N/A N/A
8.2(b) Rod drop accident (BWR) <0.001 0.16
8.3(a) Steamline breaks (PWR's
outside containment) N.A. N.A.
8.3(b) Steamline break (BWR)
Small Break <0.001 0.042

Large Break €.002 0.22



