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G. Dicker, Chief, Project Branch No. 2, DREKP

THLLE MILE ISLAND REALISTIC ACCIDENT SECTION OF THR DRAFT ENVIRONMENTAL

STATEMENT

Enclosed is & mark-up of the realistic aceident sectiom of the draft
environmental statement for Three Mile Island. There have been
some minor revisions to the doee table due to a refinement of the

dose calculations performed by K. G. Adensam.

that the environmental risk remains extremely low has not changed.

Brian Crimee, Chiaf
aeccident Analysis Branch
Division of Reactrr Licemsing

However, our opianion
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ENVIRONMENTAL IMPACT O;IACCIDENTS

A. ?7’.}’ Lol 7o
A high degree of protection against the ochrrence of postulated
accidents in the Three Mile Island Nuclear Station, Unit 1 and Unit o
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 fn the Cornmission's Safety
Evaluation for each unit. Deviations that may occur are handled by
protective systems to place and hold the plent in a safg condition. Not-
withstanding this, che'conserva:ive postulate is made that serious
jccidents night occur, in spite of the fact that they are extremely
unlikely, and engineered safety features are installed to mitigate the
consequences of these postulated events. The probability of occurrence
of accidents and the spectrum of their consequences to be considered
from an environmental effects standpoint have been analyzed using best
estimates of probabilities and realistic €ission product release zand

her. S 72
transport assumptions. For site evaluation in ews safety review,
extrenely conservative assumptions were used for the purpose of comparing

calculated doses resulting fyom a hvoothetical release of fission products

puted doses that would be received by the pop

actual accidents would be siganificantly less than those
Sk ‘ll ’
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prescated in owr Safety Evaluacti
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applicantrs on September 1, 1971, requiring the consideration of a spectrun
of accidents with assumptions as realistic as the state of knowledge permits.

The applicant's response is contained in "Environmental Report - Operating

License Stage" for the Three Mile Island Nuclear Station, Unit 1 and

Unit 2,'dated Decermber 10, 1971.

The applicant's report has been evaluated using the standard accident
assumptions and guidance issued as a proposed Amnex to Appendix D of

10 CFR Part 50 by the Commiséion on Decerber 1, 1971. Yine classes of
postulated accidents and occurrences ranging in severity from trivial to
very serious were identified by the Commission. In general, accidents in
the high co:sequﬁnce end of the spectrum have a low occurrence rate, and

those on the low consequence end have a higher occurrence rate. The exanples

. 17
selected by the applicant for these classes are shown in Table I. The

examples selected are reascnably homogeneous in terms of probability with
Tt una Co ki ic” de
two exceptions. <@ cozaisorseds to be more appropriate to classify (1) the

=/

failure of the waste gas decay tank as an accident in Class 3 (applicant

-~

uses Class I and (&) the scteam generator tube rupture as an acciden: in
Class 5 (aprlicant uses Class 8). The following assumptions made by the

applicant are questionable: (1) no steam generator tube leaks prior to
huy tensd - 008
the steam generator tube rupture, (2} primary coolant activity is based
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on 0.1% failed Iuczl, and (3) the cousequences of various releases are
evaluated based on release rates zpplicable for specified time
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Oer cstimates of the dose which might be received by an assumed individual
standing at the site boundary in the wé;;:;ré direction, using thc'assump-
tions in the proposed Annex to Appendix D, are presented in Table,rf.'%
4 ézlimates of the integrated exposure that might be celivered to the
population within 50 miles of the site are also presented in Table IIﬁlg
The man-rem estimate was based on the projected population around the site

for the year 2014. The estimates presented in Table II refer to a single

unit.

To rigourously establish a realistic annual risk, the calculated doses in
/7

Table AT would have to be multiplied by estimated probabilities. The
events in Classes 1 and 2 represent occurrences which are anticipated
during plant operation and their consequences, which are very small, are
considered within the framework of routine effluents from the plant.
Except for a limited amount of fuel failures and some steam generator
leakage, the events in Classes 3 tarough 5 are _pot antic‘sasad during
plant operation but events of this tvpe could occur somatime during the
40-year plant lifetime. Accidents in Classes 6 and 7 anc small accicents
in Class 8§ ere of sinilar or lower probabilicy thaq accicents in Classes 3
through 5 but are still possible. The probability of occurrence of large

Class 8 accidents is very small. Thereiore, when the consecuecnces ind‘cared

s
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in Table B are weizhted bHv =arebob
low. The postulrted occurrences ia Class 9 invalve sequences of suc
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basis of protection systems and engineered safety features. Their conse-

quences could be severe. llowever, the probability of their occurrence is

so small that their environmental risk is extremely low.

.

(multiple physical barriers), quality assurance for design, manufacture

Defense in depth

and operation, continued surveillance and tes

are all applied to pfo§;5~ and maintain the required high degree of

-,

assurance that potential accidents in this class are, and will remain

ting, and conservative design

sufficiently small in probability that ihe environmental ricsk is extremely
low.

18

Table }{ indicates that the realistically estimated radiological conse-
quences of the postulated accidents would result in exposures of an

assuned individual at the site boundary to concentrations of radioactive

v l,' n' UJ&S\ wead P H

o

materials wit"xin the Maximum Permissible Concentrations (MPC) of Table J=T &= "

of 10 CFR Part 20. The table also shows that

exposure of the population within 50 miles of
accident would be orders of magnitude smaller
occurring ¢
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the estimated integrated
the. plant from each postulated

than that from naturally

Sonivieyy Gt SITTEspLais o appronizately 3L 0 3 man-rem/yr
. )
Opviaitlrdvasntl,
based on a natural background level of 130 mrem/yr. When mn&-aa-reé-wv the

\
probabilicy

populatio all the postulated acciden
the enposure Zrom natural background radiation and
s > A}
naturally occurring variations in the natural backoround.
- e ] o
./ ':/
from the resulrs of the “realics:ia" annlved 5 A

of occurrence, the annual potential radiat

ion expecsure of the

ts is an even smaller fraction of

in fact, is well within

It is concluded

.

.
i
»
't
(8}

P

(2}

.

eats are excecuingly small.
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CLASSIFICATION OF POSTULATED ACCIDENTS AND OCCURRENCES

TABLE Y

Class AEC Descrintion . Applicant's Example(s)
1 Trivial Incidents N bebsastcered /t/e P
|
2 Small Releases Outside Spill in Sample Hood
Containment .
3 Radwaste System Failure Inadvertent Release of Waste Gas
Decay Tank
4 Fission Products to Primary Not applicable
System (ZWR)
5 Fission Prodlucts to Primary One day Operation with Primary Systenm
and Secondary Systems (PWR) Leak to Reactor Building
Normal Operation with Szeam Generator
Tube Leak and Release from Condenser
6 Refueling Accidents Drop of Fuel Assembly or Drop of Heavy
Object on Fuel Assenbly
7 Spent Fuel Handling Accident Drop of Fuel Assembly
8 Accident Initiation Events Uncompensated Operating Reactivity
Considered in Design Basis Changes
Evaluation in the Salety Startup Accicent
Analysis Report Rod Withdrawal Accident
Moderator Dilution Accident
Colc Water Accidans
Loss of Coolant Flow Accicdent
Stuck~-0Qut, Stuck-In, or Dropped
Control Rod Aeciient
Loss of Electric Load Accident
Steam Line Failure
Steam Line Leakage
Steam Gensrator Tudbe Failure
Rod Ejecclion Accicents
Logss o0f Coclant Accidront
Waste Gas Tank Rupture
Wesrnash s & % e ey s et Lt ’
9 Hypothasical Seguances ¢ Sy meidensd S
railures lore Severzs Than
Class 8§
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TABLE T
SUICZARY OF RADIOLOGICAL CONSEQUINCES OF POSTULATED ACCIDENTS
‘(Single Unit Oaly)
| Estimated Dose

; Estimated Fraction of to Population
10 CFR Part 20 Limit in 50 Mile

Class Event at Site Boundaryl/ Radius, man-ren
1.0 Trivial incidents -2/ 2/
2.0 Small releases outside 2/ 2/
containment g
3.0 Radwaste systen failures
c.072 /¢
3.1 Equiprment leakage or 628 =858
malfunction

c.,>7 Py

3.2 Relecase of waste gas e = =8 5668
storage tank contents
: e 223 2. 47
3.3 Release of liquid waste ¥re. Yo
storage tank contents
4.0 Fission products to primary
systen (SWR)
4.1 Fuel cladding defects N.A. N.A.
4.2 Off-design transients that N.A. N.A.
induce fuel Zailures cdove
those cxupected
5.0 Fissifoa products to orimary ] [‘64 269
and secondary systems (PWR) J
5.1 fuel claddine defects and 2/ 2/
stean conerator laaks o

C S
5.2 Off-design transients that .002 =53
fndaee fuel failuwxe o a
phhakon . -
thined taaczed pad gfaz
genarator leax
' e.,C76 -

5.3 Steam generator tube rupture fpSctes p= =T
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TABLE JT° (cont'd)

Class Evens
6.0 Refueling accidents
6.1 Fuel bundle drop .
6.2 Eeavy object drop onto
| fuel in core
7.0 Spent fuel handling accident
7.1 Fuel asserbly drop in fuel
storage pocl
7.2 Eeavy object drop onto fuel
rack
Ted Fuel cask drop
8.0 Accident initiation events
consicdered in cdesign basis
evaluztion in the safety
analyvsis repor:
8.1 Loss-of-coolant accidents
S=211 Break
Large Break
8.1(2) Brezk in instrument line from
pr;:a*v system that penctrates
8.2(a) 222 election accident (PWR)
8.2(b) Rec crop accident (BUR)
8.3(a) Steanline breaiks (PWR's

ousside containmentc)

Small 3Sreak

~

Estimated Fraction of
10 CIR Par: 20 Limic
at Site Eouﬁdarvl/

Estimated Dose
to Population
in 50 Mile

Radius, man-rem

.o 2./

e titE . 556
D, 6 oo
03 9240~
o.0l /. Z
664 S5
e.cei” £ 3
O3 P2
N.A. N.A.
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TABLE}I' (cont'" |

Estimated Dose
Estimated Fraction of to Population
10 CFR Part 20 Limit in 50 Mile
Class Event at Site Bourda 1.1,/ Radius, man-rem

8.3(b) Steamline breaks (BWDR

Small Break ) N.A. N.A.
Large Break N.A. N.A.
.M
1/ Represents the calculazed frazction of a vhole bedy dose of 500 mr, or —

the equivalent dose to an organ.
2/ These releases will be co*aarab;.e to the desiga objectives indicated

in the proposed 7Zppendix I to 10 CFR Part 50 for routine effluents
(i.e., 5 mrem/yr to an individual from all sources).
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