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UNITED STATES OF AMERICA
ATOMIC ENERGY COMMISSION
' T 0 8975

IN THE MATTER OF ' ) ‘ ‘ !

o L _ ) DOCKET NO. 50- 171-0? |
PHIIADELPHIA ELECTRIC COMPANY )

APPLICANT!S AND AEC STAFF!S JOINT
PROPOSED FINDINGS, CONCLUSIONS AND ORDER

Applicant and the AEC Staff jointly submit the .
Proposed Findings, Conc¢lusions and Order attached heéreto. .

It has been noted by Counsel for Applicant and
the AEC Staff that the corrected transcript received
in the Office of the Hearing Examiner on January 12;
1962 reflects the proposed transcript corrections’
heretofore submitted by Applicant and the AEC Staff.
Accordingly sald corrected transcript has been.used
as the basis for transcript references in the, Proposed
,_Fihdings, Conclusions and- Order. :

Respectfully Submitted,

“'fgffEusene J. Bradley
. Eugene J. Bradley
. Attorney for Applicant

/8/ Thomas F. Engelhardt

Thomas F. Engelhardt N
Attorney for the AEC Regulatory Staff




UNITED STATES OF AMERICA
ATOMIC ENERGY COMMISSION

IN THE MATTER OF DOCKET NO.. 50-171-CP

)
)
PHILADELPHIA ELECTRIC COMPANY )

CERTIFICATE OF SERVICE

A copy of the attached "Applicant'!s and AEC Staff's
Joint Proposed Findings, Conclusions ana Order" has been
served today by deposit in the U. S. Mail on this 17
day of January, 1962, addresséd to: | .

William M. Gross, Esquire
Assistant Attorney General
' Commonwealth of Pennsylvania
\ Department of Health
P. 0. Box 90
Harrisburg, Pennsylvania

/S/ Thomas F. Engelhardt

ThomAas, F» Engelhardt
Attorney for the AEC: Regulatory Staff




. UNITED STATES OF AMERICA
ATOMIC ENERGY COMMISSION

In the Matter of
Docket No. 50-171-~CP

PHIIADELPHIA ELECTRIC COMPANY

PROPOSED FINDINGS, CONCLUSIONS AND ORDER

PRELIMINARY‘STATEMENT

1. ths proqéedihélinvolveé an appllication filed by E

f-?hiladelphia Electric Gompany pursuant to the Atomic Energy
Act of 195k, as amended, and the regulgtions of the Com-

: miSsion? for a permit to construct a 115 megawatt (thérmal)
,high-tempqrature,‘gas cooled nuclear reactor. The applica-

" tion was filed witﬁ the .Cormission on July 25, 1960, In
'response to requests from the AEC Staff for supplemental
technical informgtion; aﬁendments~t6 the application were

. filed 1n~$eptem5§r}'1960'(Amendment No. 1), August, 1961

(Amendment No. Zb'anQ{October, 1961 (Amendment Ne. .3).
2, Thé Commission.issued a Notice of Hearing on Novémber 8,
1961, which was published in the Federal Register on November
16, 1961 (26 F.R. l0736), The Notice of Hearing designated the

time ahd place for a hearing to be held on the construction

Office of the Secreta
Pudiic Filings and Procesdings
: Branch



permit applicatien'and specified the following lssues to be
considered st the hearings

(1) Whether'the Applicant has submitted sufficient
information te‘previde reasonable assurance that a utilization
fability of ‘the general type proposed in the application can
be constructed and operated at the proposed location without
undue risk to the health and safety of the public;

(2) Whether there is reasonable assurance that the
-technical information omitted from and required to complete
the applicauidn will ee supplied;

h (3) Whether the Applicant is technically qualified
‘to‘design and conefruct the'prOposed facillity;

(u) Whether pursuant to Section 50. uo(b) of the
AEC's regulations the Applicant is financially qualified to
design and construct the facility, and

. (5) Whether the construction of the reactor will be
inimical to the common defense and security or to the health
.and- safety of the public. | |
3%: The issues-ae sc Specified were not controverted by
Applicant in its, Answer, filed pursuant to Section 2.736

of the Commission's Rules -of Practice, and no request for




their modification was otherwlse made in the proceeding.

L. on December 1, 1961, upon Applicant!s motion, a prehear-

ing donference was held to determine the time for the exchange
of prepared teéfimony and other procedural matters. The
Cpmﬁdnwealth of.Pennsylvania.filed a Petition for Leave to'
intervene on December.8, 1961. Applicant and the AEC Staff
interposed no objection thereto and the Petition was granted
by order of the Presiding Officer issued December 1k,1961.

5. - Pursuant to thevgforemen%ioned Notice of Hearing a
hearing was held.on. December 18, 1961 in the auditorium of
the,Commissibn's"headquartefs at Germantown, Maryland. At
the commenCement&thergof a member of the public made a limited
apﬁearance, pﬁrsuanf_§o Section 2.731 of the Commission's

Rules of Praqtiqé;iahd made & vdluntary unsworn statement on.

* the record but offered no testimony upon the issues involved

in the proceedings. (Tr. 26-37).

6. The eVidence_éadubed at the hearing was in the form of
prepared writteh testimony and exhibits presented by seven
wifpesses on behalf of Applicant and two witnesses on behalfl
of the AEC Staff. The qualifications of each witness were

fully and eiteﬁsively stated in the evidence and each is
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found to be an expért,witness whose testimony has been given

‘ffu}l-cfedence.. A conslderation of all the testimony reveals

ﬁ; disagreement among the parties upon the material facts

and issues and following the conclusion of the hearing
proposed findings; conclusions and order, embodying the facts
of record believed to Se significant, relevant and material
to the issues and the.conclusions .to be drawn therefrom, were

jointly submitted by Applicant and the AEC Staff. These joint

‘"proposals are adopted herein, belng fully supported by a care-

ful'consideration of the entire record.

. FINDINGS OF FACT

~j7;. Applicaht is.a public utility corporation organized and

'éxisting under the laws of the Commonwealth of Pennsylvanis,
with its general office located at 1000 Ghestnut Street,
Philadelphia, Pennsylvania., Its directors and principal
officers are cit;zens of thé United States and the corpora-
tion is not owned, controlled or dominated by an alien,

a .forelgn corporation’or a foreign government (Item 2, Joint
Exhibit A). The company supplies electric service in Phila-

delphla, electric and gas service in the five surrounding

. Péennsylviria counties.and steam'heat sérvice in portions of

Philadelphia and West Chester, Pemnsylvania. -Through a

subsidiary electric service is also supplied in parts of two

~l-



Maryland counties. (Tr. 62).
. 8. Applicant has contracted with the Cormission to design

and construct the proposed nuclear power plant, and to

operate it for a perlod of five:.years, under the Commission!s
- -Power Reactor Demonstrationj??ogran.,(Tr.-58). Bechtel
Corporation is Applicent's prime contractor for the design

and construction of the plant. (Tr. 59). General Atomic
Division of,Generel'Dynamics Corporation, as subcontractor
'ﬁb“Beentel, is responsible for the nuclear steam supply
,system'and under a contract with Applicant will supply fuel
) elements for the.first five years of plant operation. (Tr. 59)
9. A program of research and development for the plant is
being conducted by General Atomic under a contract between 1t
and the Commission. (Tr. 59).

10. Associated with Applicant in the project’is High Tempera-
ture ﬁeactor-Development.AsSOciates, Inc. (HTRDA), a non-stock,
'7non-profit corporation formed by Applicant and fifty-two other
utillty companies interested in acquiring technicallinforma-'
fion, experience and_training in the d%sign, construction and
operation of the facllity. (Tr. 59,.262). Applicant and HTRDA

‘have contracted‘wifh Bechtel Corporation to design and construct

5




the plant for a fixed.price of $2l,500,000, HTRDA to pay

"Bechtel $16,500,000 with thé balance of $8,000,000 to be

paid by Applicant. (Tr. 62; 262). Other costs, including

. fuel elements, additional equipment and services, land,

off-site transmission and operafor training bring the total

éstimated'cost of the facility to approximately $31,300,000.

(Tr. 60-62, 261). Applicant is soundly financed and has

adéquate resources at its command with which to meet its

.6bligations toward- the project. (Tr. 62-6L4, 26L). The

member companies of HTRDA are likewise financially qualified

| to .assume thelr commitments, by virtue of which-HTRDA has

move than sufficient funds bo meet 1ts $16,500,000 obligation

-~ %o 'B'echtel Corpo_:r;ati.on. (Tr. 73, 262, 263). Accordingly,
_Appiiéant is fingnciglly qualified to deﬁign and construct thils
._fécility and to assume financial responsibility for the alloca-
tion of special nuciear material requested in 1ts'application.

(Tr. 6k, 260).

;11.' Among Applicantis 9100 employees, over 260 are proféssion-~
al enéineérs directly engaged in power plant design and
'gpgiqqefing. (Tr. 64, 361). Since 1952 itéfbersonnel have
participated ?n qtﬁer,reactor projects for trainihg and experience

in reactor design, construction and operation. (Tr. Ol-66, 361).

e ”
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.Bechtel Corporation.is one .of the world'!'s largest designers

and constrﬁctors of government works and industrial facilities
and developers of natural resources. (Tr.-lio). It has been
engaged in nuclear acfivitiés since’i9ﬁ9, its projects in-
’cludihg-fhé Dresden Nucieaf.?éwéf_staﬁion, the Humboldt Bay .
Bolling Water Reactor Plant, the Blg Rock Polnt Boiling Water
Reactéf;?léﬁt and the 80§ium.Graphite Reactor Plant at Hailam,
Nebraska. (Tr. 111, 361, 362). Generdl Atomic Division of
General Dynamics Corporaﬁibn, with_one of the world!s largest
privétély;dwﬁed”centers of,diversified'nuclear research and
development, employéia'staff,numbering more than 1200, 1lnclud-
1ng'a technical staff of oﬁer 7?0 engiheers, chemists,
metallurgists, theoreticélgphyéicists, experimental physicists
and technicians. (Tr. 156). A large number of 1its senior staff
~_have previougly been associated:with the development, design
gﬁd construction of reactor systems in the United states,
_Canadé and England. (Tb} 156, 157). 1In conjunction with
Beéhtel Corporation and General Atomic, Applicant is well
qualified to dééign end construct the proposed facility. (Tr. 67,.
362). | '

12;T'The nuclear reactor which Applicant proposes to construct

s



1s graphlte-moderated and helium cooled, with a nominal net
electrical output of 40,000 kilowatts. The system is of the
80lid fuel type employing fuél and fertile maferial in the
form of carbides dispersed in graphite and encased in a low
lpermeability graphite sleeve. (fr. 159, 276). The reactor
core, located within a steel pfessure vessel, is cylinérical
in shape and includes an array éf fuel elements,control rods
ang séfety shutdown mechanis@s §urrounded by a graphite

- reflector. (Tr. 275, 276).'fHéat produced by the core will

be femoved by the forced cifculation~of helium ﬁhlch enters

' the reactor vessel at about 63l° Fahrenheit, passes through
the core, ex;ts the'core at .about 1358° Fahrenheit, flowing
equdlly'to'eéch of two éxternalgcoolant loops. (Tr. 159, 276).
The hot helium enters the steam.generators and generates high
pressure superheated steam.. Cifculation in each loop will be
~ accomplished by means of a,centrifugai circulator. (Tr. 159,

- 276. X

~13. The steam cycle for the reactor is typical of convention-
al power plants. Feedwater éntérs the steam generator at

| appquimately 420° Fahrenheit'at.full poﬁer and the superheated
steam emerges from the OutlétAof'the steam generator at approxi-

métely 1005° Fahrenheit'and a pressure of 1559 psia. (Tr. 159).

-8~



Certain features which are. novel or represent extensions of
current reactor practice will be 1ncorporated in the Peach
Bottom Reactor, including a substantially all-graphite core,
unclad fuel material, dependence on low permeablility graphite
‘as scrgctnra}mand fission preductpparrier material, purging”

of fission'products from fﬁéi'elements, trappling and collection
of fission products, reactor control and safety mechanisms and
high operating temperatureg.' However, an extensive research

~ and development program.has been underway for over four years
to provide necessary technical information as a basls for s
these features. (Tr. 187, ‘88,:278).

e fﬁé’rééééof core consists of:Bo&"fnel'elements, each
elemenfﬁbeinéAlé feet long and's.Slinches in diameter. The'f
actire'coreidiameter,will benapproxinafely 9.16 feet and

the ‘active core height 7.5 feet. - 'Fuel within the active
section is in the form of particles of uranium carbide thorium
carbide coated with pyrolytic carbon, included in graphite

: maprix fuel conpacts,.the compacts being located within the

low permeability graphite sleeves. (Tr. 160, 161). Above

the active section, the top part of each element will consist
of a'graphite'reflector region and a fuel handling knob. Below
~ the active section the bottom part of the element contains e

' _g-



graphite reflector‘regioh énd aﬁ internal fission product
trap. ZFach element rests upbﬁ a standoff pin on a core .
'Asﬁpport plate. There is no similar fixed support for the
“top of tﬁe core. Latéral 5upport for the elements will be
-proﬁided by movable side reflector pieces which exert a
radial force on theAcore array..(Tr. 276). The suitability,
of this method of supporting .the bofe has been confirmed by
the operation of a half-linear-scale flow model containing

: all'ﬁéin EombShénts of the pnopoééd core. (Tr. 162, 163).

15. “The proposed fuel element design involves the application
of graphite undef cénditions_for which there 1s no previous
experience in operating reactors., Particularly involved 1s
the use of low peémeability graphite in complex structural
arrangements at conditions.of temperature, temperature
gradients and radiation exposures which are more. severe than
for present practice. (Tr; 286).. A significant part of the
sﬁpporting research and deyelop@ent program has been directed
toward resolﬁtion of the effects of radiation exposure, the
-structural integrity-and dimens;onal-stability, the effective
thermal conductifity of the métérial and the poséible mobility
. of fuel, neutron poison and fissibn products wiihin the fuel

‘material. (Tr. 286, 287). The research and development program

.10~
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relating to the fuel elemepﬁs.shoﬁs that the pfoposed elements
can be developed to operate in a satisfactory manner. (Tr. 190,
292). |

16. The temperature coefficlent of reactivity has been

- studied extensively in the research and development program.
The most significant temperature effects in this reactor arise
from the temperature depenéencegof the neutron thermal ‘
' utiiizaﬁion-and fhe Doppler-Broadening of the thorium reson-
ances (Doppler effect). A:strong Doppler effect 1s important
ihasmuch as 1t serves to rapidly reduce the core reactivity
during. conditions of 1ncreasingAfuel temperature. The overall
.témperature coefficlent performs a similar function but with
a'considerably delayed.effect..,The Doppler coefficient was
detenmined by calculational methods and the results checked
experimentally. (Tr. 312).. In order to enhance a strong
negaﬁive overall temperdture coefficient, about 5 kilograms

of rhodium will be included in. the ‘graphite fuel elements.
This feature resuits in a strong contribution to the overall
temperature coefficlent and some contribution to the.prompt
coefficient. It has been shown .that both the prompt and
overaiiifémpéféture_coeffipient;femAiﬂ”ﬁégétive at all times
dﬁring life and at all obtainable graphite temperatures. (Tr.
166,.313), The kinetics of the core have also been studied. to

-ll-



“ determine the effects of véribué reactivity transients and

- the results of these studies 1ndicate satisfactory behavior
during reactivity transients. (Tr. 313, 314).

| 17. In this reactor, the philosophy of fission product

control is to use a fuel claddiﬁg material which is nét'-
completely impervious to flsslon products, but to accépf'

the release of some of thege ppqducte frqm the fuel elements .

into tﬁe primgry coolant system,durihg routine operation.

(Tr. 175~6). -In order that,fhe$rélease of fission producfs

from the fuel elements to the primary coolant system be held

- within tolerable limits, several megasures ‘are employed.

‘First, release of volatilq‘fissgon products from the fuel
compacté is delayed until the short-lived products have decayed.

| Extensive experiments have. demonstrated a moderate delay wilth

uncoated fuel particles and a long delay with coated fuel

particles, the latter to be used In the Peach Bottom Reactor.

Second, most of the condengible fission products which do

escépe from the fuel compacts will be swept out of the active

part of the core by means 9f a éurge stream and removed in the
cold end of the fuel element by.an internal trap.' Third, the

. ﬁobie'gas génd halogen fission products Which do not decay within .

the fuel element will be cgrfied by the helium purge stream to

-12-



charcoal traps external to the reactor pressure vessel where

they are allowed to decay. Fou=th, the sleeve of the graphite
fuel element 1is made of low permeability graphite in order to
impede'the leakage of fissioh.pcoducfs from the purge strean
into the primary coolant. ‘Tr, }76-7).

18. By utllizing these methods of fission product control,
only a small fraction of the total activity produced is in

the primary coolant system. Thc design activity of the

primary coolant is approximately l,000 curies, whereas the
calculatea,activity near the beginning of life 1s approximately
100 curies. Although fuel compacts made with coated fuel par-
ticles will be used- in tha reactor, the analysis of the main
coolant system activity and the .external trapping system
activity and heat load are,conservatively based on the use of '
uncoated fuel particles. (Tr. 177). .

‘19. Full confirmation of the method of controliing the release
of fission'product activity in the Peach Bottom Reactor has
been obtained by means of an in-pile loop which is now being
operated as a part of the research and development program. (Tr.
179). Although the concept of fission product purging and trapping'
has not been previously embioyed the principles above have been .

-13-



applied in other operstions and can be eonsidered sound.

The design requirements for the‘fission product trapping
eystem appear to bé reasonable, so that an acceptable trapping
system can be designed and conséructed for this reactor.

(Tr. 333). |

20. The reactor core will, be, located within a carbon steel

pressure vessel which is appﬁokimately 1} feet in diameter

and 35 feet high end has a;nomihal wall thickness of approxi-

mately 2-1/2 inches. -Major components included within the .

.pressure'vessel are the core sﬁpport plate, the upper and lower
thenmal shields, the plenum shroud and side reflectors.

Penetrations in this vessel .are required in the upper head for
fue;.handligg;”;n the lowerﬁheathqg Epe.ggntrol rod drives and
emergency shupdowh drive mBChanisms, instrumeﬁtation, and

purge gas lines, and at two locations in the cylindrical wall

where concentric primary coolant pipes join the pressure

~ vessel. The pressure vessel will be cooled during full poWef'
operatién-bj'cbolant returning from the steam generators at

| appfexigeﬁeiyr63h? Fahrenheit, the cgé}gnt.pressure being.f" .

maintained at 350‘-> psia. (Tr. 168-170). Design of the vessel

will conform to approprlate ASME and Pennsylvanla state codes,

-1l -



including the latest nuclear caée rulings. The proposed
design criteria for the pressﬁre vessel are com@atible with
the operating requirements. Accepted practices will be fol-
lowed during its construction and testing. (Tr.321-322).

21, The reator control system includes a éet of control

rods for'norméi reactor control.and safety functions, two
separate groups of safety nods'ﬂornémergency reactor shutdown,
and appropriate nuclear and frocess instrumentation. Normal
control is accomplished by 36 béron-carbidé control rods, each
driven by a separaté-hydraﬁlic mechanism. (Tr. 292, 293$. A
rod sepération monitor wili be installed on each control rod
to detect possible separation of the control rod assembly. A
mechaniéél lock will be provided which will prevent a fully
insefted control rod from dropping out of the core asg a result
of structural failure and malfunction of the mechanical,
electrical or hydraulic components of the drive. (Tr. 295).

A prbtotype of the control rod and drive‘has been tested for
several monthsfin'an atbmosphefé'of puré helium under temﬁéra-
ture gradients expected in.actual service. (Tr. 172). The
research and developmeht.program also has produced data regarding

the irradiation stability of graphlite components and graphite

~15-



Bhp specimens. (Tr. 298-300). On the basis of technical
information furnished concerning this control rod system, there
1s good assurance that it will fﬁnction:in an acceptable
manner. (Tr. 301). |

22, A significant asset to the .reliability of the shutdown
capability of the reactor is pfgvided_by two independent
emergency shutdown'systems, one consisting of a group of 19
electrically driven shutdown rods and the other consisting

of a minimum of 19 thermally releaseé (fused) gravity-drop
absorbers. (Tr. 301{ 302). The safety and emergency shutdown
capablilities prqposed fqr the reactor are adequate uﬁder any
credible circumstances. (Tf; 303).

23. The reactor instrumentation system consists primarily

of equipment to monitor neutron flux, condition of the control
rod and safety rod systems; and cooling system parameters. All
normal and emergency instrumentdtion for the entire plant will
be located in the control foom~which will be located in an
auxiliary building adJacentAto'thé reactor building. (Tr. 303).
2. Three separate systems-are provided for cooling of the
reactor under varlous conditions lncluding the prima;y cooling
Sysfem, the afterheat cooling system and the emergency cooling

+
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system. The primary system is designed to function during
power operation and for periods up to one hour folloﬁing shut-
down from power operation. The éfterheat,cooling system is
designed to remove decay heat generated subsequent to.one

hour after shﬁtdown. The emergency system functions when the
normal means of cooling are denied. (Tr. 31, 315).

25. It is proposed that the entire fuel inventory will be
replabgd at abouf three-year~;ntervals; consequently, fuel
band;ing activities normal;y will be performed infrequently.
The ;ﬁel handling system includes a fuel transfer machine,

a chérge machine, & fuel element canning machine, a pickup

" cell and d viewing system.. A water-filled spent fuel storage
rit and associated equipment are provided outside of the
containment building for storage of spent fuel. (Tr. 33L4).

A building over the spent fuel pit 1s designed to retain
radioactive materials which may be released if an accident

‘ wefe to occur in the spent fuellpit. (Tr. 118).

26. The containment bullding will be a vertical structure con-
sisting of a éylindricél épee}“§hell with dished top and bottom
' heads. Tts diameter is 100.feet and its overall height is 162
feet. This building will contain the entire reactor system and



l.~
{\\

the steam generators. The rééétor control room and conven-
tional plant equipment are located outside the containment

in conventional struqtures% fTr{ 339). Based upon conserva-
tive assumptions, fhe highégt‘péak containment pressure
resultiné ffom_fhe most se;ere'ACGident postulated,which
involves a series of failufes, iS»B.QHpsig”at 150° Fahrenheit.
This.hés beeﬁ”used as the internal design pressure.for the
contg}ﬁméht'pﬁi;ding. (Tr. 120-121). During operation the |
contéiﬁﬁ?n%iﬁﬁ;iding will be fiiiéé”%i%h“é:reduced oxygen

- atmosphere to prevént the possibility of explosions or combus-
tion of GO ‘and Hy which ﬁight be formed duriﬁg.certain postulated
acciéents. The oxygen bﬁrning‘sjstem consists of a standard
«unitzwhich burns a hydrocarboﬁ fuel in air to cause combustion,
convérting the oxygen in t&g aif toicarbon diox;de and water.
Theiwgter is renmoved by'condensationt The resulting gas which
- contains about 0.5 percent oiygen will then be fed into the
secondary containment vessél via the containment ventilation
sygtgm. (Tr. 121). ' .

2?: Posslble sources of radioactive gases under normal opera-
ting conditims have been.idéntified. (Tr.123, 343). The

containment ventilation and4gaséous waste system includes equipment

-18-



for filtering and monitoring all gas exhausted to the sfack.
(Tr. 346). Calculations show that the total gaseous radio-
active effluents from the plant result in an average annual
concentration at the site béundary well below the maximum
permissible concentrations specified in the Commission's
regulations (10 CFR Part 20).1(Tr. 123). The stack monitor
will prbviée signals for alarms .and automatlic closure of the
containmenéiisolation valvesiif the stack activity exceeds
predetermined limits. (Tr.;jué). This reactor is expected to
generaté a minimum of liquid wﬁstes.,(Tr. 346). These wastes,
which will be released to fhé cénowingo Pond through the con-
denser'diécharge,.will be monitored for radioaétivity and
decontaminated by demineralization, if necessary, so that the
concentrations are well within drinking water tqlerances as set
forth in 10 CFR Part 20 of the Commissiont's reg&iations. (Tr.
1?6,_127). All solid raioactive wastes will be shipped off-site
for disposal. (Tr. 348). | r
28. Hypothetica1<acéidepts typlcal of the various accidénts ‘
that cdndeivably coulq occur.fb}this,reactor as a result of
operational eérrors and failure of various components and systems

have been analyzed. (Tr. 348, 349). Postulated failures include

-19-



those involving the reactor?'tﬁe fuel handling system, the
_fission product trapping system and conditions arising
external to the plant. (Tr. 349). It has been demonstrated
in‘each cagse that by following proper corrective action or
through the inherent safety characteristics of the reactor
and its systems, these accldents would not result in undue
public hazard. (Tr, 349).

29. The probable maximum credible accident is the rupture
of the dbubly contained flssion.product purgé line through
which fission products purged..fram the fuel elements pass
to the éxternal fission product traps. (Tr. 162, 353, 354).
.This incident would_releasé to the containment a total of
2.26 megacuries_of‘activity. With inversion conditions,
resulting exposures at theﬁsitg bbundary for the first 2l
hours would be: whole body, 0.01 reﬁ;thyroid, 6 rem. Since
the calculated doses are not significant, the result of this
accident would not: cause undue.ha#ard to the public. (Tr. 354).
The scépe of Applicant's rgacton_safety analysis includes all
accldents considered-qredible,_the.assumptions on,wﬁich fhe
releases and conséqﬁences are based appear tovbe'éufriciently
conservative and the worst postulatec releases do not result’

~
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in unacceptable exposures at the site boundary. (Tr. 35h-A).

30. The research and development program has been undertaken

to provide the necessary technical informatlgnLln;support of

the proposed advanced reactor design. The major areas
involved'in the program include_the graphlite component
integrity, fission product, control, flow and heat transfer
expeniments, control rodiand”dfive system and emergency shut-
down systems. 'The scope of. each phase of the program is
sufficlent to provide for an adegaute investlgation of the
problems . involved in thefdesién of the.propoaed reactor;. The
pnogram is now in an advanced.stage of completion and results

to date have provided good substantiation of the proposed

design concepts. (fr.338). Although eome areas of the research
and development program remain to be performed, in no case is
this effort vital to the safety'of this reactor and the informa-
tion presented to date-is adequate to assure ‘that the plant can
be designed as the Applicant has indicated. (Tr. 368)

31. . The proposed plant will be located in Peach Bottom Township,
York County, in southeastern Pennsylvania. The site 1is
situated on the west shore of the Conowingo Pond, which is formed

on the Susquehanna River by the backwater of the Conowingo Dam.
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From thls dam the Pond exténds_upstream about fifteen miles

to the Holtwood Dam, which#1s about six miles north of the

site (Tr. 80, 81,.355). Applicant owns the six hundred acre
site and its wholly owned subsidiaries own the land on both
sides of the Pond to a distance.of three hundred feet from

the shoreline (Tr. 81). The reactor will be located about 225
feet from the shoreline and wiii,have a minimum exclusign
distance to the west of 3,QOd feet. The Pond to the east is
about 7600 feet wide (Tr. 81, 355). Steep hills rise to an
elevation of about 300 feet above plant grade within a one milie
radius of the plant. (Tr. 81, 355).
32. 1.7 miles to the southwest of the site about fifty persons
live in the Slate Hill area and about sé@énty persons reside.

in the Peach Bottom commmunity, 2;3 miles fo the east. Within

a ten mile radius the only sizeable commnities are Delta,
Pepnsylvania and Cardiff, Maryland, four miles to the southwest
and having a combined population of less than 2000 (Tr. 82, 356).
Within a five mile radius of the~sit¢ the population density is
73 persons per square mile and within a ten mile radiﬁs, 80 persons
- per square mile. (Tr. 82). _ A

33. Applicant has made detailed studies of the méteorological
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conditions obtaining in the area of the proposed site, tﬁe
area being one for which ample meteorological information

is avaiiable. (Tr. 84, 85). For the year as a whole the

most frequent wind directim i1s west. During the summer
months the prevailing wind is siightly'south of west and
during winter it veers to north of west. (Tr. 84). Applicant
has established a program of weather observation in the
immediate site area and has also engaged a.Professor of Meteor-
ology in the School of Englneering Science at Johns Hopkins
University as a consultant in the contlnuing program of
analysis of the detailed.meteorological data relating to the
sife. (Tr. 85, 86). This program will provide further insight
into the micro-meteorological factors which contrél local
diffﬁsion. (Tr; 86).

3. The site is in a region of minor seismiclty, studies
indiéatihg no répo;ts of any éabthéuaﬁes at éeach Bottom or
the immediate vicinity during fﬁe past ‘thirty years. (Tr. 89,
90). The water table slopes downward téward Conowingo Pond
with the result that groundwater dischérgeg into the Pond.
Water cannot flow through the ground to and across the land
boundaries of the general site area since there are no deep
aquifers in the region and the bedrock tightens rapldly with
depth. (Tr. 88).
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35. The river below the site is presently the sole source

of water for the City of Hévfe de Grace, the Perry Point
Veterans! Hospltal and the Bainﬁridge Naval Training Station,
which supplies the town of'Port Deposit. The City of Baltimore
1gs constructing a pipeline which will take water from the
Susquehanua River about oné-qﬁarter mlle upstream from the
Conowingo Dam, This facility. is intended to supplement'fhe
city's'water supply from other sources, which at present rates
of use hold about one year's supply of water. (Tr. 89, 356). -
36. Because Conowingo Pond is a valuable water resource many
special features have been incorporated in the design of the
plant to guard against the.posslbllity of accldental release
of any radioactive liquids:from the plant. (Tr. 24l}). . The
Professor of Qceanography and.Director of the Chesapeake Bay
Institute at Johns Hopkins.University has been engaged by
Applicant to cqnduct experimental and analytical studies of
circulation currents in the Pond, ﬁhich studies have been
utilized to evaluate the probabie dispersion pattern*fof
hypothetical releases to the Pond from the site. (Tr. 88, 89).
An.analysis of the effects of postulated accidents upon the

waters of the Conowingo Pond indicate that no dangerous conditions
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would result. (Tr. 24}, 245, 359). An examination of the
meteorological, hydrologicél and geological characteristics

of the proposed site and the population distribution in the
area indicates that it is accéptable for a reactor of this
general type. (Tr. 98, 358, 3605.

37. Applicant instituted an environmental radiation monitor-
ing program in August, 1960 to. determine the background
radiation levels existing in the.environs of.the Peach Bottonm
area., The monitoring stations have been operating continuously
since the beginning of thelﬁrdgram. Media being samﬁled in

the areé include air partiéulate matter, surface water, well
water, rain watef, vegetation; 8ilt, earth, fish, shellfish,
milk and small geme. Applicant plans to continue this monitor-
ing program after fhe planﬁ:is in operation, with such modifica

tions as may be required. (Tr. 90).

38. -Expert witnesses for both Aﬁblicant and the AEC Staff have
concluded that a reactor of the general ‘type proposed can be
constricted and operéted at thezieégﬁbéééfém site without:' :
creating undue risk to fhe health and safety of the publiec.

(Tr. 228, 365). The Commission'!s Advisory dommittee on Reactor
Safeguards has reviewed thé safeguards aépects of the Peach
Bottom Reactor in March, 1960, in December, 1960 and in October,
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1961. The application and all amendments thereto have been
reviewed by the Committee. In its report to the Commission
dated November 1, 1961, the Oommittee concluded s
"'Since the contlinuing research program gives
reasonable assurance that all health and
safety problems can be satisfactorlly resolved,
the ACRS believes that the proposed reactor
can be constructed at the Peach Bottom site
with reasonable assurance that it can be
operated without undue risk to the health and o
safety of the public.” (Tr. 363, 36L). <
. , ‘ ]
39. In connection with 1its appliCation for a construction i
|
permit Applicant has requested an allocation by the Commissian;
i
of 1636 kilograms of enriched U-235 ‘for use in the operation
of the facility. The quantities of .special nuclear material
requested are reasonable and are supported by data submitted
by Applicant. (Item 2, Joint Exhibit A, Tr. 260). _
4j0. Applicant will not permit any individual to have access"
to Restricted Data until the Civil Service Commission shall
have made an investigation and. report to the Commission on
the character, associations and Aoyalty of such individual,
and the Commission shall have determined that permitting such
person to have access to Restricted Data will not endanger the

common defense and security. (Item 2, Joint Exhibit A).
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Conclusions

L. After a careful consideration of the entire decisional
record and in the 1light of the particularized factors and
reasons hereinabove set out, it 'is concluded that the con-
struction permit herein sought should be issued, specifically
because:

1. The Applicant has submitted sufficient information
to provide reasonable assurance that-a utilization facllity
of the general type proposed in the application can be
constructed and operated at the proposed location without
undue risk to the health and safety of the public;

" 2. There is reasonable agsurance that the technical
informétion omitted from and reqﬁired to complete the
appllication will be suppliled; . |

3. " The Applicant, collectively with Bechtel Corpora-
tion and General Atomic Division of General Dynamics
Corporation, is technically gualified to design and construct
the proposed facility! ‘

i, The Applicant is financiglly‘qualifiéd to design
and construct the fecility; and .' ‘

5. The construction of the reactor will not be inimical
-to the common defense and security or to the health'and safety

of the public.
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WHEREFORE it is ordered, subject to review by the Com-
mission uﬁon its own motion, or after petition to. review,
if any:

(1) The Director of the Division of Licensing and
Regulation of the Atomic Energy Commission is hereby directed
to issue to Philadelphia Electric, Company a construction per-
mit in the form and content attached to this decision.

(2) The Director of the Division of Lilcensing and
Regulation of the Atomic Energy Commission is-furiherldire¢ted
to allocate or arrange for the.allocation to Phlladelphila
Electric Company, for use in the operation of the reactor 1636
kilograms of Uranium 235.contained in uranium in'the isotopic
ratios specified in the application.

(3) In accordance with the provisions of'Sectiéns 2.751 and
2.752 of the Commission's Rules of Practice, a petition to
review éhié:decision may be. filed within twenty days after:fhe
date Of issuance hereof, on or before , 1962; if
no such petition is granted by the Commission, or if the Com-
nmission does not direct the record to be certified to it for
final decision not later than ten days after the éxpiration of
said twenty day period, thisfdecision shall, in accordance with
the Commissiont's Rules of Practice, become final on ’
1962,
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UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON 25, D. C.

PHILADELPHIA ELECTRIC COMPANY

DOCKET NO. 50-171

CONSTRUCTION PERMIT

Construction Permit No.

Pursuant to the Atomic Energy Act of 1954, as amended (hereinafter
referred to as “the Act®) and--Title 10, CFR Part 50, "Licensing of
Production and Utilization Facilities", the Atomic Energy Commission
(hereinafter referred to ag "the Commission") hereby issuee a
construction permit to Philadelphie Electric Company (hereinafter
referred to as "the Applicant") to construct a 115 megawatt (THERMAL)
advanced type, high temperature, gas-cooled, thermal neutron qeacfor

as a utilization facility (hereinafter referred to as "the faeility?).

This permit shall be deemed to contain and be subject to the condi-
tions specified in Sectione 56.5& and 50.55 of said reguiations;'is
eubject to all applicable provisions of the Act, and rules, reguia-
tions, and orders of the Commiesion now or hereafter in effect; and
.is subject to the additional eonditions specified or incorporeted

below:

A, Thguearliest date for theﬂcompietion of the facility is March 1,
196L. : . ' _

n .
The latest date for the completion of the facility is December
31, 196k.
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The site proposed for the facility is the location in Peach
Bottan Township, York County, Pennsylvania,ﬂdescribed in the_
Applicantfs_ﬁApplication for.a'COnstruction Permit and Class“
104 License" as;amended (hereinafter referred to as "the
application") |

This permit authorizes the Applicant to construct the facility
in accordance with the application heretofore filed in this
proceeding'without further authorization.

If the. Applicant desires Cortmission approval of the final
design of the facility or any part thereof, or of any par-
ticular technical specification, prior to consideration of a
1icense to operate, it may request that the. Commission grant
specific approval of such. final designs or technical specifica~.
tions by’ appropriate amendment to this permit.

. The Applicant shall submit to the Commission under oath or

affirmationiwithin six- months of the date of i1ssuance-of this
permit and at six month intervals,thereafter, reports containing:
1. A summary of the status;of.thefdesign of the facility
' and scheduled dates of design“completion on majof
facility components, . -
2. A description of any changes in the facility design,
as described in the application, involving hazards
considerations and an evaluation of such hazards

considerations;

-
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3. A summary of the status ah& results of research
and dévelopment activities conducted by the
Apblicant and/or its subcontractors relating to
the design of the facllity or hazards considerations
involved in the facility;

li. Status of construction of the project.

The Applicant shall submif to the Commission, under oath or
affirmation no later than one caleﬁdar year from the'date-of
issuance of this permit, the following:

l. A report which shall contain detailed information
on the design of.the gas and liquid wﬁste disposal
sjstems and in particular, information relating to
the flow processes of .the systems, the capaclties
of the systems and the concentrations of radio-.
active material to be ,contalned in these systems.

2. A description of the duties and qualifications of |
facllity operating personnel and.a description of
the program and schedule for training such persoﬁﬁel.

This permit is provisional to the extent'that a license
authorizing operation qf ﬁhé féCility will not be issued by
the Commission unless the Applicant has submitted to the Com-
mission (by amendment to the application) the complete Final
Hazafds-Summary,Report (portions of which may be submitted and

evaluated from time to time) and the Comnmission has found that
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the final design provides reasonable assurance that the health
and safety of the public wlll not be endangered by operation
of the facllity in accordance with the specified procedures.
Upon the filing of any additional information needed to bring
the original apblication up to date, upon filing of proof of
financlal protection as required by Section 170 of the Act

and the Commission's regﬁlations, and upon a finding by the
Commigsion that construction.of the facility has been coﬁf_
pleted in acqordance with. the final design as approved by .the

Commiésion, and that the facility has been constructed and

will operate in conformity with the provisions of the Act and

the Rules and Regulations of the Commission, and in the -ahsence

of any good cause shown to‘thempommission why the granting of

a license would not be in accordance with the Act, the Commis-
sion will ‘1ssue a Class 10& license to the Applicant pursuant
to Section 10L(b) of the Act.

Pursuant to Section 50.60 of the regulations in Title 10, Chapter

1, CFR Part 50, the Commission has allocated to the Applicant for

use in the operation of the reactor 1636 kilograms of Uranium:235

contained in uranium in the lsotoplc ratios specified in- the

Applicant's application.



' ?x'?L - .
<

o

-5-

Estimated schedules of speclal nuclear materlal transfers to the

Applicant and returns to the Commission are.contained in Appendix

"A" which is attached hereto. Transfers by the Gommission to the
Applicant willl be conditioned upoh return to the Commission by the

Appllicant of material substantlially in accordance with Appendix
“A" attached hereto.

FOR THE ATOMIC ENERGY COMMISSION




¢ APPENDIX "A" . -
- - TO -
PHILADELPHIA ELECTRIC COMPANY |

CONSTRUCTION PERMIT NO, : ' !

ESTIMATED SCHEDULE OF TRANSFERS OF SPECIAL NUGLEAR MATERTAL ‘

(1) (2) . (3) (4) (5) |
Date of Kg U-235 Kg Fissile U ‘Kg Fissile U Cumulative !
Transfer from AEC Returns to AEC from P. E. Net Yearly Distribution
(Fiscal to P. E. Recoverable Scrap Spent Fuel*  Distribu- Kg Fissile U
Year) ' (U-235) [0-235+U-233) tion i
1962 "63.7 63.7 63.7 !
1963 127.3 127.3 191.0 |
196/ (Startup) 7.0 A (7.0). 184.0
1965 . 184.0

1966 ‘ 184.0
1967 183.7 ' 183.7 .367.7
1968 6.7 42.6 (49.3) 318.4
1969 64.0 (64.0) - 254.4
1970 183.7 183.7 438.1
1971 6.7 42.6 (49.3) 388.8 !
1972 . 64.0 (64.0) 324.8
1973 183.7 ' 183.7 . 508.5
1974 ‘ 6.7 42.6 (49.3) 459.2
1975 64.0 (64.0) 395.2
1976 183.7 183.7 578.9.
1977 ' 6.7 42.6 (49.3) 529.6 |
1978 , - ' 64,.0 (64.0) 465.6
1979 . 183.7 _ 183.7 649.3
1980 . 6.7. 42.6 (49.3) 600.0
1981 ; . 64.0 (64.0) 536.0
1982 “183.7 - 183.7 719.7
1983 ‘ 6.7 42,6 (49.3) 670.4
198/, R 64.0 (64.0) 606. 4
1985 183.7 183.7 790.1
1986 6.7 42.6 (49.3) 740.8
1987 , 64..0 (64.0) 676.8
1988 183.7 183.7 860.5
1989 - - 6.7 42.6 (49.3) 811.2
1990 o - 64.0 (64.0) T47.2
1991 183.7 ‘ 183.7 930.9
1992 : 6.7 42.6 (49.3) 881.6
1993 ' 64.0" (64,0) 817.6
1994 183.7 ' , 183.7 100123
1995 : 6.7 42.6 (49.3) 952.0
1996 64.0 (64.0) 888.0
1997 183.7 4 183.7 1071.7
1998 6.7 42.6 (49.3) . 1022.4 ,i
1999 o : : "64,.0 (64.0) 958.4 |
, 2000 183.7 S 183.7 1142.1
. 2001 ‘ ' 6:7 42.6 (49.3) 1092.8
" 2002 ' 64.0 . (64.0) 1028.8
2003 Co " 0.0 1028.8
" . 2004 (Spare fuel returned) 6.9 . L2.6 - {49.5) 979.3
2005 - , 64.0 - (64.0) . 915.3 |

#Net after reprocessing o | _ . o



