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1.0 INTRODUCTION

(K3

1.1 General
| Subsequent to the issuance of Provisionél Construction
Permit No, CPPR-lS'on.Jaﬁuary 10, 1966 in AEC Dkt. No.v50-237
authorizing'construction.éf'Unit 2 at Dresden Nuclear PoQér

Statlon Commonwealth EJlson Company dcterm1ned subject to

the recelpt of thc necessary authorlzatlons, to proceed

with the construction of Unlt 3 adjacent to Unit 2 (see Plate 1,

j.btatlon.Perspective). It was also determined tna; Dresden Units.

2 and 3 would be identical in virtually all respect§, e.g, design’

ancepts and criteria, capacity and components, and that-dny
' improvéments iﬁcorporated ih Unif 3 wouldlaiso be incorpofatéd.

in ‘Unit 2, Accordingly, the 6nly'differences contemplated in
the dcsign'of Units 2 and ,3 relate solely to thé Iotatibﬁ’of'f‘w
'eQUipmenf and, for de51rcd diversity, the use by Unit 3 of the

345 KV system.as a source of normal auxlllary pouer ‘rather than
~the 138 KV system source to be used for Unit 2.

| The design of Unit 3, hoWevef, differs from the Unit 2

‘dcsign whi;h was reviewed by the.AEC in Dkt, No, 50-237 pfior.to
.iésQaHCe of CPPR-lB*'because‘of,(i) chaﬁges in .the interéonhqctiou§
“of ceftain‘auxiliary~systems and sharing certain cOmmon.faciiities,
(ii) cﬁanges related'tb prOViding.a:tutbine-genérator for Unit 3
"which is approxima;ely_Z% larger iﬂ capécity than originélly'coﬁ;.
sidered for Uﬁif 2, Ciii) changes developed in fiﬁalizihg the |

design of Units 2 and 3, and . (iv) refinements in certain analyses.,

o *All changcs in the Unlt 2 de51gn Teauired to conforn u1th
-the Unit 3 design will be- submitted for review by amendments
. of the Unit 2 Plant Design and Analy51s Report filed in
+ AEC Dkt. Vo. SO 237, :



Each of the differences in the Unit 3 design from that
preViously_reyiewed for Unit 2 are identified and anaiyzed in
the Unit 3 Plant Design and.Analysis.Report as amended filed in
Docket No. 50-249, Pléte 2, attached herete; provides an index
‘ fo each section of the Unit 3 Report iﬂ which a change in design .
is.described or analyzed., Nome of such changes involve'any‘changes
in tﬁe Principal Archifectural and Engineerihg Crite;ia, set |
.,forth in section 4,0 hereof, which go?efn the‘deveiopment of ﬁhe"
design of both-Units 2 and 3,
A detailed ev;luetion has been made of the manner in.
@hich-the Unit 3 deeign'satisfies the fGeneral Design Criteria
j for Nucleat:Power Plants" pubiished by the Atonmic Energy Commission.
on November 22;'1965 and utilized by the AEC staff for evaluation
. ebf Unit 2 in AEC Kt, No. 50-237. Such evaluation is set forth *
.in Appendix H of the Unit 3 Plant De51gn and Analy51s Report
Slnce Appendix H was flled as a part of Amendment No. 1
to the Unxt 3 Plant Design and Analysis Report, several de51gn
" changes have been effected by subsequent amendments, priﬁeipally
Amendhent No. 5. Specifically, sdch changee provide (i) in lieu
. :df‘one of the two isolation condenser systemns originally'proposed,-
a high pressure coolant.lnjectlon system which, in addition to
serving as a backup for the remalnlng isolation condenser system,.
can restore any loss of coolant resulting from postulated breaks'ﬁ
of limited size in the primery system, (ii) additional redundéncy
in componéﬁts of each of the core spray systems, (iii) a low
pressure coelant injection system capable of promptly.refiooding
V,fhe'eore to prevent sionificant.core melting after a postulated,

"acc1dent resultlno 1n the loss of coolant at the maximum credlble
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‘rate, (iv) redundancy in emergency power, (v) emergency/coolant

supply, (vi) automatic reliefl valve operation, (vii) two separate'
and 1ndcpcndent containment spray s;stems for each unit 2 and 3,
-and (V111) redundant components in the rod worth minimizer..

Each of the foregoing changes provides additional
éséurance that the Commission's General D051gn Criteria W111 be
;atlsfled and that Unit 3 can be constructed and operated without
jqqpardizing public heaith and safety.

1,2 Applicability to Statement of Issues in Notice of Hearing

This document is responsive principally to the first
vlssue, and incidentally to the fourth 1ssue ‘stated in thé-Notice'"
" of Hearing 1ssued hcreln datcd Aunust 22, 1966, With respect 'to
sutrparagraph (1) of the first issue, the following sectlons
2.0, 3.0, 4,0, 5.0, and 6 ,0 pTOVlde a descrlptlon of the pronosed B
n\de510n or the facility, set forth the prineipal archltectural

and eng;neerlng criteria for de51gn and identify the major
featurés_of components on which technical information is required.
Section 6;O.also.commits the Appliéant to furnish such technical .-
informétibn and, therefore, ié reéponsive'to subparagraph (2) -
:l-of»thc first issue, |

3 in.rglation to thénissues raised in subparagraph (3) of4 
the'fifs;.issue, the_AppliCant cgnSiders that there are nb
;unresnlved safety questibns Tespecting Unit 3 and, accorﬁingly;
fhat-a résearch and deyelopment'program is not reauired to resolve
safety questions. ECven thou"h‘further‘teSts and design effort

are requlred to conflrn analyses and establlsh ‘inal detdiléd
de51gn of certaln components, these are natters which lie. bevond the

issues relevant at this stage of the 11cen51ng process. As was



stated in the Initial Decision dated December 29, 1965.entefed'
in AEC Dkt, 50-237, '"all such efforts will be analyzed and
| eValqafed by ihe Applicant and the Steff ae the project goes
forward. and all wili be'Considered.erior to lieensing the
fac111ty for operation," .
While the document in its’ entlrety 1s respon51ve eo

subparaoragh (4) (other than the clause respectlng unresolved

afcty questlons) of the flrst 1ssue, thc Appllcant con51ders N
f"that sect19ns;2.0 7. 0 and 8 0 are part1cularly relevant 1n thls

respect, ,[n




2.0  SITE AND ENVIRONS

The site for Dresden Unit 3Ais the Dresden Nuclear Power
Station owned by Commonwealth and consisting of approximately 953

acres in Goose Lake Township;‘Grundy County, Illinois. In addition,

”i‘Connonwealth leases fron the State of 1111n01s approx1nately 17 acres

lylng in two narrow strlps of river frontage alonf the northeast and '
‘east edces of the Statlon. The Statlon boundar1es~wenerally follow '

the 1111n015 Rlver to the north the KankaLee River to the east a

o country road from Dev1ne extended eastward to the hankakee River on

';the south and the Eloln, Jollet and Eastern Rallroad rlﬂht of- way

- on the west.,

_ The Dresden Statlon serves as the 51te for DresdenlUnlt 1
General Electric b0111ng water reactor, whlch is and has been 1n.
:operatlon since 1960. *Drésden Un1t 2z, located 1nmed1atcly west. of
'Unlt 1, 1s under constructlon pursuant to CPPR 18 issued January 10
1966 pursuant to the In1t1a1 Decision entered in AEC Dkt. 50-237.

'Dresden Unit 3 is to be located 1mmed1ately west of and adjacent to S

 Unit 2. The'eastermost unit, Unit 1, will be situated approximately

0. 5 m11e fron the center line of ‘the hankakee Rlver to the east and

the westernmost unlt Un1t 3, w111 be located approx1nately ‘one n11e_;4-

from the west boundary of the 51te and all of the units w111 be.
"situated approx1mately O 5mile south of the center line of the nav1--'
ir-gatiOnal channel in the Illinois River and 0.5 n11e north of the SOULh

lihoundary of the 51te (sec' Plates 3 and 4)

There are no re51dences on the 51te. pOTLlOﬂS of the 51te )
out51de the fenced area occupled by Unlt 1 and requlred in the con-'
structlon of Units. 2 and S'are leased to a nelghborlnr farner for
cattle gra21ng and productlon of f1e1d crops. ~ |

‘Dresden . Nuclear Power Statlon was thorouwhly 1nvest10ated as a
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3. 0 SUHHARY DESCRIPTIOJ OF THE FACILITY

3 1 Introduction

Dresden Unit 3 1s to be a General Electric b0111ng water
“'reactor 1dent1ca1 in 1ts de51on features to Dresden Un1t 2, the con-
-structlon of whlch was rocently authorlzed in the proceedlngs on the

applleat;on of the Commonwealth Edison Company in Atomic Energy

.ﬂ'Conmission'DOCket 50-237. 'Certain common faoilities are provided

'Q,.for Unlts l 2 and 3 Wthh are sunmarlzed in Sectlon 5- hercof

Almost all of the features of Un1t 3 have been denonstrated .

»

successfully in the operat1on of one or more of the General Elec;rlc? :

b0111na water reactors whlch have been constructed 1nc1ud1n¢ the ba51c*

"‘-fuel de51gn, 21rcaloy ruel claddlng, hydlaullcally operated control

L rods, in- core neutron monitoring 1nstrumentat10n, pressure suppre551on:'
l;contalnment and radloactlve waste c0ntrol._ All new'features (see
‘“hSectlon 6.0 hereof) Wthh have not yet been utilized on an operatlng .
' reactor w111 have been denonstrated on’ Dresden Un1t 2, whlch W1ll bc.
-placed 1nto operatlon approxlmately one year prlor to Unit 3,
A technical descrlptlon of Unit 3 is given in Sectlon I-4. 0
of the Plant De51on and Ana1y51s Report. The follow1nolls 1ntendedf7:"

‘; to hlchllcht the prlnC1oal de51gn features which are 51rn1f1cant toi*"'

o safety con51derat10ns, and Table 1 summarizes plant de51~n features'

‘and some data apprOprlate to achieve a reactor thernmal output of

2255 MY ‘ While some of the paranetels llSLed in the’ table may be
-reflned as de51ﬁn ~and’ orocureneat procresses, the f1na1 de51on w111,"
'satlsfy the pr1nc1pal archltectural and engineering criteria for |

' de51gn as set forth in SGCLlOﬂ 4 hereor. A d1aw1nc of the- reactor.

°iand contalnnent typ1ca1 of that contenplated for Unit 3 is shown 1n

Plate 5.,;
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l3.2.ReaCtor Primar® Svysten
. The ‘Teactor is a single cycle, forced c1rcu1at1on, b0111ng
:watcr reactor oroduc1ng steam for dlroct use in the stean turblﬁe.<
The fuel for the reactor core consists of sllnhtly enriched
uranium d10x1de pellets contalned in sealed Zircaloy-2 tubes. These
fuel rods. are assembled into 1nd1v1dual fuel assembl1es of 49 fuel
:rods.each;. A complete core loading consists of 724 fuel assemblies.,
| Control of the core is achieved by 177 movable control rods
and 324 temporary control curta1ns. The control rods con51st'of
assembl1es of-3/16-1nch diameter, sealed, stainless steel tubes con-
vtéining compocted boron powder and held in a cruciform erray’by.a
'stainless,steel'sheath fitted'with castings at each end. The.control.

“rods are of the bottom-entry type and are moved vertically within . L

‘the core by individual, hydraul1cally operated locking piston.type_'

control rod drives., The control rod 1s w1thdrawn or- 1nSerted at a S

limited rate, one rod at a time, for power level control;and flux

shaping during reactor operation. Stored energy available from gas- . ° -

charged accumulators and from reactor pressure provides hydraulic

- power for rapid simultancous insertion of all control rods”for-reactorf"-

': shutdown,” Each drive has its own separate control and scram deV1ce.»

"~ The temporarv control curtains fabrlcated of boron sta1n1ess steel
('w1ll be_f1xed between fuel channels durlno the early llfe of the’
initlel core to supplement the control rods, Reactor power level
control is auomented by controll1ng the rec1rcu1at10n flow rate

'through;the reactor core.

A standby lqu1d control system is prOV1ded as an 1ndeoendent :

redundant control mechan1sm to be used in the remote event that the}ﬂ!ff

control rod system.become 1noperat1ve.

The reactor pressure vessel contalns the reactor ‘core and.

Qstructure, the steam separators and drvers, the jet punps! the control
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;"rod gulde tubes, the feedwater, core spray and standby 11qu1d control
»spargers, and other conponents. The naln connections to the reactor .‘
" vessel 1nclude the stean 11nes, Jet punp reC1rculat10n 11nes, feod-
water llnes, control rod drive thlmbles and other connoctlons for core -
coollng,i Plate 6 is a'cut-away view of-the reactor vessel and core
arranoement. | o | |

Reactor coolant entors the botton of the core and flows -

upward throuoh the Iuel assemblles where bo1l1ng produces steam;vilheﬁi
steam water mlxture ‘is separated"by stean separators and dryers locatedL‘
w1th1n the upper portlon of the reactor vessel," and the steam passes :
throuch stean 11nes to the turblne.' The separated water mlxes w1th
Athe incoming feedwater w1tn1n the reactor Vessel and is returned to ﬁjiT;
the core 1nlot throuOh Jet pumps located within the reactor vessel.sd'
ﬁﬁtThe motlve force for the jet pumps is supplled by the water from the ?d
"two reactor coolant reclrculatlon loops. The rec1rculat10n¢pump s
motors receive electrical power fron'variable frequency motor- ‘l
ﬁlgenerator sets whlch are used to vary punp speed and the resultant

rec1rculat10n flow rate as a neans of reactor power level control.

3.3 Contalnment Systems. © | § _‘. - yl' ::ylﬁg
| Unit 3 employs an independent primary containment systemh- T
u”‘1dent1cal to that for Dresden Unit 2.:.The‘primary'containment, con~:.f
51st1n0 of a drywell a pressureasunpression'Chamber and‘interconr B
-nectino vent plpes, prov1des the pr1nc1pal contalnnent barrler
surroundlno the reactor pressure vessel-and recirculation cooling
.system. Any leakage from theﬂprimary containment is to'the secondary
: nlcontainment systemlwhich consistshof,the reactor building, the standby
'&as'tréatnenthsysten, and- the 310 foot stack These‘latter.features:;
"of the secondary contalnment are’ connon to both Units 2 and o.’

.The " prlnary contaznnent is’ de51gned to acconnodate the
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pressures and temperatures which would result from or occur sub-
,(

" sequent to a fallurc equlvalent to a c1rcunfercnt1a1 rupture of a re- .-

c1rculat10n 11ne w1th1n the primary- contalnnent. The pressure sup-

. pre551on chamber is a steel torus-shaped pressure vesseltapproximately

half filled'with.water, and located below and encirciing'the drywell.,

The vent system from the drywell terminates below the water level of

E the pressure suppre551on caalber S0 that in the event of . a p1pc failure

O -

z

% in the dryvell ‘the released steam would pass dlrectly to the water. vhere

\

1; would be condensed K Thls transfer of energy to the water pool would;
reduce rapldly (w1th1n 36 seconds) the re51dual pressure in the dry- -
well and substantlally reduce the potent1al for subsequent leakane fron
‘the prlnary contalnnent.A ' ‘ |

Two features are included in the prlmary contalnment design

to ald in malntalnlng the 1ntegr1ty ‘of the primary contalnment

}system 1ndef1n1te1y in the event of a loss-of-coolant accident, = -

" IFirst, two .independent, redundant cooling systems are included for

{the removal ‘of heat within the drywell and the pressuré suppression

- chanber. Second, provision is made in the'containnent strutture

de51gn to 1nert or control the comp051t10n of the containment

' '*gatmospherc during plant Operatlon. ‘The inert atmosphere is

1f:fintendedAto-prec1ude a hydrogen-oxygen reaction should any

'--appreciable metdl-water reaction occur subsequent to a loss-of-

L coolant acc1dent

3

The prlnary safenuards functlons of the secondary contaln- L

ment are to m1n1nlze oround level release of alrborne radloactlve

materlals and to provide for. controlled flltered and clevated

release of the bu11d1ng atnosphere under acc1dent conditions.

. The reactor bu1ld1ng wh1ch encompasses the pr1mary contalnment oE
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Units 2 and 3 provides secondary containment when the primary'l

‘containment is in service, and primary containment during periods ..

when thé primary containment is open.- For these reasons, the

- reactor building is designed as a controlled leakage structure.’

A standby gas treatment system is provided to treat the reactor

- building atmosphere and exhaust it to the 310 foot stack during

" containment isolation conditions.

' The safeguards features of both the primary containment

andffne'reactor building are capable of being tested Perioai6311Y-‘i”‘”g

r ]

3.4 Auxiliary and Standbv CoolinO'Svstems

1

In addltlon to the turbine generator and naln condenser

T;systen multiple 1ndependent aux111ary systems are prov1ded for

reactor and contalnmcnt coollng undet various normal and abnornal PR

conditions. S . e

(a) A shutdownvcooliné system is provided which circulates

water fron the reactor through heat exchangers and back to the_n

Ci'reactor for the removal’ of reactor decay heat,

. from the main condenser, The 1solat10n condenser has its own

(b) An isolation condenser system is prOV1ded for d1$51pat1on”

'of’decay heat when the reactor is under'full pressure'and isolated;-

“ contained coollng water w1th replenlshment Erom two 1ndependent

- and to provide coolant inventory eontrol and heat dissipation to .

‘sources. . o N , .

(c)r A hlgh pressure coolant 1nJect10n systen is prov1ded for..

dlss1pat10n of decay heat as backup to ‘the isolation condcnser,:7-f

_-.the suppression chamber under postulated slow depressurization

accidents,

(d) .Two core spray systems are designed to pump water under

~accident conditions from the pressure suppression-chamber pool
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?dhdirectly:to the reactor core by a spray header'or sparger'mouhted'
ih the reactor vessel above the core, |

(e) ‘A low pressurc coolant injectioh systeu is provided to
pump‘water from the suppression chamber pool through heat exchangers.
plpdirectly.to the inner vessel surrounding the core, thus refiooding

the core and maintaining cooling of the fuel assemblies subsequent

7 to postulatcd loss of coolant accident.

(f) " An emergency coolant'supp1Y-system, provided hy e'cross-tie‘t
betueen the'serviceawatef system and the feedwater system, makes'~f
”s'évaileblc'an-inexhaustible supply.of'cooling'water.to the core ehd-t
cohtainmeht_indcpendent‘of all other coolinglwater'sources\. | |

(£) .Ih addition,'the design providesrfor two'indopendent ff'
.sprlmary contalnmcnt spray coollng systems which pump water under
acc1dent condltlons from the pressure suppr0551on chamber pool
,through a heat exchanger to spray nozzles dlscharglng into the p

v
e

‘drywell,

'S.Slihlant~coutrol and Instrumentation
.ﬁeactor-power is controlled by moVemeht of.control rods
and by regulation of the recirculation‘flow rate.' Control rods
" are used to bring the reactor through the full range of power and
"vto shape the core power distribution, Load following and adjust-

-ments 1n reactor power level are accompllshed w1th rec1rculatlon:”_mu

: flow control Procedural controls supplemented by protectlve deV1ces>hi;
are used S0, that thermal performance does not exceed establlshed |
11m1ts. ~Also, to m1n1m1ze the consequences of postulated react1v1ty

'insertlon, a rod worth m1n1m1zer is prOV1ded to restrict control: rod

‘i patterns to those in wh1ch the worth of any Tod does not exceed a .

'nom1nal 0 OZSAk
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: | '  'A bypass system having a capacity of approximately‘40%
;-Of'steam'flow'at rated load is supplicd with‘the'turbine'to'restrlctig 8
‘z”ijVerprcssure trans1ents resultlng from sudden turblne control o

alve or stop valve closure.' Part1a1 load reJect1on can be

'~»h_accommodated by the rap1d act1on of the bypass system,

Tho renctor protaction systom overrides the abovo control h
‘ _Nisystems to initiate any requlred safety act1on.d”The-reactor prOtec£1°ﬁ~
..if:system automat1cally 1n1t1ates appropr1ate action whenever the _h,:'fqﬁf
; fplant cond1t1ons mon1tored by the system approach pre- establlshed - '
f11m1ts.. The reactor protect1on system acts to shutdown the |

reactor, ‘close 1solat10n valves, or 1n1t1ate the operat1on of

Vother safeguards systems as requ1red Components of . the reactor s
7protcct1on syétem can be removed from service for test1ng and |
.yfma1ntenance w1thout 1nterrupt1ng plant operat1ons and w1thout
”fnegatlng the ab111ty of the protect1on system to perform its
nfprotect1ve funct1ons upon rece1pt of the approprlate 51gnals.m
Instrumentatxon is prOV1ded for contlnuous mon1tor1ng of fﬁfh;
7fﬁthe rad1oact1v1ty of spec1f1c process systems and to prov1de' o
aalarms or sxgnals for apprOprlate correct1ve act1ons. In add1t10n,
: ?radlatlon survelllance of the 51te and enV1rons w111 be ma1nta1ned

Controls necessary,for safe operat1on of the reactor

'-are located 1n the Un1t 3 control room 1n the turblne bulldlng.,,

- '5_3.6- Fuel Storage and Hand11ng ‘

New fuel is stored 1n a dry vault 1n the reactor bu11d1ng-',?fl
“fRefuellng is conducted under water, and the 1rrad1ated fu°1 15
i ,stored under water 1n the reactor bu11d1ng “"tll sh1pment from

B the s1te.f;f[f"7
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3.7 Electrlcal System ' _
The electrlcal output of Un1t 3 w111 feed into the 345 KV"

- network throu0h f1ve 345 kV c1rcu1ts. ~The’ prlmary feature of the

‘electric power system serving Drcsden Statlon is the d1vers1ty of

dependable power sources, nhyS1c111y 1solated so that any one

2

“% 1nstrunent of fa1lurc affectlng one source of suoply will not

ommunicate to alternate sources, thus‘assur1ng a contlnuous source:

"ngof auxlllary power to Un1t 3. Aux111ary-power can be supplledAfrom:“
"flve separate and 1ndependent sources' Unit?2 Un1t 3, the 345 KV
transm1551on systen, the .standby d1ese1 generator system and a

34,5 KV 11ne.: Three standby d1ese1 generators are prov1ded any two
pf wh1ch can serve the emer"ency requlrements of one -unit and the
Pormal shutdown requ1rements of the other. |

i%

A stat101 battery for Unit 3 is used for all controls V1tal

vl

‘%o plant safety and’to power certaln-functlons requ1red for a safe
e'zhutoown,-such as c1051ng of 1solat10n valves, open1ng valves to
‘ the isolation COOllng system prOV1d1ng llght1n and reQU1red
v1nstrumentatlon. Exannles of such requ1red 1nstrumentat10n are the
control rod pos1t101 1nd1cators and a neutron channel to monltor the5

“7'core durlng shutdown,

3, 8 Rad10act1Ve Waste Control

Gaseous, 11qu1d and solld waste control fac1l1t1es are
prOV1ded to 11m1t thc release of rad1oact1ve nater1als fron the 51te*

Cin accordance w1th appl1cab1e renulatlons.4 .‘f
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PRIVCIPAL DESICV FEAFURLS OF DQESDEN UNIT 3

Statlon.

‘1 Net Electrlcal Output jigl?ff“ffl?ifﬁafi;??457f9f.i':715 MY

g-.'Reactor

Thermal Output AT T e T 2285 MW
- Core Operating Pressure LS e o TTT1000 psig
Total Core Flow Rate_.‘ﬁ
Steam Flow Rate '

.98 x 108°1b/hr
8,62 x 105 1b/hr -

e
Wy -
Ei
3

p

. Core

C1rcumscr1bed Core D1ameter A;f*f uﬁf]jff;_f'tQ{ -* 189,7 1inches pk'ii
Act1ve Length - P *;yl.fz;“ S o 12 feet

“Fuel Asscnblv . ‘

- 724 ‘
7 x 7 .
Zircaloy-2

. fﬁ.Vumber of Fuel Assembl1es e
.3 'Fuel Rod Array e
4 Cladding Material o
i".Fuel Material “ U0y e
+ % - Active Fuel Length ST T o e o w0 - 7 144 inches
i:Cladding Outside Diameter - - --u i 7 ..o . 0,570 inch -
... ~Cladding Thickness .~ . - - . on o0 DLt o0 Do 0, 036 inch
"”éFuel'Channel Material P S P ‘:4"3*5'1Z1rcalov 4

'Control Svstem

.+ 2" Number~ of Wovable Control RodsA L 177 _

. -}. Shape of Movable Control Rods" Con i L Cruciforn

~¢ Pitch of Movable Control Rods . ==~ =~ =" "7~ 12,0 inches '

. Control Material in Movable Control Rods[;"f ... - Boron Carbide

“g”Type of " Control Drives . Co "+ Bottom entry, - -

"~ hydraulic actuated

"Boron - Stalnless .
steel :

324 '

Movement of control
rods and variation
of coolant flow _
rate : -

rHater1a1 in Temporary Control Curtalns

fVumber of Temporarv Control Curtalns .rff“
5 Control of Reactor Power Output. :

~ii€ore Desrgn Data and Operat1no COndlt1on$g?

36 7 kw/llter
63 527 sq, ft. .-
116,300 Btu/hr- ftz
349 ooo Btu/hr ftz

"Power Den51ty ' e o
... Heat Transfer Surface Areaxjj
.+ "Average Heat Flux,. PR
oo Maximum lleat.:Flux: ,1".37“
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e Core De51nn Data and’ Ooeratlng Cond1t10ns (Cont'd)

“’_Number of Jet Pumps'

Minimun Cr1t1ca1 Heat Flux Ratio at R e
' Overpower - Fnual to or Greater, Than = % 7 0 1S

.Core Average Vo1ds of Coolant w1th1n Assembly f53_37%-jfff"

Core Average Ex1t Qua11ty of Coolant o
within Assemblies . . . .. ‘ :u»m‘ff7f-‘f 9.9%

f':Deqlon Power Peak1ng Factors"-"' R

Total Peaklng Factor . .
Addltlonal Allowance for Overpower

L] ._lv
N O

iNuclear Des1gn Data,'

Initial- Average Fuel Enrlchnent L 2,09
Water/UO, Volume Ratio - . , ;~,ﬁ'l:;ﬁq¥f. 2,38
.Excess. React1v1ty of Clean Core»'_ S A
si(Uncontrolled) at 63°F, A,W”nf,i"v‘f;fif:'f‘" 00,260k . -
Total Worth of Control* L el T e 0,304k
_ Reactivity of Core w1th All Control Rods In 0496 k
Worth of Standby L1qu1d Control Systen*-" e g{'O lﬂbk"

Reactor Vessel

020 ft. - 11 in.
c.68 ft. - 7 5/8 in,
e 1250 p51g R

In51de Dlameter~
Overall Length
De51gn Pressurc

B Coolant Rec1rcu1at1on Loops

Locatloq of Rec1rcu1at10n Loops
- Number of Rec1rculatlon Loops
.Pipe Size - :

ZT?Contalnment Drywell -_
L2 : L
28 1nches,
20

Location of Jet PuijLLHl '~In51de Reactor Vessel-

”Primarv y Containment .= =~

'-Pressure Suppress1on o

" 62 psig

»De51gn Pressure of Drywell Vessel I
‘Design pressure of SUppre551on ;g;~v
Chamber Vessel ~ . L

“ .62 psig
.;fMaxlnum Leakage Rate

e:?VLess ‘than 0.5ﬁ Free-
-~ Volume per Day

-,Secondary‘Confeinment ”iff?CJW e

- Reinforced concrete and
‘steel superstructure -

e . with metal siding ‘.-

© " Internal Design Pressure .-~ i © 10425 psig
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Secondarv Contalnncnt (Cont'd)

A.Ma\(1mum Inlea]\age Rate ‘A 100% .free Avolume jper davat .‘
o \ : Sote e s T 0,28 in. water negative pressurq

*:Structural De51cn o

S 0.1g.

.- 110 mph '

" . Dose not to exceed SOO mrem in

- 8 hours under accident conditior
" assuming full core melt ‘

. Se15m1c Re51stance
, ~ - 'Sustained Wind~ Load;ng
SR Control Room Shre1d1ng

”'lf"Unlt Electrlcal Systems

© 5 - 345 KV

Vunber of Incomlng Power Sources ‘
BRI PRI T - 34,5 KV

2 Auxiliary-transformérs =  -.-
'3 Standby dieseél generators ﬂ*
~" shared between Units 2 and: 3
.1 Standby transformer - - S
1 Statlon battery

”ffSeparate<Roﬁerg$oureesﬁProVided? -

o Reactor Instrumentatzon Svstem'fq”

Locatlon of Veu ron Wonltor Systen‘ ;In core
- Ranges ‘of Vuclear5Instrumentat10n“{ ;
Startup :Range C T e
" Intermedidte. Range
Power Range '

. fSource to 0 015 rated power
©'0,0001% .to 10% Tated- power
*'l% to 125° rated power

Reactor Protect1on Svsten

IVENumbcr of Channels 1n Reactor c .
"' Protection Systém - R
_rNunber of Channels Requ1red to Scram -
- . - . or Effect Other Protective Funct1ons 2
"TL.Number of Sensors per. Won1tored e
. Variable in Each Channel’ o
. ,:"Method to”Prevent . Unwarranted Wlth
drawal of Control Rods’ :

‘”;Automat1c 1nterlocks

of Svstems and Funct1ons

Othcr Enn1neered Safenuards--}Sd%m,,
'To cool the core under assuned

- loss of coolant accident; :
. capability to reflood the core‘
OO follow1nn coolant loss.

2. Core Spray Systems

iTo prov1de a means of cool1nn thd
- core by .reflooding. the ‘core sub«
sequent. to.a postulated loss of
Ccoolant acc1dent. U

Low Pressure Coolant In3ect1o
System T



7f70ther Englnecred Qafeguards Summary of Systems and Funct1ons (Cont' d)

- 2 Contalnment Spray Coollng

ﬂiTo remove energy from primary
" containment subsequent to assumed
loss of coolant aCC1dent

Systems

5¥_H1gh Pressure Coolant In3ect1on Mdl_To provide backup cool1nv ‘capacity

Rt System

dﬂfEmergencleoolanﬁisuﬁﬁlyfé SRR

"% Main Steam Line Flow. Restrictors

" Isolation Condenseér .. -

,;COntrolqRoderiye:TninblelSupportfifVTo prevent .a control rod- dr1ve

'Primafyfcpthiﬁﬁgnt}ihgitiﬁgfsysiem[

 to the isolation condenser and to
-+ provide high pressure coolant

"~ makeup for postulated slow - |
depressur1zat10n acc1cents..wwji}

‘,iTo prOV1de an. 1nexHaust1ble supoly
" of water to the core and contain-

nent 1ndepcndent of all other cord
.- cooling nmethods., -

Y B

. To linit'the free'fall of a cdﬁtéal
. 'rod from the core to approx1natelx
o five: fect per second S

mechanism from falling away from7/
"the reactor pressure vessel”’ 1n’thd
”=un11kely event of -a, fallure of "a:
dr1vc thlnble.. :

" -A constriction in each main ‘steam”
“-line to reduce rate of blow-down*
="in event of postulated severance
. of the main steam line,

f*To av01d overheatlnv of the reacton
. fuel in the event that reactor ﬁj
- feedwater capability is- lost and
" other normal heat removal systems:
.- which require a-c electrical powe¥
... for operat1on are not. avallable.q

'VfﬁyTo effect reactor containment”
. automatically. ‘when required under

}postulated acc1d°nt condltlons*

Isolated Valves .’

. primary contalnment system to pre<
*. clude a hydrogen-oxygen reaction®

LTSUbsequent to a postulated coolanQ
~“‘loss acc1dent. P AR




ﬂOther Fn01necred Safecuards - Sunmary of bvstems and Functions (Cont'd)

,.Standby Cas Treatment Systen T To provide a means for removal’ of
L B ‘v particulates and halogens from
: g;ﬂUnlts 2 and 3 reactor building air.
...~ under postulated accident con-
" ditions prior to discharge of the
. filtered air through the Units 2
.. and 3 stack, Also provides a-

" " 'means for maintaining the reactor
“building at a negative pressuré so
e e o that leakage s into ;the reactor .-
B T e e p e et et building and thuse prcvents ground‘

I S s e level releasel of building airunder
:w#gpostulated aCC1dent condltlons.;.~

Standby Liquid Conttd}«systgm“_;;:fj To prOV1de a recundant 1ndencndent-
: Sy T e e T " back-up -control mechan1sn in the-

" event -that- the control system be-f
¢gcomes 1noperable. S

.
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‘*4.0“ PRIVCIDAL ARLHITECTJQAL AVD EVGI“PERIVG CRITLRIA FOR DLSIGN

The pr1nc1pal archltectural and eng1neer1ng cr1ter1a for

desrgn for the plant are summar1zed below.'

4.Ij Plant Des1gn

Pr1nc1pal structures and equlpment wh1ch nay serve e1therf’

%yto prevent acc1dents or to m1t1gate thelr consequences w111 be
ddesroned fahrlcated and erected 1n accordance w1th appllcable
%jcodes and to wlthstand the most sevcre earthquakes, flood1ng con-“:f557°w
§1d1t10ns, W1ndstorms. 1ce cond1t1ons. temperature and other'<”"
Tideleterlous natural phenonena ant1c1pated at the 51te durlng the
1;11fet1me of th1s un1t.~ - . | ”

4 2 Contalnmcnt

The prlmary contalnment 1nc1ud1ng the drywell pressuref
f?suppre551on chamber, assoc1ated acccss openlngs and penetratlons,

ffw1ll be des1gned fabrlcated and erected to accommodate, w1thout

"uf;farlure,‘the pressures and temperatures resu1t1ng from oT subseauent rgd'

'“to the double ended rupture or equlvalent fa1lure of any. coolant p1pe
’w1th1n the drywell | .

'f?b Prov151ons w111 be made both for the removal of heat fron L

‘ﬂjiy'thln the prlmarv contalnnent and, for such other neasures as may

,

“3]fbe necessary to ma1nta1n the 1ntegr1tv of the contalnment system as;f”"'

~:5pﬂlong as necessary follow1nn a. loss of coolant aCC1dent

":systen,,w1ll prov1de conta1nment when that svstem 1s Open and

. “secondary conta1nnent when the pr1mary conta1nnent system 1s closed




’id.f Prov151on w1ll be- made for 1n1t1a1 preoperat1onal pressureﬂjf”"

Q]and leak rate'testlng of ‘the’ ent1re prlmary contalnment system and 1"‘

“5*for leak rate testlng at per1od1c 1ntervals after the fac111ty has

'#{fcommenced Operatlon. PrOV151on w111 also be made for demonstratlno

w'?ffthe functlonal 1ntegr1ty of reactor bu11d1ng contalnment

dffThe 1ntegr1ty oE the complete contalnment system and such

;other eng1ncered safeguards as may be necessary w111 be des1gned

’fiand malntalned so that off 51te doses resu1t1ng from postulated ,ﬁ

'bf;acc1dents W111 be below the values stated 1n 10 CFR lOO

4 3 Reactor sttem

A d1rect cycle bo111ng water reactor w111 be employed to

vprroduce steam at 1000 p51g for use in a; steam drlven turblne-s'” h

;The reference des1gn thermal output of the reactor 1s

-,fgenerator

ﬁfapprox1mate yfzzsi

‘f7faiagiqé}f”

fjc; ‘The mlnamum cr1t1cal heat flux ratlo and nax1mum fuel

ﬁfcenter temperature evaluated at the des1gn overpower cond1t10n W1ll]?"f{’

”f;fbe below values whlch could lead to rod fallures. :

:;dli Fuel:rod claddlng thlckness wlll be des1oned to ma1nta1n

?claddlng 1ntegr1ty throughout the ant1c1pated fuel 11fe. F1$51on5u

{ﬁgas release wi rn the rods. and other factors affectlng des1gn l1fe:

f’must be con 1dered for the max1mum expected exposures.

SYsten a d_other“statlon trans1ents and maneuvers wh1ch mlght be.f'”

%fexpected w1thout conprom151ng safetv and W1thout fuel danaoe. f;gﬂ;?-“




LA
.

g;a The reactor w111 1nc1ude separate systems including
.overpressure scram, thc 1solat10n condenscr, safety valves, and

,;}turblne bypass, to prevent serlous pr1mary reactor system over-

e pressure.,

"h,J Power excus1ons wh1ch could result from any credlble

'3_react1V1ty add1t10n acc1dent w111 not cause damage, either by

;_motlon or: rupture, to the pressure vessel or . 1mpa1r Operat1on of
'7frequ1red safeguards. |
‘1. Heat removal systems w111 be prOV1ded thCh are capable

' of safely accommodat1ng core decay heat under all cred1ble cir--

- cumstances, 1nc1ud1ng 1solat10n from the maln condenser and loss

1ﬂf_of oolant from-the reactorﬁ ‘Each dlfferent system so provlded

- w111 have approprlate redundant features.,

n<fj React1v1ty shutdown capab1l1tv shall be prov1ded to. make

.

d”;and hold the core adequately subcr1t1cal by control rod actlon,

"f from. any p01nt in the operatlng cvcle and at any temperature down;fy

. to room temperature, assumlng that any one control rod is fully

""w1thdrawn and unavallable for use. ’,”

- k.A Redundant backup react1V1ty shutdown capab111ty w1ll be e

: prov1ded 1ndependent of nornal react1v1tv control prov151ons. ThlS

E system ‘will have the capablllty, w1th adeouate narg1n, to shut down':

- the reactor from any operatlng cond1t10n.-

4,4 Control and Instrumentat1on o ' e

A.a, The plant w111 be- prov1ded with a centrallzed control

'T'f‘room hav1ng adequate shleldlng to permlt occupancy durlna all de51on

acc1dent s1tuat10ns.,

b.A There wlll be suff1c1ent 1nterlocks or other protective de-‘uil

',i.V1ces s0 that procedural controls are not the only means of prevent1ng

ARNASY- ;and Xa- A—"' : o . . . . C - n



S e r e
.c.A-A rellable reactor protect1on system will be prov1ded
:to automatlcallv 1n1t1ate approprlate actlon whenever plant
',condltlons approach pre establlshed limits, Perlodlc testlng
'capablllty will be prov1ded Suff1c1ent redundancy will be pro-'

. vided so that fa1lure or renoval from serv1ce of any one conponent

'“"or portlon of the system will not preclude scram or actuation of

uéotherfprotect1ve devices.when required,

- 4,5 Electrical Power

Sufficient-normal and emergency auxiliary sources of

electrlcal power: hlll be prov1ded to assure. a capab111ty for

prompt shutdown and cont1nued ma1ntenance of the plant 1n .a saEe‘”

o condltlon under all credlble c11cumstances.

\»; 4.6 adloactlve Waste Control

a. Gaseous, 11qu1d and sol1d waste control fac111t1es w1llﬂi,-

be d051gned so that dlscharge of effluents and off s1te shlpnents
:.shall be in- accordance With 10 CFR 20, o s
| _'b.' Process and dlscharne strcams w1ll be approprlately
4mohltored and such automatlc featureszlncorpOrated a5<may beus
‘necessary to prevent releases.above'thejpermlssihle'lihitsvof‘
" 10 CFR 20, R o

4.7 Shielding and Access Control

‘ The radlatlon sh1eld1n0 in the un1t and the stat1on accoss

':‘control patterns w1ll be such that the doses shall not exceed those 547:*V

-

lepcc1fled 1n 10 CFR 20,

- 4.8 'Fuel Hand11n0~and Storage |
ApprOprlate fuel ‘handling and storaoe fac1l1t1es w111 be
‘ prOV1ded to preclude accldental cr1t1ca11ty and to prOV1de coollng

.f'for‘speht fuel,



= xrenalnlng un
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'@;and RlantiSég rity. ‘Fer ffi” Certaln serV1ce fac111t1es are also
"ﬁ}shafed includ
System, SerV1ceiWater System, Hake up Demlnerallzer System Seffoa

3ystem. Fallure of such systens would not




® 5. @

'-b;: New Fuel Storage

e eed L

Un1t 1 W1ll contlnue to utilize its own new. fuel vault

;.1_ whereas ‘the storage vault for Un1ts 2 and 3 has been spec1f1ca11y

-de51gned for use as a common new.fuel storage fac111ty.
c.’ Reactor beilding Cleeed Coolihg Water System
. This system serves as an interface between'certain other
hsystemsAwhich are exposed‘to'the_reactor and the river'water, and
A prevents potential leakage of radioactive materials direetly to
lthe river.. Sharingiof these'systehs hrovides greater'flexibility ;L

'.of‘plant operations which is assessed as contributing to overall

'“‘,plant safety.r | - o S o .

“d. Aux1llary Power.Systen ‘

The three un1ts are tled together electrlcally only 2
:f‘through the Edlson transm1551on system. Unit 3 der1ves 1ts
ﬁauxiliary power from the 345 KV system and Unit 2 from the 138 KV

~._system. ~An electrieal fault in one aux111ary eiectr1ca1 syStem

L will net propagate to the other aux1llary systems.

e, Standby Diesel Generator Systen y
The Standby diesel enerator systen 1nc1udes three d1esel

‘generators, any two of which are capable of furnishino power“

;”’frequ1rements Ior Opcratlon of energencv equlpnent on one un1t and

normal shutdown power for the other,

f} “Station Battery
e‘Each.unit has a seéarate statien béttery. However;le
,; 100_percent capacity spare battery charger is provided-whichfcahy 

'be‘eehneeted to the‘d-c system of either .Unit 2 or Unit‘S;‘

‘ “ Electrical breakers are interlocked to'prevent'cohﬁecting-the'd;c

. 'systems of both Units together,



of the plant is to process 11qu1d radloactlve wastes for ‘reuse; . .

® .. @
g L1qu1d and Solid Rad1oact1ve Waste Control

4: The radwaste facility for Units 2 and 3 is des1gned for'

use as a common rad1oact1ve chemlcal treatnent plant The purpose

to dlscharge treated wastes to the r1ver, ‘and to concentrate

" certain wastes for storage and off-site shipment.

. The Unit 1 radwaste facility is entifely separate frem

. the fecillty for Units 2 and 3. Both facilities are des1gned to . f

. maintain the concentrat1ons of rad1oact1ve wastes released to the

| eDV1ronment w1th1n the limits of 10 CFR 20. . The aggregated

“*“x.discharges of‘liquid wastes will'remaih'uithln limits now'applicable, 3

t,solely to Unit 1.

h.. Caseous Rad10act1vc Waste’

lhe gaseous waste effluents from Un1ts 2 and 3 w111 use E

"’._a common- 310 foot stack Unit l w111 contlnue to dlscharne.lts

M

'»igaseous effluents from 1ts own 300-foot stack The current stack

T release 11m1ts set forth in the Dresden Un1t 1 Fac111tY L1cense

“DPR#2,~as ameﬁded will apply to aggregate’releases from all three C

fﬁunlts. The radioactive effluent from each un1t 1s monltored and

hf%'filtered, and capabllltv is prov1dcd for 1solat1ng the source from»"

15?*fthe envifons.: The summatlon of Unit 1, 2 and 3 stack gas rad1o-f5

“ﬁhact1v1ty level will be 1nd1cated in each control room,

. i, Inerting Gas Supply System

The inerting gas supplv system for Units 2 and 3 is .

if,shared,lalthough each unit has its own gas makeup system.

if’j._ Common Turbine Bu11d1ng

f' The turb1nesfor Un1ts 2 and 3 are housed in a 51ngle

*flftufbine’bu1ld1ng. The turblne bu1ld1ng vent11at1on air supply and~

" exhaust systems are Operated as a- cenb1ned system.



k. ReactorbContainnent«
“Units 2 and 3 have separate and 1ndependent primary con-

f talnments and pressure suppress1on systems. The secondary

‘i.conta1nment for each un1t below the operatlng floor level is
..constructed to serve its own un1t.. The operatlng floor will be ‘h, R
: ‘open.and conmon - to both unlts. Both un1ts share the same standby -i? ;
vrihgas treatment, vent11at1on and heatlng systems, each hav1ng o
lg?capac1t1es to accomnodate the comblned secondary contalnment volume.-i

o . . \_—‘

1, Control Roons |
| ‘ . Evaluatlons have been nade of the 1nter plant effects}fﬂéf{fq
‘ﬂ} of postulated acc1dents. It has been ascertalned that an acc1dent EI
"ln any one of the unlts, up to and. 1nclud1ng max1mum postulated
acc1dents, w111 not prevent access to the control room of any of

e

'; the unlts or prevent safe operatlon or shutdown of the other un1ts.,3 o
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:?ﬂz;?7;o. EVALUATION OF PLANT SAFETY

The general safeguards obJectlves of the de51~n of. Un1t 3

"eo-are to protect the plant equlpment and to prevent radiation eXposure

':521n excess of a small fractlon of establlshed 11m1ts to any persons

_ﬂon or off the stat1on premlses, e1ther dur1ng nornal operat1on or

”‘:"durlng acc1dent COﬂdlthnS.

In order to meet these - obJectlves, the plant de51gn and

:operatlon 1nc1ude the follow1ng

‘~';~a;’ Means for p051t1ve control of plant process parameters

:1nportant to safety. N

7 b, Inherent safety features and autonatlc deV1ces are 1ncluded
“in the de51gn to prevent an operator error or. equlnment malfunct1on

::hfron caus1ng an»acc1dent.- Tcsts are conducted per1od1ca11v to assure e
fpproper funct1on1ng of such dev1ces.,A | ) | |

C. Mult1p1e barrlers are prOV1ded to conta1n the radloactlve a b

E R R

hTﬂl»materlals. The core.is conservat1ve1y de51gned to operated Wlth

”‘thhermal paraneters 51gn1f1cantly below those wh1ch could causc fuel

L damage._,

1fd;' The plant operatlng personnel are thoroughly knowledgeable 1nrix

‘;,the plant operatlng character15t1cs,~and are’ tra1ned to follow o

.}hwrltten procedures to m1n1m12e the occurrence of' onerat1ng errors.

, Thls sect1on summar1zes the 51on1f1cance of these 1nportant

Y ”?'features as. they relate to safety of Dresden Un1t 3. l,f.

].l Normal Plant Operatlon

Dresden Jnlt 3.1is. de51gned to ooerate safely under all
ornal operat1ng nodes for wh1ch the plant is des1gned These o
Fﬁoperat1ng modes 1nc1ude sustalned full power operatlon, startlno .

fup, shuttlng down, ‘load chang1ng or naneuver1ng, refuel1ng, hot



standby;'and shutdown, - The plant is also designedrto prevent
radlatlon e\posures 1n excess of 'a small fract1on of acceptable;'
levcls to persons on or off the plant premlses under acc1dent
jcondltrons as,well_as;the normal operating cond1t1ons,
| This safety of operation“is accomplished by incorporating - ‘l;
nh{fspecific engineeredland inherent'safety features in the design of
‘Altherplant.f The extent to wh1ch these. features prov1de the de51red L

;ﬂ levels of safety is sumnarlzed in the follow1ng paragraahs. -

" a. Control of *Plant Power Output

Durlng normal plant operatlons, the control of react1V1ty,f]ﬁfff

5§'w1th1n the reactor core is accompl1shcd by means of two bas1c','”
Péfpower and react1V1tv control systems. Cross reactor power and
: ‘*,power dlstrlbut1ons w1th1n the core are controlled by the control f{m‘”

irods whlch are man1pulated by the operator. Reactor power canf'”

w'also be adJustcd and controlled over a. rance of apprOX1nately

,'430 percent bv varlatlon of coolant rec1rcu1at10n flow rate throuvh,hif;';
- the core. These functlons are accompllshed by the operator from(:f?“’i

fthe control room.'

The rate of power 1ncrease ls 11m1ted by the rate at whlch ffiiﬁ

"iflcontrol rods . can be wlthdrawn, and the rate of var1at10n of the |
;Vdfrec1rculatlon flow. Control rods are operated one at a t1me and

f-are w1thdrawn in a synmetrlcal pattern fron the corc.' In thls mannerf{ 3
?iilt is est1mated that full load. nower. operat1on can be‘achleveo at N
A':'a Tate of aoprox1matelv 3% per minute, This rate is suff1c1ently
Li~slow that load changes are always under control by the onerator, f'fff"d
. ;fiand any maneuver1no tran51ents are accomnodated well w1th1n the R
t'hé'des1on parameters of the plant. Rap1d shutdown 1s acconpllshed by

rh£.1nsert1on of the hydrau11callv actuated control rods.'f

1':-,-



e The performance of the reactor core'and the indication

Ve

B of reactor power level are cont1nuously monltored by the neutron

;ft;monltorlng systen, the. sensors of uhlch are located in the reactorj
1upcore.f ThlS systen eff1c1ent1y and accurately prOV1dcs power levelp
»f monltorlno from source range to full power on a gross and local
'§;b351s.. | | | |

~The local power monltorlng 1nstrumentat10n is des1oned tOf”“

fimon1tor local fuel elenent heat flux cont1nuously and prov1de

s {flnformatlon to perm1t evaluat1on of the cr1t1cal core parameters.ffkv‘~?“
The 51onals fron the neutron mon1tor1ng system have the ffﬁfﬂf7

f:capablllty to 1n1t1ate a scran, and thls is accompllshed through

”3Ethc 1001c c1rcu1t of the reactor protectlon system\5

The ‘reactor orotect1on systen also recelves 51gnals fron,;;J"

" other process paraneters to shutdown the reactor when estab11shed’fﬁ

g

“'11m1ts are reached and to 1n1t1ate other protect1ve funct;ons as

~”;requ1red

The de51gn of the reactor core nuclear perfornance

‘ charecterlstlcs include several features Wthh contrlbute ‘to- afﬂc
gfavorable nuclear dynamlc response under tran51ent condltlons.i ;LJ
'yeizThe nuclear response. character1st1cs prOV1de strong neoatlve |

:7f?react1v1ty feedback under severe transient cond1thons, contrlbute»Q;

‘?7negat1ve react1V1tv feedback conslstent with’ the requ1rements of

hrgoverall plant nuclear hydrodvnamlc stab111ty, and prOV1de a-
yresponse wh1ch regulates or danps chanoes in- pouer level and in-
'"the spatlal dlstrlbutlon of power productlon in the core to a
1 level cons1stent wlth safe and eff1c1ent operatlon. The response,::-
character15t1cs are 1nherent in ‘the de51gn of the plant and result{j;:?"”

from the neoatlve doppler coe‘f1c1ent of react1V1ty of the fuel

'“Vfthe negatlve moderator temperature coeff1c1ent and the. negatxve



The above coeff1c1ents, together w1th the regulatlng or-

3';¢dﬁtr¢1 dev1ces, 1nc1ud1nc the control rods, the flow control,

;ﬁ;}T;and'the;1n1t1al pressure regulator, complement each other to "f
;}f;;“achleve stable, well controlled plant perfornance over the entire

VQA.range of power Operat1on.

Af'b.i Control of Core Coollnc
| Tne plant is’ prov1ded w1th four nethods of remOV1ng heat ;g*
";31 from the core. These heat removal systens, together with the core_
'jf-de51gn features, prov1de assurance that adequate core cool1ng is :
Thava1lable under all normal modes of plant operat1on, and under

"%{fcertaln cond1t1ons of equ1pment malfunctlons or operator errors,-’f'

ﬁhﬁand lnCIUde‘the follow1ng (a) The shutdown cool1na systen is theﬁgf

V“”normal mode of remov1ng decay heat when the reactor ‘is depressur1zed

'””:f(b) the 1solat10n condensers w1th backup fron the hlgh pressure

2

»ﬁacoolant 1n3ect10n syste, removes decay heat when the reactor 1s

‘ pressurlzed and 1solated from other cool1no systems, (c) theuturb1ne'ff7”

sfdand/or the na1n condenser is the pr1nC1pal heat s1nk when the
~"?reactor 1s at hot standby, is in full operatlon, or is startlno.up

'“fhior shutt1ng down, - and (d) the rellef Vavles dlscharve steam to the'ég"‘

';i_suppre551on chamber under pressure tran51ent cond1t1ons where it 1s

:Lcondensed and makeup water is added to the reactor by tne feedwater

P

'fsystemr:"
These systems are in addltlon to those whlch are used underw

N .
o

"?}sfcerta1n acc1dent condltlons.:

kﬂ;ﬁ. Control of Fuel Handl1ng

The equ1pment and procedures used 1n ‘the handllng and

'”?storage of fuel are - de51oned to permlt safe, efE1c1ent refuellnv f‘=

M 5

”gfof the reactor“f Replacenent fuel 1s stored 1n a concrcte vault 1n=

B TIN
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' "T,the teactor-buildinog The vault is provided'with radiation

"Qfmon1tors, and the storage design plevents cr1t1ca11ty even if

f;the storaoe Vault were flooded with uater. All entrances to the

’ vault 1nclud1no fuel del1verv doors ‘and personnel open1nos, are

. .capable of be1ng locked

The fuel pool for storage of spent fuel assemblles 1s also '

» ;'located in the reactor bulldlng.' The racks in whlch the fuel

-.assenblles are placed are bolted to the floor and are de51gned
' to ensure subcriticality in the pool. The pool water removes heat'*”"

;Tand shieldshagainst tadioactivity, both of which are generated byyj**ffi

Ll jjthe decay of fission‘ptoducts in the stored erl Transfer of

L 1rrad1ated fuel from the reactor core ‘to the refue11ng pool is

accompllshed under water for -control of alrborne contan1nat1on.--'

The new and spent fuel assenbl1es are handled by spec1al ho1sts,,7l?'”
dcranes and grapples dur1ng the refuellng or maintenance uork These'ﬁf
;f1nc1ude the bu11d1ng service crane, the refuellng platform Zhd h01sts,:é
“'reactor sch1ce platform, and the Jlb ho1sts. Each of these is : : .

‘ﬂdes1oned w1th 1nterlocks and spec1a1 safety featur s to assure that.*~v”

v‘f7dlfuel loadlng and handllng can be conducted only under spec1f1c safe

'7f'cond1t10ns.‘

‘%Equlpnent 1nstrumentat10n,-and Operatlng procedures are - de51gned

'fd;f Control of Radloactlve Wastes

The rad10act1ve waste control systens are des10ned to
7; collect potent1ally radioactive wastes, and process and. dlSpOSC of themﬁ

'1n a safe manner without 11m1t1ng plant operatlons or avallablllty.“f“f

‘}so that the d1scharge of radloactlve wastes will not exceed

.Zu.;permISSIble levels.‘ The 11qu1d rad1oact1ve waste control systen

,J

”*':15 de51oned to prov1de a means for proce551ng potentlally rad1oact1ve



}5s‘f‘11qu1ds, and to collect process liquid wasteslln batches which' .ff
“;.nay be sannled and analyzed to determine their su1tab111ty for.
j.release through the dlscharge canal into the r1ver._ Caseous
7 wastes: from all three units are prov1ded with a holdup time for
decay then are filtered before be1ng dlscharged to the atmosphere.
It is anticipated that the total off-site dose fron combined

~ operation of all three plants will be less than one percent of the . .

“ off?plant permissible annual dose,

e, Control of Radiation Levels and Personnel Exposure

Unit 3 is proyided with two t&pes-of instalied»radietioh-fz-
'}moniteting systems which are utilized to maintain.continuous
fsurveillance and monitoring of the radiation levels'associéted'
$7ﬁwith plant operetions. The f1rst tyoe con51sts of several process
i%:radlatloﬂ monltorlng systems which provide a contlnuous 1nd1cat10n
and record of rad10act1V1ty at or near the dlscharge point of those
- process lines that can release radloactlve effluents to the th1rons
'directly.. These monitors are capable of reasurlng the rad10act1vc."i?'“'
&-:materlal content of such effluents to a suff1c1ent degree . of
:%}f:accuracy t0‘1nd1cate that'max1mum:perm1551ble release rates-aret;

- not being exceeded., Provisions are also made for monitoring the -

7ﬁ‘hofmally radioactive fluids which are‘cdntained or stored'in'théﬂl'

Aylnvarieus'hlant process‘svstems.
- The. second type 1is thelerea radlatlon moh1tor1nn svstem-~ly;$bu
2?*3h¥wh1ch prOV1des a record of gamma radlatlon levels at selected hf‘.hi;fff
ﬁi;{lecatlons'w;thln the>var10us'bu1ld1ngs, and the system is de51gned i
o alarm‘ﬁhen-radiation levels exceed preseiected vaiﬁes.' Radiatioﬁ;7_7;
v‘”:¥ﬁsh1eld1ng is - 1ncluded in the plant design to minimize the exposure

"of plant personnel ‘to rad1at1on emanat1ng fron the reactor, turblnc,,'

R and the1r~aux111ary systems..’

A
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- Additional shielding is provided so that the dose

-lfhreceived.by plant personnel in the control room in 8 hours, under. .

.. design accident conditions, would not exceed 500 mrem.

7.2 .Inherent Safcty‘Features of the Reactor

The b0111ng water power reactor to be used in Unit 3 has

Aijlnherent safety features dcrlved from the materlals, conflouratlon,_‘.ﬂ*

';‘and operatlno modes spcc1f1ed in the design. Many‘plant equ1pmentvjﬁj”ﬁf

~"-fallures and/or plant maneuvers are acconmodated by the reactor
'“~w1thout.v;olat1on'of normal steady state,operatlng 11m1ts. The

_.reactor characteristics of importance in this regard are:

a. ' The characteristically large and virtually instantaneous. . -

ﬂ}lnegative Doppler coefficient'oflreactivity'of*slightly enriched

uranlum d1ox1de fuel prOV1des an 1nherent mechanlsm for term1nat1nw_ﬁ;;»

; 'nuclear tran51entq.

b. The stean vo1dcoeff1c1ent of react1V1ty, as in the case ofj“

.—". ot

Doppler,‘also prOV1des a negatlve react1v1ty feedback which tends PO

to 11m1t power excur51ons and contr1butes to. the over-all plant

‘t stab111ty. V01ds and Doppler also tcnd to suppress peaks caused by*f fﬁ;

inproper rod withdrawal,

As an example of the beneflts of the above nuclear

“'echaracterlstlcs, con51der the loss of power to the punps whlch

ﬂ‘tsupply the rec1rcu1at1on flow, If such loss were to occur at full

\power the reactor power would fall to a level con51stent w1th the'kfﬁ’“**

wfﬁjremalnlnggnatural'c1rculat10n flow rate.. No reactor scran would’ L

‘tlbe necessary.' A
‘ Another examplc of the self 11m1t1ng tendencv of the

fr4;reactor 1s the ‘case. of 1mproper rod wlthdrawal durlnc a- startup.

Dyl
o




o -3 @
In the event that 1mproper rod wlthdrawal should produce ‘a r1s1ng

period . as- short as one second the excurs1on would be term1nated

at a low power level by Doppler ‘and void fcedback and no scram’

‘would be necessary to protect the fuel. In this. case, however a

scram. does. occur as the result of actlon by the intermed1ate range

SR 1nstrumentat10n.

. The manner in wh1ch these 1nherent safety features and
Iother d0510n features contrlbute to nornal safe operatlon of the-

f“plant were discussed’ above. Summarlzed_below are the‘safety |

features incorporated in the Several engineered.safeguardsVandiin,1

" ‘the ‘containment systems,

7.3 Engineered Safeguards -
The - normal plant control systens ma1nta1n plant varlables
-‘w1th1n narrow operatlng 11m1ts. These systems are thoroughly

. engineered and backed up by a 51gn1f1cant amount of etperlence in _'

. system de51gn‘and»plant operatlon; Even 1f an 1mprobab1e operat1on

-h'error or equlpnent failure allows plant varlables to exceed thelr‘;'

operatlng 11n1ts, an extens1ve system of englneered safeguards

'”4‘term1nates the tran51ent and- 11m1ts ‘the effects to levels far belowigtfrj

31,those which are of concern, Englneered safeguards 1ncluoe those~

2" which back up nornal control systems, those which offer add1t10na1

“fyprotectlon aga1nst a reactivity etcur51on, those. which act to preventff-d

ﬁla loss of coolant and those wh1ch prov1de core coollno An- the"f

\'“nh]event of a loss of normal coolant The contalnment and- 1ts coollng '

"and 1nert1no systems prOV1de add1t1onal orotectlon to the pub11c.34”.

A suff1c1ent shutdown marwln is ma1nta1ned so that the"'

'?f:reactor can be shut down in the cold condltlon wlth one control 1"ty-

"ffrod completelv out of the core at any. t1me in core 11fe. ‘Therf},*'
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‘“f;ﬁ;reactor can be shut down from operat1no power condltlons wrth.~
Ef}lnsertlon of only a few rods because of the reduced react1v1ty
?ﬂ!due to’ hot fuel and noderator and to E1551on product neutron
habsorbers 1n the. fuel At any tlmepdur1ng core life, many rods
'fl‘have to be w1thdrawn in order-to'brina'the corepcritical.

In addltlon a completelv redundant separate and

J?'finde?endent=neutron absorblno shutdown'system is supplied, The’

"7nanua11y 1n1t1ated standby 11qu1d control systen 1nJects a neutron

, ﬁabsorblng solutlon dlrectly 1nto the reactor moderator in quantltv

'tvhsuff1c1ent to. shut the reactor down and ma1nta1n shutdosn w1th the‘.

tﬁureactor'ln the thermally cold f1551on product-free condltion.

Q;Thls systcm would bc used only in. the abnormal case whereln )

'ﬁQControl rods could not be 1nserted 1nto the core.

fpower, pressure, water level .and rad10act1v1ty control svstems.g:

V'The reactor protect1on systen autonat1cally detects non- standard

' “plant condltlons-and,1n1t1ates,reactor.scram,1net1me;to provrde f]'

"protective»maroin-aoainst core damage. The system initiates
' reactor scram on’ hlgh neutron flur, h1gh pressure in: °1ther the;dﬁu
*5freactor or drywell h1gh radlatlon in a steam 11ne, or closure

'5iof the ma1n steam 11ne 1solat10n valves amonv others.' The -

, f{equ1pment used 1n the reactor protect1on system, from the sensors

;fthrou0h the c1rcu1try ‘and 1nc1ud1ng the. solen01d operated scram. 5

”*?ipllot valves 1n thn'control rod hvdrau11c system, ‘is h1°hly

hre11ab1e and 1s dupllcated for hlch probablllty of proper scram

-;_factlon when needed

F{
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AbnOrmally hrgh 1nsert10ns of react1v1ty are prevented

« J;fby the 11n1tat10ns on control rod dr1ve w1thdrawa1 speed and

IR } ,’,-'
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'"fcontrol of the rate of moderator tenperature change.‘ The designs of

ERR

{the control rod to control rod drive coupllng and the control tod.

fdrlve thlnblc preclude an equ1pment fa1lure wh1ch could allow the
;*fcontrol rod to be renoved fron the core more rapldly than the control f

. rod drlvelnormal w1thdrawal mode. . Nevertheless, three englneered

fﬂ asafecuards have been 1nc1uded.as supplementarv protectlon. The movement
;f of the control rod dr1ve thlnble and control rod is restrlcted by the 1;5
S thlmble'support SO - that only negllglble changes in core react1V1ty

r3 “ould lesult, even if the control rod dr1ve thimble c1rcunferent1a11y

{rupturedf _If a-control rod were to become separated from its drlve,:,fif}f

{

5 stlck W1th1n the core, and subsequently fall from the core, the‘"rod:fﬁ;il“

; veloc1ty-11m1ter would 11n1t its free fall velocity. A rod'wortth‘,.‘,

ﬁl;'nlnlnlzer computer 11n1ts the estab11shment of control rod con-"

1f1gurat10ns so that the max1mum react1v1ty insertion rate resultlno

'from the free fall of a control rod with a rod veloc1ty 11n1ter from

‘1' The p1p1no of ‘the reactor prlnary systen is conservatlvely

"deSigned analvzed fabrlcated and tested to prevent failure.
?Nevertheless, eng1neered safeguards have been prOV1ded to prevent
'?release of harnful amounts of radloactlve materials from the plant

?even 1f a plpe ruptures. If a p1pe contalnlng hlgh pressure reactor

o water developed a 51gn1f1cant rupture out51de the prlmar) contalnment

the rupture would be automatlcally detected and the 1solat10n valves

K

closed The four laroe high’ pressure steam lines penetrat1no ‘the .j“ﬂ}kﬂf”

?contalnnent have flow restrlctors., If any such line were c1rcum—"'Lxﬁﬁégf

.;ferentlally ruptured the flow restrictors would 11n1t the coolant’ﬁ

,"Tloss rate and the 1solat10n valves would ternlnate the coolant lossf;ligvff



| ]he reactor vessel and piping operate at 1000 p$1b,

" well below the de51gn pressure of 1250 psig., The vessel and

tjhfiﬁiping uill'be initially hydrostatically tested at_1560.psig.L

"‘~fThe 1n1t1al pressure regulator, the bypass pressure regulator,

"~ the 1solat10n condenser system, the rellef valves, the safety

valves ‘and the reactor protectlon system operate to hold the
system at operating pressure, Nevertheless, even if the piping .

ruptured 1n51dc the contalnmcnt (where the coolant’ loss would

not be termlnated by closure of isolation valves), mu1t1plc‘ ”'"‘ffghsjfk

»

51ndepcndcnt coolant supply systems are prov1ded to assure

: ﬂff'cont1nu1ty o£ core cool1ng. These 1nc1ude e1ther of two core

f{'spray‘systems the hiqh'pressure coolant 1nJect1on system, the

“ﬁflow pressure coolant 1n3ect10n syste, and the emergency coolant -

supply systen.

. 7.4 Contalnment

During all phases of normal plant operations, Unit*S”has;;k}rfx

" no need for its containment systems, If the containment sSystems h rﬂ¥"‘

~did not exist, the normal radiation exposures to the'operatinof

i;personnel and to the DUbllC would be no nrcater than those d1s-

S cussed above in Paraoraph 7.1, "Normal Plant Ooeratxon. However, {;’N

as a further backup safety feature, and in add1t10n to the other'~.:“

fenvlneered safeguards which are prOV1ded the plant des1gn

”ﬂ:lncludes a mu1t1ple barrler confainment system whose prlmary

l'\

l,funct1on is to mitigate rapidly the conseouences of postulated-ﬁh“'f“
“ufacc1dents 1nvolv1n~ the reactor and 1ts var1ous svstens. -

The prlmary contalnment des1on ennloys a pressure'

,suppress1on conta1nncnt system whlch houses the reactor vessel,%gﬂfﬁij

~,"t‘1e reactor coolant and rec1rculat1no loops, and other serv1ce
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‘loops connected to the reactor, The pressure suppression system ' - S& v

*ﬁcon51sts of a drywell a pressure supor0551on chamber ‘which - ;'fhdj‘
histores a large volume of water, a connectlng vent system between'i”’
ggfthe drywell and the water pool,. xsolatlon valves, contalnnent
fcoollno systems, and other service eou1pment |

| .The pr1mary~conta1nment system is fabricated as tuo
T{Jargeipressure vessels and is designed tolwithstend the peak-
ff;pressurcs which could occur due to the postulated ruoture of any
tnﬁreactor prlmary system plpe 1n51do the drywell Contalnment
C;f'Spray ‘cooling systems are prov1ded to assure continuous . coollng‘:

" of the primary.containment under accident conditions,

A reactor bu11d1ng comoletely encloses the reactor and

its pressure suppression primary containment,. This structure';f”‘

Y-providesisecondary containment when the-primary containment'isfini‘””

a

: serV1ce, and prov1des primary contalnment durlng perlods when the ]?”

‘prcssure suppr0551on contalnment system is Open.' From a-safe»qu“

?‘guards con51derat10n, the pr1nc1pal purpose of the secondarv

S contalnment is to minimize ground level release of a1rborne
'-radloactlve naterlals and to prOV1de for controlled decontanlnated

*ﬁgelevated release of the bu1ld1no atmOSphere under acc1dent




‘o SUHWARY oF orF SITE EIFECTS

Analyses havc been made to evaluate the off- sité effects

“ '

from both normal plant operat1on and postulated acc1dent cond1t10ns.;

‘*”':iil Durlng normal full power operatlon of ‘the plant it 1s'

f

':-ant1c1pated that “the maximum annual average exposure to persons :

:off 51te w1ll not exceed approx1mately S mrems. This may be

conpared Wlth the l1m1tat10ns of 10 CFR 20 of 500 mrems per vear.,~”
‘ Two general classes of postulated acc1dents have been ‘

:analiaed‘ namely, react1V1ty tran51ent acc1dents typlfled by
j“the rod drop and fuel loadlng acc1dcnts, and conponent failure - -

'acc1dents such as the~Steam llne.break‘and a loss of coolant“'”

'TotalfAcc1dent Ex osure’ a'ReﬁJ

Acc1dent -
; Whole Body . . .]hvr01d
Rod Drop SR 3t1-x~10'§ - 1.7 x 10 i BRI
. Fuel Ioadlng o s x 1070 2,8 x 1079 o L
. ",Steam Line Break: 6,8 x 106 - 3.2 x 10-2 e
"+ - Loss of Coolant 4.2 x 1074 - 5.4 °x 1074

It has been concluded from these analyses that theh'“
ﬁoff s1te exposure levels are only a small fractlon of the max1num

Jreconmended gu1de11ne values of 10 CFR 100 and tnus the plant




hf19}01 Conclu51on ?f

. . On the bas1s of the foreg 1ng the Appl1cant respectfully
‘submts that 4 ) |

'”'da. A descrzptlon of the proposed es1gn of Un1t 3, includiné
‘hthe hrinc1pal arch1tectural and engineering criteria therefor,

i{has been furn1sned | |

~izlb Appllcant has 1dent1f1ed the maJor new features 1ncorporated
’:1n the dcs1ﬂn of Un1t 3 wh1ch have not been demonstrated in actualii}zf;;
'ﬁoperat1on of other nuclear pouer plantS'- .

| There are no- unresolved safetv ouestlons other than

.V}h*'those related to the domonstrat1on of the effect1veness and

4f rellab111ty of such new features by actual operation;

d " The effectlvenessand rellab111tv of such new features w1ll*“»?

f{f4xibe denonstrated bv the operatlon of other 51m1lar bo111ng water'

f’reactor plants now under constructlon and by pre oneratlonal and

AMes o

":f’;nltlal‘startup tests of Un1t 3 pr1or to the last ‘date stated in-

h"the:application for complet1on of constructlon of such unit; and

_3‘.3. ‘Taking 1nto cons1derat1on the characterlstlcs of the 51teij”tﬁ
-1Q;and env1rons and the proposed des1gn of Unlt 3 such fac1l1ty can ..

f}iobe constructed and ogerated w1th1n the 11m1tatlons establlsned by rﬁj;““

'f10 CFR 20 w1th1n the s1te cr1ter1a set forth in 10 CFR 100 and

EW1thout unduﬂ?r1sk to the health and safety of the publlC.'
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Plate 5. Artist's Conception of Typical Reactor and Containment
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