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1.0~ INTRODUCTION
 1.1»'Genera1"
. Subsequent to the issuance of Provisionél Construction
Permit No. CPPR-1§ on January 10, 1966 in AEC Dkt. No, 50-237
authorizing'construction.of‘Unit 2 at Dresden Nuclear Perr

Statlon; Conmonwealth EJlson Company doterm1ned subject to

the recelpt of thc necessary authorlzatlons, to proceed
with the construction of Unit 3 adJacent to Unit 2 (see Plate 1,

"tationVPerspective). It was also determined that Dresden,Units '

2 and 3 would be identical in virtually all respects, e.g. ‘design:

concepts and cr1ter1a, capacity and components, and that- anv

'1mprovenents 1ncoroorated 1n Unlt 3 would also be 1ncorporated

in ‘Unit 2, _Accordlngly, the only dlfferences contemplated in
the design of Units 2 and 3 relate solely to the location Off:
equipment and, for desired diversity, the use by Unit 3 of the:

345 KV system as a source of normal auxiliary power, rather than

| ~the 138 KV systeﬁ'SOUrce to be used-for'Unit'Z '

. The design of Unit 3, however, differs from the Un1t 2
'd951gn wnlch was reV1ewcd by the AEC in Dkt. No. 50-237 prior to

issuance of CPPR-18% because_of (1) changes 1nsthe interconhectioos,

"of certain auxiliary systems and sharing certain common facilities,

(ii) changes related to providing a turbine-generator for Unit 3

~which is approximately 2% larger in capacity than originally con-

sidered for Uoit 2, (iii) changes developed in finalizing the

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

o *All changes in the Unlt 2 de51gn reguired to conforn hlth
.the Unit 3 design will be submitted for review by amendments
,‘of the Unit 2 Plant De51~n and Analy51s Report flled in
- AEC Dkt \o. SO 237, ,
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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. Plété 2, attached heretd; provides an index
fo,eaéh section of the Unit 3 Report ih which a change in design.
_is'described or analyzed, Nomeof such changes involve'anyichanges
'in‘tﬁe Principal Architectural and Engineeriﬁg Criteria, set
forth in section 4,0 hereof, which gerfn tﬁe deveiopmént of the -
design of botH-Units 2 and 3, | |

which'the Unit 3 deéign‘satisfies the ﬁGeneral'Design Criteria

A detailed evaluation has been made of the manner in.

for Nuclear Power Plants" pubiished by the Atomic Energy Commission.
on November 22;vi965 and utilized by the AEC staff for evaluation
_‘ of Unit é in AEC Kt. No. 50-237. Such évaluation is set forth =

 in Appendix H of-the Unit 3 Piant Design and Analysis Report.
Since Appendix H was filed as a part of Amendment &g}li

to the Unit 3 Plant Design and Analysis Report, several désign'
,f.:hanges_‘have been effected by subsequent amendments, prinéipally-
'.Amendment No. 5. Specifically, sdcﬁ changes provide (i) in lieu
'~»d£:bnevof tﬁe two isolation condenser systems qriginally'proposed,-”
a High pressure coolaht.injection system which, in addition to |
éerving,és a backupmfof the remaining isolation condenser system, 
caﬁ restore aﬁy loss of coolant resulting from postulatéd breaks
~of limited siie in the prim%ry system, (ii) additibnal redundéncy -

in componéﬁts of each pf the core spray systems, (iii) a low |
‘pressure coélant injection system capable of promptly'refioodihg
' thé‘éorg to prevent significant'core melting after a postulated'

-~ accident resulting in the loss of coolant at the maximum credible .
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'réte;'(iﬁ)iredundancy in emergency power, {v) emergen;yicoolant
Asupply, f&i) automatic reliel valve operation, (vii) two separate-rﬁ'
and independent containment spray‘s;Qtems for each unit Z.énd 5’._-
and‘tviii) redundant components in the rod.worth minimizer,. t

‘Each of the foregoing changes prov1des additional
aqéurance that the Commission's General U651gn Criteria w111 be

§at15f1ed and that Un1t 3 can be constructed and operated w1thogt 

jeopardizing public health and safety.

1ssue, and incidentally to the fourth 1ssue, stated in the Notice

1,2 Applicability to Statement of Issues in Notice of learing -

This document is responsive principally to the first

" of Hearing 1ssued hcreln dated Aucust 22, 19606, W1th'resp¢ct'to
sul}paragraph (l) of the first issue, the following sections
2.0,'3.0,14.0, S.Oi ‘and 6v0 provide a descrlptlon of the pronosed

- de51on or the facility, set forth the pr1nc1pal archltectural
and eng;neerlng criteria for design and identify the major

' features of components on which technical information is réquired.

.".\Section 6:.'0. also commits the Appliéant to furnish .such technical
informétion and, therefore, is responsive to subpalagrash (2)

-of thc first 1ssuc.

In.relation to thé issues raised in subparagraph (3) of.f

the first issué, the.Appliéant considers that there are no
,_;unreséived safety questions reépetting Unit 3 and, accorﬂingly;

thétAa research and development program is not reauired td”resol?e

safety questidns. Cven though'furtheriteéts and design effort

are fequired to confirm analyses and establish final detailed .

deéign of cértaih.COmbonenté, these afe mattefs,which lie beyond the

_issues relevant at this stage of the licensing process. As was



1o
statéd in the Initial Decision dated December 29, 1965.entcted'
in AEC Dkt. 50-737 , 'all such effofts will be analyzed and
evaluated by the Apﬁllcant and the Staff as the pro;ect goes’
forward and all will be’ cons1dered prlor to 11cen51ng the
-fac111ty for operatlon " |

Whlle thc document in 1ts‘ent1rety 15 respon51ve to

subparacraph (4) (other than the clause respect1ng unresolved

afcty questlons) of the f1rst 1ssue _the Appllcant con51ders.

that sectlons 2, 0 T 0 and 8 0 are part1cularly relévant 1n this

“CSpeCt e T

Ly



2.0 SITE AND ENVIRONS

The site for Dresden Unit S.is the Dresden Nuclear Povier

Station owned by Conmonwealth and con51st1n0 of approx1nately 953

acres in Goose Lake Townshlp, Grundy County, Illinois. 1In addltlon,"'
'l_Commonwealth leases from the State of Illlnols approximately 17<acres

lyingyin tﬁo.narrow strips of river frontage along the northeast and

“east edces of the Station. The Station boundaries»wenerally follow

the IllanlS Rlver to the north the KankaLee River to the east, 5"”
dlcountry road from Dev1ne extended eastward to the hankakee River on

" the south and the Elcln, Jollet and Eastern Rallroad Tl“ht of -way

on the ‘west, |

4 The Dresden Station serveS’as.the site'for DresdenhUnit 1; a

General Electric b0111ng water reactor, whlch 1s and has been 1n 1“

joperatlon since 1960. Drésden Un1t 2, located 1nmed1atcly west of

‘Unlt 1, 1s under constructlon pursuant to CPPR 18 issued January 10'

1966 pursuant to the In1t1al Dec151on entered 1n AEC Dkt. 50-237.

'Dresden Unlt 3 'is to be located 1mmedlately west of  and adJacent to -

i'.Unlt 2, The eastermost unit, Unit 1, w111 be 51tuated approxmately

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

the westernmost unlt Un1t 3, w1ll be located approx1nately ‘one. n11e

from the west boundary of the 51te and all of the’ units w1ll be

51tuated approx1mately 0 Smile south of the center line of ‘the navi-

',vgatlonal channel in the Illinois River and 0.5 mlle'north of the south”

boundary of‘the site (see'Plates 3 and 4) .

- There are no re51dences oon the 51te.‘ Port1ons of the 51te-_‘
out51de the fenced area occupled by Unit 1 and requlred in the con-
structlon of Un1ts 2 and 3 are leased to a nelghborlnr farner for_iﬂ

h cattle gra21ng and productlon of fleld crops. o

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

3 1 Introduct1on

‘Dresden Unlt 3 is to be a General Electric b0111ng water
‘FAreactor 1dent1ca1 1n 1ts de51cn features to Dresden Unit .2, the con-
:structlon of wh1ch was recently author1zed in the proceedlngs on the
appllcat1on of the Connonuealth Edlson Company in Atomic Energy
'bAConm1551on Docket 50-237. Certain common faC111t1es are provided
‘for Un1ts 1, 2 and 3 which are soﬂmarized in Section 5-hereof:
Alnost all of the features of Unit 3 have been denonstrated ; R
.successfully in the operauon of one or more of the General EleCtrlc :
b0111ncr water reactors whlch have been constructed 1nclud1na the- ba51cf
':;fuel des1gn, 21rcaloy ruel claddlng, hydraullcally operated control
ﬁ,‘rods, 1n-c0re neutron monrtorlng 1nstrumentat10n, pressure suppre551on:‘
‘?containment and radioactive naSte c0ntr01; All newéfeatures (see - -
“Sectlon 6.0 hereof) whlch have not yet been utlllzed on an operatfng
reactor w1ll have been denonstrated on’ Dresden Un1t 2, which w1ll be
»placed 1nto operatlon approxlmately one year prlor to Un1t 3,
‘ a A technical descrlptlon of Un1t 3 is given in. Sectlon 1-4.0°
- of the Plant Deslon and Analy51s Report. The follow1nﬂ'1s 1ntendedg”'5*
‘“? to h1ghl1oht the pr1nc1oal de51gn features ‘which are s1gn1l1cane to;*':
‘":dysafety cons1derat10ns, and Table 1 sunnarlzes plant des1"n features'f
'and some data apprOpr1ate to achieve a reactor thermal output of
2255 Ml Whlle some of the oaraﬂeters 115Led in the table nay be
'»Areflned as de51cn and orocurenent prooresses, the f1nal de510n w1llf
'satlsfy the pr1nc1pal archltectural and engineering cr1ter1a for |
’ de51gn as set forth in Sectlon 4 hereor. A d1aw1ng of the reactorv

C‘and conta1nnent typ1ca1 of that . contenplated for Unit 3 is shown in -

Plate 5.
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3.2 Reactor Primary Svstem

-The reactor is a single cycle, forced circulation, boiling

water reactor producing steam for direct use in the steam turbine.:

_Theffuel for the reactor core consists of slightly enriched
uranium dinide pellets contained in sealed Zircaloy-2 tubes. These

fuel rods are assembled into individual fuel assemblies of 49 fuel

‘rods each. A cdmplete core loading consists of 724 fuel assemblies.

Control of the core is. achleved by 177 movable control rods
and 324 temporary control curtalns. The-control rods consist of

assemblles of 3/16-1nch dlaneter sealed stainless steel tubes con-

A‘nmg compacted boron powder and held in a cruc1forn array by a
stainless steel sheath fitted with castlngs at each end, The.control e

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

the core by individual, hydraullcally Operated locklng plston type

control rod drlves._ The control rod is w1thdrawn or inserted. at aAfé

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

shaping durlng reactor operation. Stored encrgy avallable fron gas_-‘f,f*

charged accumulators and from reactor pressure provides hydtaulic

" shutdown., Each drive has-its own separate control and scram device.
~ The temporéry control curtains fabricated of boron stainless steel

5‘w111 be fixed~between fuel channels durino the early life of the

1n1t1a1 core to supplement the control rods. _ Reactor power level

ccohttol is. auomented by controlllng the rec1rculat10n flow rate

through: the reactor core,

A standby l1qu1d control system is prOV1ded as -an 1ndenendent

hredundant control mechanlsm to be used 1n the remote event that thez'

control rod-system becone 1noperat1vc.

The reactor pressure vessel contalns the reactor core and

jstructure, the steam separators and drvers, the Jet punps, the control

‘f}:.er'for rapid simultaneous insertion of all control rods for reactor .
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" rod guloe tubes, the- feedwater, core spray and standby 11qu1d control.

Aspargers, and other conponents. The maln connect1ons to the reactorl,ﬁu
- vessel 1nclude the stean llnes, Jet punp reC1rculat10n llnes, fecd-
N water llnes, c0ntrol rod drive thlmbles and other conncctlons for core n
’coollng,f;Plate 6‘rs a'cut-away view of-the reactor vessel.and core .
arranﬂement. o o | |

Reactor coolant enters the botton of ‘the coro and flows «L;.u

upward throuoh the Iuel assemb11es where b0111ng produces steam.; The

: ‘steam water m1xtu1e ‘is separated by stean separators and dryers located
‘Jlthln the upper portlon of the reactor vessel and the steam passes -
o throuvh stean llnes to the turblne.‘ The separated watcr mlxes with -

the 1ncom1nc feedwater w1tn1n t1e reactor vessel and is returned to)f

the core 1nlct throuoh Jet pumps located w1th1n the reactor vessel. i“ﬂ:;

' g”The motlve force for the JeL punps is supplled by the water from the
’two reactor coolant rec1rcu1at10n loops. The reC1rculat10n pump
- motors recelve electrlcal power from varlable frequency motor-,

"}generator sets Wthh are used to vary punp speed and the resultant'ff\'

.ec1rculat10n flow rate as a neans of reactor power level control. -

3.3 Contalnment Systems

7 Un1t 3 employs an 1ndependent primary conta1nnent system fﬁﬁZ“
hbfldentlcal to: that for Dresden Unit 2°. The prlmary contalnment, con‘p}'
32:51st1nn of a drywell a pressureasunpression chanber and=intercon-_;i'

fynectlno vent plpes, pr0V1des the pr1nc1pal conta1nnent barrler
'*.surroundlno the reactor pressure vessel and rec1rculat10n cooling -
Tsystem. Any leakace-from the prlvaryrcontalnmentrls to the secondary7.
: i.contalnnent systcn which con51sts o: the reactor bu11d1n the stanaby
“"%icas treatnent systen, ‘and the 310 foot stack These latter features
'l:of the secondary contalnnent are connon to both Unlts 2 and o."

L

The prlmary conta:unent is: de51gned to acconmodate the
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pressures and temperatures which would result from or occur sub-

! ) [}

sequent to a fallure equivalent to a c1rcunfercnt1al Tupture o{ a re-”i

¥c1rcu1at10n 11ne w1th1n the primary contalnnent. ;The pressure sup-

pre551on chamber is a steel torus~shaped pressure vessel approximately

half filled with_water, and located below and encircling the drywell.

E

The vent systen fron the drywell terminates below the water level of

the pressure suppre551on cnalber SO that in the eVent of . a p1pc fallure

in the drywell the released steam would pass dlrectly to the water vhere

A

lL uould be condensed ~ ThlS transfer of energy to the water pool uould

.reduce raplvdl'y (within 30 seConds) the residual p'ressure in the dry- |

systen 1ndcf1n1tclv in the event of a loss of coolant acc1dent

well and substant1ally reduce the potentlal for subsequent leakaﬂe fron
the prlmary contalnnent., .
Two features .are 1nc1uded in the pr1mary conta1nment de51gn

to a1d in ma1nta1n1ng the 1ntegr1ty of the primary contalnment

:F1rst ‘two 1ndependent 'redundant cool1ng systems are 1nc1uded for

" the removal of heat w1th1n the drywell and ‘the pressure suppre551on

.:hanber. Second prOV151on is made 1n the contalnnent structure

de51gn to 1nert or control the comp051t10n of the contalnment

tmosphere dur1ng plant operatlon. The inert atmosphere 1s

.;lilntended to preclude a hydrogen OXVgen reactlon should any

1'fapprec1able metal water reaction occur subsequent to a loss of-

fcoolant acc1dent

.

The prlnary safenuards funct1ons of the secondary contaln— T

© ment are to m1n1n1ze cround level release of a1rborne rad1oact1ve

materlals and to prov1de for. controlled flltered and elevated

" _release of the bu1ld1ng atnosphere under acc1dent cono1t1ons.'“ “"

' ’The reactor bu11d1ng whlcn encompasses the pr1mary conta1nnent of



?”jCOntainment:is in service, and primary containment during periods -

Units 2 and 3 provides secondary containment'when the primary"

when the primary containment is open. For these reasons,'the

- reactor bu1ld1no is’ de51nned as a controlled leakage structure.

A standby gas treatment system is prOV1ded to treat the reactor

- bu11d1ng atnosphere and exhaust 1t,to the 310 foot stack durlng

containment isolation conditions.

'The safeguards features of both the primary containment

and:the reactor bui{ding are capable of being tested periodically.jffp”:*

1

] . . 3.4 Auxiliary and 'Standbv Cooling Systems

“'reactor and contalnment COOllng under various normal and abnornal .

”‘condltlons. S Lo S .,;;R“'

In addltlon to the turbine generator and nain condenser

':system, mu1t1p1e 1ndependent aux111ary systems are prov1ded for

(a) A shutdown cooling system is provided which circulates

water fron the reactor through heat exchangers and back to the

- reactor for the renoval of reactor decay heat,

X . '(b) An isolation condenser system is prov1ded for d1$51pat1on

. of decay heat when the reactor is under full pressure and 1solated;
o from‘the,maln condenser. The 1solat10n condenser has its own .

"% % contained cooling water with replenishment from two independent

- and to prov1de coolant 1nventory control and heat d15$1pat10n'to.

[

'sOurces.” : o - .

(c) A h1gh pressure coolant 1nJect10n systen is prOV1ded for

dlsslpatlon of decay heat as- backup to- ‘the 1solat1on condenser

. the suppression chamber under postulated slow depressurization

: accidents.

(d) Two core sprav systems are de51gned to pump. water under

acc1dent cond1t1ons from the’ pressure suopre551on chanber nool
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directly to the reactor core by a spray header or spargerimounted
in the reactor vessel above the core,

(e) A low pressure coolant injection system is provided to

pump water from the suppress1on chamber pool through heat exchannels

: d1rect1y to the inner vessel surround1ng the core, thus refloodlng
é~:the core and ma1nta1n1no cooling of the fuel assemb11es subsequent
to postulatcd loss of coolant acc1dent - |

(f)"An emergency coolant supply.system,-provided by'a'cross-tiei“
'between the'serVicewwater system and the feedwater sfstem,'makes -

avallable an. 1nexhaust1b1e supply of cool1ng water to the core and

"contalnment 1ndcnendent of all other coollng water sources.,

(£) In add1t10n, the des1gn provides for. two 1ndcpendent ::

”~4pr1mary contalnmcnt Spray cool1ng systems which pump water under

‘acc1dent condltlons from the pressure suppress1on chamber.pool
through a heat exchanger.to spray nozzles discharging into the :

drywelll

3,5 Plant Control and Instrumentation .

. - , Reactor power 1is controlled by movement of control rods

and by regulation of the rec1rcu1at1on flow rate. Control rods

ﬂg are used to bring the reactor through the full range of power. and .
."4to shape the core power dlstrlbut1on. Load following and adjust-

ments in reactor power level are accompllshed w1th rec1rculat1on'uu;h"

flow control Procedural controls supplemented by protective dev1ces;hgp

are used so, that thermal performance does not exceed estab11shed

11m1ts. Also, to m1n1m12e the consequences of postulated react1V1ty g

1nsert10n, a rod worth minimizer is prov1ded to restrlct control rod
' patterns to those 1n wh1ch the worth of any rod does not exceed a

'nomlnal 0 OZSAk



| ‘iA bypass-system havlng a capaclty of approximatelyyAO%

of‘steam‘flow-at rated load is supplicd.with"the turbino-to'restrlctﬁ:i

OVerprcssure trans1ents result1ng from sudden turbine. control o
alve or stop valve-closure.i Part1a1 loadlreJect1on.can be

accommodated by the rap1d action of the bypass system,

Tho ronctor protoction system ovorridoe tha above eontrol

| systems to 1n1t1ate any requ1red safety act1on. "The reactor protectlon'

system automat1ca11y 1n1t1ates approprlate actlon whenever the

plant cond1t1ons monltored by the system approach pre- establ1shed

‘l1m1ts. The reactor protectlon system acts to shutdown the

rcactor, close 1solat10n valves, or 1n1t1ate the operatlon of

other safcguards systems as requlred Components of the reactor

protectlon syétem can be removed from service ‘for test1ng and

alntenance w1thout 1nterrupt1ng plant operat1ons and w1thout

- negat1ng the ab1l1ty of the protectlon system to perform 1ts-“:‘-
“ protectlve funct1ons upon rece1pt of ‘the approprlate 51gnals.‘v
Instrumentat1on is prOV1ded for cont1nuous mon1tor1ng of ﬂf{ﬁ}
.the radloact1v1ty of spec1f1c process systems and to prov1de B il
’alarms or s1gnals for apprOpr1ate correct1ve actlons.; In add1t10n,
‘f?rad1at10n surve1llance of the slte and env1rons w1ll be ma1nta1ned
| Controls necessary,for safe operat1on of the reactor o

VW;are located in the Un1t 3 control room 1n the turblne bu1ld1ng._;\h“‘?;;

P N .

3.6 Fuel Storage and Handllng

New fuel is- stored 1n a dry vault 1n the reactor bulldlng. olff
ff?Refuel1ng 1s conducted under water, and the 1rrad1ated fucl 1s
: fstored under water 1n the reactpr bu11d1ng unt1l shlpment from n

'xgthe 51te.-vf“7




3.7 Clectrical Systen D
:SThe‘electrical outnut of Unit'3 wlll feed into the 345<KV'h
-dnetwork throu0h f1ve 345 KV c1rcu1ts. The prlmary feature of the.
=:4e1ectr1c power system serving Drcsden Statlon is the d1vers1ty of
»1£-dependable power sources, nhy51cally 1solated o) that any one

'7u1nstrunent of fa11urc affectlng one source of suvply will not

Ltcommunlcate to alternate sources, thus'assurlng a cont1nuous source*
ff of aux111ary power to Un1t 3. Aux111ary power can be supplled from.‘:
‘1ve separate and 1ndependent sources: Un1t 2 Un1t 3, the 345 Kv
| transm1551on systen, tHe standby d1esel generator system and ‘a
34 5 KV 11ne.; Three standby d1esel generators are prov1ded any two
pf which. can serve the emer"ency requ1rements of one un1t and the y

Pormal shutdown requ1rements of the. other.

. r-?"'
S

A stat101 battery for Unit 3 is used for all controls V1ta1

R

L T
o ﬁ

io plant safety and" to power certaln functlons requ1red for a safe
Shutoown, such as c1051ng oE 1solat1on valves, openlng valves to
.1e isolation coollng system prov1d1ng llghtln‘,, and requ1red
t";1nstrumentat1on. Exannles of such requ1red 1nstrunentatlon are the~
i;control rod p051t10n 1nd1cators and a neutron channel to monltor the*»
:gf‘core durlng shutdown. | N ST

3. 8 Rad10act1ve Waste Control

~Gaseous}’11Qu1d and?solld waste controlcfacilities are“
: pr0V1ded to 11m1t thc release of radloactlve nater1als Iron the 51te>

i accordance w1th appllcable re"ulatlons..-5;fs7 -
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4 ':,ﬁlﬁ- ftfnoi o "‘* | : TABLE 1
%7 | | PRIVCIPAL DESICV FEATURLS OF DQESDEN UNIT 3
E; ‘Net Electrical Output S g1s
| Thermal Output , };JZZSS‘QW o
..Core Operating Pressure ~. 1000 ps1o~

Total Core Flow Rate ﬁ:o'
- Steam Flow Rate

§ Core

»

C1rcumscr1bed Core Dlametern;ﬂf .

.98 x 106
8,62 x_ 106

189,7 inches'

“1b/hr
{b/hr#w

Act1ve Length - 12 feet
-Fuel Asscmblv f~ ]
,Number of Fuel Assemblles:rfClé . 724 '

Fuel Rod Array e 7Tx 7

Cladding Material - ~ .- ..lircaloy-2 .
“Fuel Material . - U0p S

; - Active Fuel Lenoth oo 144 inches
i . Cladding Outside Diameter’ 0.570 inch -
Cladding Thickness . g 0,036 ‘inch

~.Fuel Channel Materlal :

Control Svstem

‘Number of Wovable Control Rods
Shape of Movable Control Rods”
* Pitch of Movable Control Rods’ T
.= Control Material in Movable Control Rods
oy Type of Control Dr1ves;2~- RS

:vaater1a1 in Tcmporary Control Curta1ns:

Number of Temporarv Control Curtalns o
Control of Reactor Power Output_ 7:ff"

Core De51gn Data and Operatlno Condltlons
Power Den51ty | :"‘ -
Heat Transfer. Surfa;e Area 3;

: “Average Heat Flux.
;ﬁﬂax1mum HeatEFluxV

324

63 527 sq..
116,300 Btu/hr- £t
349 ooo Btu/hr ftZ

~Z1rcalov 4

7

2 Crucifornm

12,0 inches- '

. - Boron Carbide

- "Bottom entry, -

.. hydraulic actuated
" Boron -.Stainless

steel

Movement -of controL

- rods and variationg

of coolant flow .
rate ' S

36 7. kw/llter

ft, 2
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. Core Design Data and Operating Conditions (Cont'd) .

': .Core Average V01ds of Coolant W1th1n Assembly

Nuclear Des1gn Dqta,

oo

‘ef Coolant Rec1rcu1at1on Loops

"Primarv Containment .

'LTypc

iﬂMax1num Leakage Rate

Minimum Critical Heat Flux Ratio at
Overpower - Fnual to or‘GreaterfThanl;

Core Average Ex1t Quallty of Coolant
within Assemblies - N

Des19n Power. Peak1ng Factors R

Total Peaklng Factor
Add1t1onal Allouance for Overpower

Initial- Average Fuel Enrlchnent

Water/UO, Volume Ratio - . - S A
Excess. Reactivity of Clean Core-”.‘_”-“j;j;p :
?(Uncontrolled) at 63°F, Lo
Total Worth of Control -

Reactor Vessel

In51de Dlameter
Overall Length
Des1gn Pressurc

Location of Rec1rculat1on Loops
Number of Rec1rculat1on Loops -
_Pipe Size R
~Number of Jet Pumps' : _
Location of Jet Pumps .

‘Design éressure of Drywell VeSSe11;_ S
"Design pressure. of Suppre551on _
Chamber Vessel . L

rﬂsécondary;Confainmentnyi4??7i?f%i}~Fl

‘1jjznﬁernaigpesigﬁ'préssq¥éi;f“'~'“

N

1.5

’9.9%

[\S Nes )

2,08
© 2,38

0,260k - -
L S 040308k
" Reactivity of Core with All Control Rods I“A,*IVT'O 96 k-

B Worth of Standby L1qu1d Control Systen~- AE_O 178k T

68 ft, - 7 5/8 in,
1250 p51g SR

fl{Containheht.Drywellff
S , e
.28 1nches

-1.20

.. ‘Inside Reactor Vessel

hﬁjﬂfPressure Suppress1on B
T.62 p51o B

uﬁif62 psig. I
. -Less "than 0. 5% Free
fe Volume per Day

.. Reinforced concrete anc
" 'steel- superstructure
"_w1th metal 51d1ng

5?,;0 25 p51g
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R

Secondarv Contalnnent (Cont d)‘w :

‘ Tf~Max1mum Inleakage RatelwﬁfV”Vtt'#;'fvffrioo% free volume per day.at'
T . _ Ce e et e 0425 in, water negative pressurd

'aAStructural Deslan f‘][f‘:"” R

0.1lg.
.- 110 mph
© Dose not to exceed 500 mrem in
-+ .8 hours under accident condition
~assuming full core melt

, Selsmxc Res1stance“"ﬁ
© . - Sustained Wind Loadlng
}7 Control Room Sh1e1d1ng

ST AL

B Un1t Electr1ca1 Systems

5 - 345 KV
g

"Vunber of Incomlng Power Sources ‘ ‘
o LU o - 34 S“KV

. ‘Separate Power Sources. Provided: - ' - ‘2 Aux11mry transformers S
: Cih e AT T 3 Standby diesel generators ”f
. shared between Units 2. and 3
-~ 1 Standby. transformer -
1 Statlon battery

’rReactor Instrumentatlon Svstem'yiﬂ

Locatlon of Veu , Won1tor Systen
Ranges -of Nuclear' Instrumentatlonf]
Startup" Range R A '
S Internediate’ Range'
”“;ﬁf'. Power Range '

‘In core

ESource to 0 016 rated power
5'0,0001% to .10% rated- power- .
f]l% to 125° rated power '

:ﬁ7Reactor Protectlon Svsten B

i Numbcr of Channels 1n Reactorf*-*": L ‘
- . Protection System. - . R R
. Number of Channels Renu1red to Scram '

;i .or.Effect Other Protective Funct1ons L2

. v, Number of Sensors per- Wonltored .

. 7 Variable in Cach Channel - -
,;;Method to’Prevent Unwarranted W1t
. drawal .of. Control Rods” ‘,..’

ii-

V_Automatic interlocks

:ﬂeaOthcr Ennlneere_JSafenuards*? Summarv of Systems and Functlons

¢To cool the core under assuned

loss of coolant accident;

. capability to reflood the core
- followino coolant‘loss.

2 Core Spray Sys?ems 5

To prov1de a means of COOlln" tha

“core by .reflooding. the .core sub«

¢, sequent to.a" postulated loss of
‘eoolant acc1dent . :

"ﬂsLow Pressure Coolaniflhjeetidﬁf
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Other Englneered Qafeguards { Summary of Systems and Funct1ons (Cont d)

.. To Temove ecnergy from prlmary
‘containment subsequent to assumed

loss of coolant acc1dent

2 Contaznment Spray Cool1ng
Systems. =

5:;To provide backup cooling capacity
to the isolation condenser and to
. provide high pressuré coolant

. makeup for postulated slow =~
"‘depressur1zat10n acc1cents. ns;;u

H1gh Pressure Coolant In3ect1on L
System s e p

”;To prOV1de an 1nexHaust1b1e supoly
- of water 'to the core and contain-
~ment independent of all other corq
coollno nethods. ' -

: . Emergen cy Co olant .".: Su pply ™ SO

SRR .

JJTo 11n1t the free fall of a controL
»'rod from the core to approx1nate1y
. five fect per second. E

. To prevent a control rod=- dr1ve ”
> mechanism from falling away: from .
~"'the reactor. pressure vessel "in: thq
-~ unlikely event of a, fa1lure of &
~'dr1vc thlnble. Lo

'ﬂ;;ongfolgRbﬁkﬁfiye]Th@ﬁpiéfSuppbrg.

';A constrlctlon 1n each main steam
*ql1ne to reduce rate of blow-down'
s.-in event of. postulated severance;
o of the main steam 11ne.

_-Main Steam Line -Flow'Restrictors

‘To av01d overheaf1ng of the reactof
. fuel in the event that reactor P
" feedwater capability is lost  and
" other normal heat removal systems:
~: which require a-c electrical. power
q'for Operatlon are not. avallable.-

= 'Isolation Condenser - ..

. To effect reactor contalnment
"jautonat1ca11v ‘when required. under

;postulated acc1d°nt cond1t1ons*f.

Isolated Valves

To prOV1de 1nert atmosphere 1n the
. primary containment system ‘to- pre-
‘tlude a hydrogen-oxygen reaction”
‘subsequent to. a- postulated coolanu
loss acc1dent. SRR . :

-,jpgimafyﬂcphtgiﬁﬁént;rheft;ﬁgﬁsysiém*




Other Engineered Safeguards - Sunnary of Systems and Functions (Cont'd)

- Standby Gas Treatment System - = .- - ° To prov1de a means for removal’ ‘of
R S eLcwloo oo oo v particulates and halogens from

-~ Units 2 and 3 reactor b111d1n~ air.
‘- under’ postulatcd 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 pressure so
.. that leakage is into the reactor

# building and thus prevents ground .
' level release’ of building air. ‘unden
‘“zpostulated aCC1dent cond1t10ns.;-~

To prov1de a reoundant 1ndencndent
i back-up .control mechanlsn in the:
.event-that- the control system be--
5 cones 1noperable. S

.




- f4,Qi PRI\CIDAL ARLHITECTUQAL AVD EVGIVFERIVG C?ITLRIA FOR DLSIGN

ST The pr1nc1pa1 arch1tectura1 and eng1neer1ng crlterla for
desxgn for the plant are summar1zed below. T

4, 1 Plant Des1gn

Pr1nc1pa1 structures and equlpment whlch nay serve e1ther

L to prevent acc1dents or, “to m1tlgate the1r consequences w111 be

de51oned fabrlcated and erected 1n accordance w1th appllcable

Q'dltlons, w1ndstorms, 1ce condltlons, temperature and other

t

f:deleterlous natural phenonena ant1c1pated at the 51te durlng the
fl1fet1me of th1s un1t.y;"”'

“ud.z Contalnment

The prlnary contalnment A1nc1ud1ng the drywell preSSureﬂf
suppre551on chamber, aSSOC1ated acccss openlngs “and penetratlons,

“%,h;w111 be des1gned fabrlcated and erected to accommodate, w1thout

."_"‘fzulure, _the pressures and temperatures resultlng from or- subseauent

“to the double ended rupture or equlvalent fallure of any. coolant plpe :}5

1th1n the drywell

N

le._ P ov1s1ons w111 be: made both for the removal of heat frOn';rﬁ;fi-

r1marv contalnnent and for such other neasures as may

:be necessary to ma1nta1n the 1ntegr1tv of the contalnment system as.

'}1ong as necessary follow1no a: loss of coolant acc1dent

Ahe‘reactor bu11d1nn encomna551no the prlmary contalnmentiqkfb'



'7jﬂfd.g1PrOV151on:w1ll be made for 1n1t1a1 preoperatlonal pressuredﬁf’l'

P and leak rate test1ng—of the ent1re pr1mary contalnment system and :

ffﬁfor leak rat_}tesfing at perlodlc 1ntervals after the . fac1l1ty has'

: “qfcommenced operat1on. PrOV1s1on w111 also be made f01 demonstrat1ng.

'Tf*the functlona jintegrlty of reactor bu11d1ng conta1nnent.

The 1ntegr1ty of the complete contalnment system and such

_other englneered safeguards as may be necessary w1ll be de51gned

';and ma1nta1ned so that off 51te doses resultlng from postulated o

facc1dents w1ll be below the values stated 1n lO CFR 100

. 4 3 Reactor Systcm

A dlrect cycle b01l1ng water reactor w1ll be employed to;?

n-::produce steam at 1000 p51g for use 1n a steam drlven turb1ne-vu' g

ffgenerator.i The reference des1gn thermal output of the reactor 1s

I SN Lo
a8 .
’

grlty throughout the ant1c1pated fuel l1fe. F1ss1on V;M

‘fbe no 1nherent:tendency for undamped osc1llat1ons.

LT
‘.‘- [RE Y

ltsj?fl The reactor w111 be des1gned to accommodate trlpplng of

.,iEGXpected W1 hi,txconpromlslng safetv and w1thout fuel danaoe. 3&§§§2[




S a2

g;‘ The reactor hlll 1nclude separate systems including
- overpressure scram, the 1solat10n condenscr, safety valves, and
7Tturb1ne bypass, to prevent ser1ous prlmary reactor system over- ':}:”
:lpressure.' ‘ ' ' '
"E'hlJ Power.excus1ons which could result from any credlble

"’f react1V1ty add1t10n acc1dent w111 not cause damage,,e1ther by

motlon or. rupture,.to the pressure vessel or'1mpa1r Operatlon of -
ﬁ,ﬁ"requ1red safeguards.,ﬁ o | |
g{hfﬁi ~'»_'Av__i'.., Heat removal systems w111 be prov1ded wh1ch are capable

'.'of safely 'accommodatlng core decay heat under all credlble C1r-‘~

cumstances, 1nclud1ng 1solat10n from the na1n condenser and loss -

2 of coolant from the reactor. Each dlfferent system so. prov1ded ._j;'ﬂf

,}fw1ll have approprlato redundant features.; _ .
‘{;t'j{} React1v1ty shutdown capab111tv shall be prov1ded to. make
”n»and hold the core adequately subcr1t1ca1 by control rod actlon,
'from any p01nt in the Operatlng cvcle and at any temperature down;f'
to room temperature, assumlng that any one control ‘rod is fully
.w1thdrawn and unavallable for use. " o ‘
ﬂ?;f-prov1ded 1ndependent-of.normal reactivity control.prov151onst' Th1s
ﬁ;system will. have the capability, uith:adeQuate margin,hto,shut.down‘;h
'the reactor from any operating condition,,’ | o ’

4, 4 Control and Instrumentatlonb . N - ‘ -

?.al The plant w1ll be prov1ded w1th a centrallzed control

'vif room haV1ng adequate sh1eld1ng to permlt occupancy dur1na all de51nn‘”

acc1dent s1tuat10ns.;

H b; There w111 be suff1c1ent 1nterlocks or other protective de-.'~

:-vv1ces so that procedural controls are not the only means of preventlng

A'A'\

k.. Redundant backup react1v1ty shutdown capab111ty w1ll be ':}5f.

P )

%
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lé:i A rellable reactor protectlon system will be prov1ded ?
'1to eutomat1ca11v 1n1t1ate approprlate act1on whenever plant
ondltlons approach pre-establlshed l1m1ts.k-Per10d1c test1ng'
:capability will be prdvided" Suff1c1ent redundancy will be pro-'
- V1ded SO. that fallure or renoval from service of any one conponent
'for portlon of the system will not preclude-scram or actuation of
~other_protective,devices,uhen required.‘

- 4,5 Eiectricai Power .

Sufficient normal and emergency auxiliary sources of

'V'T‘electric’al power will be provided to assure a capability for
prompt'shutdown énd continued maintenance'of the plant in . a safe - "+~

- condltlon under all credlble c11cumstances.'“

. 4,6 ad1oact1ve Waste Control

| a,‘ Gaseous, 11qu1d and sol1d waste control fac111t1es w1ll
be desdgned so that dlscharge of effluents and oEf 51te shlpnents
: shall be in’ accordance with 10 CFR 20, | e
‘ b; Process and dlscharoe strcams w111 be approprlately
monrtored and such_automatic features,intorpdrated as;mey‘be,n
necessary to prevent releasestabove‘the'permiSSihle»iinits of |
10 CFR 20, . |

4,7 Shielding and Access Controf

e The rad1at10n sh1e1d1no in the un1t and the statlon access

'n'control patterns w111 be such that the doses shall not exceed those

-

”fspcc1f1ed in 10 CFR 20,

.4.8 Fuel Handllnv-and Storage 1
Approprlate fuel handling and storaoe fac111t1es w111 be
| prOV1ded to preclude acc1denta1 crltrcallty and to prOV1de cool1ng

““for_Spent fuel, -
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5.0 IVTLR\CTIOVS or UNITS 1, 2 AND 3
‘ d;aboye in- Sectlon 3 0 certain portlons of the j’ﬂf{”fﬁft
':ﬁEStatlon are utlllzedzln common or are shareo wholly or part1ally -

A g

l;by the three un1ts.j The cr1ter1a followed for the de51on of th1s

3;*‘mult1 -unit: Stat'on w1th reoard to the sharlng of components, systems,

'Tat each un1t w1ll operate 1ndependently of

: and fac111t1es'

‘jeach other. A m‘lfunctlon of equ1pment or an operator error in .

7;lany of the un1tsj gll not affect the cont1nued operat1on of the;'

3;rena1n1ng un1ts~* L1kew1se, if by the shar1nc of a component

"stem, or fac1l1-ty,r

sucn sharlnn'wl 1 be - accomal1shed

S

the safety of the plant 1s 1ncreased then

There‘aLt,a number of systems and fac1l1t1es hthh are"

shared by all three un1ts but wh1ch are not safety related A These

" include such fa:_lit,es 4s the Adm1n1strat10n Bu11d1ng, Access “

Control Bu1ld1ng,,Mach1ne ShOp, Laundry, Sewage Treatment Plant
fdiand Plant Securlty Fenc1ng.: Certaln serV1ce fac111t1es are alsou5“
B shared 1nclud1no the Flre Protectlon System, C1rculat1ng Nater |
?‘i?stem, SerV1ce Water System, Hake up Dem1neral1zer System Serv1ce’
' A1r System, and Heatlng System. Fallure of such systems would not

Jeopardlze safety of the unlts. fd*m“

of other shared systems and

postulated ac dent cond1t1ons.

and.’ Off Slte EnV1rons Wonltorlnp

tire w8 olte
s . B

" The resent env1rons nonltorlng prograns w1ll be cont1nued'ﬂ

'hisWith:multiﬁun‘ rat1on. The purpose of the progran is to prov1dej""

adequate monitoring for the 1ntegrated Dresden Statlon complex and

t° assure .thatithe requ$rements of lO CFR 20 are met for ‘the com-:v-

Yy



.f-o; New Fuel ‘Storage

Un1t 1 w1ll contlnue to utilize its own new. fuel vault

i_whereas the storage vault for Un1ts 2-and 3 has been spec1f1ca11y.

-des1gncd for use as a common new fuel storage fac111ty. '

¢. Reactor bu11d1ng Closed Coollng Water System

" This system serves as an interfaCe between certain other

““systems which are exposed to the reactor and the rlver water, and

' prevents potentlal ‘leakage of radloactlve materials d1rect1y to

" the river., . Sharlno‘of these systems prov1des greater flex1b111tv‘fn.

.of plant operatlons which is assessed as contrlbutlnn to overall

plant safety.,.
d, Auxiliary Power Systen

The three units are tied together.electrically only .

through the Ldison transmission system. Unit 3 der1ves its

~auxiliary powerlfrom the 345 KV system and Unit 2 from the . 138 KV

. system, -An electrical fault in.one aux111ary electrlcalpsystem

Lo will not propagate to the other auxiliary systems,

e. - Standby Diesel Generator Systen p

The standby diesel qenerator systen 1nc1udes three d1ese1

4_generators, any two. of which are capable of furnlshlno power

'“‘requlrements for opcratlon of emergencv equlpnent on one un1t and

B normal shutdown power for the other,

. R

- f,.,Statlon Battery

-

'Each unit has a separate station battery. However,ta

100 percent capac1ty spare battery cHarger is p10V1ded whlch can
' be connected to tHe d-c system of either Un1t 2 or Un1t 3.
“'f Electrlcal breakers are interlocked to prevent conneetrng the d-c

"afSystens-of*both Units together,

LR

R




g L1qu1d and Solid Radloactlve Waste Control

The radwaste fac111ty for Units 2 and 3 is de51gned for‘

‘use as a conmon radloactlve chemlcal treatnent plant The purpose”..n't;,

T:lof the plant is to process 11qu1d rad1oact1Ve wastes for reuse'._

. to d1scharge treated wastes to the r1ver, ‘and to concentrate'

%f'certain wastes for storage and_eff-site shipment.

| | The Unit 1 radwaste facility is entirely separate frem

‘l?fthe facilitV-for Units 2 and 3, Both fac111t1es are de51gned to

'fi»na1nta1n the concentrations of radioactive wastes released to the
;éfl.envn‘onment w1th1n the 11m1ts of 10 CFR 20. 'The'aggregated

';g dlscharges of 11qu1d wastes will remaln within 11m1ts now appl1cable .
'*;5 solely to Unit 1., | | | |

: h.; Caseous Radloactlve Naste’
The gaseous waste effluents from Unlts 2 and 3 will use’

:55_ a common- 310 foot stack Unit 1 will contlnue to- dlschar"e its
gaseous effluents from 1ts own 300-foot stack The currentwstack :

' Wf release 11m1ts set forth in the Dresden Un1t 1 Fac111ty L1cense

.DPR 2, -as amended will apply to aggregate releases fro'n all three

V“ﬂ?.un1ts. The radioactive effluent from each un1t 1s monltored and

flltered and capab111ty is prov1ded for 1solat1ng the source from1:"”1ﬁ

the env1rons.7 The summatlon of Un1t 1 2 and 3 stack gas radlo--
act1v1ty level will be 1nd1cated in each control TOOm, . A
';*.i.:_Inertrng Gas Supplv Svstem o .' . ‘_ o
- }The inertiﬁa gas supplv system for Units 2 and 3 1s df'c
Akf:Shared!;althouvh.each unit has its own gas makeup system. |
?:pj.; Common Turbine Bulldlng -

The turblnesfor Un1ts 2 and 3 are hoased in a 51ng1e

R fturblne bu1ld1ng. " The turbine bulldlng vent1lat10n air supply and

exhaust systems are operated as a- cenblned system.



K. Reaotor Containment
Un1ts 2 and 3 have separate and 1ndependent prlmdry eon- :
talnments and pressure suppre551on systems. The secondary |
icontalnment for each un1t below the operat1ng floor level is
;’lconstructed to serve . its own un1t. The operating floor will he

open and connon to both un1ts. Both units share the same standby

B gas treatment, ventilation and heating systems, ea;h having

‘capacities to accommodate the combined secondary containment volume, .. . -

1, Control_Rooms

' o _Evaluations have been nade of the'inter-plant'e’ffect’s '.

of postulated acCidents.. It has becn ascertalned that an acc1dent:':”“:“

in any one of the unlts, up to and 1nc1ud1ng max1mun postulated

acc1dents, w111 not prevent access to the control room of any of

the un1ts or - prevent safe operatlon or shutdown of the other un1ts(xff“x

s e cwbels
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7'ﬁf7.oj EVALUATION OF PLANT SAFETY
N . The general safeguards obJectlves of the de51~n of Un1t 3
'aiare to protect the plant equ1pment and to prevent radlatlon eXposure
~k:;1n excess of a small fractlon of estab11shed 11m1ts to any persons
E on or off the statlon premlses, e1ther dur1ng normal Operatlon or
';;Q"durlng acc1dent condltlons. ‘
| In order to meet these obJectlves, the plant de51gn and
hhoperatlon 1nclude the follow1ng | |
' ~a, Means’ for p051t1ve control of plant process parameters

'15‘_' .1nportant to safety.

b, Inherent safety features and autonat1c dev1ces are 1nc1uded
‘1n the de51gn to prevent an operator error or equlnment malfunctlon Q;;g

'-'fron caus1ng an acc1dent Tcsts are conducted per10d1callv to assure N

”1 proper funct1on1ng of such dev1ces.£e
'c . Multlple barrlers are prOV1ded to conta1n the rad1oactrveffTﬂ*%;
ni%{ﬂnaterlals. The core.is conservatlvely de51gned to‘operated w1th

';]; thermal paraneters 51gn1f1cant1y below those wh1ch could causc fuel ';?;ﬁ

.damaoe.f_,_' ' ' o A

:,d(j The plant operatlnglpersonnel are thoroughly knowledgeablevlnA ”

@hthe plant operatlng characterlstlcs,‘and are tralned to follow | o
Etﬁi{wrltten procedures to m1n1mlze the occurrence of oneratlng errors.

" This section summarlzes the 51on1f1cance of these 1nportant B

“?pfeatures as they relate to safety of Dresden Un1t 3 .7h

'r.:Z.lleormal Plant Operatlon
| Dresden Jn1t 3 is. de51gned to oaerate safely under all
tx;:nornal operat1ng nodes for wh1ch the plant is’ de51gned 'These
H?ioperatlng modes 1nclude sustalned full power operatlon, startan.f'ﬁ

"”.7up. shutt1ng down, 1oad changlng or naneuver1ng, refuellng, hot



SR w1th1n the reaotor core is accompl1shed by means of two bas1c’~

- power and react1v1ty control systems. Gross reactor power and

lstandby,.and shutdown. The plant is~also designed to prevent
h‘radlatlon e\posures in excess of a small fractlon of acceptahlei:“‘n:i
'71evcls to persons -on or off the plant prem1ses under aCC1dent

Jcondltlons as well as the normal operatlng cond1t1ons.‘
| Thls'safety of operatlon-ls acconpllshed by 1ncorporating'f‘ i:;
'hdspecrflc englneered and ‘inherent’ safety features in the des1gn of

'%:the plant.j The extent to which these features. prOV1de the des1red>Tf

':ﬂ:levels of safety is summar1zed in the’ follow1ng paragraohs.'”

S a. Control of Plant Power Output

Dur1ng normal plant operatlons, the control’ of react1V1ty:1

- power’ d1str1but1ons w1th1n the core are controlled by the . control jﬁ? L

See s

2 rods’ wh1ch are manlpulated by the operator. Reactor power canjffﬂf**ﬁfjf

"ng also be adJustcd and controlled over a ranoe of approx1nately L

AR PL

x;'30 percent bv varlatlon of coolant rec1rculat10n flow rate throughhfijﬁrj
" the core. These functlons are accompllshed by the operator fron,fﬁe‘;“

?uthe control room.‘

The rate. of power 1ncrease 1s l1m1ted by the Tate at whlch

fV{ﬁfcontrol rods- can be w1thdrawn, -and. the rate of var1at10n of" the

'V'.rec1rculat10n flow.: Control rods are operated one at a t1me and

s are w1thdrawn in a synmetr1cal pattern Afrom the corc. In th1s mannerff‘*

‘*Shlt 1s est1mated that full load power operatlon can be achleveo at. ;ﬁp"ﬁ~"

.a rate of aoprox1matelv 3° per w1nute.' This rate is suff1c1entlv B

hﬂijslow that load changes are always under control by the onerator,,f“jh7

- and any maneuver1no trans1ents are’ accomnodated well w1th1n the

'l’de51on paraneters of the plant.‘ Rap1d shutdown 15 acconpllshed by

‘mw;>1nsert1on of the hydraullcallv actuated control rods.-j_p"'
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The performance of the reactor core and the indication_

. of reactor power level are cont1nuously monitored by the neutron e

’"-E'mon1t0r1ng systen, the Sensors of wh1ch are located in the reactorh'f

. core. ThlS system eff1c1ently and accurately provides power levelif”“

i

N

"ﬁ,mon1tor1no from source range to full power on a gross and local

S '1.’:'b3$15 .o a

@mon1tor local fuel element heat flux cont1nuously and prOV1de

the 1001c circuit of - the reactor protectlon system\

The local power non1tor1ng 1nstrumcntat10n is de51oned to;;g?{f?

f1nformat1on to permlt evaluat1on of the cr1t1cal core parameters.fﬁﬂT”””*
The slnnals from the neutron monltorlng system have the'éff'zjﬁf

;ff:capablllty to 1n1t1ate a- scran, and thls is accompllshed through e

The- ‘reactor orotectlon systen also recelves 51gnals fron“iw e

i,aother process paraneters to shutdown the reactor when establlshed;ﬂj
E 11m1ts are reached and to 1n1t1ate other protectlve funct;ons‘ast%“‘
:':?requ1rcd | | |
. The:design of the reactor core nuclear perforhance*-'

‘ character15t1cs include several features wh1ch contrlbute to a.

»favorable nuclear dynamlc response under tran51ent cond1t1ons. Coe

..% . The nuclear response character15t1cs prov1de strong neoatlve'"

ﬂhreact1V1ty feedback . under severe transient condlthons, contrlbute ;§

§7negat1ve.react1V1ty feedback conslstent w1th‘the requ1rements ofl_g;:%rff

[“:overall plant nuclear hydrodynamic stability, and provide a '
"*Z'respOnse which regulates"or damps changes in power level and dn

~ ‘the spat1al dlstrlbutlon of power product1on in the core to a .

level con51stent wlth safe and eff1c1ent operat1on. The response.'”

1character15t1cs are 1nherent 1n the des1gn of the plant and resultf;g"

’f.;Afrom the necatlve doppler coe¢f1c1ent of react1V1ty of the fuel

Yﬁfthe negat1ve moderator temperature coeff1c1ent and the negat1ve }ijﬁVj;



The above coeff1c1ents, together wlth the regulatlng or

‘:dcontrol dev1ces, rncludlnn the control rods,'the flow control,

:pand the 1n1t1al pressure regulator, complement each other to 3

,’":lach1eve stable, well controlled plant perfornance over the entire

]._range of power operatlon.

“'3f design,features, provide assurance that adequate core»cooling is;_}fg
"lavallable under all normal modes of plant operatlon, and under

«tl;"certaln cond1t1ons of equ1pment malfunct1ons or operator errors,'*

‘;-;fcoolant 1n3ect10n syste, removes decay heat when the reactor 1s

',‘b@' Control of Core COOlan

Tne plant is prov1ded with four nethods of renov1ng heat

).

“-. from the core, - These heat removal systems, together w1th the core

'?and include the follow1ng (a) The ShUtdOW" cooling systen is the'”i

"normal mode of remOV1ng decay heat when the reactor 1s depressurlzed

'(b) the 1solat10u condensers w1th backup from the hlgh pressure

('».

i pressurlzed and 1solated from other cool1no systems, (c) the.turblne**'

“‘f'rand/or the naln condenser is the pr1nc1pa1 heat 51nk when the

, ~L.".’reactor 1s at hot standby, is 1n full operat1on or is startrng'up_fh‘ﬁ”*

,,;or shuttlng,down,'and-(d) the re11ef vavles dlscharge‘steam to-the'v*f"z

~',',_-'!.suppre551on chamber under pressure tran51ent cond1t10ns where 1t 1s

'Tﬁhxcondensed and makeup water is added to the reactor by the feedwater

‘foSystem.p

These systems are in add1t10n to those whlcn are used under

'fcertaln acc1dent cond1t1ons.f

Control of Fuel Handllng -

The equ1pment and procedures used 1n “the handllng and

"i[ﬁstorage of fuel are de51oned to perm1t safe, eff1c1ent refuellno

"gfof the reactor”

:W:Replacement fuel 1s stored 1n a concrete vault 1njf'”f
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x;the:feector-building.f The vault is;provided:with radiationh
‘Anonitors,'and'the storage design prevents cfiticality even if .
nfﬁdu;the stornoe vault were floodedeith?weter. All.entrances to the
dviitadit 1nc1ud1no fuel dellverv doors and personnel openlnos, are
R capable of being. locked o
N The fuel pool for storage of spcnt fuel assemblles is also '
ﬁ7fi‘located in the reactor bulldlng. The racks in whlch the fuel Agkilf{}
':.assenblles are placed are bolted to the floor and are de51gned R
bd?tto ensure subcriticality in the pool., The pool water removes heatikﬁ;’f
i'ﬂ'."}.,u'and shields,"against r“a,dioactivity, b’otlh of whlch are generated by =
| ‘~the.decay of fissionm ptoducts in the stored erl ‘Transférhof B
':hlrradlated fuel from the reactor core ‘to the refuellng pool' is
accompllshed under water for control of alrborne contanlnatlon.d
'f‘The new and spent {uel assenblles are handled by special h01sts,,;,
d.cranes and grapples durlng the refuellng or maintenance work, Thesér'ﬁ
1nc1ude the bu1ld1ng service crane, the refuellng platform ;nd h01sts,bff
reactor sch1ce platform, and ‘the jib. hoists., Each of these is -
‘:.‘.-;_deswned wlth 1nterlocks and spec1a1 safety featurcs to assure, that
ih}hfuel loading and handllng can be conducted only under spec1f1c safe
kféﬁicondltlons.‘ SR

“d;; Control of Radloactlve Wastes

The radloactlve waste control systens are de510ned t0<

.yfcollect potentlally radioactive wastes, and process and dlspose of them

’1n a safe manner w1thout 11m1t1ng plant operatlons or avallablllty. ,MG

w;j;Equlpnent 1nstrumentat10n,»and operatlng nrocedures are de51gned
4”7;so that the dlscharge of rad1oact1ve wastes will not exceed

‘dﬁ:;perm1551b1e levels. The 11qu1d radloactlve waste control systen hiid,}'

515 de51oned to prOV1de a means for proce551ng potentlally rad10act1ve 5



l1qu1ds, and to collect process liquid wastes in batches wh1ch

{,nay be sannled and analyzed to determlne their su1tab111ty for
.release through the discharge canal into the r;ver.” Gaseous - .
aﬁ,wastes from all three units are‘providedANith a holdup time for
decay then are f11tered before being d1scharged to the atmosphere.
It is ant1c1oated that the total off-site dose from combined
'operation of all three plants will be less than one percent of the
” off?plant permissible annual dose. e N

'e}'.Control‘of ,Radiation Levels and Personnel Exposure

. " " | Unit 3 is prov1ded w1th two types of installed rad1at10n
| mon1tor1ng systcns which are ut111zed to malntaln contlnuous |
hsurvelllance and nonltorlng of the radiation levels assoc1ated
W1th plant operatlons. The f1rst tyne con51sts of several process'“’
.iidradlat1on mon1tor1ng systems which prOV1de a continuous indication:
and record of rad10act1V1ty at or near the dlscharge po1nt of those;i“f::
- process lines that can release radloactlve éffluents to the enV1rons;5fh
T"directlyr. These monitors are capable of measur1ng the radloactlvc
‘ material content of such effluents-to a suff1c1ent degree of
““_:accuracy to 1nd1cate that maximum, perm1551b1e release rates are -
'qj”xnot belng exceeded PrOV151ons are also made for non1tor1no the'i‘

’?normally radloactlve flu1ds whlch are contalned or stored in the

'fff'varlous plant process svstems.

3

. The second type 1is the area radlatlon mon1tor1no svstem

";iwh1ch prOV1des a record of gamma ‘radiation levels at selected

u,locatlons within the\varlous bu1ld1nq5’ aqd the system is de51aned-;ﬂhgfﬂ
to alarm‘when»radlatlon levels exceed preselected Values.: Radlatlonﬁf‘zl
;73 'shleldlng is - 1ncluded in the plant de51gn to minimize the exposure

.;;fffof plant personnel to rad1at10n emanatlng fron the reactor turb;peé:j;w

‘:w.and the1r aux111ary systems.‘f
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'f?Additional shielding is provided so that the dose‘

- received by plant personnel in the control room in 8 hours, under =~ .. -

,*des1gn acc1dent condltlons,-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

.':1nherent safety features derived from the materlals, conf1nurat1on,ﬂh
'-ﬁand operating modcs‘spcc1f1ed in the design, “any plant equ1pnent CE
?‘1fa11ures and/or plant maneuvers are accommodated by the reactor’ |
; wlthout.v1olat1on of normal steady state operating 1lm1tS.':Th¢
.reactor characteriStics'of.importance in this.regérd are:
a;f The charécterlstically large and virtuallf iﬁstan%aneougaszJW*l
‘negat1ve Doppler cocfficient of react1V1ty of- sllghtly enriched i
quranlum d1ox1de fuel prov1des -an 1nherent mechan1sm for term1nat1nw;§mffs

”‘nuclear.tran51cnts.

b, Thé steam v01dcoeff1c1ent of react1V1ty, as in the. LCase: of}ﬂ'

"Doppler,'also prOV1des a negatlve react1v1ty feedback which tends

S to limit power excur51ons ‘and contrlbutes to. the over- all plant

i’stablllty. V01ds and Doppler also tend to suppress peaks caused byfi'ﬁEQ

improper. rod withdrawal,

As an example of the benefits of~the-above-nuclear

"jcharacter1st1cs, con51der the loss of power to the punps Wthh

iﬁhsupply the rec1rcu1at10n flow. If such loss were to occur at full
jvnf';:-"?‘::?'.power the reactor power would fall to a level con51stent w1th the
’ﬂfremalnlng natural c1rculat10n flow rate, No reactor scram would ;;?ﬂﬂﬁﬂf

o be necessary.

Another examplc of the self 11m1t1ng tendencv of thevaf;i.ﬁ

;: ;reactor 1s the case’ of 1mproper rod w1thdrawa1 durlno a- startup. S

ERE TN
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'In the event that 1mproper rod w1thdrawal should produce ‘a r151ng
'perlod as short as one second, the excurs1on would be tcrm1nated ff}ly?
at a low power level by - Doppler and vo1d fcedback and no scram BT
‘would be necessary to protect. the fuel. In this case,. however -a
- .scrampdoesooccur as the resultiof act;on by the intermediate range i
‘~3.'instfumentatlon. o .

: o . The manner in wh1ch these 1nherent safety features and
fother de51ﬂn features contr:bute to nornal safe operat1on of the-
plant were discussed’ above.‘ Sumnar1zed below are the safety

::-'..features 1ncorporated in the several engineered. safeouards and in.
the ‘containment systenms. _" "_ } o .

7 3 Englnecred Safeauards-

‘The " normal plant control systens malntaln plant var1ab1es

wlthin narrow operatlng 11m1ts. These-systems are thoroughly~-§
enolneered and backed up by a s1gn1f1cant amount of eXperlence 1n:.ff
systen de51gn and plant operatlon.‘ Even 1f an 1mprobable operat1onhlilt5
error or equ1pnent fallure allows plant var1ables to exceed thelr\yfgfiif
'operat1ng 11n1ts, an exten51ve system of englneered safeguards R
termlnatcs the trans1ent and 11m1ts the effects to levels far below ;Eﬁ;?

',those ‘which are of concern. Englneered safeguards 1nc1uoe those'

5iwh1ch back up nornal control systems, those which offer add1t1ona1

;]protectlon agalnst a react1v1ty excur51on, those whlch act to prevent

oo

ka loss of coolant and those wh1ch prov1de core cool1no 1n the -
‘f}event of a loss oE normal coolant The contalnment and 1ts coollng—“
'ﬂ.and 1nert1no systems prOV1de add1t10na1 nrotect1on to the publlc.;,w?
A suff1c1ent shutdown margin.is ma1nta1ned S0 that the |
h;gztreactor can be shut down in the cold condltlon w1th one control ifﬁ?l“'

s*irod completelv out of the core at any t1me 1n core l1fe. " The -
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u*ffﬁyreacforNCan.be Shut down'from operating pouer conditions with

VMiﬁ_lnscrtlon of only a, few rods because of the reduced react1v1ty

"gl;due to hot fuel and noderator and to flSSlOﬂ product neutron
“dmabsorbers 1n the. fuel At any t1me dur1ng core llfe, any,rods
'i'have to be w1thdrawn -in order to brlna ‘the core critical,

In add1t10n a completelv redundant separate and

‘fi.lndepcndent neutron absorblnn shutdown system is supplled The]

l7nanually 1n1t1ated standby 11qu1d control systen 1nJects a neutron~i

'”7f~absorb1ng SOlUthﬂ dlrectly 1nto the reactor- moderator in quantltv

....:"‘sufflcmnt to. shut the reactor down and ma1nta1n shutdown with the -

iﬁ:reactor in the thermally cold, flss1on product- -free cond1t10n.
‘?*}:Th1s systcm would bc used only in the abnormal case where1n

,control ‘rods could not.be 1nserted 1nto the core.

The reactor protectlon system supplements the nornal rfactor

“’Tigpower, pressure, water level _and rad1oact1v1ty control svstems..?_h
va'hThe reactor protectlon systen autonat1cally detects non- standard :
.r},plant condltlons and 1n1t1ates reactor scran in tlme to prov1de ?ﬁi

-";.""protectlve maroln aoa1nst core danage. The system 1n1tlates |

' reactor scram on hlgh neutron flux, hlgh pressure in °1ther the:,f-

.,Qj:reactor or drywell h1gh rad1at10n in a steam line, or. closure

:'of the ma1n steam 11ne 1solat10n valves amono others. The 7"

equ1pment used in the reactor protectlon system, from the sensors [

;throuoh the c1rcu1try and 1nclud1ng the. soleno1d Operated scram

'pllot valves 1n the control rod hvdraul1c system, is h1ohly

I

- rel1able and 1s dupllcated for hlch probablllty of proper scram g7'

'act1on when needed . "f__”fT_‘ C - : i

. 4‘.,‘_,

AbnOrmally hlgh 1nsert1ons of react1v1ty are prevented

‘*by the llnltatlons on control rod dr1ve w1thdrawal speed and




control of the rate of moderator tcnperature change. The de51gns of

,{the control rod to control rod dr1ve coup11ng and the control rod

drlve thlmble preclude an equlpment fallure wh1ch could allow the

. s

control rod to be renoved fron the core more rap1d1y than the. control-l>

i rod drlve normal withdrawal mode, Vevertheless, throe englneered

safeouards haVe been included. as sunplementarv protectlon. The movement»f

of the control rod drlve th1mb1e and control rod is restrlctcd by the ; -

thlmble support 'so- that only neg11g1ble changes in core react1v1ty
“*f would result even 1f the control rod dr1ve thlnble c1rcunferent1ally

,‘.pptured If a control rod were to become separated from-1ts drlve,t;f

t

stick within the core, - nd subsequently fall from the core, xhe " od:ﬁa
rfveloc1ty‘11m1ter"‘would Iimlt.lts free fall veloc1tv.’ A rod worth .
Emlnlnlzer conputer 11m1ts the establlshment of control rod con-
flguratlons so that the max1mum react1v1ty insertion rate resultlno
'from the free fall of a control rod with a rod veloc1ty 11n1ter from

the core would not cause’ danage to the prlnarv system.'

The p1p1no of the reactor prlnary systen is conservatlvely

«fde51gned analyzed, fabrlcated and tested to prevent fallure.
;!!Lvertheless, englneered safeguards have been pr0V1ded to prevent

wﬁfrelease of harnful amounts of radloactlve materlals from the plant

even 1f a plpe ruptures.; If a p1pe contalnlng h1gh pressure reactor

»water developed a 51gn1f1cant rupture out51de ‘the primary contalnment

_

:ﬁthe rupture uould be automat1cally detected and the 1solat10n valves

P .

}closed The four laroe ‘high' pressure steam lines penetratlno the S
Wg,contalnnent have flow restrlctors._ If any such 11ne uere c1rcum-”

f}’ferentlally ruptured 'the flow restrictors would 11n1t the coolant

v,

'loss rateﬁ

and the 1solat10n valves would ternlnate the coolant loss

.so that?no fuel damaoc nould occur...f




| The reactor vessel and piping operate.at 1060 psig,
lfwell below the design pressure of 1250 psig. The vessel and
'p1p1ng Wlll be 1n1tlally hydrostatlcallv tested at 1560 psig.
hd!ﬂThe 1n1t1al pressurc regulator, the bypass pressure rcgulator,
TJ““i the 1solatlon condenser system, the rellef valves, the safety
alves and the reactor protect1on system operate to hold the
system at operat1ng pressure. Vevertheless, even 1f the p1p1ng
;i ruptured 1n51dc the conta1nmont (where the coolant’ loss would “
“:ynot be termlnated by closure of 1solat10n valves), mult1plc'
:'&1ndependent coolant supply systems are provided to assure
'continuity of core:cooling; These include either of two core.

spray systems, the hloh pressure coolant injection svstem, the

"low pressure coolant 1nJect10n syste, and the emerg cncy coolant*-‘""

P 7.4 Containment

During all phases of normal plant operations, Unith"haSy'?}rji
no need for its containment systems, If the containment systemsyxfff"':

“ﬁfdld not ex1st the normal radiation exposures to the’ooeratino'

'personnel and to the DUbllC ‘would be no nrcater than those d1s- E

o cussed above in Paraeraph 7.1, "Normal Plant Operation.," However,'nf

‘as a further backup safety feature, and in addition to the other f,

ffenﬂlneered'safeguards which are provided, the plant de51gn.

f‘1nclud°s a multlple barrier confainment system whose prlmary

“I'funct1on is to n1t1gate rapidly the consequences of - postulated f

k‘acc1dents 1nVOIV1nn the reactor and 1ts var1ous svstens. '

The pr1mary contalnment design employs a pressure“'

w‘suppre551on contalnncnt system whlch houses the reactor vessel

;the reactor coolant and rec1rcu1at1nn loops, and other serV1ce
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floopS‘conneCted to.the-reactor.‘ The pressure suppression system;g

con51sts of a drywell a prcssure supore551on cnamber wh1ch

‘stores a large volume of- water, a connectlng vent system between?f”

the drywell and the.- water pool xsolatlon valves, conta1nnent
fcoollno systems, and other service eou1pment | |

| The pr1mary contalnment svstem is fabricated as tuo‘n
t?large prcssure vcssels and is des1cned to w1thstand the peal
F:pressurcs which could occur due to the postulated rupture of any
.ireactor pr1nary system p1pe 1n51do the drywell Containment

. Splay coollng systems are provided to assure cont1nuoustcoollng
;fof,the prlmary.contalnment under ‘accident cond1t1ons. - |
| A reactor bu11d1ng completely encloses the reactor and
/its'oressure suppresslon primary eonta1nment. Thls structure:ﬁ

e

provides secondary containment when thefprimary containment.iSTin?’

Rl

service, and prOV1des prlnary contalnmcnt dur1ng perlods when'the

*pressure suppress1on contalnment system 1is open.' From a‘safe-4

guards con51derat1on, ‘the pr1nC1pal purpose of the sccondarv

contalnment is to minimize ground level release of a1rborne
.rad10act1ve materlals and to pr0V1de for controlled decontanlnated

"5de1evated release of the bu11d1ng atmOSphere under acc1dent

i

cond1t10ns.




fSUVWAIY OF OFF SITE EIFECTS

S Analyses havc been ‘made to evaluate the off- 51te effects
¢v§¥~fffff“,]: Durlng normal full power operatlon of ‘the plant 1t is:
‘”ant1C1pated that the maximum: annual average: exposure to persons

'off 51te will not exceed approx1mately S mrens. This may be

Two general classes of postulated acc1dents have been

.ganalyzed namely, react1v1ty trans1ent acc1dents typlfled by

the rod drop and fuel loadlng acc1dents, and conponent fa1lure:fgd°

- ,acc1dents such as the steam 11ne break and a loss’ of coolant
The follow1ng sumnarlzes the max1mum calculated personnel doses

atvthe s1te boundary for the above acc1dents.vn

1Total Acc1dent Ex sosure -jRenni

Acc1dent j
Whole Body = Thyroad
" Rod Drop Co 3 x 10'% 1.7 x 1072
~ Fuel Loading = - - - - . © 3,2 x 10~ 2,8 x
- Steam Line Break T 6.8 x 10-6 3,2 x-10-2
.LoSs'of Coolantv“ 4,2 'x 10°4 5.4 x 10-4

L

It has been concluded from these analyses that the~‘“
'-Qoff 51te exposure levels are, only a small fractlon of the max1mum

'h‘reconmended gu1de11ne values of 10 CFR 100 'and tnus the plant

J,from both normal plant operatlon and postulated acc1dent cond1t10ns.”

”conpared w1th the 11m1tat10ns of 10 CFR 20 of 500 mrems per vear.,ﬁf:”'d

10,.,1 2




'””fig.o Conclu51on

t On the b351s of the foreg01ng ‘the Appl1cant respectfully
fhsubmlts that | | ' o |
'“f_a.' A descrlptlon of the proposed e51gn of Un1t 3, including
{hthe pr1nc1pal arch1tectura1 and engineering criteria therefor,

5ﬂhas been furnlsned

{x.b. Appllcant has 1dent1f1ed the maJor new features 1ncorporated
‘;ln ‘the d051nn of Un1t 3 whlch have not been demonstrated in actual 5
~fﬁoperat1on of other nuclear power plants,f

There are no unresolved safetv auestions other than-d
»those related to the demonstrat1on of the effectlveness and

?;grellablllty of such new features by actual operation;

'_d The effect1venessand rellab111tv oE such new Eeatures w1ll

y “be denonstrated bv the operatlon of other 51m11ar b0111ng water' '

-.reactor plants now under constructlon and by pre oneratlonal and

T

ﬁf1n1t1al startup tests of Un1t 3 pTlOT to the last date stated in-

~

:*,f_fthe'application for conpletlon of construction of such un1t' and

‘ S ‘e. 'Takinn 1nto cons1derat1on the characterlstlcs of . the 51te

1,;;and env1rons and the pr0posed des1gn of Un1t 3, such. fac111ty can hi

iff:;be constructed and ogerated W1th1n the llmltatlons establlsned by

}flO CFR 20 w1th1n the s1te cr1ter1a set forth in 10 CFR 100 and

ﬂw1thout undue rlsk to the health and safety of the publ1C.«
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REACTOR VESSEL

FEEDWATER HEATERS
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DRYWELL CONTROL ROOM

PRESSURE SUPPRESSION SYSTEM

L

Plate 5. Artist's Conception of Typical Reactor and Containment
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