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l~O INTRODUCTIO~ 

1,1 ·General 

Subsequent to the issuance of Provisional Construction 

Permit No, CPPR-18 on January 10, 1966 in AEC Dkt~. No, 50-237 

authorizing construction of Unit 2 at Dresden Nuclear Power 

Station~ Commonwealth Ediso~ Company determined, subject to 

· the receipt of the necessary authorizations, to proceed . . . · · 
/ _____ ... _________ ----- ----·------·----· ----·····- ----·····- .. -- .... --- --·. --· - -·· ·······- ··- ------·· ·-·. ··-;-· ·----·-··· ... ····--· ........ ----- -------·-·-· .... ... .. -······ --···--·-- ·----- -·-· -··-·- ---·. -~----·-------·-----· -

with the con~truction of Unit 3 adjacent to Unit 2 (see Plate 1, 

Station Perspective), It.was also determined that Dresden Units 

2 arid ·3 would be identical in virtually all respects, ~ design 

concepts and criteria, capacity and componenis~ and that any 

improvements incorporated iri Unit 3 wo11l<l also be incorporatrid. 

in Unit 2, Accordingly, the 6nly differences conte~plated in 

the design of Units 2 and ,3 relate solely to. the location.of 

e~uipDent an<l, £6r desired diversity, thci use by Unit 3 of th~ 
... ·· ... ·.' 

345 KV sy~tem as a source of normal auxiliary power, rather than 

the 138 KV system source to be used for Unit 2. 

The desicn of Unit 3, ho~evef, differs fr6m the Unit 2 

d~sign which was reviewed by the AEC in Dkt, No. SD-237 prior to 

issuance of CPPR-18* because of (i) changes in .the interconn~ctions 

of certain auxiliary systems and sharing certain c6mmon facilities, 

(ii) changes related to ~rovi<lihg a tu~bine-gen~rator for Unit 3' 

which i~ approximately_ 2% larger in capacity than originally con~ 

sidercd for Unit 2, (iii) changes· developed in finalizirig the 

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

~ *All changes irt the Unit 2 Jesign required to conform with 
the Unit 3 design will be submitted for review by amendments 
of the Unit 2 Plant Design and Analysis Report filed· in 
AEC Dkt, No, 50-237, . 

·• ~. 
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Each of the differences in the Unit 3 design from that 

previously revicw~d for Unit 2 are identified and analyzed in 

the Unit 3 Plant Design and Analysis Report as amended filed in 

Docket No. 50-249. Plate 2, attached hereto~ provides an index 

to each section of the Unit 3 Report in which a change in design 

is described or analyzed. Nomof sue~ chariges involve any changes 

in- the Principal Architectural and Engineering Criteria, set 

forth in s~ction 4.0 hereof, which govern the developm~nt of the 

design of both Units 2 and 3. 

A detaile~ evaluation has been made of the manner in 

which the Unit .3 design. satisfies the "General Design Crit.eria 

for Nucleai: Po\ver Plants" published by the Atomic Energy Commission 

on Noverabcr 22, 1965 and utilized by the AEC staff for evaluati-0n 

of Unit 2 in AEC Kt. No. 50-237. Such evaluation is forth 
-:r-

set 
I 

in AppenJix H 
,.. 

the Unit 3 Plant Design and Analysis Report. or 
: .. ·· ... · 

Since Appendix H was filed as a part of Amendment No, l 

to the Unit 3 Plant Design and Analysis Report, ieveral design 

changes have been effected by subsequent amendments, principally 

Amendment No. 5. Specifically, s~ch changes provide (i) in lieu 

6£ one of the two isolation condenser systems qriginally proposed, 

a high pressure coolant injection system which, in addition to 

serving a~ a backup fo~ the remairiing is6lation condenser system, 

can restore any loss rif coolant resulting from postulated breaks 

of limited size in the primary system, (ii) additional redundancy . 
in componcints of each of the core _spray systems, (iii) a low 

pre s sure coo l ant i n j c ct i on sys t em cap 'ab l e of prompt l y r cf 1 o od in g 

the core to prevent significant core ~elting after a postulatecl. 

accident resulting in the loss of coolant at the maximum credible 
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rate·, Ci v) red un<lancy in emergency power, (v) em er gcnc::y/ coo 1 ant. 

supply, (vi) automatic relief valve operation, (vii) two separate 

and independent containment spray systems for each unit 2 an<l 3, 

and (viii) redundant components in the rod worth minimizer •. 

. Each of the foregoing changes provides additional 

~ssurance that the Commission's General Design Criteria will be 

satisfied and that Unit 3 can be constructed and op~rated without 

j~opardizing public health and safety. 

1.2 Applicability to Statement of Issues in Notice of Hearing 

This document is responsive principally to the first 

issue, and incidentally to the fourth issue, stited in the Notice 

'1. 

of Hearing issued herein·dated August 22, 1966. Nith respect ·to 

su~paragraph (1) of th~ first issue, the followin& sections 
\•#, 

2.0, 3.0, 4.0, s.oi ~nd 6,0 provide a descri~tion of the proposed· 

design bi the facility, set forth the principal architettural 
;,·':.··· . . 

and ~ngin~ering criteria for design and identify the rnajo~ 

features of components on which t~chnital inforDation is required. 

Section 6.0 also commits the Applicant to futnish such technical 

information ~nd, therefore, is responsive to subparagraph (2) 

of the first issue. 

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

the first issu~, the Applicant c9nsi<lers that· there are no 

.unresolved s~fety questi~ns respetting Unit 3 rind, accor<lingly, 

ihat a research and development program is not required to resolv~ 

safety questions. Even though ·further :tests and design effort 

are required to confirm analyses and establish final det~il~d 

design of certain components, these are matters which lie beyond the 

issues relevant at this stage ot the licensing process. As was 
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stated in the Initial Decision dated December 29, 1965 entered 

in AEC Dkt. 50-237, "all such efforts will be analyzed and 

evaluated by the Applicant and the Staff as the project goes. 

forward~ arid all will be consi<leted prior to licensing the 

facility for operation," 

While the document in its entirety is responsive to 

subparagr aµh { 4) (other than the c 1 a use respecting uri resolved 

· safe~y questions) of the first issue~ the-Applicant eonsidrir~ 

that sections· 2,0, 1~0 and 8,0 ~re particularly rel~vant in this 

respect. · 

... · 

• I • • • 

: .. · ... :. 
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· 2~0 SITE AND ENVIRONS 

The sit~ for Dresden Unit 3 is the Dresden Nuclear Power 

Station owned by Com~onwealth and consisting of approximately 953 

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

Commonwealth leases from the State of Illinois approximate~y 17 acr~s 

lying in t~6 narrow strips of river frontage along the northeast and 

ea~t edges of the_ Station. The Station boundaries generally follow 

the Illinois Rivet to the north, the Kankakee River to the east, a 
.. 

country road from Devine extended eastward to the Kankakee River on 

··.the ~outh and the Elgin, Joliet and Eastern Railrofi<l right-of-way 

on· the west. 

The Dresden Station serves as the site for Dresden Unit 1, a 

General Electric boiling water reactor, which is and has been· in 
. . . . ' ' . 

operation since 1960. ·Dr~sden Unit 2, located immediately west of 

Unit 1, is under construction pursuant to CPPR-~8 issued January 10~ · 

1966 pursuant to the Initial Decision ent~~ed in AEC Dkt. 50-237. 

Dresden Unit 3 is to be. located immediately west of and adjacent to 

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

-0.S mil~ from the center lirie of the Kankakee River to the ~ast and 
··-·-- ·-----·-·---------·-----------. ____ . ., ... _ --- -· -------- ---·· ···- -- -·· ..... -- ·-----·---·- --··-··-· ---·---- --··----- -·-···-·-----------------·-···----. ----·-··-· ·------- -· 

. ·;the westernmost unit, Unit 3, wiil be iocated approximately ·orie mile ~ 
·--.-- .. ----·-··---· -····-··- -·. ·-·--- ·······- ··- ---- -----·--·- ·-···-·- ---- -·····-··--· -····------·-;-··--·- ---········-- - ,. ··-· - ---- -· .. - ...... -- ····--··-·····-· -- -· --·-· -· .. ---·-· ···- -- - - . ·-· 

from the west boundary_ of the site and all of the units will b~ 

iituated approximat~ly 0.5 rnile~outh of the center line of the navi- · 

gati6nal channel in the Illinois River and 0.5 mile no~fh of the so~th 

boundary of the site (sec'Plat~s 3 and 4). 

There are no r~sidences on the site. Porti6ns of the site 

outside the fenced area occupied by Unit 1 and required in the con­

struction of Units· 2 and 3 •are leased to a neighboring far1iler for 

cattle grazing and production of·field ciops. 
., 

,Dresden.Nuclear Power Station was thoroughly investigated as a 
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·site for ·a· nu¢Je.<J.,r:-/P.~\~.¢.:r,.,rc.actor and)>£:iOund ··to be suiyiable by the 

Atomic Energ)>.:~·i;~ili;~,~·~~.i.~~'p.' tn .19 5 6 when:./f'.~~· .. cons t ruet i.~n permit for 

DresJen U~i t x·~··~(}~~~'.Qi~:~.t\~~.f' issued, · th:( successfu L ope rat ion .. of 

Unit. 1 since .'f9.ci.·b.>~W~t:;,ihe ,~·hvi r.ons . mqn;tf:'~i.{ng programs carried on 
. . . . . . .. . •. ... . ~ .. : .... ~~·:::·1{:.i~~~··. ~ ;~"~/~~·i:~.~:: ~;;! :· "\) .. · .. : ': .·. ._:. . \ .. - . .. . ..- . y ·:i ·:~J~:·;~,~~-~\:~.'.: -: '. . - -
, by Commonweal t.h:.:~. '::Jtr~'.··;$,-~;fi,~·.¢. of _.111 i no~~~;.\a)1<;1 ·.:Argonne Nat i.ona 1 Laboratory 
_;: _ - .. ~ .. ~'.- .~ .~1 :.~<·~.:~~j\{r<:\~~-~~· .. :/.~~.}:\{·:';:·.' ... -~- · · · · ·· :. .. . .. · · ; · ··~ · · 
have con f i rme'<l'·:: s·uc:-n+·f.Tri'diri'l-Ts •. ~ 

. i. . . .•:.' :·;; ·:'. ;·;~;{'.//f/{:·~:': .,;~;·'<· .•... ~·· .... :· . : . . . . ·~ ':i::·· ' . 
·.. The' s:iti·;t:#:q::~)i,\t~;Y:.:}..o.:f:/':,t}J'~ s i te .. ~:.\~~.~.; .. r:.~~ exacii ne<l in 19 6 5 during the 
( --- .. · ... · .-::~~t1;·.rt!~~:?·-:·~~<;;·\· ... :~,.f_:·,:~ ... ;·:· .. ·:~.-.- <.-.. ·. (~· ~ -·<-·~·:\;;./.:: .... ·. ,• . 

cpurs.e of proc·e.ed:hi.as. in .AEC Dkt, 50 . .-z:.3\7~, Studies in the areas of 

rn.eteorology, 0g~~·1:~~~', ~~f:fology, ;~x;~f 1,'.~gZ'.·. p6pu lat ion density and 
land usage in Jh:.<i:?;f?rjv;.it.R.i;l(:\~.~re pJ;eP~:f~(c1:·a~d · subrni tted for. revie\., by 

·. :: : ;: :: :: ·· ::::~:~Il~~~~~~~'~\::::·::. :::if;~;:;::;::.: a~ u :: :: : i:: ~hi:: :.ul: ~·;; _ 
life Service: d'L.':t:J.:i.~\;J:J:'.''.·'fr·,"':l'!>.~partmcnr·o:f",<the· Interior and the Coast and· 

Ge Ode t i c · sui~f ,~J.t~~~~f f~,'f f ;§~~;i;/~~~ar~~~ri~{~~.~; ·.fa~e ~ce · and · s e.i s mo Io g i ~ 
consultants ei:1pJ,~y;c.·~;J:>>f:: the~ At~rriic~.rie·:r.&Y:':~om.mission, as well ~A.~ .the 

. . . : ~~:: ,\::.s:::!{(/;.::t\.': ::/ ;, ,· ;;_: : ·'. , . . · .. ': ··:r:. -\:~ ·:,;, . ·::: :_ 
· Ato.mie SafetY,.~:ArA}g.i,::§,'@ris~-n·g Board in:'·D.9.F;.k:~:t; ?0-237. On the basis of> 

. . ... -_-' :-\~~>.~·: ..Zf;"/;~~:~~·: -~><~:·r~_.: :,::-:.:.·s ·. -~~~--L· .· . .. .... ·~-.. ~-~·-·::~:.>k::.:~?~_~:Y:·:. ·.:: ..... ·-:·.. · · . _ 
such st u<l ie s · a,n9 ~~:~:,~8'],.~~~: ·i; ~~-·~~_as· conc.1.?'.9~;~r.;P)' ... ~ 11 of the·. foregoing 

· .. • ., ; : .. ~.·.:·.'·;):!'._,":. ... ;'~ .. :"·. ·_, .. ··:: ~.- :_.:, • .. : :··· .~l_ .. _-; .. "; : .• ~·.:~~;_;·,_;~ .. ·: .• -~ . • ." . 

·agencies th*t ·'.th~:'.:,~_i'e~4:en ·station pr;'qv'·i4~ s .. , a suit ab 1 e· site ·for construe -

.tiori and opcf ~~\g;1,i~~~'..~~(f;"f'. (See J,£~~~tKDecision dated December 2.9., 

1965·, entered .1 .. n.:,.·~I~,~--RKt·, .. ~0:':'237.) •... · . . · .. :,:;;;.·: ... _ 
- :. ·, ~ .. :;:Y;,-{::~:~i~i~l:_;.:,N.;/~t~L;{·.t{~~-." ' .. : ·'.': \:.~· ;·.,·.(,~it?('~!i?:~}<~./.:: .. · ·. . • 
The s:a:n'1:¢~.'~,5J,t(<l:~~~·s/'ahd. rev i e\·i~ ;e <1l1a fly support the con el us ion 

.:.i.'..:r~:.rs:i;~,;~f<:;:{'·;:Ji;);.:: .. · ;-- -.. ·,· :<'..:···-·.v.~'.~>:.': .. :.'.·<; · . - . ; · 
that Dresden 5t·a,ti.c5ri<'r.is\;.a·:5,uitab:le ~s'ite.~'.·f.or.-construetlon and operati?n _ . 

. · .... ··~·'.;;;\\{J;:x-,: ::~.<&'..:· ·i:'.;;·, ··.· ...•...•... : : .. ·.·>. ···)?<.::·,., .. :,_ .. · 
of Unit 3 and s·at·j~:s..fv:.;.:the ·.c;tite.ria 'set :forth in 10. CFR 100-. -Details 

~:I::: : ~ ~e ~$~~~11~~;;:~Il:;·: :::1 :~.~~:~~f ~::I:::: ·· :: :a:: ts::::: t :: .. · 
in AEC Dkt, so:~:·:z.:r7.·; 1~iI~·;:hre/ s\i;mm.ar ize':cJ Jn /$i~¢tions: I• 2 an<l I-3 of the 

Unit· 3 

! . ...... . , .. .. 
,,_:.: .. -:.··· 

. -.. . .. ~.' :_:. 
..· 

•'·: :1· 

·.· .. 
". 

~ •· ;: -

,-,:,_·;.· .. ·' 
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3'. 0 ·SLJi-IMARY DES CR I PT IO;~ OF THE FACILITY 

3.1 Introduction 

Dresden Unit 3 i~ to be a G~rteral Electric boiling water 

reactor identical in its design feat~res to Dresden Unit 2, the con~ 

struction of which wai recently a~thoriied in the proceedings on the 

application of the Commonwealth Edison Company in Atomic ~nergy 

Coli1mission Docket 50-237. Certain common facilities are provided 

. f~r uri:i.1:5 1, 2 and 3 which are summarized in Sect ion 5· hereof• 
. . . 

~Almost alJ of the features of Unit 3 have been demonstrat~d · 
.. 

successfully in the operation of one or more-of the General Electric 

boiling water reactors \vhich have been constructed,. including the basic 

fuel design, zirciloy fuel cladding, hydraulically operated controf 

rods, in-core neutron monitoring instrtimentation, pressuie suppression· 

containment and radioactive waste control. All new ·features ·(s,ee 
. . . . . . . . 

Section 6.0 hereof) which have not yet 'been utilized on an operatin~ 

reactor will have been dernonstrate'd on Dresden Unit. 2, whicit t'lill be 

placed into operatiori approximatcily one jeat prior t6 Unit 3 • 

. A technical description of Unit 3 is given in Section I-4.0 

of the Plant Design and An~iysis Report. The following. is intended. 
. . . . . ·:.· . 

. . . 

to highlight the principal design features '~hich are significant to; · 

safety: considerations, and Table 1 summarizes plant design f ea tu res 

and son1¢ 9.ata appropriate to achieve a reactqr thenrnl output of. 

2255 ~,fl'l. .·\'lhile some of the parmieters 1 isted in the· table may be 

refin~d as design and procurement progr~sse~, the ·final design will 

satisf~ the ·principal architectural and engineering criteria for 

d~sigri as se~ forth in Section 4 hereof. A drawing of the~reactor 

·and. containr.1ent typical of that contemplated for Unit .3 is shown in 

Plate 5 .: 

. ' 
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.3.2 Reactor Prir.iar,Svst~m ·t . 

.The reactor is a single cycl6, fotcecl circulation, boilinc 

water reactor producing steam foi direct use in the stear.i turbine; 
. . . ' . . 

The fuel for the reactor cor~ consists of sli~htly enri~hed 

uranium dioxide pellets contained in seal~d Zirtaloy-2 tubes. These 

fuel rod~ are assembled irito individual fuel assemblies of 4~ 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 ~urtains. The control rods consist of 
.• 

assemblies of 3/16-inch diameter, sealed, stainless steel tubes con-

taining compacted boron powder and held in a cruciform array by a 

stainless steel sheath fitted with castings at each end. The. conttol 

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

the core by individual, hydraulically operated, locking piston typ~ 
--·-··· ----·---·-·-···-···------·--·-----····· -··· ---- - ·.·····------- ···.----··-·----: ___________ .:.. ____ , _______ . 

control rod Jrives. The cohtrol rod is withdrawn or inserted ~t a . . 
----·-·····- -----· --~---. - .. ..:.... _______________________ ·--- -----·-----· ----------.---· _______ : __ 

l i mi t e d rat e , one rod at a t i me , for power l c v e l con tr o l . and f.l-.u x 

sh a·p i n g ·Jurin g re a c t or ope rat ion • St or c d c n erg y av <ri l ab l e from gas -

charged atcumulators and from reactor pressure provides hydr~ulic 

power for rapid simultaneous insertion of all control rods for reacior·" 

shutdown. Each drive has its ~wn separate control and scram device. 

Th~ te~porary control curtains fabricated of boron stainless iteel •· 

will be fixed between fuel channels during the early life of the 

initial core to supplement the cont~rol rods~ Reactor po\ver level 

control is. augmented by controlling the recirculation flow"ratc 

thr;ough;, the reactor core. 

A standby liquid control system is provided as an independent 

redundant control mechanisr:i to b.e used in the· remote event that the 

control rod .system become inoperative. 

The reactor pressure vessel cohtains the reactor core and 

- str~ctu~e, the steam s~parators and <liyei~, the jet punps 1 the control 



rod guide tubes, the feedwater, core spray and standby liquid control· 

spargers, and other cornponenis. The main connectiohs to the reactor 
. . 

vessel include the steam lin~s, jet pump recir~ulation lines, fecd-

~ater lin~s, control rod drive thimbles and oth~r ctinnoctions for core . . 

cooling.· Plate 6 is a cut-aNay view of the reactor vessel.and core 

arrangement'. 

Reactor coolant enters the bottom of the core and flows 
,---~---········-----·- ..... --····-·· ·----···--····---- ·-····-···-···--·-· 

up\:!ard through the fuel assemblies where .boiling produces' stea~-~-- ... J~-~.: ..... ---· 
. ···-·-···· ...... ·-·---·· ·-····· - - . ·----·-··. - ···-· . - ·- - -- - ····· ·- ... - -· .. -··-· -- ·-- -·· ., ..........•. -

steam wate.r mixture·· is s.epara.ted by steam. separators and dryers 1 ocated · 

0it11i~ th~ upper portion of the reactor vessel, a.nd the steam.pass~s 

through steara lines to the turbine. The separated water mix.es with 

the incoming feedwater within the ieactor vessel and i~ returned to 

the core inlet through jet pumps located within the reactor vessel.· 
. ~ ..... 

·T~~ motive force for the jet pumps is supplied by the water from th~ 

·two reactor coolant recirculation loops. The recirculation~pump 
. . 

motors receive electrical power from variable frequency motor-

.generator sets which are used to vary pump speed and the resultant 

r~circulation flow rate as a means of reactor power level control~ 

3,3 Containment Systems. 

Unit 3 employs an independent primary containment system. 

identic:a1 to that for. Dresden Unit 2 •. The primary containment, con­

sist in~ of a dryN~ll, a pre~sureJsuppression ~harabe~ and intercon­

n~cting vent pipes, provides the printipal contain~ent barrier 

surrounding the reactor pressure vess~l ~nd r~circulation co~li~g 

system. Any leaka~e ·from the primary contain.'ilent is to the seconda.ry 

containlilent system· which cons is.ts. of. the reactor building, the· standby 
. . 

gas ~reatment system, and· the 310 foot stac~. These latter features~ 

of the secondar-y containment are· conman. ·to both Units 2 anci' 3. 

. The primary cont~d!iment is desig~ed to accommodate the 
--~.-~-

l 
~I 
I 
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pressures and temperatures which would iesult from pr occur sub-
. . J 

sequent to a failure equivalent to a circumferential rupture of a re-

·-circulation ii.rie l-iithin the primary co11tainment. 
' ' 

~he pressure sup-

',• 

pression chamber is a steel torus-shaped pressure vessel approximately 

half filled with water, and locat6d below and encircling the drywell • 

'the vent system from the drywell terminates belo\·1 the water· level of 

the pressure suppression chamber so that' in the event of a pipe failure 
.. ~ . . . . 

.. ·~ iri the ~rywell the rel~ased steam would pass ditectly to the water.whet~ 
'-~ 
-~ ' ·r it ·,'lould be condense.p ~- This transfer of energy to the water P~'°l lic:iuld: ,, 

·,·reduce rapictiy (l~it~1in 30 seconds) the residual pressure in the dry_;. .· 

well and substantial1y reduce the potential for subsequent· leakage from 

. the prir.iary containment. 

Two features .are included in the primary containment design 

to aid iti ~aintaining the integrity of the primary cbntainmcnt 

~system indefinitely in the event of a loss-of-coolant accident~ 
... ··.~. . 

' ; 

;First, two independent, r~dundant cooling systems ~re included for 

the removal:of heat within the drywell and the pressur~ suppression 

chamber. Second, provision is made in the containment structure 

· d~sign to inert ot control the composition of the contaihment 
•; 

(atmosphere during plant operation. Th~ inert atmosphere is 
'· 

! i~tended to preclude a hydrogen~oxygen reaction should any 

appreciable met~l~water reaction occur subseqµent to a loss~of­
... :·.' 

coolant accident, 

The prim~ry safeguards functi~ns of the secondary contain-

ment are to minimize ~round level release of airborne ra<lioacti~e 

maierials ~rrd t~ pr6vi<le for controlled, filtered, and elevated 

~eleaie of ~h~ b~ilding atnosphere under _accidertt condiiions~ 

The· reactor bu i l l,i __ i ~:g which encompasses the pr irna ry containment of 
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Units 2 and 3 provides secondary containment ~hen the primary 

ctintainment is in service, and primary containment during periods 

when th~ primary containment is open.· For these reason~, the 

- ~eacto~ building is designed as a controlled leakage structure. 

A st~ndby gas treatment system is provided to treat the reactor 

building atmosphere and exhaust it t6 the 310 foot stack during 

.containment isolation conditions. 
. . 

· Th~ safeguards features of both the primary containment 

and the ieactor bui\ding are capable of being tested p~riod{callf. 

3.4 Auxiliary and Standby Coolin~ Systems 

In ad~ition to the turbine gerierator and nain condenser 

system, multiple indcpel1dent auxiliary systems are provided for 

reactor and containment cooling undet various normal and abn~tmai 

conditions. 

(a) A shutdown cooling system is provided which circulates 

water frorn the reactor through heat exchangers and back to ffie' 

reactor for~the ~e~oval of reactor decay heat. 

(b) An isolation condenser system is provided for dissip~tion 

of decay heat when the reactor is under full pressure and isolat~d 

from the main coridenser~ The isolation condense~ has its own 

· contained cooling water with replenishment from twci independent 

sources.·. 

... 

(c) A hiih_ pressure coolant injectiori system is provided for' 

dissipation of decay heat as backup to the.isolation condenser,· 

and to provide coolant inventory control and heat dissipation to 

.the suppression chamber ~ndcr postulated slow dcpressurizat~on 

accidents. 

(<l) .Two cbre s~tay systems are designe<l to pump water ·un<ler 

.· acc1dent conditions ff om the· pressure suppression· th amber pool 

·' ( ·· .... 

. ,.r. 
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dirc~tly t6 the reactor core by a spray header ·or sparger mounted 

in the reactor vessel above the core. 

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

pump ~at~r from the suppression chamber pobl thr6ugh heat exchangers 

directly.to the iriner vessel surrounding the core, thus reflooding 

the core and maintaining cooling of the fuel assemblies subsequent· 

.·; to postulated loss of coolant accident. 

(£) - An emergency coolant supply system, ~rovided by • cross-tie 

between ihe service ~ater system and the feedwatcr syst~~. make~ 
~ 

~v~il.ablc an inexhaustible supply of cooling water to the core and 

c·ontai nmcn t i ndcpen<lent of a 11 other coo 1 i ng water sources· •. 

(f) In addition, the. d~sign provides for two indcpendcint 

.primary containment spray cooling systems which pump water under 
. . 

- . 

atci<lent conditions from the pressure suppress{on chamber pooi .h 

.through a heat exchanger to spray nozzles discharging into the 
.... :'<'.~' • . . . 

drywell, 

· 3,5 : Plant Control an<l Instrurnentatio~ 

Reactor power i~ controlled by MoVernent of ~ontrol rods 

and by regulation of the recirculation flow rate. Control rods 
. . 

are used to bring the react6r through the full range of power and 

to shape the core power distribution, Load following and adjust-

. . 

ments in reactor power level are ·accomplished. with recirculation ... ' ---·-----·-·---·-·-····....:...,_ ______ ,.,.. __________ ·--· ------------·-··-· -··-··· . - ...... ··-··--·-·~-· 
. . 

· ·, flo\., control, Procedural controls supplemented by protective devi_ces .. ··. 
. ·-······-·-··- -··--···--···· .. -·····---- -······ ·······:-········- ·····:····.-· -~ ········--· 

aie used so that thermal perfotrnance does not e~cee<l established 

lirnits. Also, to minimize the cori~equences of postulated reactivity 

insertion, a rod.worth minimizer. is ~rovided to resttict control =rod 

patterns to those in which !he worth ~f any rod d6es not exc~ed a 

nominal o·. 025~. 
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A bypass system having a capacity oE approximately 40% 

· of sien~ f lo~ at rateJ load is supplied with the turbin~ to restri~t · 

ove~pr6ssure transients-resulting fro~ iudden turbine corit~ol-

valve. or stop valve cldsure, P~~tial ioa~ rejection can be 

'accornmodate.d ___ ~ .. 1-.. _t_he :..~?.~.d- acti_()_'.1. of the.'.bypass system. 
Tho ron~tor protoetion system ovorridos tho nbove· eontroi 

~Ysterns to initiate any required safety a~tion. ·The .reactor protection 

. system automatically· initiates appropriate action whenever th·e· .:_: 

~lant conditions monitoied by the system approach pre-establi~hed " ... 
limits. The reactor ~rotection system acts to ~hut~own the 

reactor' close iso.lation v'alves, or" initiat.e the. operation of . 
. · . . 

·,·other saf~gua~ds·system~ as required, ·Components ~i ~he· reac{or 
·' . . 

·protection s~tem can be removed ·from service' for testing. an<l 
. l 

rnaint~nance wit~out interrupti~g pl~nt 6~~rati6ris and.without ~ 

·'negating.the ability 6£ the prote~tion s~stem.to p~rform its 
. . _;.· .. ;.·· .. 

~rotective functions upon receipt of the appropri~te signals. 

Instrumentation is provided for continuous m6nit6~ing of 

-the radioactivity of specific process.systems arid to p~ovide 

alarms or signals for appropriate corrective' actions. In addition, 

·- :, 

. . .... ' ~~·;·:· 
~~ . .. . ·'.· 

., .. · 

·•.: .. · 
: .. ._ .. ~ '· 

'.· . ... 

I• ·:radiation surveilia-nce of the site arid environs •will be maintaine·<l~: 
· .. ··. ·,· .. 

· Controls n~ce~sary, for safe operat~6n of the reactpr 

3. 6 .· Fuel ·Storage and. Handling .: ·. 

New ·fuel is stored iri ~ d~y vaul~ in th~ reactor b~ild{ng~;· 

Refueling is conducted u'~der w~ter, .and 'the irradiated fuel is 
. . ... _, ,,, . , . ./•. .. . . . 

'·: .. . . . ' . . ' . 

stored under water in ·.the. reactor building.' until' shipment f-rom 

the .... site.' : .. : .·· : ' : .· . :. . .. ·'·.: .. _ .. '..r .. · .. ,.> .. : > .·~:·)· '.i·:··.:. . .. ':.. . . . : ' . ·· .. ' ' '.... . . 
. . ,. . . . .. : . ~:.. · .. '. ·'. .- .. ,• ~·' . .. . 

: •• ' ' • • • . • ' • • ·'. • . " ,1 • • •• •· ·, ~ '. 
',, ::.·;..:·. . . ... . . -· ;,; •·. . .. •' ·.··. '•, 

• , • , '.. • , , , .'· : • • • •• r , '. ~. ;• •• " :. ~ • ' 

.· ::. 
. ···::.: 
: . -

: :: ·, :· ... '.'· .. ~. . -.\'•,; 
' : ~. 

. ': . .· · . 
··r:· . ,' · .. ~ ,: ·. . I 
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3.7 El6ct~ical System 

The electrical output of Unit 3 will feed ihto the 345 KV 
. . . ' 

network ihro~gh five 345 KV circuits. The primary feature of ·the 

~; electric power ·s~stem serving Dresden Sta~iori is the diversity of 
·~·: 

' . . . . 

· dependable P?wer ~ources, phy~ically i~olatcd so that any one 

instrument of fail~re affeciing one source of supply will not 

~:conimunicate. to al ternatc sources, thus assuring a continuous source· 
·. ;~ . 

T of auxiliary power to..Unit 3. Auxiliary ·power can be supplied from 
: ~. 

'fiv6 separate and independent sources: Unit ·2, Uriit 3, the 345 KV 
. . . 

. :transmission syst~rn, the standby diesel generator ~ystem anH a 

34. 5 ~V line. Three . st an<lby diesel genera tors. arc provided, any two 

pf which can serve the emergency re~uirements 
·. :\ 

6£ ohe unit and the 

~porma:l sl;utdown requi~em~nts· of the 6ther·• 
...... 

A station battery for Unit 3 is used for all controls vital 
;.· . . . . >:'"'_; •• 

to plant safety and to power certain furictions req~ired for a ~afe 
·~ 

.. ~hutdown, such. as closing of i s o 1 at i on v a Ive s , open i n·g v a 1 v es to 

. ,the isolation cooling ·system, providing lighting, and. required 

tinstrumeniation. Exam~les of su~h ~equi;e~ instrumentation arc the 

·:control rod position iridic~to~s and- a ~~utr6n ~ha~nel to ~ohitor the·· 

core during. shutdown • 

. 3i8 R~dioactive Waste Contr~l 

.Ga~eous, liquid and:soli<l wtisti c6ritrol. facilitie~ are 
·. . 

provided to limit the ~elease :Of radi'oactlve rnaterials fror.l th'~ S.ite 

in accorclance wl. th.applicable' r,egiJlati'ons_~ 

•_i.: .. . '·' 
•, •· 

.·"· 

.. : .' ~ . . . 

.. ::.-·. 

.. ' 

-··'' ·, .. 
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TABLE 1 · 

~ ' 

i 
PRINCIPAL DESIGN FeATURES o~ DRESDEN U~IT 3 

. ,. 
;•!. 

'' .· i·. 

Station 

Net Electrical Outp~t 

·Reactor. 

Thermal Output 

" ·· .. · ' 

. " 

. ," . 
: . ' . -~· .. 

.. ':.· ... · 
". . .... -_,; .. ,.' .... ',-• ._:. . . . 

' ~ . 
', :-··· .· 

715 M!~ 

'· .... :.1. 2255 ~M 
Core Operating Press~r~· . . . : ~ ' .. 

~ . . ' . 
.. . -···- liJO 0 psi g 

98 x 106 ·lb/hr 
8.62 x io6 lb/hr 

~ Total Core Flow Rlte . 
~. _Steam Flow Rate 
·•7-1-
l~ ... 

f Core 

...... -. •' . -· 
~ . .: :: 

;. '··." 

"· 
· .... '.•: .. 

• Circumscribed Coie .Diametc~ · . 
.. '.'..Active Length_ 

Fuel Assembly 

·'. 
Number of Fuel. Asse~bli~s 

, Fuel Rod Array 
. ' Claddino ~·laterial •. 0 

1:.Fuel Material 
· ·i · Active Fuel Length 

· L. Cladding Outside Diameter· 
:. ·tlad<ling Thickness 

· ·.·;_Fuel Channel ~laterial 

. ' Control Svsteni 
... ~--

, ~.' . : : ... :.: . ~. : ., ... -

.... ,- >.;· ' . .:~- .. . -.· 
·.:;' · .. 

. '·:··"' : 

... ": .. 
.·. ·'. .. 

·.:;.--· ... ;. 
,_.. 

, .. · ___ ; 

;';. .. 

·" 

'. -··· 

:.· .. 

·;· .. ·: .. 

~·Number.of ~·lovable Control Rods 
. · r. Shape of ~lovable Control Rods·. 

... ·:: . .,. 

- ~ ·.. . ... ·' 

. 1 Pitch of ~lovable Control Ro<l~... . 
'. ' . 

.' ·.' ·.:·. 

; · Control Material in ~,lovable Control Rods ;, ·· 
... : ':r<rype of Control Drives . · · · .· , . :,:.\:: _., .. 

· .'.j · ~-laterial in Temporary Co~·trol Curtains .. · ::. ·: · 
. l-, ~. 

1 · ~umber ~f Tern~orary Control C~r~~ini ... · f :Control of. Reactor Power Output_, . ,.. . ... , .. 

'· ·: •;,_· 

.... · · £'.ore Design Data and Opera ti.rig Conditions.'.'"· .· -
. . . . . . . 

. . 
~.: 
.. ·: .. 

i89.7 inches 
12 feet 

. 724 
7 x 7 
Zi rcalov- 2· 
Ud2 • 
144 inches 
0.570 inch 
0.036._inch · 
Zircaf6y-4 

177 
Cruciforri 
12.0 inches· 
Boron Carbide 
BottoT!l entry, . 

. : ~ 

. hydraulic actuated 
Boron - Stainles~ · 

steel 
324 
Movement of control 

rods and variation 
6£ coolant flow 
rate 

. 36. 7 kw/liter.· 
·".:· . · - ... 63,527 sq •. ft.······ 
" .. : ·< .. ::'. ·116 300 Btu/hr-ft2. 

Power Density · . . . . . ·. :.'.:· , · · 
·. Heat Transfer. Surface·:Ar'ea .. · ·. " .. :. 

; .. Average Heat Flux,: '· ' .: 
· · -·· ,. - Maximum ·llea.t .. :Flux: · ·· ."; ... 

.. -· . . . . · .... :, ~:... . : ... . .... . ' . .- ' •. ~:. 
"" :>·1 .··""" ... , ' . 34· 9· 

1
000 Bt. /l r· ft2 

. '. '. . . . . _ . :. ": ·... . ... _ . 1 " . U: l - ~ : . · . :· .. 

. . . -· . :-·-· 
~ .. : ': ' .• . . ' - ,' _·. : . •' 

. ·' 

·.·"' · ... · .. ~ . . . . ~ .. 
'i .. i .. /'. 

,•.;. ' 

·" ... · ' .... :·. ' . . . 
. ' .· ' '' . ' . ; : :. : . . . . : . :. ~5 .: ·.: . ' .· . . 

·::'';._I ,' • ,'· 

: ' 
.. ' 

'·. ,, 

',I< ' 

. ··' . 
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Core ·Design Data and· Operating Conditions (Cont'd) 
' ' 

Minimum Critical Heat Flux Ratio at .· ;· 

Overpower - EC!ual to or Greater Than . 1. 5 

.Core Average Voids of Coolarit: within Assembly: ___ ··\ 37% 

Core Average Exit Quality.of Cool~nt. ·'' · .. · 

within Assemblies · · 
. · .. \ . 9.9% 

' ' 

~ D~siQn Power Peaking Fa~tors .. ·. 

Total Peaking Fi~tor 
Additional Al 10\·:ance for Overpower 

3.b 
.·.'' ' 1. 2 

.. ' 

' ' 

N~clear Design Data 

I~itial Average Fue) Enrichm~nt' 
Water/U02 Volume Ratio_ . . 
,~x~ess Reactivity of Clean Core · 
/(Uncontrolled) at 63°F,:· ·. · .. · 
Total Worth of Control ' : 

... 

·-.·· 

.: .. •' 

~eactivity of Core with All Co'ritrol ·Rods.Jn· 
~~rth of Standb~ Liquid C6~tr~~ S~si~~ 

.·:•· .. 

. ··. '• 
. ··.: 

Reactor Vessel -.. : , .:. .· 
. ., ··' 

·.· ·.· 

~nside Diameter 
Overall Length 

[D.es ign . Pres~ure 
.·.::.: 

" 

' . . ~ .. 

Coolant Recirculation L66ps 

- J', 

. ';:: . ..... _ ... 

·.·_:· ;, ..... 
' .. 

·:·: 
... :_;, .. 

. . . . . 

.. ···; .··:-· 
" 

,-: .. · 

:· .· .· .. ·· 
tocation .of Recircula{i~n too~s_;; 

~.' .. ,Number of Recirculation Loops· '· 
.. Pipe Size · · · ' 
Number bf Jet Pumps 
~ocation of Jet Pum~s 

·. ~~imarv Containment 

· .. ,, . 

"·;. ·. ·' .. ·. 
~ ~. . . 

: type . 
o:esign Pressure of.·.D~ywe:I.1 Ve~sel. 
Design pressure of Suppression._;.< 
Chamber·Vessel 

·. M~xi~u~ leakage ~~te; .... 

·. . . ·:-- ~' .. ·. ... 
'\ .· 

. ; .<· _ •. , ·-.: · . . :.· .... ·'· 
:· J ; . ,'. 

. . . . . ~ ·. 
'•. l .. 

. .. '. : ... ·· . 

..,. ... 
. . . : · .... ' .. , . 

...... ~ . ·· .. 
•' .. ·.·:·. 

. ;: ... ~. . . . . . . 

..... 
" ' 

~. ' :' ' 

·:-.· . 

·. 2. 0 % 

'2. 38 

.· 0. 26£\k 
· 0. 30Ak 

0.96 k 
· · 0 .·I 7bk 

~-... 

·20 ft. 11 . in. 
.. 68 ft. 7 5/8 in. 
1250 psie: .. " .. ~· .. · 

Containment Drywe11: 
2 

·. 28 inches 
.· 20 

Inside R~actor Vess~! 

·.Pressure Suppression 
·62 psig 

,62 psig 
Less "than O. 5% Free . \ , . . 

\· . ,. ·._·. -.... ':' . :_.,·_ ... 
. ··~ 

... Volum~ per Day 
·. · .... 

. Secondary Containmcrtt 

Type. 
''. 

:: ·' .. ,·,·: 
: . . 

'' 

" .-:· .. 
:"·. ·. 

' ' >· . 

.· .. ·. 

' .... -... -.·. . . . . . ~ . 
·. ·. ". 

.:.-. 
~ . . . . .) . : . . .. 

.. : : .. ·_ · .. . . -~[ .. ~ .... ' . ·_ . . . .. "· . ~.. . . . . ,· . ·, . ··:.:,: ...... . .. ~· . 
. . . ': 

·. i~te~nai · Desi.gn Pressu~_e: : ·· 
. . . ··. .. . . 

".' ·" ... 
.. , 

.. · ... . . .. ~ .. •. 
'i. ........ 

....... 

•, ,, .. 
: .. 

Reinforced concrete ~nd 
·~teel su~ersttuctui~ 
~ith metal siding· 

: o .. 25 psig .' 
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. ' .. ' Secol)dary. Containm'Cnt (co11t' <l) .· .· ... · 

. , .. 

.: .. 

':·: . . . . .· '. 

_Maximum lnlcakagc Rate 
', ·.;.· 

. ·. ,· 
•' .·i ~· : 

. ' ,. 
· .. ·. . . 

Seismic Resi~t~rtce · 
Sustained Wind Loa<ling' < · 
Control Room;shfclding · 

' .... 
.. ~ : .· 

. Unit Elect r~ica1 Systems ·. 
. · ... ··.·. '' :."·· ... 

: • ••• •• 'r '-;,; 

... ~ .. 

': .. 

. ·'' 

;'·! •·· 

.. ""· 

·,· l: 

, . ·: .. :::: . ~ 

!OD% free volume per day at · · 
n.2s in. water negative pres~~r~ 

0. lg 
.ll-0 mph 
Dose not to exceed 500 rnre~ in 

8 ~ours under accident conditio~ 
. assuming full core melt 

.. , . 
··.,· .. t.··· .. 

'· ... -· .,· :,,· . 
~ : . . . . 

.. ;iNuraber of Inco~if}g Powef Sourc~s>., ... · .. ·'. 5 
. '.:'".· ,,.... . . >-..- ·1 

345 .KV 

. ; ·" ·',:::.·"> .(•,: . ' ... ··· ... 
. 34. 5 KV .•.: . .. 

.. ," "I,'.• 

. Separ_ate P-owet -:~o_ur'ces. Prov·ided: 
,i •. ... ,. ·z Auxilia.ry transformers . 

"· ... ·:.' .. :· .. :· . " . .. ~ 
.·, ... " ·.· .· 

·-·• 3 Standby diesel generators 
shired betw~en Units 2 and~3' 

·-. · · 1 Standby trarisfotmer 
"· ,.·' 

.· .... . . . ·:-·· -<· . 1 ·Station battery ..... ~ "·~ . 

. ~· . 

-Reactor In.sip..1Tl1~~tation System 
• ~· • •• : • •• • : • t • : •• • '·, 

-. In-core:-. •. . ..... , :.·. 

. ... : ~ ... ·.: . ~ . ._ . ... :· 

··Location ()r_ Neutr.o~· \ion i to.r · Sy·st~in .· 
· · · . Ranges of Nu.clear''instnimeritatio'n ·. 

'" · · Startup' :Rarige 
Interm~dta(~ .. ~ange_ ··.:. 

: . Source. to ·0~·O1 % rated po\.,rer ;. 
0.0001% .to 10% rated power.. :./ .· 
1%. to J25% rated ·pow:.er · · ' · · 

·,,• 

Power. RRn~e · .. ~" . . 

,. 
' .. 

: , . Re actor_ jJ r.pt ec~t io-ri. S)~.s t ~ITI _· " .. " . 
'. 

-· -:- ~~·z.iumbcr of Ch.rtnfle 1 ~ in Reactor . . 
··Protection System .·• .. ·. · .... · :_.2.··· 

Number of Chanricls ·Re6uirecl to Stram· 
. or .Ef£ect Other Protective Fun.ct ions·· 2 

'· .· 

... Number of Scnsor·s per ~lorti tored· ..... 
Variab.le in Each Channe 1 · · . . . ·· 2 

. . Method. to'·Pre·:ve.nf Um1a;rrantcd With~·>· · · . 
.. drawal of Corytr!)l Rods· · · ·· '. '_ . _·Automatic int.er locks 

~· ,.J ·.• ; ... 

Other Engi~~c~c? :~afegt.i'ards Su~~~'~§ bf Systems and Functions 
·. ' .. " .. ·-' ',\?" .. ·•-.: . . ' . 

. : .. 

. ' 
; . . " •' . ;· . . . . : . '.. . . . . . :: . ~~ ... 

.. ·. . . ~ To cooi ~he core under. assu~e<l 
, .. loss of coolant accident; ' 

. : ,._., :· <.capability to·reflood the_.core :·· .... ·... ···: ... 
· ·" :,.. fol lowing coolant lOS$·. · 

J· • • .. . . . . . 

: '·,. . ... .. . ·~· . ..·-:. ........ -
" ; . . .. " ' .. ' . . : . .·.·.. . 

. " Lo'i Ptess~r~ · ~obl:a~t. InJ~ct}tin_:. · .• :··". · 
_,system·· ·· ... .__. ·· · .. :· ... · 

·· '.r~- ·provide a means. 6f c6o 1 ing ·th~ 
'core·by~reflooding. the core sub~ 

..... sequent to. a postulated loss .of r'"'" ,._ 

. ~ ' •, . . coolarit ,accident. _ · 
. '.: ~ ' . . . ' ·: ,/ . \ : .. '-"·"" .. 

'. · .. ·.· 

. ' . ·~.' · .. 
':'~ . ' "' . 

•';. 

..:.·. 
';' .. ,;, .. 

. ' ' " - . . ~ ( . 

·:·.::r_: ..... 
. ·.·"/ .::: .... 

·" 
. .. . . . ; ' ~ . 

... •' 
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Other. Engineered Safeguards - su·rnmary of Systems and . Functions (Cont' cl) 

. 2 Cont.ain~ei{t Spray .. Cooling· ·_...... ·To remove crierey from primary ·. 
. .Systems · · "' · <~ .. ·:containment subseouent to. assumed 

· · loss of ~oolant a~cident. 

High Ptessur~·. Coo-lant'. Ipj cction; 
Sy st cm · ·· .· , . .. ... 

To provide backup ~ooling ~apacity 
· to the isolation condenser and to 
·. provide high pressure toolant .: .. 

=:.: . . :· .... · .. : : 
·._.··: 

makeup for postulated slow.· .. . 
depressurization accidents.::~ .... ·'.·~· 

•• <., •. :. 

. . .... . .. . ., . 

. •.·Emergency Coolant S4pply .. · 
' ' ' 

:··· 
,' ... 

. ·.··,· 
. ·:: 

: , 

To provide an inexhaustible' suppl_y 
·of water· to the core ~nd corit~i~~ 

ment independent of all other cor~ 
cooling methods. . . 

-..... \ 
· · ·: Rod Ve loci t/ Lim~ t·erf · · To lir:iit' the free. fall of a cc)n:tro1 

rod from the core to appro~i6atel) -.· 
:-· 

. i 

'" 
. . .~ ·.· .. 

five f~ct per second~.. · .. , 
:-. _. 

·Control RoclJ)r'ive Thi~ble s'uppo~t . "To prevent a control rod·--driye <· 
.. .: . · ... ·.·.·"-...mechanism fro·m fal linz a1<Jay ·rro·m ·;' 

.. ".; .·· ·· .... · · .· · , · · the reactor ore ·s sure v es s c 1 .. in': fh <{ 
' ; ' ' ,, ' ' "' u n 1 i k e 1 y . event ' 0 f a ,:J ~ i 1 u i e 0 f a ~ ... 

.. ; drive thimble. ·· · 

Main Steam .Line Flow Re$.tr~~tors -A constriction in .each main steaaf·\ 
:· .. ··line" to.reduce rate of blow-:do\hi' 

.<':: · in event of postulated seven1nce·; 
'. - .• 

.... ··· ... >. of the mairi steam line. . · .. · · .· '· 

Tso lat ion· Con<l~m~~t·> ·· 
.\...!: \• 

~To avoid overheating of the rea~~~~ 
·:. : · · . ::.:· fuel in t.he event that react.or··: . 

·•. feedwater capability. is- lost and ....... 
.... ' . . : ·~ 

... .. : 
.... · .. :.:.··:.-··· 

..... · 

. . . . ' · · other normal heat removal sy_stemS': 
which require a-c electrica~~._powe:~ 

. , . for opera t i on are not av a i 1 a:b l_ e • . " 

. Isolated ·valv.~s . '. To effect reactor _ cont~inm·ent · · . 

. ·:.-· ... 
'. 

. :._:· .·' 
..... · . 

• .:. I 

' ... ·: automat i cal 1 v when reaui red tin<ler 
··· -···.:·_-po.s.tulat'ed a~cident :c~nditlo.ns~ 
. .. .. . ~:.'' .. . . . . . . : . · .. " .. : ~ 

Pr'irria~y Containm~nt .Tnetting.·S,yst~m ·~,To provi~i'c inert atmo.sphere '1ii"·:·th':e 
· ··. . . · · .. · .. · · · primary containment system. to pre-< 

·. ·· · . ... . .. .· ·· elude. a hydrogen-oxygen reaction ,. 
,., ·. : '' ... < : .. : . ;.' ':,.:,· . · . .' ''subsequent. to a postulated co.91.a'ntt 

. .. ··.·,.·::,·'~ •·:.·.:::· · · · .. · · · :·--··loss acc~dent. ·· · · .. :·/: ·-
.. ~ ..... 

.. ... .... _·· . 

',''· ,, .·. 
.......... 

.. ·.· ·: .. :·. ... ·.· 

. . ·'' .. 
·; .· ' .... 

.: .. · - .' ·.~ .... 

. ·. ·.· 

-,·; 

' .• ·,. ,i'.' 

··- :-; . 

. '.-.:: -, ~· 



... 19 .. ·9 , . 

. Other Engineered Safeguards - ·summary of Systems an<l Functions (Cont'd) 

Standby Gas Treat~e~t'Sy~tem ·~o provide a rneans ~or removal of 
particul~tcs and halogens from . 

·Units 2 and 3 reactor b~il<linz air. 

.i" !-'.: 

. ·, . ~ ' 

. ·i--... 

.-·.·. 

.. . . 
. '.-::.:. 

'.,·' 

'. ,_; 

' .... i.' 

...... 

: ··-. . .. 

. :,· 

. . -< . _, .. _._ .. :· 
• • ,.1 

·.• . .-.... · .. _· .. 

'·. 
. ·,_. ·, .... ·; , .. · 

·.: ... · '·. 
.~·- '· . ' ·.-·: ·.· 

. -·· ... 
· ..... :··: .-... ' 

. _; 

· .. •• ·: ,, ·,.,. 

. · .. .. ·. 
. ~ ' .. ,,· . ·,, . 

. ,·· 

· .. -

,. 
; · · ' ..... under.· postul_atcd accident con-

. . di ti 0 n s pr i 0 r t 0 d is ch a rs c 0 r t h.e 
",1. 

·,':_·· . . • 

:,._: 

filtered· air through the Units 2 
an<l 3 stack. Also- µrovides a 
.means for maintaining'thc rea~t~r 
building at a negative prcssur~ so 

' · that leakage is in to .the reactor 
. .,.,. building and· thus· prevents ground 

level re 1 ease of building ai_r: 'under' 
postulated ac<;:ideht ·conditions •. ·f:. ·. ,··· . .: . ...... 

·- .... · 

.. ..... 

- . ' ... _:: . 

... :... . . ~ ~ ... · 
,,. :;-__ ,, .. 

' . . ·:. 

•:.·· 

-. . . ~ . : . '• . ... ~ . 

··. ,·.' 
'· -· . 

..... . .. · ..... 

. ·. . . . ·. . ~. . ·~ . . . . . 

To ~iovide a ie<lundant, indepcind~rtt 
· •. back-up ·control mechanism in the·· 

event that· the control system be-< 
.,corne_s ·inoperable. . '· ., '., __ _ 

.. 

. ... · ........ : ,' 

;' ·· ... ~·: 
- .. ·. 
· ... . . 

· .. '. .... 
; ... - . 

...... ,: .... · 

. , 
•;-,· 

. ..... 
':; - "',' 

.... ·: ' 

- }_ .~ .. 

.::: j' . 
• • ._ ••• -i. 

.. \. 
.~.; :' :· 

;...~.;.· '• 

.. :·. i. 

. ...... -. 

.. . .... · .. :.· . . :· 
,'·· 

·,,. :··' 

... .: 

. -.. ·· 
"1". 

. -~. '' 

··;:. ·.·.: .· 

....... 

..... · 
. '" 

· ...... 

·,,' 
'"•. 

·, · .. · -

·,:· 

. . . ~ 

.•· ·. ~ 

~·: - .: 
·...:: 

.-. .. 
... ... · 

•' ,. . ,, .... , .· 
: ' .- . "·:;. 

-:.·· .... ·- ... ·· .,. .. . . .. · .... 
.. . . - ~ 

: . .. :,·.> ... 

"·-_·:, .... 
. ".:· . . ' .. 

. ·· ;-. . , .. · ... : : .. ,· . 

; ·:~ . . . 

,· •' 

: .. . ~ •; ., 
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. 4.0 .. P.RI:'-!CIPAL :ARGIITECTURAL AND ENGINEERING CRITERIA FOR :DESIGN 
' .... · 

,, . ·.· 
·:··The principai ·architectural ~nd engineering cri te.ria for 

. design fo~. th~e plari~ .are. ·~·uiimiarized bel~w. · 
. ' ~ · •. 

··: .. . \h 

-•MM-••-·-··--• 

4 .1 · Plat~t' Design 

'·,' .. · 

/·: ·, . .r ... 
Principal:s~ru~tures and equipment '~hich nay serve either 

<~to ptev~nt. accidents. or to mi ti gate. their consequences \;,ri 11.' be. . ; .. . . . . . . ...... 
. ··. 
. r .. 

,1·designe<l, ·f~bticat~~ anJ ~iected_in ~ccord~n~~ with applic~b1~·- ' 
\ ·~.- ' :· . . 

.. . . •' . ' ;· .· . > 
·. ·· .... 

. : .. :~": CO(les and 'to withstand the mo~t severe earthquakes, fl?.~dirl'g :con•: 
\' ·' .. : : . ~ . . ... 
.. ·,··; ditions, .. winclsto.rms, .• ice conditions,·t~mpe~ature and other•· .. ,'. 

. ·~ . 

',. ':··.\ •' 

· .. lii~ti~~. of .this ~nit.· 
..-{.: ... 
. ·' ··: .. 

· ... · . 

· ...... 

·.a~· The .. pri.m;ary containment, including the drywell, pressure , 

···•: .. : :;,su;·;~~~·~Jon'.'chamb~·~' ·'as:sociat~d accdss ~penings 'and . penctrat~t~~s '· .·. 
·., .; 

: ..... . ', . 

.. -·:w·i 11 be <les·igned, fabri~ated ·and erected to a.ccommodate, with out 
;:. 

: ... f a:i 1 ur~, tl~e pres~ur~ s '.and temperatures resu 1 ting from o·r ·subsequent 
' '' • ' • ', • - . ~ . ' ' ' • ' ' I • •• • • • 

'.::·::to the dou,ble.,.ende<l rupture or equivalent failure of .any. coolant pipe 
: .: . ~. '. ; . . .. 

'· .:" 'E:wi thin the· '<lrywe ! 1 ~· 
.. ::. .•.. -.~ .. ···-;. · . 

" ' . ~ . 
. , ~.-... ~.'.~-·~--.,;'p:rov;:,s-,f9,ils·\-Jill be made both. for·the removal of heat from 

: within· .the :pri.mary 'cot1t~inr:rnnt and. fo~ such other measures as may . •' 
: ... . . ' .... - ' ' ~ ' ~. ··.: . . . ' ·- . . .: '. . . _, . . . . . : . 

' ~ . 

"·. 

. ' . 

. ' .. :;;· .. ·be· .nE?ces:sary to inaint·~_in the. integrity :of the containment system as ... ' 
.·.··:.·.·-.:.:·· '. 

: :.- ·:. Jong <as·'.h:~cess~ry follo"1in.3 .a loss. of ccmlant 
•• • -- - •• ·;··· ~. ' < •' • » 

accident. . ..... 

... ; ··" ;; ·. ·• c~.·:'. .. Tfie rea'cto:r':QU:j..lding, enc~mpassirig the pr,imary containi:ie~t 
·r' 

.. · system,.'_\'1i1i· ~;r:ovi<lc t9rit~in~1eni:· ·,.,hen -~hat system is. open an.<l · :, . : 

.. s·e·c~~ha.iy:·:,'c~~:t:'.·~i~,~e:~'t:w,~:~n th.e. prim:a·ry:· .~ontainme.~t syste.m is closed~ 
t ,. • : '. • • i. ~ . . .. ~ . .. . . 

.~·· .• ;. ~: .. -~ . . ; < '. .:'.,.>' .··. ·. ~-·. t ' ; 
:\ 

' •• : : •• t • ·~ '.. 

. ., 
. .... · .. ·" - .... ; 

: ~ . . 
. ' ~ , ' .; ,. '• • , t . • ' • ' . : r 

I I' "\.·':'_' ', ',, ··.:· '. ", .•'J! ,, ::: '. 
·, . 

. ; .,.~' ... 
. . ' 

; , . 
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~: .·.·.· . .. . 
·' . 

. :d. ··· Provi'sTori wi'll be made for initl.al preoperational pressure .. :.: '· 
... ; .... · .... 

· .. and 
··:.: lea]<· ra·~·e .. : t··estt~'g 

. . . --: ' 

.. :. ·:: 
.l~~k. r·afci:.:i~~·tihg' 

. . 

o,f 'the entire primary containment system and: 

~t periodic iritervals after the facility ha~ · .. ,·:·''for 

" , ... : '.co~~enced · oper.at{pn~ ProvisioTl will also be made for demonstrating 
.'. · .. 

·.; · ... the· ·functioriaLint.egri.ty 'of ~~actor b~flcling contain'ment ~ 
···-:·· -· ........ _ 

e.;: !h.e 'irfre.grit_y b.f the complete containment system and such:.: 
. . ..... '-: ~· . ,. 

' '; -.::., o.ther ·e~gincered.: 'safe'guards as may 'he necessary ,.;111 be designed ... 
• • '. - • • • ' • • • < •••• ,-, 

. " 
. . . . . . 

·•and' maintpifled'O:so' th~:t off-site cioses resulting from postuiated . ·<:·i . · .. 

· .. ·: .- .. 

; · .. · 

. . 

accidents will he" below .the value·s stated i~- 10 CFR 100. 
" . 

" .· . ..,. 
··' ·4 ."3 ·Re.actor -:System · · · 

... ·-. ·.; 

. ~ , . 
. .',, 

' .. :: 
. "! 

" 

. ;·, 

a.,:. A .<liret"t·ci~1e ·boiling water ·reactor.will be emplpyed to '.:·: 
' • ;•····· '•" : ;"';"" ., • • '. ~ • • r :. o I '. 'o ·"" 

<. •, .·produce .·ste.a'rt( a{ 1000. psig for_ us.e in a, 'steam-driven tur_bine- .. 
. . '; . ~ ' 

:'.' ge·rierat.or~ :The :tefe.rence de_sign .thermal outp\it of t-he teac~dr is :·.> .· 

:_:·:··:\.:_··ap~-~~~:~~~~~:.i-'y._,2;2-~,$';~·~'.~i •. ::. ,.... .. .. .. .. c <, .• ·,« ... :':::·:: 

i.' ... : .b~·:. :rh,e.'r~4.~'tor'will·be fueled wit,h :slightly' enrith~d ·uranium-·:>·····' 
"" 

.. ·: dJo~i-<le_ ,:~;9.:rt.i_;~t~-.~-~ :'_i~ .·Z i!:ca loy C 1 ad f Uel · rod S; · . _ ................ -~:---~--"-·:·:~; ... : .. ~~: ·' · · ·;.,, , . :.· .. 

" c:~ :·:th,¢ -.Tll:i.;~.:~·mum··~riticril he~t· f1~x ratio and ~aximum fuel_ ....... · .. .. 
. '· .. ·--· .. . ··--- -,. ··-··.. ~- - ... 

···• .. :,ce.nt~r temp~ra'.1:.ure: evaluated at the.des.1gn over.power condition \-1ill':···· 
. . . - . . . . . . 

" ~' . . .. . . " 

• > .. 

·. b'e below ·Values· which could· lead td' rocJ failures~ 
. -· . ..• :.~,. ; ;·:-·~ r." : .. ."· •::...'~ : . _·, ''· . . ' .. . • . • .... 
·'·~ d. ·. Fu~ i".rqd. cladding thickness wi 11 be designed to· maintain 

. ,'\,.'.· .:· .. . .· .. 

. >::.'..;(·c1aclding.ln(~g.p_ity.thro'~gh~ut the··:ariticipatecl fuel life. : 'Fissibn · ......... · 
"'.'"."-'.".-.,; . " ·"· .. ,,. . :- ·:, ... ,•,1'." /' .·: · ... '. . ..,.. . . " . -". : 

·g~s rel_ease.'.\-1,i.t~in, the. rods and other factors affecting design. lif:e :·:-0::: :'> . 
• . • .. • ,. •• ' • • • • . • • • •• • • ·: .. • ~ •• :. ... j. : 

) :. ".-mtist:·be cohi~<l"e:r·e<l f'or the maximum expected exposures. ; , ; .. ·" ,;_ 
' '. .: i . '. ·,:; .:-. :·-- -·· .. .!.. :.- ·:.~:. -~ • ::~~ 'r 

;)' ··'.,'. ·;.;~··_,· 7?·~·r;~C}-ctor·:and plant ldli be designed so that there.will.· :: .. 
. , ·; . . . . . .~ 

''·'. ' .. '. be .ri6 inher'e.Td' t·~·ndericy. for undamped o·s.ci 11 ~ t ions. 
. . ,, . ' •' . . 

. -~ .~:: __ < '. ·:£. <r,he"·r~-act~·r wi 11 .be designed. to· accommodate 

• I • ~ . .' 

. ... ' . . ~' 

tripping o(' 
. : 
: :- •·, .. : ... t.he · ttirbine~~g·eri·~~-~ to.or,· loss 'of po\\ler-; 'tb.' the reactor reci rcu 1 at ion· ... ·. 
. ••.'',,. 'f , .. ·~. ·~~ ·. :~ ~: ···-·>· .. · :·~·,!.·:<::· ..... ·,' . . . . ' . '' ' : . 

: ·=~~jstem arid 9thet·'st~~i6D transients and maneuvers.which might be 

,/ .>~~Pe~t~:d 
1

w~:~«:~uf.'{o~~rciffiisi~g \af~ty ,a~d WHhc>ut f Uel ·. da~a&e •. ·.· ..• ·.· . 

...... : . 

. ~ .. 

'.··· 
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g~- The re~ctor ~ill include separate systems includin~ 

overpressure scram, the _isolation condenser, safety valves, and 
... 

turbine.bypass,· t6 p~event serious primary reactor system over-

pressure •. 
. .... · ...... ' 

h. Power extusions which· could .result from any credible 
- . . : "' 

reactivit~ additibn a~cident ~ill not cause damage, either by . " . . . . .. 

. motion ·or. rupture, to the pressure vessel or impair operation of 

' required safeguards. . . . . · ... 

i •. Heat ~embvdl systems .will be provided which are capable 
·.·• ... 

of sa.fely accomniodating tore decay heat. under all credible cir-. 
. 1 . . 

c'umst.ani::cs, in.cJ~ding isoiation from the main condenser an°d loss_ 

c)f coolant from: ·~he reactor• Each: different syst,em so provide.d 

will have"appropri~te r6<lundafit features • 

. . · j.·. Reactivity $h~t<lown capability shall be provided to ~ake 
·- ·-· .. .. : . .. - . . :"' .~ 

and hold .the core ade"quate ly subcri tic a 1 by control rod act ion. 
. . . .. ..... ::-;.- ~ .. 

from any point in the operating cycle and at any temperatui~ down 

tb room temperature., assuming that. any one control rod is fully 

withdrawn a~d unavailable for use. 

k. Redundant backup reactivity shutdown capability wi 1 !' be 

.. ·: 

:····. 

., 
. \ .. 

~~ovided independent of.normal reacti~ity control provisi~ns.~ This 

~ystem.will.ha.ve the capability, with' adequate margin; to shut do,~n .. 

the reactor from any operating c_on<lition, · 
' . . . . 

.. _ :·. 4 , 4 Cont r o l and I n s t rumen t at i on 

.. a.. The plpnt will be provided wiih ~ centralized control 

t~6m havi~g ad~~uat~ shiel<lirig to permit occupancy during all design 

ic~ident sit~ations. '· 

-·· ·-· -·.. . . 

b.· .There ·will be sufficient:lnte.rlocks or other. p.r6tective de- . 
. ' ... ' ,._ .,, ..... -.. ·- .. :· .. 

vices so .·that pro'cedural controls, ate riot. the only means bf pr~venting 

.,:. 

.• 
.·· .. :· 

... ~ 

. • •• .... • ... ••• • - .•• !. .. ~- ···- • .. --~ · .. ·. . .. ' : ..... : _:.::. -: .. _._·;. ... ___ , :.· .~ ~ .... : .--- . - . - --~·---:: . .;. . -..:..; __ :_: .... -. . ---·--·-. _ .. _, .. -··. -. .... ..... . .... : -.-· · ... : ... ~.: .. ~:. ···-· .... 

. ------- ...... ~ J..~ ·• - . 
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. :. 

.c, ·A reliable reactor protection system will be provided 

. to automatically initiate appropriate action wheneve~ plant 

. conditions approach pre-established limits. Periodic te~ting 

capability will be prdvide<l. Sufficient redundancy will be ~ro-. 

vid~d so that failure or rem~val from service.of ariy bne component 

'or portion of the system will not preclude scram or actuation of 

, other: protective devices. when required. 

4.5 Ei~ctrical Po~er 

Sufficient normal and emergency auxiliary sources 6f 

elect ri ca 1 power' wi 11 . be provided to as sure a cap ab 11 i ty .for 

prompt shutdown and continued mainten~nce of the plant in .a safe 

c·ondition under all credible circumstances. 
----··· . .:. ... --... 

4,6 Radioactive N~ste Control 

. ; .... = 

.~ .... 
a, 

-·--·-·· ·>'··· ·-· -· 

Gaseous, liquid and solid \.,aste co~trol fatilit.ies >~.,riil ... ' . 
.... _: .. , .. _;_._.. ······-··-'·· ,..... __ . -: ... ··-~··.~---·· ·.· 

be designed so that discharge of effluents and ·off-site shipments·· 

shall be in accordance ~ith 10 CFR 20. . _;..·"'.':~. 

b. ~ro~ess and discharge stre~ms·will be app!opriately 

monitored and s~~h a~tornatic features i~~orp6r~ted ·as may b~ 

necessary to prevent releases .abov~ the permissible li~its·bf 

. ... : . ··.~ ... ·., .. 

.. 10 CFR 20, 

4 .• 7 Shielding.~nd Access C6ntrol 

The radiation shielding .in the unit and .the station access·.: 

control pat terns wi 11 be such th-at the doses. shal 1 not exceed. those 

specified in 10 C~R 20. 

4.8 Fuel Handling and Storage· 

Appropriate fusl.h~ndlin~ and storage facilities· will be. 
' .. 

provided .to preclude accicl.ental criticality and to provide cooling ' 
. ' . . 

·:'for spent fuel. 
:~ ·. 
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"·' :'.', ;'~;· 0 INTERACTIQN.~ .. :·o~r·:_u,N) TS '1, 2 AND 3' 
... -r·::,.?:~\~·}~;.)~~;~~;·~~~[.:;·'.~.::::._· . ! 

". ""· : · As·.'·pp~t,:,~~tU,;,ab''<f;iY,·e:'.:.in Section .3, 0 ·certain portions of the. 
;:,• .· ··· .. ·. ·· .. ·~_:,·<;~<_.~~I~W~q)i::: .. H~t:~:;; ,,.· .. ·. ·. . ' 

. : ~tat ion. afe ):itri:i~~;~o:t·~·D/c9m,mon or .are shared wholly or partially 
'. · ... -... ~_\.' _",~--;~~~ .. ;{/~;: ;.>·,, :~-~ ·~) ' ::" ·: .· . . 

·, .. by the :three··ui"l'.i'.ts',/~ The criteria followed for the design of this 
. -~ ·~· : .. ~.·-~~ /:·K~·:f,;l~!>:T1~~~:-;~~- ·. -./"·. . . . .. 

. multi-unit ~Sf~t-:iiHfi.-:,J:{:th··r·e:O'ard· to the "sharing of components, systems~· 
' ' ' . . ; :y;~:·'\'.;~>~·~~i[['~}':'(_?(/\/,' .o 

and fac11lt1:,es; .. :1.s,;~.;t·hat<·each unit will operate independently 'of 
·-.··~ . , ~ •' -~·:::~:<l~{~if~~~;1.~1;~}~~J:.;.· ~;,::~·~~ .. . _ .... : ·, '~ 

· '· .. "each other·~. 2•~A\m'a_;hfun.C:iio·n of 'equipment or an operator error in 
·· · . . .- . ··: ~·/~ >~~·(>~~%f1~1~1i.~.1~/~~;'.:~vr· .. ~~:/·."~:· · . ... ___ , ... } . . .. 

.. · · ~ny of the .'4}i:J.tt:s.{:~\~.'.tY1:~-.'.·~bJ »a.ffec't th .. e· c'ontinued operation of th.e ··:.- · 
' •. · ~-.- ' . . : .;~ .. -.·: <· ;,:J.~~:~;');~~.-t.-~}';:;·;~. ~~~:~-/~~~·:- l (:t;·~"> ... :··.. . . . . ,- ' . . t : 

·: >r.emaining t.in·i:{5j(;i~\th':fl(~\"1"s;~e", if by ·the sharing of a cor.iponent , . 
• " . '.·:_ .. :: :··,: .. ::.r:;:1:;j7~~~~~1~tt;.t'J~:\·:..;':f '· ' 

. ·syst;em.,.· or.·:f~,;%~.~~~;~J~;r;;;•,~:'.J:~:(} .. afety :of th.e plant is. increased, then·: 

'. ; tic h ' sh ar~n:g;'~f \~tt~?~ilW~?.P li sh Od. ' ' · · ··• 

·e .-.·~ . 

~. : 
.... . .. 

: ,,· 

-·· .' ·,, 

·Th~P~::";;:~~!\~r{~f ;.11~m.b;e:r. of syst.ems:··and. facilities which are ·\. 
I:· ... <\i~;.~:~:i11~.;~/;~j.~~f,~-· ;/~t~:.''. ,« , . ·~ ,,; .. , i_-' -," 

· ... .:,.: ~ha, red. by .a1:i:·,;:,t;}j;I\~;,e.;;\•11ii.:t·s ~ but wh ic~'. a re not s af et y re 1 at ed. Th_:.~ .. _:_~.·.:.:.• .. ·._::··e._: .. '.·.,···:·.;·~.-.. '.·.·.,·:::···I:··:_,,~1:._.;:·· .. ·;·_··~:-."_'.~ .. _'_: •. ·.;:···.L:··'.······.· •. ::·,·_._'·." ... _'.·.·.:.,• .. : .. :··· _L. "· "·' _·',<'·'>·l~ .. ~~~~:(!(,~~\~i:V),~,;:.~~ir-,~·~~'~\';;;, '' ' ; '·"·If;. ' · ... ·; "-<'". '."" 
·, :: ' in(: i ude 's Uc:l~)fB'G::~:ft~:1':~'.f~::~;'.is-. 'the . Ad'mi'ri i''~t ration Building, Access' . •. ~ .. ·.<,:t,,'.:.-~.~.:_:,":.;:: .. ,:3:;,, ' ' 

... "~~-.;.-~~·~(i;f!.~~·-t{~ .. '. ·· .. \:.;.?~.~:-~ .~ .. ":~.·.' .. .'! ' '. : 

·"·· Control Buil:.9.'~'rrg'.l;',~'H~c,41·itre. Shop, Laundry, Sewage 'Trea.tment Plant-,." .... ·.-..: :, 

.· and Plant Se~V.~5if;'.f.H~~Eg,- Certain S~rvice facilities ate a'Ji~ 
".shared inc hid.tn'g:i/hh'~/.F'1'r.e ·:Protection >system,· Ci rcu 1 a·ti ng water.· 

-.~: 

··· Sys tern, Servr'te·!\i~ater: :sy'stem, Make-i.tp De~inera l i zer Sys tern, Servit~~:·"·"'r :'.: .;·. · 

Air System,· 'aJit.f:ff~~---ijrj~'.<~·~stem.· Failu~e of such system,s -,~oulcl n~t':",/:i ,; ' 
. ' ... '~·:.:;.~.,~~~·;\ . _: ~-;,~j:\1:1\'· ... '.~ .(~;:t·" 
jeopardize s a·~e.t~y:',"pf Jh~ u~i ts. . 

· :".:,:~~,; ~:/~;r:~·;~·-.-c~-1/:;/, ..... ,.'.;::.,, . , · , , · . 
'\,, ,' . fo l);0\~1,rfg': ·t'~.~ "~~:l;,S,unimary of' o:th~r' shared systems and 

'.~,_ .· .... ~ . ' ~· .. ~.' _' ';;?: .. ~'.·': .: .=:( . ; . -- j ' • • • 

;: .: .. faciliti~s:.: ~'0:)t.~J~~.k\~:P:~.~·~.~j a~tention has b~en <lire~ted to "assure·' 
. -- .; , '·~ :i:::: .. ~~~-;::·(.\~ .. :r~~:~:t::~>:: ·~}~:f;~><.~ .. -.: :: . . . :..1 # • 

. adequate 1,ev(?fi,~i!)~'.:f~')s:a:f:~.fy.,(during normal operation of the .unit's an<l"'" 
,::,, > 'I ' " •" ·), ',,/t.~'., ·~:.::~:~~~f,y_'::~/ .. ',. .... ' ' ' ' 

pos tu 1 ate~ ·, a.<,:'<:':f(J·~n;t;'". co'n9 i·~'i ons • 
.. '· ~. 

·,:.,. 

. ·:_·, ··?:!·\: .. ::Y.(sWt,'.:~'.~ ·;'..:{'.· ... :::-»::~~:.y" .: , . .· 
·a._ · Si te:,:.·an·Ht.~O'rf;.;;:S'it'e ·Environ$· ~·lonitoring 

' " ~ ; '•,'\ ~J~~1::~t~°'r~l!\~?1)~":\ '°I•:. •: '.,.'.l,.' 1.''' . . ... t 

~ ~ ' ' .: 11111.. ~,. ~f J~~· t~p-.~ «: ... t. 1 ' >. ' •••• ," • 'J ; 1;; •• 

. . · .- .. ~P .. ~ .. :}~fr~~~~;·fh~-, ~:~·y;if.oi;is monit_or.ihg programs will be continued.<· .. ,· . ., 
. · ·. ·.• . ::· . ; ,.:-.; :,~~:::.::1";!4.i}/'!tl~~tf.Y.> .,,: . · . · ...... ·. · ,. ·" :- , ., 

.: with· mulf:iA'·lin'.·~:~~'.~;s!»il~:,P,~'~:J;Q.n ~.,: ·rhe ·pu:i:pos.~ qf. the prqgram is to proyid,(f·· :"·. · · . · ·,; . . .: ·. · . < ·. :~·;:,1:~~,.iiv\i:J.~~~.~ .~{;~?.~::}:.( <: : . . · · .. / . · · . . . · · · · · ·: · : ·, 
· .a<lequ.a.t e. ·,1~~.~~i~t~S[·:~:.ptg~.:;g~l·';',t he 1 n t e gr.a ted »:.°z:e sclcn Stat ion cor.ip lex. and ··. . .. 

••

1

•.• _.; _:. ':".' '.'' •• :~;~::>·:'.~:~;-~~(~:~;-:~~.1,~(:)~i~:'\~,·>:·~;: 1 
.. \: : • • •• 

1 

' • • • •• - ,· .-·. ' 

",.'to ~s~.ux,¢;iJ,q:.~ti;1~t;,Q~~l\:t.~'..frWJ1tE?m.ents· or:.io 'CFR. 20 are met for the com.:. ... 

.. ' 
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·b ,· . New Fuel Storaee 

... ____ } .. 

Unit l will continue to utilize it~ own new fuel vatilt,' 

whereas the storage vault for Units 2·and 3 has been specifically · 

designed for use as a common new.fuel storage facility, 

c. Reactor building Closed Cooling Water Syst~m 

This system serves as an interf~ce bet~ecn certain other 

·systems which are exposed to the reactor and the river water, and 

prevents potenti~l leakage of radioactive mat~rials directly to 

the river. Sharing of these systems provides greater flexibility 

of plant operations which is .assessed as contributing to overall 

.. pl~~t safety •. . . 
d, Attxiliary Power. System 

The three units are tied together electrically only 

· throtigh the Edison tr~ns~ission system. Unit 3 derives its ...... .. ;. 

.i. 

·:·. 
' ~ ... 

.; . 

·.' 

-·:.· 

,';' . . . . : ' 

auxiliary power from the 345 KV system and Unit 2 from the 138 KV , · 

.system. An el~ctrical fault in one auxiliary electri~al sy~tem 

·· ·will not propaeate to the bther auxiliary systems. 

e, Standby Di~sel Gen~rator System 

The standby diesel generator sy5ten includes three dies~l · 

ge~erators, any two of which are capabl~ of fuiniihirig power·.· 

: . .. ·.·requirements for operation of er.ie.rgency equipment on one unl.t and· 

'i 

"· 

. :- .. 

. ,'.. 

~;. r. , 

normal sbutdown ?Ower for the other • 
. ,·. 

-' 
f. · ·Station Battery 

Each unit has a separate station battery. However,· a 

lO~p~rcent capacity spare batt~ry charger is provided which can· 

be connect e <l t o the d - c sys t em .of e i the r Un i t ·2 or Uni t 3 • · · 

• ·l. 

·; Ele~tric~l breakers are interlocked to prevent con~ectini the d~c 

• ·systems ·of ·both Uni ts to·gether. 
·... .. 

•' .. ·. 

' .. 



,-;-•-

- 26 - . 

g. Liquid and Solid Radioactive Waste Control 

T~e ra<lwastc facility for Units 2 and 3 is designed for 

_ ;· use as a common.radioactive chemic a 1 t reat1.1en t p 1 ant. _ !~~ p~rpos.e ..... . 

: '· 

.·.t 

.. 
" 

. of the plant is to .?~o-~~.ss liquid radioacti.ve.. _w_~stes for reuse_; _________ ..... 

to di~th~rgc treated w~stes to the river, ·arid to concentrate 

certain wastes for storage and off-site shipment. 

The Unii 1 ra<lwriste facility is entirely separate fro~ 

the facility for Units 2 and 3. Both facilities are designed to 

maintain the concentrations of radi6active wast~s ielease<l to th~. 

envirrinment ~ithin the limits of 10 CFR 20~ The aggregated 

. discharges of liquid wastes will remain within limits ~ow·~pplicable 

solely to Unit 1. 

h. Gaseous Radioactiv6 Waste 

~he gaseo~~ wast~ effluents from Units 2 and 3 ~ill ~se 

a common310-foot stack. Unit 1 will continue to discharge its 

gaseous effluents.from its o~n 300-foot stack. 
;..~_;,.. 

The current stack 

release limits set forth in the Dresden Unit 1 Facility Liceh~e 

DPR-2, as amerided, wi 11 _a pp 1 y to aggregate re 1 eases from a 11 three 

~·:~units •. The radioactive effluent from each u~it is monitored and 
--

-:~ filtered,. and capability is provided for isolating the source from. 
I • . . • 

._( 
"·'the environs •. The summation of Unit 1, 2 and 3 stack gas· radio-· 

. . 

··~ ·activit~. level will be indicated in e~ch cbritrol room~ 
-' 

i. · Inerting Gas Supply System 

The inerting gas supply system for Units 2 ind 3 is 

··· shared, ~!though each unit has its own gas makeup system. 

· ;• .· j • . Common ,Turbine Bui !ding 

.... \ .: The"·turbinesfor Units 2 and 3 are hous~d in a single 
. . 

:.;. - \ 

turb ~ ne· · b.ul.1ding. The turbine buiid~ng v~ntilatiori air supply and 
'· . 
. •.· 

" exhaust systems are operated as a combined system. 
' I 

•,'• 
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' ·~· 

k. Reactor Coritainment 

Units 2 and 3 have separate and in<lepen<lent primary con~ 
' ' . 

tainfuents ~nd pressure suppression systems. The secondary 

containment for each u~it.bclow the· operatini floor level is 

constructed to serve its own ·unit. The ·operating floor will be 

open and common to both units. Both units share the same it~ndby 

~~:~ gas trc~tm6nt, ventilati~n and heating ~ysterns, each having 
' ' 

. . .. . . . . 

. ,.' . ··:· . 

'. · cap~cities to accommodate ·the combined secondary containment volume•· ' 

1. Control Rooms 

Evaluations have been made of the i~ter-~lant effects 

' of postulated atcidents, It has be~n ~scertained that an ~cci<lcnt · · 

in any one of th~ ~nits,.up to ~nd i~~luding maximum postulated. . ·,,: 

acciden~s~ will not prevent access io th~ tontrcil room 6f any -0~ 

the uni ts or :prevent safe. op~ration ~r shu.tdown. of the other tfntts .·<:-

··. · .. 

. · ... · 

,. 
"·"· 1:'. ...... 

.. "" .· ,·. '."' .. .. · .. · 

. ''; 

.. 
" 

I , , ~. " ... ,_;. •' 

"' ,. 

' .. { . ~ ... 

'. .". ~ • 1,' 
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·1. 

1''· 

:·. 

• l' 

. :·:: 
. . . ~ ...... 

·, · .. 
'·· .. · .. .... 

.... : ...... ·.·:· 

:·' " .. 
;'. 

.... ,,· 

"' . ' 
•,'. 

.·,' 

' ,.. . . ~ . 

'• .• ; 

.. 
'."· 

.. ·' 

,. 
.-·f 

·'·' 

·'' .. · 

i 
I 

' { 

: 

: 
! 

·i 

' i 

I 



-,....-;·-··--.. --:---...... -·-·· --:--- . 

,.. 

; .. 

~ .. 

··,·. 

'·1,, 

.·.· 

·:·· 

.. .. , 
··\· 
i,. ':.' 

.J· '.· 

.-·. 29 

Item 

.High Pressure Coolant tnjection 
System 

Low Press~r~ Coolant Injection 
System 

E~er~eriti Coolant Stipply 

:-, ;._" 

:~ 

.· ... 
·-.·· 

·, .. · .. 
~ · ... >. 

;_•. 

; ·'· 
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7.0 -EVALUATION OF ~LANT SAFETY 

· · ··The general s~feg~ards objectives of the design of. Unit 3 · · .. 

. ·; 

· .. 

are to protect the. plant equipment and to prevent: radiation expbsure 

·.·.·-in excess of~ small fracti~n ot established limit~.~o any person~ 

bn or off the station premises, ~i~her d~rini normal operation or 
,,· .. 

d~iing accident conditions. 

In order to meet these·obj~ciives, the plant design ~nd . 

op~ration in~lu<le the fcillo~ing: 
. . 

~. Means for ~ositive control of ~lant process parameters 

. ' -· {mportant t6 safety. 
. . ' ,. . , 

b. Inherent safety features and ~titomatic devices.are in~lu<led: 

in the design to prevent an operator erro~ or equipment malfunction 

· .. _.·. 

.. :···:·,' 

. ·- .. 

from causing an acc1dent.. Tests are conducted perlodically to as~ure :. ~ .. 

~roper functioning of such d~vices. 
: ~·.l. 

. ·.. . : . ' 

· ~.- .Multipl~ b~rri~rs are provide~ to contain the radioactive 

-rnater.ials • . .:· .. 

. . 

The core. is cons~rvatively designed to.·operated with · · . 

... thermal ·parameters· significantly belol~ those.· which could cause fuel 

, ~- . damage.·. 
,· 

.·· .. 

·, f 

·- .. 

d~ The pl~nt uperati~g personnel a~e thoroughly knowl~dgeable in· 

·'' ... the· plant operating characterist,ics ,· and are trained to foll_ow 
. ''· .. ' .. 

·,. 

·~ w~itfen proc~dures to minimize the,occurr~ri~e ot ~p~raiing errtirs. ·.: .. 

. . . 

This .s~ction surnrnarize~~he significance of these importarit 

features as they rilat~ t~ s~fety of Dresden Unit 5. ' · 

7.1 Normal ~l~nt Operation .. 

·Dresden Unit 3 .is designed to ·operate sa"fely under ·all 
. . . 

noimal 6~~~ating ~od~s for ~hie~ t~e pl~~t is designed •. These 

opera tine modes. include SUS tairied flil 1 pow.er opera"t ion' starting 

·up, shtittin·g down,· ·road changing or naneuvering·, refueling; hot. 

.. '. 

.. ' ' 
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·. 
standby, and shutdown·. The plant is also designed to prevent 

iadiation exposures in excess of a small fraction of acccpt~hle 

levels to persons on or off the plant premises ~nder accideht. 

conditions as well as the normal operating CQnditions. 

This safety of operation is accomplished by incorporating 

· .spec~fic engineered and inherent safety features in ~he design of 
. ' 

.. the plant, The extent to which these features provide the desired 

a. Control of )Plant Po~er dutput 

··. ·, 

.·. :: 
- ~ ' ' . . .. ' . 

•• I• 

. ' ., . . ' . 
· Duririg nor~al plant oper~tions, the control of reactivity·· .. -

... 
. '.·· ·.... . ' . 

: .' . ~ 
::·:. 

... ·'· -.·: 

within.the reactor core is accomplished by means of two basic 
. . . . - . . . ' 

. ,•. 

-:-: 

.. po,~er ~nd reactivify control syste~s. 
··: 

Gross-reactor powet and .· ··:·.: 

' power distributi6~s within the c6re are controlled by the. conttol~ 
... . '·'·' 

.. ; .. rods which are manipulated by the .operator. 
•• "·'..c-... ).. 

React6r power tan 
. , ~ . . also be ac.Ijust~d and con.trol'le.d over a .range of 'approximately .. · . 
. : . ~· . . .; .;;_.~;;. ...... : 

. . 

. ,'·: .. ·:30 percent by variation of coolant r~tircu,l<ition flo\.,r rate thrbugh 

... ' '·" .. 

: ... the core. . These fu.nctions are accompii'shed by. the operator· .from. · . ,,, 
··, 

·'. 

·; · .. the cb~trol r.oom~ 

,·,· . 

The rate of power increase is limited by the rate at which 

c~ntrbl rods can be withdrawri, ~nd the rate of variation of the '~ 

. , ····recirculation flow, Control r6ds are operated one at a time and 

. ".\.· 
.~. . .. ·, . 

'· .......... . 

·:· ' 

are \-ii thdrawn in a symmetrical p_at tern .frof:l the core. 
. · .. : 

In this manner .: 

.. ' ·.: it is estimated that' full load power. operation can be achieved at 

. ) 

. . 
. . 

~rate of approximately 3% per.~inute, · This .rate is sufficiently 
. ' . 

slow that load'changes are always under controi·hy the operator, 

. and any maneuvering transients are accomliloda ted ~.,re 11 \dthin: the: 
. '• ... . . . . 

·':·design param~ters ~f the, plant.~ Rapid shutdo{m is accomplished 'by.•.· 

:: ~ :. i.nsert ion; Qf ~he hyd·raul i c.a 1 ~Y ac~uate<l con tr~ 1 rods • 
. : . . . . , .... : . . .. ' . ' . . . ' . . 

1·;·.' .· .. ·. 
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.. , . ·,. The performance of the reactor core ·and the indication 

· .. · · of reactor power leve 1 are continuous 1 y moni tore<l by the neutron · 

. ' 

~ ·. 

:_;rnonitorinri ~ystcm, the sensors of which ~re located in the reactor 

core.·· This system efficiently an<l accurately :provides power level 

monitoring from source range to fu11· power· on a gross· and local 

.:• basis • . ' 

. : . ·. :" . ~ : ··The local power monitoring instrumentation· is designed tq: 
' 

... · 

. monitor local fuel element heat flux continuously and p·rovi<le · ·< .·> 

information to perm:lt eval.uation. of the cri tica,l core parameters· •. : 
·.· ' .. 
: ' 
. r. • 

. . ~· 

: " ·;' 

~he signal~ £torn th~ neutron mon(tori~g system have the . 
. ·/:. 

. . . 

capability to initiate a scrar.r, and this :is accomplis~ed through . ·, .. _. 
.. ... .,-,.,_ 

·.· .... : .•' 
·:. •' .... 

. . 

· ~'.·:.'·the logic circuit ·of the reactor protection systen1-.: 
'•• A"< 

: ..:~ .. 

. . . ~;. . . 
,:·, 

The·reactot protection system ~lso receives ~ignils from 
·: .\.': , .. " 

- ·. -~... . ' .. · ,. : . 

other. process parameters tQ shut<lOwn the reactor when established, .. J: 
, ~ •• I 

,.'' 

:_ .'. ·' limits are reached, and to irii tiate other prote~tive functi<?,:!;l~ .. :as • .. . 

. required, 

:.-.·. Th~ design of th~ reactor core nuclear perfor~ance 

' characteristics include several features ~hich contribute to a 

•favorable nu.clear dynamic response undei·. transient con<lition·s • 

. . ,,'·_.The ·nuclear response. characteristics provide :strong negative_ 

'•, .· 
. : .~ 

' ~ ... 

,._ .. _. reactiv·i t.y feedback. under severe transient condi tipns • contribute.··· 
. . . . 

. . ' .~: -... ' 
·. ,· . 
'. - . . . :.· 

"·:··. ·.'·· : ... ,.· 

.:···> . 
•. ,, •'I 

• ~ . t , . 

., ... · .. 

negati_ve reactivity· feedback. con.sistent with· the requirements. of· •. '. 
. . . . . 
overa.li plant nuclear hydrodynamic st;abllity,, and provide a· 

response which regulates· or damps .changes in· power level and in 

the spatial distribution of power production in the core to a 
. . . . . . . . . . . 

level consistent ·with safe and.efficient operation. The response: 

;. ·" .. · .... · 

'· .. ' 

characteristic~ ·are inherent in the design of ·ihe plant and restilt .·~ 

from_.· the negative do pp ler coefficient o.f r·eact i vi ty of the fue 1. _· · 

:· .. the negative moderator tem~eratfit~ t~eificienti and the negative 

'• •,. 
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· The ab~~~ coefficient~, tog~ther ~ith .the regulating or 

·., . Control device~·, .including the cont tof. rods, the f 1 OW con tro 1, 

. ·· and. the:· initil~{ pressure' regulator, complement each other to 
.. · .. •,., . . . 

_,: :.·· achl.eve stable, 'well-controlled plant performance: over the entire 

. " .·range of po~ver ope.rat ion. 
•, ~ 

• ! •• ,· ... 

·:. ·Z . 
: ·.' '· ~ . . 

. ; ~. 

·'·. 

b. Confroi -0f'Core. Cooling 
. . 

Th~ plant is provided ~ith four methods of removing heat 

., . 

'. 
; 

.t ' .. 

.· from the coi~. · These heat removal ·syste~s, together with the core 

; design . f cat'ures' provide assurance that adequ~te core cooling is 
.~ . 

-~ ·>'< . 
... :·.: \ . ,; .··· 

. '·: 
• 

:availabl~ under all riormal modes of plant operatiori, and cinder . ' . . . . . . . 

·, ,; 

·."'': 

_.: ' : ·;_ certain t.oriditiohs ~f equipment malfunctions or operator errors,·· · : ,. 
. . ~- . . ·. . . . . . . ' . '• ,:·.' .. 
. . . " . . " . 
>·:· ,.! .. ·and include .the, following: ·(a) The shutdown cooling sys.tern is the 

.,,. ··. ,· .. 
·.•.'normal ino<lc of: removing d.ecay heat' when the .reactor is depressuri zed.,/.' :_., 

(b) the is~i~ii6n~condensers ·~ith backup fro~ the hig~ pressure 
;., . 

.. 
··.'i ; ... • 

~ ~ ... 

coolant inj e·ct ion sys te, ·remove~ decay heat when the reactor is ',, .· 

.. ' 
pressurized and ;iS()lated from ·other . .cooling systems, (c) tha~ .• turbine 

:::,,: .,., 

and/or the· .m'ain. condenser is the.principal heat sin~ when the '· 
1.,.. . . . . " ... ::.· • 

., •. •· reactor i, s : at hot s tan CJ by , . i s in full ope i at i on , or i s s t art in g up · 

· · or shutting down!· and (d) the relief vav.les discharge steam. to the': . .-. ·. · 

suppression thamber urider pr~ssure transieT1i tondi~io~s ~here it 1s- ~- · ...... 

·~·· . ' . ' . , . . ' ~" 

,,:c~nde~sed ~ an~ mak~up. wat~r is add~·d_'to the: reactor by. the fecdwater<~~; 
.. 

-.:. 
~. .· 

... 
· ;. · :' )~y_st em~- .· 

. ..... 
• 1' . '..,~ : 

· .. · .. · .... · .. '1. ·l'' ••• 

"' "., .... 
·<. 

".· . 
. ' 

Th·ese', systems are in ad di tl.on to· those wh i th ·are used: under <. 
,·.:. 

.. <·: certain' ·a'c~i<leT1t 'condi1:ions a 

. .. ' . .. "·. 
~ ' -.. . . •,: ~ .- . 

; · c6n tr o. i • · o £ ' Fu e 1. · JI an ~l 1 in g · . 
< ·< .... 

_..-, · .. . '·~ 
.... ~ . 

,. _ .. · 
. · "· .. -.. 

: . .T~e-"e<1~'i pr.lent ·and. procedures used in the hand 1 inz and . .. '... . . ; . .·. . . '·:. 

'.'. 
. . 

: .' .·, stora,ge o.f fuei: -are designed to p~rmit. safe' efficient refue~ling'. 
' • I , '• " ·,:, '. ' . • , • .. \ , , " , , , ' 

. ·' ... :of. the; ";~~p.c-tb·r.·;.- ·R~p\acerncnt f·~e i. ·is· stO'red in a concrete vault in' .· 
, • • 1 • ~ ; ·: , • ; ' " • •• • ~ ••• • .:·,: • • .. \ - '\ · , ·-. , ~I .'o ' • ··- ~ • • ' • • . .' •' •• ; ·' '-: 

~ , ; . 
' .. "· • ' .,1 i~ \ < : • .' ~ ..., ~.. ' . 

';,,· 

. / 1, •. , :. r•. 
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t 
.... ·.· 

. ' ·. ~ the reactor building~ The vault i~ pr~vided with radiation 

.. ~ .. .·monitors, and the ~torage design prevents criticality even if 

,.: - the storage vault were flooded with water. All entrances to the 

•', ,: 

,.. 

1: . ·. . 

vaultj in~luding fuel delivery doors-~ri<l personnel openings, are 

cap~ble of being locked. 

The fuel pool fo~ storage of spent fuel assemblies is also 

located in the reactor building. - The racks in which the fuel 

assemblies are placed are bolted to the floor and are designed 

to ensure subcriticality in the pool. The pool water removes h~~i.· 

:. •. 

and shie 1 ds against (ad ioact i vi ty, both of which are genet a ted by.~· - ·· · 

the decay of fission prod~cts in the stored fuel. Transf6-r of 

irradiated fuel from the reactor core to the refueling pool is 

accomplished under water for control of airborne contamination •. . . ~ \ 

··-· .. 
- - ·.,. . 

· · The new and spent fuel assemblies are handled ·by special hoists'·-, 

.. -· 

.· .. 
. ' -

'. . ~ 

,··, 

· ...... 

. . . . . · .. , ,. 

crrinei and grapples during the .refueli~g or maintenarice work. These 
:...-"~ ..... ··. . 

include the building service crane, the refueling platform a_nd· hoists, 

reactor service platform~ and the jib.hoists. Each of these is 

designed with inter 1 ocks and specia 1 safety features to assure.that.·_. ·- ... · 

- ·fuel loading and handling can be .condu_cted only under specific -safe 

condi tion.s. · 

Contiol of Radioactive Wastes 

The r~di6active waste 5onttol systems are de~igned to . /· 

collect· po,tentially _radioactive wastes, and process and.dispos_e of them. 
It:· 

ih- a safe manner without lirnitirig plant operations o~ ~vailabiiity. 

Equipment, instrumentation~ and operating procedures are designed: 

.'so th a t- · the . d i s ch a r g e of rad i o act iv e w a st e s ,.; i 11 not ex c e e d· . , .... 

,.-':.·,':· :permissibl.e ievels •. The Oiiquid ra·dioactive waste cont~ol system 
'' • l • • : ' •• ,.J· 

is· de.signed to provid-e a ·means for processing potentially radioattiv.e·. 
" / 

'. 

. ~ .... •.' . ' ~ : 
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. . . 

-· liquids, and to collect process liquid wastes in batches which·· " 

. nay be sampled and analyze~ to determine· their suitability for 

release through the discharge c~nal irito the river. Gaseous 

\iaS tes. from al 1 th rec uni ts are provided· with a _holdup time for 

decay then are filtered before being discharged to the atmosphere. 

It is anticipated that the total off•site dose fro~ combined 

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

off-plant permissible annual dose~ -· 
". .-. ·. 

·.· ... : 

ei Control of .Radiation Levels an<l Personnel Exposure .. ~ , : ': • .. " 

.' ". 

. . 

Unit 3 is provided with two types· of installed radiation·· 

monit_oring systems which are utilized to maintain continuous 
. 

surveillance and monitoring of the r~diation levels associated 

w~th plant o~crations. The first type consists of several process_ 

radiation monitoring systems which provide a continuous in<licat-i-on < 

and recbrd of radioactivity at_ or near the discharge point of those. 

proce SS 1 in es th at can re lease radioactive effluent S to the ~--~~-Vi TO~S 

directly •. _These· monitors are capable of measfiring the radioacti~c 

. roat~rial content of such efiluents 'to a suffitient. degree.of 

. ; accuracy to in'dicate that. maximum, permissible release rates are ,. 

not being exceeded. Provisions are also made for monitoring the 

~ .· 

' ··' •.-.. 
. .'normally radioactive fluids which are contained or stored. in the . . ::-· ·. ·;., .. 

! ..... ·, ·~ .' ~ : : 

various ~lant process 'systems. 

· ... The secdnd type is the area radijtion monitori~g sy~tem 
';. 

'<·,. , which provides _a recor<l of gamma radiation levels at selected 

"'.-.\'"locations within the) various-buildings, and the system is designed 
- . . 

to alarm ~h~n radiation level~ exceed preselected val~es~ Radiation 
< -

·. _s_hi~lding is ·included in the plant design to r.iinir.iize the exposure 

• I:,,, 
of piant personnel .to radiation e~ariating frora.the reactor, turbi~e, 

.. '•· 

. ,' and 'their; au~iliary systems •. 
·, '~-

, .... 
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. . ',. 

Additional. shielding is ~rovided so that the dose 
·. ,·· 

. received by plant personnel in the control room in 8 hours, under . 
' . I,·'•• 

,· .. 
. · ., 

. . . ' . . 

'_ .... 

',i .: 

design accident conditions, would not exceed 500 mrem. 

1.2· Inherent Safety .Features of the Reactor 
I 

The b6ilini ~ater ~ewer reactor to be used in Unit 3 has 

inherent safety feattircs derived from the materials, configuration, 

and operating :nodes specified in the design •. Many plant equip.ment ... 

failures and/or plant _maneuvers ar~ acconmodated bf th~ ~eactor~ 

without.violation or normal steady ~tate operating limits~ 'the 

reactor chatacte~{~tics of importance in this regard arei 
. 

...... 

. ' . . . 

a, The characteristically l~rge and virtually instant~neous· 
. . . . . ' 

·.' : 

negative Doppler coefficient of .reactivity of slightly enriched ...... 

'· .. 

' ' 

uranium dioxide fuel provide~ ·an ih~ereni ~echa~i~m for terrnina~ing · .. 

"','nuclear transients. . .·, / ( ' 

' ' 

b. The steam void coefficient of reactivity, as in the. case of:· 
M-:-.t.· .. ,· 

Doppler~ also provides a negative r~activity feedback which tends .... ' 

to limit power excursions and contribut~~ to .the over-all plant 

stability. Void~ and Doppler also tend to suppress peaks c~used by· ~ 

improper rod withdrawal. 

. "I 

.· .·.·' 

As an example 6£ the benefits of the above nuclear 

characteristics, corisider the loss of power to the pumps which 

. . _:· .. .. ' 

su~ply the recirculation flow. lf such loss were to occur at f~ll ·~ 

~ , .. 
'' 

',, 

power the reactor ,power would fa! 1 to a level consistent with the 

remaining natu~al circulation flo~ rat~. No reactor scram w6uld 

be· necc s:sary. 

· · :. : '. · 'Another example of the self-limiting tendency of tl:ie· 
. • •• • l • • 

' ' . . ,' . . . ' . 

: : ; ; , reac~_o:r is' the :cas'e' of 'imprope.r rod '~ithdra\~al during a. startup~" ' 

., . ~ .-.. 
' .· . -~ . ( . ~ . .. ,.._._ :: . ~ 

' · . 
,~ ' 

. .. 

. , ; . . . : ·. ~ 

} •' .. , 

'' 

'' 

- ., .. 

'. 

.;. 

.:~ 
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In the event that improper rod withdrawal should produce a rising.-. 

period as· short i~ on~ seccind, the excursion would be terminated 
. . 

·.at a low power level by Obppler and vciid fcedbatk and no scram· 

w~tild be necessary ~o p~otect the fuel, In .this case, however, a 

scram does occur a~ the res~lt of action by the inter~ediate range 

-~ ·. instrumentation • . , 
., .. The manner in which these inherent safety features and ... 
··.;'. 

.·';_ 

. ' 
: t·. 

:other design features contribute to normal safe operation of the· . . . . . . 
.. ~- . ~ . 

plant were discusse~·above. Summarized below are the safety 

features incorporat~d in the several ~ngineered.safecuardi and in 

th~-containrnent syste~s. 

7,3 Engi~eered Safeguards· 

The tiormal plant control systems mainiairi plant v~riable~ 

within narrow operating limits. These systems arethoroughly·:,~. 
. ' . . . 

·.engineered and backed up by a. significant amount ·of. experie~ce in 

system design and plant operation, Even· if an improbable opi·ration·· 

· error or equi prnen t failure al 1 ows plant v a ri ables to exceed thci r · 

operatirtg limits; an extensive system of engineered safeguards 
. . . 

· .. 
.··' 

.... ' ,., 

·;: •.'. 

terminates the transient and limit~ the effects to levels far below· . ,., . 

._; ") ·~ which back up normal cont ro 1 systems, those which off er add i.t ion al 
. '.' 

·:·;· protecti~n against a reactivity excursion, those .. which act to pr.event .. 
.. . . 

.··' 

:,: ;~~ .lo~s of cciolant, and .those whi-~h provide core cooling in the .... 
" .·· 

: e~ent of 'ti loss of normal coolant. 
: ' . . . 

The containment· and its · cooli~g_ .. · . 

~nd iner~ing systems prp~ide additional protection to the p~blic.' 
·.·A ~uffi~ient .. shutdo~n m~rein is maintained s; that the· 

.. 
· · ··· .... ·reactor can be· shut down in the -CO ld Condit ion Wl th one control .. · 

. ~ ', ·rod ~ompletely out of the core at any time in core life, ·The 
· .. •' 

. . ·.· ' . . ·, .. 
. ···. 
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::! . .: . reactor can·b~;sh~t .down.from operatin3 power conditions with. 

~·-~insc~tion o~.oni~ a fe~ rods because of the re<luc~d reacti~ity_ 

. ·.· - . 

" :_- . . ' ,· . ,\· '.· . -····-·-- ··.·· .. 

. du~ to ~ot iu~!~rid:modcrator and tri fission pt6duct netitron 
: .... : ..... 

~ ... . ' ab sorbcrs in the. fue_l. ·. At arty time du~ ing co·re 1 if e, many rods 
. . . . 

have to be withdrawn ·in ordei to bring ihe core critical • 
.... ,-/ · .... 

_;~ ' . . .In ad<litio~ a c9mpletely r~d~ri<lant, separate ahd 

The 
1' .> 

·"'.;·: . . .. 

stifficicnt to. s~ut the reactor down and maintain shutdown with the 

~-~:This ~ystcm would be .used orily in. the abno~mal case whcirein 
,·; 

·.· .... _ ~ :~ 

control rods cotild not.be inserted into the core~ · ··· 

The r~.actor.- protection system .. ~-~-P~-1~~~~~-~ c.~-he normal ·.re~~"&i"~/::<·-:.~-:~_·· 
. . -·· ·······.· ····-··-· . :··- - .... -., ... ·- ·: :.,_ -· · . 

·.·power, pressure, water level,. and radioactivity con.trot system·s.· 
. '! .. 

•' .. _.;,:· 
·- . ' j,, ........ , •. 

The reac.tor prot~ction system autolilatically detects non-standard : ..... " 
. . - :, .. · 

plant co~di tions an·d initiates reactor s.crarn. in time~ t.o provide · _· · 
. ·. ' 

·protective rnargiri against core dam~ge. The syst~m iDitiates 
" . ···: , .. 

. ·. :·'. 

.· . . , .. 

.· :: reactor scram on high neut~on flu~; h~~h pressure in ~ither th~ • ' .·· ·, 
; \··· 

·' ,.•: 

reactor or drywel1,.high radiation in a steam line,'or closu'rc 
. . " . . . . . . . . ·" .·.· 

... . ···.: ' 
:·• .. ... -... ··>·.-:of.the main stea~ line isolatiqn valves among others.· The 

·--·-· --- ·-·--·· -··-·· ··-·-·· --·-··-····-····· ··- -·--·-·..:. _____ : .. .'.:..:...:.~.::. _____ _ . . ~ 

.·•"· ;· .. 
.. · e_quipmcnt used if1 the re.actor pro·tection system·, from the sensors : ... '. · 

-' --- -----;-· . . : _:_ ______ ------- ______ ; _________________ .: .. :.:..:~:--· .. :~ -~: ... 

':.; ; ~ .. ~· throu.gh t'~e c~r:cui try and including. the .solenoid opera t~d scram.· _:' •, . ' ·": 

: \ :--· .. 

· .. · ; pilot· va1~~~ ·in the control rod hydraulic system, :is highly·. 
' . _., 

. r'.eliab1e' ari:d ·fs ·~h.ip'licated for high ptobability of proper scram:· 
, ; I :; , ~· ' . ' '.· • ;··~ '/ • , 

1
! • • 

,., ~~tiori ~~en ~ee~pd~. 

' :'._· .. _:. ·~ - -. · . . :· '.Abnor.nfa:lly' ~igh insert.io~s of reactivity ·are prevented 
. ! ; . • . ' ,. : ~;. . " . .'· • 

<;"''by the: i.i.rnit~t'to·~~- ori. con;troi rod drive wi thdrawai. speed and 
• • > ' • •• ' . ' • . ' ,·, 

\' .... t:·,.. ... . ,.:· :' "~- "" · .... ·.·· . • . 
. • _.··,i; 

~ .. - •. ~: 

'·-: .. • ~ 

' . :~ . ~ . 

·,. . . ~· . 
. '._\.' 

.,.·' 

. ' 
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.. , .. :,;''~ontrol·: o.f th~ rate of mod~rator temperature change. 
·~: ' .·;_. 

The desizns o:f 
·,I• 

';;~ ih~ control. ~od. tp control rod drive co~pling and the control rod 

>;~;·~drlv~.-:.thir.ible.',pt.eclude. an equipment failure which could allow the. 
' ... 
:·. ~:; .~ . ' control rod ·to be rer.ioved from the core more rapidly than the control 

.. . . . . 

rod .drive normal ~ithdrawal mode •. Nevertheless, three erigineered· 
'.:; 

.''·(-.~safeguards have been included. as supplementary protection. The movement -· 

:'.:: :.'.,of the· control rod drive· thimble and control rod is restricted by _the 
·,;. 

, · ·~himble support, so that cin.ly negligible changes in core reactivity. 
,·- . 

·•.'.would result, even if the control rod drive thimble circur.iferentially< ... ' · . . ._ ... 
. ··-,-_;:.:.ruptured, If a ·control rod were to become separated fron· its drive,: .. ·-\'·: _'. 

': ; ~. • . - . t 

:~.;'.;.:- st1ck within the core, and suhsequ~ntly fall from the core, .the "rod ,. 
•. : . 

. ;; v.elocity· limiter" would limit its free fall velocity.· A rod ·worth 
'. : " 

. :-·· -. >-~. ' 
... · .. _ . .-: 
~· ;:: mini mi zet computer 1 i mi ts the es tab 1 ishment of cont ro 1 rod con-' . ,. . .. 

":·(: fi:gurations so that· the 'ri1axl.mur.t reactivity ·insertion rate tesul ting· · .-.. 
.: ~ 

· ::; 'r l . . . · ~ ... , 

0(.,from the free fall of a control rod with a rod velocity limiter fr6~ .. ·.· 

~;~~t~~ co~e w6uld not cause dar.iage to the primary system. 
• .1.' 

The piping of ·the reactor primary system is conser~atively'.·~·-
. ·,, ;-_ ·_:<'l. 

<.;.designed, anal,yzed, fabricated_, and tested to p·revent failure. 

:'.-,\.':Never the less,. engineered· safeguards have been provided to prevent· 
. . : . . . . . 

·'· ,'! 

.. ,: •' 

1'•, 

_'.::<:-·releas.e of hai:mftil amounts of radioactive materials from the plant . " ,·:. 

: ' \' -~ ' . ·.,.._. ; '' . 

.. ·;.:'ev~n.J.(._Cf:pip~·:r:µptures. If a pipe containing high pressure reactor··,,:: ' 

,;.'..<':·~ ... a,te;;"dev~·lop'e.ci' a .significan.t rupture out~ide the primary containment'~:.,.:'·"·< 
,,:· ,\ . ·. .' 

·1( :th':".·rupture•:,~.~1ild be automatically- detected and the isolat.ion valves.·. · ".· 

. ' :· : c los.~d·," , The. ·f,our · i nr g~ high. pres sure steam 1 in es . pen et rating .the 
, •• •' j •• 

·,:->·:~",::con~.ainm~~~·:·::~1~~e f:low··restrictors. If any such line ·were circurn-· 

. · .. ( 
' '~ ' . ; .. . . . ' . 

.. ... 
'·I'-. 

~'.;<·'.:fere .. n.t·i'-~1Iy;:rup·t·ui~d, the flow restrictors would limi.t the coolant 
.(: ; ._·'~ . ~ . ''··. ~-.' ..... ~ . .- :. ~ .- .. -~ ~ ,:. ~ . :,; .; . . . . . . .. . . . ·: ' : \···\} 

: .... : . .:loss .. rate. and' :the '.is6 lat ion valves. w61,1ld termin'ate the coolant loss. . . .. 
' i.. : . :. ; • : • ~ ; .~ • ' • • " ., ,• . . • • • '· r' 

.: :: 'so" .. t.hat" :no. "fue { ~·~·~a«rc. wou'ld occu·r. . " , · -·· 
:.; .. -~:·<:·: :. .: . <·: .... ': ·: ~·; .<·.· ' ~', ! : .· • .:' '. ~~ . , . . , . 

. ·· .. : . 

. _.,. 
, .. 

". 
,l • ~ : . : . • • 

~ r ,:.. • ···./: ~·:-:. . 
.~· . 

. .... · 
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The re~ctor vessel and piping operate at 1000 psig, 

·:.::>~ .... well below the desir.n pressure of 1250 psig. The vessel and 
•; :· . 

-. ;' 

, . . · piping \~ i 1 1 b c in i .t i a 11 y hydros t at i ca 11 y t cs t e d at 15 6 0 p s i B • 

The initial presiurc regulator, the bypass pressure rcgula~or, 

:,.' the iscilation condenser system, the relief valves~ the safety 

valves arid the reactor ~rotection system operate to hold the 

: \" 
; 

·' ! 

.• system ~t operating pressure. Nevertheless, even if the piping 
, - '. 

· .... -: 

'. ' . ~ . •. •; 

;·, .. : ...... 

ruptured inside the containment· (where the coolant loss would 

hot be terminated by closure of isolation valves), m~ltiplc · 

· independent coolant supply systems are provided to assure 

continuity 0£ core cooling; These include either cif two ~ore . 

< :":; · .. spray systems, the high pressure coolant injection system, the 

.-·: ·.··low pressure coolant injection syste, and the e~ergency coolant· 
.... -

supply system. 

•. 7.4 •Containment 
: ; 1 

•. ·,· 

·. . ' ~ . 
·,. 

1'' 1·, • ·, :: 

... ' 

.. . : ·.'.· 

.·., . ~· ·.. : 

. .-:,:-: 
., . .( .. 

~ : . ~uring all phase~ of normal plant operations, Unit~s·has. 
...·· .. : '· 

·~ _.. n6 need for its containment systems. If the containment systems 
.. '.'•. 

·: ... ..-did not exist, the nornal r·adiation exposures to the operating · 
;"· ' . 

·':, ! ·' -.personnel and to the public would be no greater than those dis-

. : . . . . 
. :· ' ,. ~ . 

',.;.,. cussed.above in Paragraph 7.1, "Normal Plant Operation." However• 
· .. · ... -;, :. . ... 

. ' ' 

):;" .. :.:as a fu_rther backup. safety featttre, and in addition to the. other , 
. . ;"'' ... -· .. · 
•, 

··:1}.···'.:;; :-:;·~ngineer~d· ·~afegu~rds which are provided, the plant <le sign 
:.' :· ·, ! .... f',. ~ . • 

:. · · .. ,. includes' a multiple barrier confainr.ient system whose primary 
.. ,; . 

·~ ·: ,· . .:.:-- .... ~ r \ ... , ... 

··;·; .. ' ·.: ... · f4riction is to mitigate rapidly the consequences of postulat~d ' 
' /" .. 
. , .':;_: acciden:t_s involving the 

·.' ' ·. 
reactor and its various syste~s. 

~~he ~rinary containm~nt design ~mploys a pressore·· 
. ;·-. .,, . 

-.. :: :/. ' suppres_sion. c:ontainr.ient system which houses the reactor vessel~··:.:. 
, ... '~i- :> ;._ . 

/~ ." .. the ·r~a.ctor' cool.ant and recirculating loops, and other service· 
. '! ' ·.,· ... : .. ·, I ··:•' -: .. 

.· .. ·. 

c •• • • •• ~ ' 

•., ' 

,, .. 

. ., ...... . 
' ' . ' 

l· .. 

'. 
,·, .. 
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' . · .... 
' . . . . . ·" ' 

: . \ ·J<:··>·· !'~ops· conn~cted to the. reactor. 
" I' . • ' 

The pressure suppression syite~~; . ·-,·;;:· 
'• .. 

. ~ ... 
. \ . ~. 

··· ~~-.cpnsists bf.~ drywell, a pressure suppression chamber which 
~- . . : .. 

: ,;·:.' 
.. 
''.?tor~s· a la~g~·v6Iume of water, a connecting vent system between 

.:.:·:.::_ t,he .drywell an<l the water. pool, isolation valves, containment 

. : .. ' · ··cooling systems, and other ser~ice equipm~nt • 
t.' 

·'. ' The primary c~ntainment system is fabricated as two 
. ' 

··.: .... :larg_e··_pressur'c vessels and is designed to withstand the peak· . : :_, 

. :· ~-···-.· 
, . ; .. · 
/ ·· .. ··. pressures which could occur due to the postulated ru?ture of any, -' ',·.;·_ .. ' 
.r ' .. : .. ·:' . . ~- .. 

. '. ; '· ~ . .. ~ . ,,-:·."reactor primary system pipe inside the drywe11.· Containment "· i~ . 
· .. ·- . .. •' .. :. 

·\,. 

spray ·coo 1 i ng sys tcins a re provided to as sure continuous . cooling 
• l : , ~ 

:. \:.:: 

·::": ..... -:.of _the primary .containment under. accident conditions. 
. ~ .. 

A rea~tor ~uilding completely encloses the reactor and 
·. ~-· . ··.•.·.,{. :-·. 

. ·~t . . .... ~ .. 
·· ... ,. 

; . 
~ . . . ·. . 

. > ·~ ~· :. 
'::. · .. -...... 

',t 

'.· 

~· j • . · ... 

its ~ressure sup~re~sion primari corii~inmcnt. This structure 

provides secondary containment when the primary containment is:Jn: 

service. ancl provides primary cont~innicnt. during periods when the .... ': . 
. . .A·-:'.;.·'·• .··;· . ···-· 

:... . ...... -

•, · .... •' ·~ 
·, .· 

·pressure suppression containment system is open. From a safe-. . . •'. 

guards consideration, the principal purpose ~f the seconcl~ry 

containment is to minimize ground level release of airborne 

.... 

radioactive materials and to provide for controlled, decontaninate~I" ·' ... 

,'. ::; .. elev~tecl release ~f. the building atmosphe~e. under .ac'cident' 
' ! ·~: ' •'!_. • ' • < I ' 

· .: "'.~ '.c'on'di ti.ens:·: "1.:·: 

•• • . • • \'. .'!.... '·' ·:." ... : •. - ' 

. . .. ~ . :. ~:-: 

.· '··1.··· ..... :_ ';.·;· ,.,. . _, . 
. ;_ , 

·~ . •" . ' 
.. ' ,".:-· ··1.· 

.· .; ...... 
~; .-.:··~.:.~\ : 

. t . ' ..... -~· .. ,, . ,. 
' ... ·. 

. ;: .... ;:-i .. 

. · .: . 
. ' . . . 

. ;. ,: 

... : 

,·, 

..... 

... ' .. 
.' .·· ... , '. /' .... - . 

. ! .. .: 
;! .'·· 

·' ::.·. : .:·: ' 
. - '·.;.: .. 

.. > ·,~ • . l 

··. '~'. 
· .. ·, - ... 

..;. 
· ..... .. 

·.·' '. -.... 
. ,\. .. 

.. 

'. ~. " 
. ~' /~ . 

... 1 ..... 

·_. .. ··. . .. 
. . . ~: ~ . 

.. . . ··. ), 
·;.' 

·'.· ·.;. ' .. · 

. ... 

'·. . .. .: .. · 
.,·--. 1; .··:-.:_ "·· ..... 
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oc>;·:./.·s·.'o· ·:SU\l~IAR)' OF ·9r:F~SIT~ .E.FFECTS 
., ··<' 
·-:1- , , 

.,: .. ·· 

. ~ ... :. 

Anaiys~~s. have been made to evaluate. the off .:.site effe.cts 

. . 
.,; ' 

-: '. 

''.; '. ··.'from ···ho.th ·n~I'Ma .. l·, p·tant ope rat ion and postulated aq'cident conditions·: ': < 
' • ·'. ·' ~ ~ • '• >' • . I • <. i ~ . •. ·.: 

D~~ihg normal full ~o~cr operatiori of the plant it is 
:-. " 

:.t· a:nticipat.ed that ·th~ maximum annua1 average·.exposure to persons 

. ·/ off-site will not excce<l .approximately S mrems. This may be ·:· r .... : 
~ ... 
.,::,~~<::compared with the· limitations of 10 CFR 20 of 500 rnrems per yeai:.•, 
·'. ••• !· . . . • .•. ... ' 

tw6 gener~l ~l~sses of postulated accidents have hie~;~~ . ' 
f:. 

.. . ' . 

,;;, \.}analy-~ed; namely, reactivity transient accidents typifie<l by ....... . 
_,:';,:, 

.. ~ . ; ·', _,: .. .. ·~ -: . 

. -.::.,-·./.the. rod .drop and fuel loading .accidents, and component failure 

: :~.~.·<<:> icciderits sttch as the- s·~eam line ·break· and. a los·s of coolant~ "' · 
• •;' ' , ', ~1 I • 

. ·: . . . :~ ~-~ .. 
',', 1 ! 

·.' .. ' 
The~. f.o 11 owing SUmlilar i ~~s . the rnaxirnur.1. cal cu 1 ated per Sonne 1 doses ... 
,.•-: "'»'.'· '' ·: . . . . . ··, .. 

't·'·· 

. '.""! •• " ; ... · 

/·'. 

:~{><:·~· .. :·at>the ·site bo.undary ·for. the: above accident_s •. 
.. ·· 

' .. :·'.· ·: 

. 
~~.-1:::~· ,,..:- .. ' . . ' - . .. . . ·. . . :, . 

... . ~ 
... 

. 1 ~ . ' . ' _ i· : . 

. : ~' ... -_ .. , 
• ; 1';. 

.... t·. 

. ' -~ -... ~ . 

.. 
.. " '.: ;; : .. ~'; 

.. ·l. 

'. ,., ·;:_ 

·.·.Ace i.dent., 

"· Rod Droµ 
Fuel Loading 
Steam Lin.e Break 

.. Loss of Coolant 

·rot al Accident· Exposure Rem. '.-.~. · ·· , ' .. 
_W_h_o_l_e_. _13_o_d ..... Y .·. · Th v.r o i <l · ·· 

3.1 
3 .• 2 
6.8 
.4. 2 

x·10- 2 
x· 10-·2· 
x .io-6 
x io-4 

1. 7 
2.8 
3.2 
5.4 

x 10-·2 ·· .· ,_. 
x lOrl · ·. 

io-2 
10."'. 4 

x 
·x 

... " 

It·h~s ~een toncludec.1 from these analyies that the 
',I• .I• 

.·' 

::· · · ··.off•site e·xp_osure -~levels· are.· only. a small fraction. of the maximurn_. ·· · , ;. 
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