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A Reactor ,
That Can't i s

'
'

t
>.' , 'Melt Down? . .

,D , s-
,

* Matthew L, Wald

MORE than a decade a ter the ' k
r g

last order was placed in this
country for a commercial nu-

clear plant, some engtreers and util- q
s

sty analysts thmk it is ti ne to start g; ,

-

developing a second gencration of
reactors that would te rrMidown- %
proof. T$eir hope is that these reac. %
tors would te availabit when the de- Ca 4-l mand for power picks up and when
cut or environmentalirnpact makes $ g gg g

kfossil feels urattractive.
A step tanard a new reactor tech- A

nobgy could come in the next few
weeks as the Department of Energy MT W N smaw
emertains proposals for a new reac. ,

'

tor to produce bomb f uel Proponents "

of gas graphite, technology largely Cartion Barder,com;osedof three ( e

t ypassed in the cNnt are hoping la yer s. holds tn the r.d.oactive d
motorists created by nuclear fission

$ tea el of the fuel, and can withstand
for,a new Ff ne st6on of civthan rea.. entremety hgh temperatures in case ,

a e

gg of an accidont. ' -

7
a Porous Cart >on Duffer absorhs

G9phite has 41 s bad name since Some fistson p'oducts.
the April P6 smuel at the Sovtet /

18renium fu,tsuon reacteon.el ivas off heat a3 ft9Uruon's Cernoby' % % The ,the , his en theburnmg graphite care eent ra oec-
Live eve.minants tr.to the M4, al- + $00 microna-- :mosphere, a'i around the world. Butd
the reactor tema proposed for the ^' G"*"s
oepartmeni of Energy has a differ. The Carbofi Coated Fuel Particleent desigit whkh the manufacturer,

O ',6 G A Technologies Inc., said would not Carbon-coated fsol pellets that nest an heat-toterant graphrte beocks.T permit the mehmg of nuclear fuel Penny shown for relative site Inset shces the cross section of thes y' h ne company says the plant "does fus4 particle.

. 4 +? not depend on active engineeredh y safety features or human acuons for
salety of the pubhc or the invest. GA's vice chairman, descritnes these moval systems fait heat will radiate, . .

ui ment." and that passive features pellets as pressure vessels - the to the allo walls and into the soil, hold."
thake e mehing of the nuclear fuel term that in hght water plants is used ing temperatures to a maximum of

T impossible even if the operators to describe the multMce steel con- 2,912 degrees Fahrenhett.
make errors and all the mechanical tainers in which the water is heated
safety equipment f alls, to 600 deg rees Fahrenhett. GA's proposal for a mthtary reac.

The reason is the substitutaan of he Mllets are formad into cytm- tot differs little in design from its
graphite, which withstands extreme ders about the size of a era and civthan plant, ne plan primarily
heat, for w ater, which heat drives eff, the c ks of adds " target elements" of lithium-gra#yttnders are placed intoand for metal. which heat will rnett. te a little bigger than a coffee sta, a type of hthium that turns to

In all nuckar reactors, atoms of tabte. triti "n when it absorbs a neutrort.

Urantum or plutonium are struck by As the uranlurn in the pellets is The trittum is a type of hydrogen that
neutrons and spht. This process gen. spht, the heat and the neutrons flow is the fuelof H4mmbs.
erstes heat and releases more neu. out of the cellets But the " daughter One commercial demonstrationtrons, whkh spht other atoms, ccettn. atoms" created by the fission, which graphite plant was built: Fort St.
utng the cham reaction. are the main source of radioactMty, Vratn, in the Colorado town of the

To slow the neutrons to the speed at are trapped inside. same name. The plant is not a 3od
which they are most hkely to cause e advertJtement for the technologyanother atom to anht, reactors use a Th* graphite holds the fuelin place having produced only about 10 per-
medium called a L derator. Civilian and moderates the neutrons * apeed cent of the F wer that would have re-

p# reactors in this country, with one ex- In normal operation, the graphite suited if it could have run around the
cepuon, use ordmary water (called blocks absorb the heat of the react}on clock at ?00 percent of capacity. GA

.; hght water) as the moderator. and give it off to the heltum gas that la cays that Fort St. Vrain demon.
-

The Soviet Unkm and a few other used as a coolant. The gas is then strated the high quahty of the fuel,
nations use grsphtte. The Depart- used to toll water into steam to raske and the benehts of usmg helium ss
ment of Energy operates one graph- electricity. the coolant instead of water. ftut the. .ite plant, the KReactor, in Hanford, in an acekW, (Se grarhlte can heltum circulator was an untried de-
Wash., to produce plucontum for withstand very high temperatures sign, and broke down treqvently,tombs, without damage, even !! the helium For a new plant, GA says it would

The design by GA, formerly Gen- ceases to circulate. Ir, contrast, in a use a design proved in Europe, where
eral Atomics, ddfers markedly from light water reactor, the water that several graphite moderated, helium-
the ones at Hanford and Chernobyl A funcuons as a moderator and coolant cwled reactors are ograting suc.
major difference from the Chernobyl can boil away, and the metal used to cessfully.
plant is that as temprature rises,it hold the fuelin place can melt. GA la competmg with some well+s-
tends to choke off t..c nuclear reac. The graphite reactor is meltdown- tabhshed vendors. De Westiaghouse
lion. At Chernobyl, the opposite was proof, according to the designers, be. Electric Corporat6co, whkh designs
true. cause it cannot reach 3,272 degrees light water reaewrs, and Bechtel, the

Unhke either the Chernobyl design Fahrenheit, the temperature at whkh architect <ngmeeting concern that
or the N Reactor, the GA design dms the fuel pellets could break open and has built many of them, have signed
not use metal to encase the nuclaar allow the radiation to escape. an agreement to bid for the construc-
fuel instead GA uses a multilayered The reactor ts designed to be buried tion of a hght water reactor or a
ceramic and carbon pellet, httle big- hi a silo, and even if the helium stops heavy water reactor, whichever the
ser than a grain of sand. Linden Dhse, circulating, and if back up heat re- Department of Energy chooses.
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~- -

52
**

eo Environmentalnview. (c)" Standard design * rneens a des!gn
S' 8 - urt Authorinuon to conduct sits wtM 14 sdetently detalled and
42.1 Scope, attirtties com;!ete to support tertittation in
sta Def,niitons $t 91 F.aernptions and vartances- accordance with ' . ) art B of thls part,
62 S Interprets uons 42 p? 1: nance of cornbined bcrneet and wtJch is ur- 3r 4 m d uple
$2 8 Informabon collection requiremerita- 5199 tr.sschon durva constructioh, nuttber of unlt , J tedtiple number

OMB approvst 62 1o1 Pre.epersbonal snutust nyte"- of shes witho- peh!ng or ropeating82 W Opuhon undu o cabed bunae. the review.btspart A-tody Sne Perenna
Apprid.ces A-L (Ruerved} .

&2.13 Relsbenst'p to S bpart F d te Cm Ap;.nd a M-Standard. auon of Des!p (d)" Standard desgn cart!LcaUon".6: 11 Scon of subpan
Maufactan af Nuctor Nwer ks enors, * dea;p certific.ation .of * cart 10cabon"

hr12 and Ap enda Q of this p4A ConstrucUos and Opreuct of Nucleat Inesr.s a Comm!ssion approval,lesued
62 15 Fara of at beations. Power Encton Manufactund Pument pusuaat to Subpart B of this part, of a
8117 Conterns e appbcaUons to Cor .mteston LJcense star.dard desip for a nudeat power5116 Standards for review sf appcations. Appendis N-Standard.utton of Nocjear fac!hty. A debgn to op rcved msy 1,4St 19 Pentit and nnew el fee. Pomu P;4nt Des!gns- Ucenses to
52 21 Watings Cor.struct and Operou N.cleu Power "I'.rted to as e .ce standard
62.23 Referralto the ACR1 rautors of Dvpheau Duip at M Aple d' 8 @*.
SL24 'Inuance of etAy atte permJt Snes (t) AD other tertne in tMe part beve
6115 F.rtant of acUvities permitted, the t:eaning att out in 10 CR 501 of
12 2? Duration of pannit. Appendia Pietaserved) secUon 11 of M Atd hm M as6229 Application for renewal Append.s 0-StandaMintion of Design; appleable.
82 31 Cnteria for nnewat Staff Review of Standard De:Ipe
5133 Dunhon of rinewat Append.a Q-Pro.Apphcation Early Redew I &1 $ interpr* tat ors
5135 Un of ofte fot other pu sea. of Sau SuhabiLty luun NeN u WMy avh@Elst Reporting of defuta en

noncompbance; revoca tion, suspeeston, g the Cornmisn.on Ln wdting. no,*
inodacstjer of perwis for cane. g tidertretaUon of the sneagt,g of the

SL39 Feelity of eerly site permit h Authortry Secs 1o3.1% tet1p.163,186," te ataons in this part by any otLcer or
determins bona. see. e4 Sat S34,94 en S54. 95&. 954. as 6 empicyee of the Coexclasion other than

amended uc.134, &S Stat 1:n as amended g a written interpretation by the Gciars)At>part 5-Standard Dutgn Certncat>one (42 US C. tin. 2N1.1231. 2231 talo. tag, Coussel wiD be recognited to be idrwiing
$141 Scope of subpart 232). eeca 201. 202. K4 84 Sut 1242,124 upos b Commlulos.
&1 43 R etatior.sNp to Appen&ces M. N. and

124 3344.u amended (42 US.C M4L 644aO of tNo part g4 I $14 Mformsoon to6+cton
E2 45 Fdeg of apphcations. rtSArter,enta; OWS appcoveL
5 47 Contents of appbcauona. General Provialona (a)The Nucleer Regulatory
52 44 Standards for revuw of appbestions. |4Lt Scope. Comm! sion bas submitted the
S A e eti vie oa cations Th!: part goserns the issuance of inforestion colleodon requireineets

E2 53 Refertalto t}.e ACRS eerly site pum!ta, standard design contabed Ln thJs part to the Of$ce cf

62.54 !ssuar6ce of Standard dn@ certificadona, and combined Lcentes Ior Mar.aJement and Bu et (OMB) for
U ap;rcs al as rephed the Paperwd
h nucleer pcwer faciliues Ucensed under

ceruficatics
section103 or 104b of the Atomic Energy Reduction Act of1980 44 US.C.E"'t of&2.54 Durstien of cerufication-

61 5? Apphcation for renewal
E ^ct of1854 ** amended (u Stat e19). see 1 OMB hai approved the

5210 . Crtuna for nuwat and Tide U of the Energy Reorgan!tauon inforr.auen co!!ecuon utrements
'

stIty e n$ar dulga . Act of 1914 (68 Stat Lt42). (ined
s part at control

certicabona. |514 D d aluo'' p)The spprmvd trdo metion
fat >part C-Combined t.lcersee As used in this part. coJection ret;utrements contained tn this
St.M Scope of subpart (a) * Combined Lcenu* neens a part aprear in 1I 51.15,6117 %f.29.
&213 RelatiertNp to Subparta A and B. combined construcUon permit and 6145. 6147. 5157, EL?S, Sam and 52.79,
8218 Ning of appheation. Operating Ucann with conditions for a
$177 Cenients of appbcations; teneral nuclear pewsr facility issued punuang Subpart A-4 Arty Sits Peceits

$171 Conten of ap;tcationa,tedelcal I" |Ill1 CCO9e of es4 art,
g,,f og. (b)*Early site permit means a .N Art uts out & mme =62Jt Standerde for nview of appleations Comtnission approval,lasued pursuant and pwdres applicabh k

E2 s.3 Appbcabihty of Part 30 pmtaiona. to $4 port A of this part. for a site of Coci.lubn tuuance of suly site
&2 &$ Administrative review of appucations, sites for ett or gnort nuclear power permits for approval of a site or sites for
&2.87 Referral!o the ACRS- facilities * ene or more nudsar power facibbes

1
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*u*11 52.18t*.
PART 52 EARLY SITE PERMITS; STAT 4DARD DESIGN CERTIFICATIONS ~

,eparate frorr. the Cling of en op Ucation (iii)ne proposed generallocatlan cf Wie escocles are comtrJtad to
ermit or uun tr.ed ea ch fa cuty on the s]te participating in any fathef development s

,

i:t a curatrucUon {scility,licenae for such a of(re)ne anHelpaled maximum levels of the plats tocluning any requind field )iv,

d.otegial and ihermal e%enta demonstre tions. and (iii) that theseg $2.13 RotattomeM to Suttart F ct 10 ea ch fa cSty wCl produce 4 agencies an cornmitted to eucuting YP
crn re<t 2 and appewri o of tw ret. (v)m type of coolir,g systems. their tesponsibuities under the plans in \ne procedures of this subpart do not intan es, and outflows that it.ay be the event of an smergency.m
replace those set out in Subpart T of10 assotated with each factlltyt application inust contain any
CFR hrt 2 or Artendix Q ef this part. (n)ne selsmic, meteorological, c4rtacations that t.avt beet obtajned. If
Subpart r applies on!y when early Lydro;ogic, s.nd geologic charactetistica these cert 4c4dora cannot be obtained,
twiew of site suitability leaves is noght of the pre;esed s!te(see Appendia A to the application most contain
in connectioo with an eppDetion fct a 10 CTI part 100); informa tien, beluding e utility plan.
ptrmit to construct certem powt? (vu) m k cauos and desceiption of suindent to show that the proposed
facilsties Appendix Q sppliea or#when ar'y r.e a rby industrial, traitary, or plans nonetheleee prende reasonalde
NRC staff renew of one of more alte trar.s;eauon faculties and routes: and assurance that adequate protecuve
suitability lasues is sought separately (vN ne existing and projected Ntet measures can and will be tot en in the
imm and pricrr te,b subm!ttal of a popdaue pmW of b ans event of a tedio1cgical mergeocy at the
cor.struction pornlt. A Staff Site Report surrondag the alte, site.
Issued under Appen&x Q in no way (2) A cerr.plete erntonmental report (c)lf the applicant w! hes tobe able
affects t).e authority of the Commisalon to t' Fed by 10 CPR 5145 and Stf4 to perform. efter g snt of the early site
or the presl&ry; officer in any scust ts t--Juded in the opphcot on. permit, the actMties at the tite allowed
proceeding under Subpart F or C of10 prendedAcweser that such by to CFR 50.10(s);1)wsthout fbst
CFR Part 2. Subpart A apphes when any etercental reJort must focus on the obtaining the separate authorintion
pmon who may apply for a mirc cental cuects of construction required by that section. the applicant
construction permit under 10 CPR Part and c;caton of a res.ctor, or reactors. shall prepose,in the early she permit, a
f.0 or for a comb!ned license un3er to which have characteristles that fall plan for redress of the s!te in the event
CFR hrt 52 seeks an early slie permit withit the postulated site parameters, that (he actMties an performed and b
from the Comm!ssion separstely from an and p cnded further that the report site permit exptres before it is
appheation for a conetmetion pertolt or need r.ot indade an assessant of b u referenced in an appliudon for a

!* a combined licese for a fac!bly. g bene *ts (for example, need for power) P construcuonpermit or a combined4Q g of the ptr;esed action,butInvetinclode E liceme issue under Subpart C of thisg I 6116 mg of appMcations. " an evalustion of altertstiveshes te & part.W epplication mvst demonstate(a) Any pers on who may apply for a 6 deter:.ine wiether there is any ;t, that there 4 reasonable assuranee that
w.

7, constructJon pertrJt under 10 CFR Part X obvit sly strperior alternsthe to the site rednis carried out under the plan wiu50 or for a corshined beensa undet 10 prope. sed.
~

achieve an envitorcentaUy stable andCFR part 51 may fue with the Director
ph(ysi:a{. characteristics urtique to theb)tt ne applicationmustident]fyaestheticaUy acceptable site sdtable forof Nuclear Reactac Eegulaban an

whatever non nuclear use may conform,

cpplication fw an early aits grmit. An propcsed s!!e. such as egress limits tions with local zoning lawtappkation for en early sita permit may from the ana sunounding the sita, that
be filed no+ withstanding the fact that an could pose a algulfkant impediment to IM mamsb e M
cpplic.ation for a construction permu or b develo; ment of emergency plana. '##* "^*
a combined Mene has not been filedic (2) m applicatjon inay also eithan Applica tions filed u.nder this subpart
connection with the siis or adtes for (1) Pro;oe major futuses of tha will be reviewed according to the
which a pennit is sought- emegene) plana, such as the nact ettes applicable standards set out in 10 CTR

(b)ne application maat comply with of the amersen, ' planning tones, that Part 50 and its appendj:es and Part 100
the filing requimnects of to CFR 50.30 can be nvie and appromd by NRC as by apply b appka us fw
(3). (b). end (f) e e they would apply ic in co .suhation with TEMA in the '0"'IN CU00 P'"3 N ICf DSCI"'P0**fan appbtion for a construe. tion permit- absence c! completa and integrated I In paMicular b Commlssion

E '"U'repare an env,ironmental1mpactne ic .ing portions of( feo.4.which e rr.erps. y plass; or shat p
is refe mued by I 60.33(aK1), are (UJ Pro;cse cc:nplete and lategrated 'N " "' ,'#I"8 " * * 'I Napplicatde paras aphs taMb)OH3), eme.px plans tw review and apphca n in ace rdance whh the
(c). (d). a.nd (e)- apptswahy the NRC. in consultation "IP Pro de how ', ud '

'"

86117 Contents of N with the Federa! Emergency [ mal environmental!mpact statements
(a)(1) ne appUcation must cactain Mmgemnt Agwy,in accaM with &

prepared by b Cocelssion fxus on
. the informa tion sequired by 10 CR 50.33 ' M#** E M'

the environmental effecte of
e f this section,'the appli, cation must(31 N'' P* 'grap (W1) and (2X0(aHd). the first three sentences of

construction and ofare characteristics
ration of a reactor,

i 5M4{a)(1), and, to the extent nproval or nacto s, which
'of emergency plans is sought im er include a description of contacts and
paragraph (b)(2)(ii) of this section, the anage=en:a made with Iccal, state, ht fan within the postulated alte

information te uired by I 50.33 (g) and and f&al governmutal agecin with parameters, and provided further that
the etatements need not include an

(J). and i 50. )(c)(v). !n particular, tha fngeyp nalagtf Wea.
n11eatloc ab uld desezibe h e op nsg paragraph assesstnent of the benefits (for nample,

apfq (b)(mi) of this section, the applicant need for power) of the proposed acuon,g,
(1) ne number, ty,ne. and therma) stau eale g d fahh efforts to obtain but must include an evaluation of

powerleve) of the facihtlu for whkb from the sam gwemmutal agmcies alternatm attes to determine whether
the site may be used; cutlkatsons thst:(1)The pm osed there is any obviously superior

alternat!ve to b site pro os
Commission shau determfne,ed.ne(ii) ne boundaries of the alte: emngmey plans am procdc le(u)

after

I

|
|
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consultatten with the receral Peport to be submitted by the /.dvisory Mrrit has been filed, befon de* '

Emergerey Management Agency, Committee on Feactor Saferve ds under Cornm1ntoa ha s determined whether to
whether the information required of the 168M of thfe subpart, and n i renew the pnrJt.
appliant by I 5217(b)(1) shows that determinly that an e;;hc4tIo a for an (8) An early she permit also continues
there is no sipIficant trerediment to the early alte perm!t meets the arg Jc4ble to be vahd beyond the date of

'

devele; ment cf emergency plans, slandards and requittments of the e mptration in any f roceedy n an
whether any major features of Atomic Energy Act and the . opera tJng teense applka uorMJch is
emerger.:y piana subrn!tted by the. Comm!nlon's regde tbne. and th,at ba sed on a construcuco per:rJt which
epphcant under i 12.17(b)(2)(1) ar, notlCcatione.if any, to other sencies or references the e erly site pmit, and in
acceptatte. a nd w hether any emergency bo$n have been dJ) rnade, t 4 at:y hearks held uder i EL103 of this
plens edmined by the ypticant under Comtnission slallissue an esil. site part before cperation beg!u uder a
i 12.17(t)'2)(H) provide ru s onable permit.In de form and contak 'tg the comb!ned !! cense whjcb ttfirinc4: the
essurar:e that a dequate protetthe cond;Uons and limit Uons, a e .se e a rly s!!e permit.
rnessures can and will be tsk en in the CornnJulon deems ap;~ro;MaH and (c) An sp;1icant for a construcijon

~

e,eniof a nomgaa emergency. nennur. < nrmh o, comttned uume mar. aua
i at, ,e- as nne.ane.a. u ni weei of a-, ,.*~ g,as,t{g;Mgmjaaa

apphcation has been bocksted but notTb fees charged for the nyiew of an (all!an ear! ette pemJt c alns eapbc4tson f or the initial tuvana of site reben plan. the holder $s.eb
!

pa nte d.renew al o! an early sue pmit are set perrnit. or the opphcant for a
forth in 10 CR 17012. together with a constructicn per7 tit or cctb!n till:eue 18W 4 A alW'' N*l
othedu'e for Oelt defer 7ed recovery, who rtIerences the MTJt. me,t ptform (a) Notless than tw elve not more thanThere is no appbcadon fee. the actMties at the she ahwe 1by 10 thirty.s!x months priot to th end of the
lim u Ws. CG !a10;e)(1) without Cnt obtainig trJual two.it) gear period or any later

An ear!) s!!e permit is a partial the se;arate authcManuen req.tred by rer.ewal priod, the perrJt holder maytht u:Uon prodded 80 tb 'inal app'y for a renewal of tb pmJt, Anconstruction ptrr.ipd is therefor' e nvironmental irn;s:t s ta te me it piitation for renewal tcust contain alls ubjeet te aH proc mal requirements in
a;fctmadon ne:essary to briq up tol prepad fur the perrnit ha e co:.raded in

10 CFR part 2 wnich are opf icable to that the a:tMtics wiH not resu Iin any p date the Infcrmation and data containedconstru: Mon pen %s. Incluoing the p 4jngni ,gy,.g g.1, ,gg g g g, p3gng q733gregalteen.u for dochtig tn U bspd wNd unut b ndm 4d. @) Any

h N U Ge ecNun pr=1 tied by 6 be affectefusn whu bruu m
"

by reuwal of tb prmitr s a .e an :e Ihea t
-

). (b);1)(tv) and (v). (b)(2) to 5 parapsph (s) of th:s n:t!on a,i E may requot a hurb cc tb appliudon '
E II 2.1W'nt it rtr.: pts!!el to (b)(1)(!v) 6
s the exte pubmed at any alte for whic] an euly fer renewal. no requent for a heutng

she mn hu been g antei e sd the
she fa not referenced in an app': cation

mu st comply with 10 CFR 1.7R If aand (v). and (b)(3). prodded that the
hearirg is re ctei not!:.e of 6e bearingdes!pmed netions erey not be

construed to requ|re that the for a contruction prrJt er a xtrbined will W pubDshed in actordance wtab W
envirenmental report or draft of final n inn edu S,,bpri C of tFJs CTR 2.703.
envitcr. ental trr;act sta tement include MM e e Umh nma a uhd,tbn (c) An sul site permit. either orvizaj
en entsernent of the benefits of the u y she Mmh mt nn.: 1 (n or nM r wM a uruh
propened acuen In tb heuing the redren,% for de pmu of du anhaue for umw al hu bun Cod.e dn
pruliq cfncer shaU also detumine and th holder of thej ennit remalu it. e!!act uu! the Cc:r.miujoa
whether, taking into coulderation the aU n .*u s e she in a uc.. me with hu detemined wbbt to nun the
site criteMa contained in to CFR Fart meof eshandnupha Umd U 6e pad la nM unew+.t u
100. a to a ciot, or te actors, haykg required by | 5217(c) !!. befor ndnse contoues to be vaud In certain
chara:ter.sh:s that fad within the com#e. a use cot envinged in the pro:tedirp in accordance with the

n us plan is found for the a;t<. 9r paru provisions of I 52.27(b).F arame'es for tb site can be
conet u:ted and oprated withat udue dere f.tb holder of the perm 7.n all (d) ne Comreinien shet refee a copy
risk to de health and ufety of the cu y out tb Ndnu p:an to tha ,rutest of de opphuuce for renewalto th
pubhc. All bearirgs conducted on extent pcssible coulstant with the Advisory Cce Jttee on Reactor
enliutons for early site pamJte PJed a umau un. Safmuds (ACRS). n.s ACRS thaD
uder th.: prt are governed by the 1 82.27 Duration of pcmn. report on Gese portlets of the

eMuden M cm safny andhrocedures conta!ned in Subprt C of (a) Ex:ept as provided in paispaph shall apply th criteria seJ 5;r6 inyg g
(b) of tNs section an ear!y e!!c permit i 52.31.

152.23 Ref e rra! to the ACAS. I'8"d Ed8f th!s 8VbiaN may de Valid

The Cc=rnisalon shall refer a copy of for notlese than ten not more t ian | $2.31 Crlteda for remwet.

the ap;h:stion to the Advisory twenty years from the date of1.ausnee. (a) ne Commissbn shaU pant the
(b)to be (1) An early site per-.Jt ce nunute tenewall! the Comm!nion detembesCornmittee on Rea: tot Safeguards

valid beyond the date of that tb :|te comphes with the Atomjc(ACRS) ne ACRS shaU report on the"
portion of the apphcat on whjch expiradon in any proceeding os a Energy Act and the Comre!nion'a

'"C "U ' "IdF' construction pertrJt appbcatjor of a ugulatcne and ordus sphable and b
combined license appheation whlch effect at the t!me the site permit was

l it.2 a tasuance of earty ano pwmn. references the early sitt prmjt und la odginadyluued and any new
After cenductm.g a hearing under docleted either before the data of requirements th Co aminlen may wish

! 52 21 of this subpft and recelvmg the expiraH0n of the ear!) the pen tit. or. g to Irepose after a deterininetion that
a umely apphcation for renewa'of the thue is a substantialincrests in overaD
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D PART 52 EARt.Y SITE PERMITS; STANDA AD DESIGN CERTIFICATIOi4S'" ""
'

1 protection of the public beahh and (2)In tetk'ing the nodings regnd for b urly site permit haie been est
sefery of the commen defense and issuance of a construct'on primit, (b) An opplicant for e construction
securtry to be derived from the erw open ting lice ns e, or combical l. ezse, permit operstirrg hcwe or combined n'

requirements end that the dittet end or b Ondings tequired by 11114 of licerst w ho tu fi'ed an application t

incirect ecsts of troplementation cf those this part,if the application for.the teferencing to early site perm!t lasued ' '

'
requirements an jvetiLed in siew of th4 con'straction permit operaUngIlconse, undet this subpart u.ay bdade is b
incM a s e d prStection. or cornbined literae tefetences ao early applice tion a rtquest tu a varitsce from

(b) A denialof rentwal on this besie site permit. the Cornruissloc shall treat one or more elettenu of the pertrJL in
does not bar the permit holder or as resolved those matte.rs resol td in dete*mDdog whether to grant the
another a pplicant from filing a new the proceeding on the applicatne fat sariance the Connbrba ahgliepply
opplication for the site which proposee inuance or rentw s! of the ear, e site the same technically tdevant c ueria as
cr anges to the slie or the wey in which prmit, urJess a contention is : Imitted were opplicable to the appbc4tkrdor
it is used whleh cornet the deficiencies that a reactor clots not Dt with i one or the original or renew ed site permit
cited in the dentalof the renewal more cf the site pramete.rs im.uded la Issuance of the vadance reust be subject

the site pern!t or a petition 6e f }ed to litigs tion durir,g the constrDction
I St.33 Desuon of renewat which aJege elther that the si.iis not perr.nt opesabng beanse, or combiced

Each renewal of an early site unrJ1 in cortpliance with th tenr.s o?b license proceedmg in the same z.anner
may be for notless ths.n ten not more eerly s!!e permit, or that the te'me and as other tasues tr.alerial bs those
than twenty yeart, condjtjota of the early sjta pts. sit proce e dings. ,

should be modi 0ed,
t 52 35 Use of atte for other purpcus.

(I) A contention thet a reacte. does $4part S-Scandard Design
A site for which an early site pe. rJt not Lt with!: one or esc.re of th alta C ertif 4stions

has been issued under thh sotpart m.y paraseters Inchded in the du permit i82 41 Scope of eWpart *

be used for pwposu oth',r than those rnay be IWgned in b ume u au as
ducribed in tu permit. Indude.g the oltu issues material to the prae 4 ding This subaart set oct b requiremeats
location of other type gf energy (ii) A petition which ateges ' hat the ud procebres apptcable to
facilities The permit holder star infects du h not in compliance with 1.e tens Commission luunnoe of rules g anung
the Dire,ctor of Nudear Reactor of the eatly site petelt musJ |n..'ude, os standard desyn certa $ cation for nudear
Regulation of a:y s'p$ncant uses fx the clenty reference. ofLclal NRC pcwer facilitics sensate from the filing
ette whjch have not t,een appresed in docurrcats, documents prepted by or of so applicaticc for a coratruccon
the eorly site pertrJt. The Informatica p for the permit hckler, et evidan.t permit or cambbed licenH for auch
about the activities rnust be given to the g admissible in a proceading unO. N f a cihty.
Director in ad5 ante of any actual * Subprt C of Part A which ahe % prima b*

{ i62 43
RCstionahtp to Appendices 64,N,

& construction or site modificauoc for the & facla,that the acceptso0e crite la have ed O of thta part
K activities.The informaUon prodded E not been met.The pennit holdu and I (a) Appendix M to this pari govemscould tw the basis for Lepenics arw NRC etaff r::y ble answits to be the issuance of licenses to manufacturerequitements on the permit. in pd! Soc wid.m b (N s# d 6 a nude at power reactors to be Installed

accordance with the ronsions of CPR 2330 for ens wers to mohoss by - and operated at attes notidentified in
1524G 1f the penrdt older informs the partiu sad staff lf b Comuni mion.in the manufacturing l_icense applicaUon.
Director that the bolder no longer its W mt. decides, en b b sh of the Appenda Nfovems licenses tointends to use the du for a nucles; pet!Ucru and any answen thes do. 61 construct an operate nudear powerpower plant. the Director shall term::.ase the petioon meets the requiren ents of teactors of duplicate design at multif el
the perrnjt. - this paraguph that the luuu n not s!!es These sp;.endjees may be use
1 52.37 Reporttog of detects and e xernpt from adjuication und, f 6 U.Sc, independently of b provisions in this
noncompf ance; ruocouon, susp won, 15CaH3), the1 genv!ne traues o tr.aterial subpart un!cse the applicant abo wtabes
modmesuon of pcmrta for ewee, for an raise 1 and that settlu 4nt or to use a certiLed standard design

For purpcses of Part 21 and 10 CF2 other informa! resolution of th4 :uun la approved under this subpart.
50.100, an estly site pecult is a not possible, then the genu 4ce a sues og (b) Appendix 0 gevems the staff
construction permu. material fact relied by the pet.'.en must tedew and approval of preliminary and

be resolved in acecrdance witl the final standard designs. A stan approval

h, under Appendix 0 in no way anects the
I $2.3t manry of earty este pomtt proviMons in 554. 556, and 557 ubich are* * * " * * * - authority of the ComtrJssion of theappheable to determining appl stkm foe

(a)(1) Notwithstanding any pcvidon inith)licensu. E presting of$cer in any proc 4eding
under Subpart C of to CFR Part 2,in 10 CFR 50.109, wtJ1e an early die (111) A petition which alleges * hat the E WaN B o ad 52 govemspermit is !n effect under il 52.27 or $2.33 terms and conditions of the eary site

the Comm!:sien may not trnpon new permit should be modined will : a Commhslon approval, or certincation.
tequirements,induding new emergency procr' seed in a ccord with 10 Cl P 2.206 of standard designs by rulemaking.
planning requirements. on the earty site Before construction commentes. 'he (c) A finol design approval under

*

permit or t 1e site for which it was Commission shell condder the ~ tition Appendix 0 h a purequhlte for
issued. utdess the Comruission and determine whether any im niste certification of a standard design under
determines that a modiDestion is action is nquind if the perttio s se thh subpnt. An apphcation for a final
necessary either to bring b permit or granted, then an appropriate ci jer will desip approval must state whether the
the site into coteptance with the be issued.Constraction undet ae e appheant intends to seek certincaUon of
Commission e regulaUena and ordere construction permit or combini dlicense y the dest n.lf the applicant does so
applicable and ic eUect at the time b will not be affected by the grar .ing of - Intend.be application for the naal
permit was issued or to anure the petition unicu the orderle made 6 des!p approval must,in additio , to
adequate protecuc>n of the pubhc health immeJ;otely effecttve. E cents!nly the information required b

Appena!x 0, cernply with the applicableand :afety or the common cefense and
(iv)I'rior to construcUon. the" *""'F' Commisslos shall find that the krms og requirements of Part 52. Subpart A

particularly || 52 45 and 52.47.
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~ 5D5'~ ~ PART 52 EARLY SIT [PERfNTS; bTAbDARD DESIGidERilFICATidl4S WW
| 67a5 FMg of appneettorn - (U)Demonstrstfon of compliance with performance requirements and desiga

(a)(1) Any person may seek e any technically retevant portions of the Inforrnation su!hclendy detaded to
standard design certincation for an nree Mile Island requirements set forth permit the preparadon of acceptancea

enentially complete nucleat power in 10 CFR bo.34(f): and inspetuon tequirersents by the
plant design which is an evolutionary (ilQ Ut site parameters postulated for NRC, and procurement specif cations

the des!gn, and an analysis and and construcUon and instaustion' change fiora !! ht water reactor destgm
of plants whic$ have been liceued and evaluation of the des! pin terms of such speelDcadone by an applicant.De
in cornmerc!al opera tion before, the patameters; ' Commisslon wiU require, prior to design
effective date of this rule, liv) Proposed technical resolutions of certifica tion, tha t it. forma tion normaUy

(2) Any person may adso seek a those Unnsolved Safety Inues and contained in certain procuremnt
standero design cerUfication for a medium. and high priority Generic specific 4tions and construction and
nuclear power plant des!gn which Safety Issues which are idenufied in the Installation specihcallons be completed
daffers sign!fkan0y from the light water mston of NURECM cment on the and a vallable for audit if such
reactor desipe described in parapaph date ela months prior to application and infor ,Uon 18 necessary for the

(a)(1} of th!s section or utilites wh!ch art technically relevant to the Cornmission to Itale its safety
simpbf:ed, inherent, pa s s!ve, or other desip: design specific probabilletic risk

deterfulnation.
(v) A (3) he staff shall addse the applicantInnoveth e means to accomplish its

safety functions, assessment: on whether any technicalinformation

analyses, posed tests, inspections,and acceptance criteria whlchmut be submitted.
(vi) Pro beyond thet required by this section

(b) An aff ication for certification .
l

tney be filew notwithstanding the fact
that er, application for a construction m necustry and sufficient to provide (b)RIs parapat applies,accordingh
permit or combined license lot such a rusonable assurance that,if the tests, to its provislots, to part cular
facility has not been filed. Inspections and analyses are performed applicadone:

(c)(1) Decause a final des 1p approval and the acceptance criterla tact, a plant (1) De application for cert 10cadon of
under Appendix 0 of this part is a which references the de:Ip le built and a nuclear power plant design wbich ts
prerequisite for certincation of a wlU o;>erate in accordance with the an evoluuonary change from light water
standard des!gn, a person who seeks des! cert!!ication, reactor designs of plants which have
such a certification and doee not hold, (v De interface requirements to be been licensed and in cominercial
or has not applied for, a final design met those portions of the plant for operation befort the effective date of
approval, shall file with the Director of whic the applicaUon does not seek this rule must provide an enentially
Nuclear Reactor Regulation an p ced$cadonSese regulrements must p complete nuclear power plant design

- applicadon for a final design approve) $( be suf0ciently detalled to allow G except (og s[je. spec!!ic elements such as
" and certification. " completion of the final safety analysis " the service water Intale structure andE6 (2) Any person who seeks certification * and design specinc probabilisuc risk the ultimate heat sink.
3 but alttedy holds,or has applied for, a % assessment required by paragraph E (2)(1)CertificaUon of a standard

final desip approval, also shaU file with (a)(1)(v)of this section: deMgn which differs significantly from
the Director of Nuclear Reactor (viii) Justdication that compUance the bght water reactor dedgns described
Regulation an application for with the laterface requirements of in pangrsph(b)(1)of thl'section or
cartfication, because the NRC staff may paraguph (a)(1)(vil) of th!s section is utilize: simpl$ed, inherent. pa ssive, or
requ!re that the information befon the venfable through inspection, teeting other Innovative means to accomphth
staff in connection with the review for (6ther in the p! ant or elsewhere), or its safety functions wiU be g anted only
the final deslan e p,roval be analysis The method to be used for if
supplementec for the review for verification of interface requirements (A)(f) The performance of each safety
certicaUon. mut be included as part of the proposed feature of the des!gn has been

th(d) ne applicant must comply with tests, inspections, analyns, and demonstrated through eithei analysis,
e filing requiremente ef to CFR acceptance criteria required by appropriate test programs. experience,

!C30(s)(1H4). and (e) and 50.30(b) as ranguph(a)(1)(vi)of this secilon:and or a combinauon thereof,
they would appl to an application for a (tz) A represectative conceptual (2)1nterde;endent effects among theEnuclear power p ant construction permit. deste for those portions of the plant for safety features of the design have been
%e following portions of I 50.4, which which the application does not seek found acceptable by analysie,
is teferenced by I 50.30(a)(1), an certitcation, to aid the staff in its review appropriate test programs, experience,
appheable to the extent technicaUy of the final safety analysts and or a combination thereof:
relevant: paragraphs (a); (b). except for probabilistle risk assessment required (3) Sufficient data exist on the safety
paragraphs (0):(c); and (e). by panguph (a)(1)(v) of this section, festures of the design to assess the

| $2.47 Contents of appuc4Uons' and to permit assesstnent of the analytical tools used for safety analyses -
adgan of the interface te utrements over a sufficient range of normal

(a)The requirements of this pangraph caUed for by paragraph (a)(1 (vil) ef this operating conditions, translent
apply to all appucations for destp subsecUon, conditions, and specified accident
ced$caUon.

leve)l of design informatJon sufficient to
sequences. Incluing equilibrium core(2 The applicatlon must contain a

(1) An appl!cauon for design conditions. and
certification must contain:

(i) The techrJeal information which 18
enable the Commission to judge the (f)The scope of the dedgn is
a;pUcant's proposed means of assuring complete except for site specific

- required of appljeants for construction that construction conforms to the design elements such as the service water
perm!!: and operating ifcenses by to and to reach a final conclusion on all intske structure and the ultimate heat

_ CFR part 20, part 50 and its appendices, safety guestlotts associated with the sink; or
and parts 73 ni100, and which la

of an)nere has been acceptable testing(Bdesign before the certification la
. technicaUy relevant to the destp and granted.ne information submitted for a appropriately sited full sin.

not site specific: design certification must include prototype of the design over a sufficient

{
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52.47(b) PART 52 EARLY SITE PERMITS; STAT 4DARD DESIGN CERTIFICATIOf4S*" 52.5Ma)
c,

tarige of normal operating conditions, provisions 9f this section he be submitted by the Advisory
'

transient conditions, and speelhed Commission shallinillete the Committee ott Reactor Safeguards undar. n
-

accident sequencee, including rulemaking after en appbution hae i 52.53, and upon determining that the (
-

equilibrium core conditions lf the been filed under i 52 45 a nd aball application meets the applicable 8
criterion in pa ra paph (b)(2)(i)( A)(e) of specify the procedures to be used for the standards and requirements of the
this section is not met, the testing of the rulemaking. Atomic Energy Act and theprototype must demonstrate that the (b)ne rulemding pro:edures must Commission's regulstions, thenon. certified portion of the plant cannot provide for notice end comment and en Commission shallissue a standardsignificantly affect the safe c.peraUon of opportunity for an Informal he aring de:Ign certiteetion in the form of a rule .

the p)lant.(u ne opphcation for Ons18edgnbefore an Atornic Safety ar.d Ucensing for the design which is the subject of the
4

Board The procedures for the inferrnal applica tion,appenelof a standard design of the hearirig must include the opportunity fortype described in this subsectjen must written presentations made under oath j H.8$ DuuUon of ceUWA
-propose the specthe testing necessary to or afftrtnation and for oral prtsentsUons (a) Except e s provided in paragtsphsupport certification of the design. and questioning if the hard f.nds thern (b)of thls sectlon, a standard designwhether the testing be prototype testing either necessary for the creat;on of an certi$ cation issued pursuant to th!sof the testing required in the alternative

adequate record or the ecst expeditious subpart is valid for fJteen years frombyjaregraph(b}!2)(1)(A)of this secuen. wa) to resche controversies. the date ofirsuance,ane Appendix O Aneldesign approval
Ord;narih[o, the question!r.g in the (b) A standard deal certincationof such a design must identify the informt rg win he gone DY continues to be valid yond the date ofgspecif c testitt required for certincation

of,the design
members of the Board, using either the expiretion in any proceeding on an

g3) An appIication seek!ng Board's questions or questions application for a combined license or
submitted to the Board by the parties.g

certification of a modular des!gn must
he Board may also reqvut authority

operatin license which references the,

describe the various options for the stander des!gn certification andis
conf;guration of the plant and site, - from the Comm!ssion to Mt a dditional dodeled either before the date of
Including variations in, or sharing of. procedarts, such as direci and cros8

exp!rstion of the certihcadon,or If a
common systems, interface emarrdnation by the parties, or may (!mely application for renewal of'the
requirements. and s stem interactions, request that tht Commist;on consene a

De final safety ana ysis and the formal hearing under Subpart C of 10 certihcotion has been fDed, before the

probabilistic risk assessment should CTE part 2 on spectSc and substantial Cornmiss!on has determined whether to
itnew the certlDcollon. A deel

also account for differences ernong the disputes of fact, necessary for the
h cert!Destion also continues to b veljdCommission's deelslon. t)at cannot be. various options. including any

- resolved with sufficient accursey except " hearieg held under | 62.103 before
beyond the date of expitation in any

E "'tricti no which will be necessary E - in ilformal hearing. n itaff will be a E eperailon b, gins under a combined
I" "gi e dule to ns tee e E bcense which refettoces the d'eslgn

operation of any module already be(c)De deelslon in such a burbg d, enuncadon.
based only on trJormsuon on which (c) An applicant for a constructionoMrating'

all partes have had an 0;portunity to permit or ccmbined license may, et Ita
i 62.44 Standards for review of comment, either in tespoue to the cwn rf sk, teferenca in its applicadon aapplica pons. not;ce of proposed ruleruking or in the design for which e design certincation

Applications Gled under this subpart trJormelhearies Notwithstanding oppheation has been docketed but not
will be rev)ewed for compliance with anything in 10 CFR 2.700 to the contrary, granted.
the otandards set out in to CFR part 20. proprietary informetion will b*

i L2.57 wuco for ruewel.part 50 and its appendices, and parts 73 protected in the same manner and to the
and 100 as they apply to applications for same extent es proprietary information N Not len 62 Ml nM re b
constructinn permits and operating submitted in connection with thirty six months prior to er tration of
licenses for nuclear power plants, and - applications for construct!on permita 6e Wtial hyeu M ny
as those standards are technically and operatir:s licenses under to CFR later renewal period, any person may
reles ant to the design proposed for the part 50, provided that the des:gn spply for tenewal of the certincation.
facility, certification shall be pubhshed in An opptcadon for renewal must contain

Chaptn ! of this Tide. aD informadon necessary to bring up to
{ Slat Fees for review of apptications. date the information and data contained

%e fees char | 62.53 Fisfertaf to the ACR$. In the preHous applfestion.no
applicetion for tked for the review of ane initialissuance or ne Commission shall refer a copy of Commission wiu require, prior to
tenewalof a standard design the application to the Advisory renewal of cert $ cation, that information

normally contained in certain
certincation are set out in to CFR 170.12 Committee on Reactor Safeguards procurement speelhcations andtogether with a ar.hedule for their (ACRS) ne ACRS shaU report on those construction and installationdeferred recovery. Dere is no portions of the applicatien which specincadons be completed andapplication fee, concern safety.

avellsble for aud11if such information is
( 62.61 Admin:strattve review of f 52.54 issuance of sta44*d design ft sfe y dete in ti Uce a d

''

appucations. certincatfors
comment procedures must be used for a(a) A standard design certification is a After conducting a rulemaking rulemaking proceeding on therule that will be issued in secordance . proceeding under ( $2 51 on an - application for renewal.nowith the provisions of Subpart H of to app!! cation for a standard des!gn Commluton,in its discreuen, mayCFR part 2, as supplemented by the certincation and receiving the report to* require the use of addluonalprocedures
In individual renewal proceedings.

|

|
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' (b) A design certificaUo% either [ Mt modify. rescind,or irrpose nen f 4W I I h
criginal or renewed, for which a timely requirements on the cerUncallon. e'

opplication for tenowal has boea fJed w hethor on its own motion, or Ln I - (1 -

remains in effect until the Comm!ssten respor.se to e peUUon frorn any person, censider whether g special
bu determined whether to renew the unless the ComtrJealon determtr.es in a circumstanus w I601taht)
certification. lf the certincation is not ruh rneking that a modif,catlon is requ!res to Lc present outw o{.4h any.
renewed. It continues to be sahd in racunty either to bring the decrene in selety that ma y result froro

certain proceedinf s. In accorder.ce with
cerbhcadon of the referencing ple..:s the reduction in standardleUon caund

$2.55 into compliance with the Commlntop's by the turnpuorme g'acUng of an
the $ revisions of(c The Commlulon shan tefer a copy itEulations appliceble and in eflecJet wpuon on nquut d an ypDeant
of the opplication for rentwel to the the time the ce#Uncation was issue 1. or must be swbject to bugatlot in the same
Adilsory Comtnittee on Reector to assure adequcte protection of Qe gnanner as other f elues in the operating
Safeguards (ACRS) The ACkSphaU pubhc health and ufety or the com.non license or combined license hearing -
report en those portions of the defense aad security.The rulemaking (2) Subject | 60 59, a licenses who
apphca tion w hich concern s afety and procedses must provide for nouce avd references a standard du'gn
shall apply the criieria set forth in corr. ment and an opporturJty for tb 3 certihestion stay reale charges to the
i 52 5g. party which apphed for the certincation dest n of the nuclear pewer fac!!1ty.4

to request an informal hearieg which without prior Commh:10 tap;roval.
I 52.69 critems for reneast.

(a)The Co:rdssion shs!! tssue a rule of this sutpart. ~

u!ess the p opend cher4e invohes auses the procedures described in ! 6161
char 4e to the design as do:nbed in the

Eranur.g the renew ol11 the dulgn. either (2) Any snodincaljen the NRC tm eun rule cert 41rg the design.The bcensee
as eng rath cert:f.ed or as rcost.Ged en a deogn cerufic4Uon rule under shat me!ctain records of at changes to

durirkes with the Momic hergy Actthe rulemaOng on the renewel,parers;b (alg)of this ucdon wiu be the facility and thne recois must be
com; apphed to all plants rcierencing the maintalned and svallable for a udit unuland the Commlnion's regdstioM certibed design. except those to wh ch the date of termination of the license.apphenble and in affect at the Ume the the ruodi0 cation ha been rendered (c) The ComxJe alon wit reqhs. priorcertincatier.w as issued and any olher technicclly irrelevant by action tak n to granting a constructjon penrJL
requirements he Comminic.n resy w!ah under pararaphs (e)(3),(a)(4), or (b) of combined license. or opersting Utenseto impue after a detertrJnsuch that this secuen: which references a standai t!ssign
there is a substar.tlalincreast in overaU (3) MJ1e a des!p cerilCca tion le .a certiBcation. that Informa t.on nortLAUyprotection of the pubile health and efle et under i SMS or i 52.41, uale e * (f) z contained in certain proevtcentsafety or the common defeue and g. a mod;ncation la neceuary to ucw e - specinc4tions and coutrution and
ucunty to be derived from the new g corrjhence with the Comnunico's E installation specific 4hons be completedrequirernents and that the d:rvet and regu.auons applierible and in effect si g and available for audit if suchindirect costs of t't.plementation of those y the time the certification was issued or information is necessary for therequirements are batified in view of this to anure adequate protection of the Comm! elon to rnale its safetyincreased protect on. In edium the pubhc health and safety or the comt on determinations. lncludir4 theap;ljeant for rentwal rne) request an defense end security, and (11) spectel determination that the scheationisamendment to the dutgn cert.ncation. circumstances as denned in to CFR - consistent with the ceruf ed design.Th!:The Comm!ssion shall gunt the 5012(a) are prennt. the Cortm!s sinn information may be acqu!:td byarnendment request if it dt'errJnes that may not imnese new requirements by appropriate arrcraements with thethe amerhent wili comply with the pient.speelfic order on any part of it e design certihcaden app!tcant.Atomic Energy Act and the des!gn of a specine phnt referencing the
Comminion's repulatlens in effect at the design certification if that part was Subpar 1 C -Combined thenaes
time or rentwel. If the arnendr.ent a;presed in the des!gn ceruncation. Li i 12.71 Scope of t@ert.request entalls such an extens!ve change eddition to the factors listed in

and pron [ urn appheaMe tos ed ut uts out h nquinments
to the design certiLention that en l 5012(a) the Ccmmission sheU
essentially new standerd des!p le being consider whether the s;ecial
propcstd an application for a desi n

circumstancu which | 5012(a)(2) crr ubt issuance of combined
cert BcaUot shall te Died in actor ance requ!tte to be * resent outweigh any " b' O " EU * " I" #8'
with j 52 45 and 52 47 of this part. decrea se in e afety that may result fn m | 62.73 RotatwNp to S tta te A and B.(b) Derdal of renewal date not bar the the reduction in stendardizaden caus ed An s plication for a combined licenese phcant, or another opphcant. frorn by the plant. specific order. under ]n!s subpart ma '.but need not.fi ir:g a new application for certif;cstion (4) Except as provided in to CR nferenes a standard es:gn certincation

i

of the design. which propnes des!gn 2158.(n makits the find.ngs requ!Md forchangu which errect the denciencies
!ss.ance of a combined license or lesued under Subfeart B c! this part or an

cited in the denial of the rentwal. early site permit sued under Subpart A
opereting license, or for any hearing of this part,or both. tn the absence of a

i 61.61 Duraticef renewai. Under i 62103. the Cominission shall demor.stratjen that an entty other than
Each renewal of certincaten for a Uut as uso e n mauen ruolud the one oHg!n Uy sponso ing and

standard des! wlU be for net less than in connection with the lencance or obtstning a dn|gn certit:staen la
ten not more than lifteen yeart. tentwel f a des!;n cert!ncation. quahfied to supply such design the

(b)(1 An a pllcent orlictnsee who Commhslon will enterta!: an

h referen):es a s;tandard design
w

applicaUon for a combined license
ceruficsUon may request an exempth t which references a standud design- I a2.43 Fin 44ry of standud 6ealgn from one or more elemen'ts of the desun certification lessed under Subpart BE certificauon

E. certincation. The Comm!nlon may gn.nt onlyif the entity that spouoted and
such a request only if it determines th it obtained the certincetto: supp!!es the

rI (a)(1) Notwithstanding any provisten the exernption will comply with the certified dutgn for the a;;bcant's use.
@ in to CR 50.109, wh!!e a standard
- design certiDestion is in effect under
E l 32.3 or 32.e1. the commissien rney
3
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$ PART 62 EARLYSITE PERMITS; STANDARD SESIGN CERTIFICATIONS"'

, | 63.76 mng et oppneet>ons. ' petticu$ar, en applicetion tofmacing e opplicetion sovet contain any
An certifiei dest n must ducribubose certificettons that teve been obtelned. lf10 Cbperson except ora ereluded bm36 may fl!e en oppheation fe,peruone of design which an sit,. these cutificatlors cmot be obtalud.i

- e combined license for e nuctur power specific,euch e the utvice weIts the app!!ce tion must contain
' feelhty with the Director of Nuclur intekt sirurtste and the ultimo a but informauon,laclu a tuhty plar. ;

- Reettor Rekulation.no appilunt shall sink. An application referencity a sufficient to show th the propoud - j
co wit the fding utrements of cert fied dulgn must oleo demonstrate plans nonethelen provide reuonable -

10 60 4 and 60.30 and (b). except comphrice with the Intertec4 assurance that ade uste rotocuve.

for agt ph (b)(C) of l M 4. as they nqutnmente utabbehed for 0, dui roeuune can and b him the
would apply to en opplicelion for a tador i St 47(e)(1), and have a estlab e event of a todiological ernergency at the
nucleat power lent construction permit. foroudit rocurement specificttens and ellt.

- Se fees eseos sted with the f111mg and constrst t. and lute!!stion .

163.61 Standards for review ofreview of the applicaticn are ut out in specifications in accordance w th ,
,

appuuuona,
rt e etce a certl e r!esig Appllcellons filed under this subpart 1(62.77 Contents 01 oppucabou, general - app!!cadot must comply with 6e will be rvviewed eecord to theID'meuoA
N utrements ofi 5247 Is' level of standards set out in 10 Ports to,50.

W epplication tnuelcontaln all of the de Igh ttformation. en Ic mtsin 61. 65,73, and 100 es they epply to .
Informstlen required b 10 CR 60.33, se the technicalInformetion nq'u. id b opplicetions for construction perm!te '

that section would op y to applicante
1162.e'.(1 the es!gn a modul e.

)(1)( (11), IV), and .J an and opere licensee for nuclear power
for constivction crm to and operating ).and plants, and a those standards an
Itcense4. end 10 G 60 33a. ee the1 6: )(3), techalcally rtleyant to the dulgn
section would apply to an applicent for appItcallon for a cotulned proposed for the feclDty.

;1,2WaW|"' M" shou !*|(c)te'|1='a'To02''"'w *ee a-
*

#
comply w(b)ith the requirement of Ilcenses thaD perform and the UrJess otherwtu specificeUy
I 60 33s gardirig the subrnission of ecceptance criteria thertfor w!!ch are provided in this subpart all provisions
anutrust ormation. M eessa and sufficient to twide of 10 CR Pert lo end its a ppendices

ressets le assurance that, taeteste, applicable to holdere of construct!on52.70 Contente of appticsUone;technkel
I'*8U'A - tu ectone end analyses are pedormed permits for nuclear power reactore also

an the acceptonet criteria nie' he apply to bolders of combined licertees- a)(1)in general,if the application laethty hae been constructed a ut will lasued under this sub art. Similarly, all
,

to erencu an early site permlL the perate in conformity with the combined provistou of19 CS art 60 and its
*

. g application need not conteln E teenu.When the 6 phation E sppendi;ee appucable to holderi of
E Commisslon in connection with theinformation or snelyses submitted to the % re!ctnces a certifa standarJ design,E o eretirt ticenses also app y to holderethe teet tupeetions, anel su and o combludliceuesiseue underthleearly site permit, but must contalrL in

acce tance criterie conte ed h the sub once the Comm!Hlon hea medeaddition to the Infortnatlon ar.d analyses teru ed dut must apply to ' hose the ndings requind under i 62.103,
i

otherwise te ulted,information
sufficient to emonstrate that the design portions cf th facility des! uhtch tre rovided that. as applied to e combined

_ cf the facili fats within the parametore cove,d by the design ceru co'lorL enu,10 Cm 60 51 must requits that
speelted in e early site permit and to - (d)De ap llcation must cor . sin the initial duration of the 11cenu may
resolve 6ny other significant emerge p ans wh!ch provida not exceed 60 years from the date on
environtnentalleeve not couldered in rescota e assur6nce that edc< uste which the Comcussion makes the

, any revieue procHdjng on the site or protecuve measures can and w U be findings required under i 52.103.
taher.in the tunt of a udfolwical However, any limiteUons contained ia

t)I th application does not - emugsncy at the sHe, Put H ngudMg opphcabuHy of the
r, ennce en early site permit, t'.e ( )l!the apphce'!on tuftren ce en provisions to certain classes of facilities
applicant shall ce ly with the eat y s!!e permit, the oppheatir.1 may conunue to apply,
rt utrements of10 50.30(f) by incorporete by teforense emer ency ( $2 66 Admin;strettve review etin uding with the opplic"lon en plans, or major feeturee of eroc<g appem .
envirofunental nport prept red in leu. soproud in connocuent
occordance with the revistone of ssuar.co of the permit. A proceeding on a combined license le "

S art A of10 CR art St.. 2)lf the application does nc4 subbet to su applicabh proudued
- rt trements contained in to Cm Part 2.If the application dou not . rt erence en eatly site permit..tif no

tt erence an earl site permit which' emergency plans were approvt d in in uding the requinn,ents for docketing
. contales e alte re reis plan as described - cont ecuen with the tuvance chhe 2.101) and issuance of a notice of

heens). A.Ilhearings on2.104earin i 6217(c), and if the opplicant wishes emdt the applicent shall makt good - combito be able to perform the activittu at the alth efforts to obtaln cerufiutius from procedures contained ikoverned b the
es are

ette stowed by to Cm 60,10( (1), then the local and State governmen'a c.
Part1. Su part-

the appilcation must centaln e egenein with eme e plant in
Information required by I 6257(c).
- ( )The a licotton must contain the -

- tespcnolbtlities (1) e propoud ($2.87 ftefeers!to the Acms. '
ocy plans are precucab.e, 0) %e Commission shall refer a copy ofeme

-tec nicall levant Information that ese agencies att commm to the applicauon to the Advisoryttquired licants for en o ereting partici eung in en further deielopment Committu on Reactor Safeguardslicense by to m 50.30 The fi al safety. of the lans,inclu in alred field (ACRS).%e ACRS ehall report on thouanalysis report end other required demonstrations,and I 'se se portions of the op lest!on which. Infortnation may incorpotete by ~

agencies are committ to executing concem safet an sheU epply the- reforence the final sefel analysle report thalt toeponsibilitlea under the plans in criteria set to in i 52.81 infor a cettLfled standard utgn.in the event of an emergency.ni accordance with the finality provisions
of this part
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'* l 62.88 trivitonmentsf retiew, t $2.93 EsemptioN eM vs*taca, | 52 H hspettkon dartr.g construct.og
If ()e ap;1:cetion references an early (a) Applicant: for o ecmbined licente Ahn luvano cf a combined beense,

site p rrJt or a certIDed standard under this subpart, or u) amendinent to the NRC staff shaU assurt that the
desigem ti e envitoranental review rust a cornbbed Dcense, rne) include in the required Inspections tests, and ar.alyses'

focus cc whether the des!gn of the ap;!ication a request. under to CPR en performed and that the prescribed
facilm fa!!4 witlJn the ;atemeters 5012, for en exerrption from or,e or " # " b ' "" '# * " " " " "' OI
sprifed I; the early sue permit and more of the Comm!nior/s reguladons. *k* '[[0 C

"' " '
any cther sigrdficant environrriental including any part of a design p 7 M'
lasue r t conal red in an p evious certification rule. ne Cernr:,luton staU appropriate intervals during
procee >y on site or e s!P' pant such a request Lf it determines that construction, the NRC staff shall bbhah

in the Fedust Registet not;ces of the
q$m'"e

" 'r1 te ! ora ce et rd $"t,"' ,' [} i I''"# "'so 2 rdestrt the erwitonmental rtview
proce dets set out in 10 CFR part 51 52 M(b)(1)if b muon dn any

part of the du!gn certintion rule, i 5210 t Prt<pers uonat v.uwet re dew.
f a f ale la mpct (b) An applicant for a combined If.before the ComtrJssion males the

state: ent. but excluing the luvance of hanse, or any amenknent to a findings requind uner | !1103, the
a sup;!e:nent under 151.95(a). ccmbined beenn, whc has fued an Commissiert after consultadon with the

a;phcation referen:hg an early site Attomey General determbes that
i 52 11 Ot*, ort:s%on to conduct arte

permit issued under th:s subpart may s!gnifgant chayes in the licemee'ss et'* a-
inch.de in the apph;aOn a request for a acuvit:es or prcposed actMues have(a):1)If the ap;bcation references an
variance ficm one or more elements of occu. red subsequent to the previouseart) she permit which contains a site the permit. In determig whether to review by the Attorney General and therebess plan as described in i 5217(c) grant the varian:4. the Co:rarJssion shau ComWasion in conuctlon with thethe appi :a nt is authorized by | 52 25 to app!y the same teth J:aUy relevant istunnu of the combined Uccut theperferm the site preparebon actMues

do:ribed in 10 CFR 5010(e)(1), crite ia as were ap;L:4h e to the anUWat review nqu!rtd by section
(21 tf the applicauen dote not ap%:at on for the criginal or renewed 105c|2) of the Atomic Energy Act must

rtference en early site permit whlch site permit issuan:e of the variance be completed prior to corninencernent of

cor.ta!n a tedreas plan, tbc applicant not b subW to L*4suon during the commercial operation of the facihty.

g u.9 rict perfonn the slie preparation
combined license p-:<ee deg in the Upon completion of th!s review, the
nme manner es other !ssues material to h Director of Nuclear Reactor Regulados

a actMt.es allowed by 10 CFR 50.10(e)(1) - that proceeding. may impen any additional bc4r.se

{ pian in accord with I EL79(a)p) and
without fM1 subcutting a alte re6ess

E | 62.97 tuvance of ccmad Coen.aa. E condition' as authori2ed by secuon Ic5c

E obtainfra the separate authorizaUon (a) ne ComtrJul:n shallissue a g of the Atomic Energy Act.

requ2ed by 10 CTR 50.10(e)(1). combined beense for a cu: lear power ( 62.103 OpenUon under a comNned
fa@ upon M 0.at Ge ap$caWe FNAuth:rization must be panted only after 4

the presiirs of$cer in the proceed;^# npnments of 10 CE N 84.42.
los(a) Mus dan 1M days Won

50 41,50.47' re is rt senable assurancebolder of the combined license shall,in
and 50.50 have been met, ing of fuelinto the reactor, theon the a;plicauen has made the fin 6ngs

and that theand detumination nqui.ed by 10 CFR
5010:e)(2) and has determined that the that the facility wiU be constructed and w71 ting coufy the Com=lssion of tb
s!!e rebens p!an meets the criteria in operated in confor:n:ty with the Ucense, expected datn of both fuelloading and
iS m ek the provision of the Atomic Energy Act, criticably. ne Commission shall

(3) Authertation to conduct the and the Comm! siois reguladons. pubbst nouce of these datn Ln the

actMue s described in 10 Cm (b)ne Codan dd idenufy b Faderal Reg' ster. ne Fedual Register

50.10(e)p):i) may be panted only after tb breue the testt tr.spections, and noua must also addse pe sens whose

the presi&q omter in th combined anh sn dat de buun shd perform interests may be affected by facility
leer:se prxee&ng makes the additional and the a:ceptance criteria therefor oruauon of W.gMs un uparapa$
find.rg required by to CFR which are ne:enary and sumelent to (b) of this section.

60 ID) Mill- pmide rtasonable assurance that.If the D['**) Not latu &an M days ahn
(b)1! aber an applicant f.)e a tests. Inspections. ard ar,alyses are "## M Y

performed and the a:ceptance criteria parapa$(a) I s uchn, a m
cornb:ned b:ense has performed the met. the facibty has been constructed whose interest may be afected
actMtaes pertrJtted by pararaph (a) of and will be operated in conformity with [f o[tr

C '
this sectior. the appbeaUon for the the b:ense.the prmistou of the Atomic i
license is withiawn or denlei and the Energy Act, and the Commfeston's (1) A petition whl cws, prima
cath s!!e permit tefnenced by the regulauons Any mo&Scation to- facie, that one or roote of the acce;tance
ap%:auen expires, then the appbcant addition to or deletien f em the terrns of criteria in the combined L:enn han not
shat re&ess the site in accord with the a combined license, including any been met and as a rtsult, there is good
terms of the site redieas plen. lf, before tnodiAcatlon to, a diUon to, or deletlon cause to rooify or prohibit operation or
redren la complete, a use not envisaged fro'n the tests,inspe:tiens, analyses, or (ii) A petition to modify the tems a:,4
In the rebess p!an la found for the !te related a:ceptan:e :riter!a contained in conditions of the combined beense.

or par's thereof, the applicant shall such license,is a preposed amendment (2)(1) A good cause petition filed under

car:y cut the tedren plaa to the pestest to such heense.nere shaU be an
puapaph (b)(1)(|) of this secuen wi2 be

extent poisible conslac..it with the opportuntry for a heuing on the panted by the Comm!ssion orJy tfit
includee, or clearly teferen:n, ofL:lalahernate use, Proposed ameninents, and any hearin8 NRC documents, documents preparedheld taust be completed before by or for the cornbtned lictue bolder, or

cperation of the facibry- evidence ai-Jssible in a proceeing
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PART 52 EARLY SITE PERfAITS; STAT 4DARD DESIGif CERTIFICATIOt4S"-,

,

vnder Subpart C of part 1, w hid. show, nuin to inimiste comrunce, mandadure, u nguind d e acts for coutscun<

rima facle, that the acceptance criteria 'g '8 'g"9 Pg{'g WH- d'yp "y,*d d be evo
t " "

its e not been rnet. The corobined gum,h@ ud nprt ob1! tb d.rected at b,

license holder and fatC staff msy f41e require the luusnce et @a construction permite-ardacter of the ructorts)at the
Hou b part 60

answere to the petition within the time by the Comrnission before cominenternent of r s nufedunr4 she. and,le gnus! tums, et 1-specified 6n 10 CP 2 730 fot tr.swers to cor,sirvciion et e production or 9Uhastion the coutruction and cpereuon of thernotions by parties and staff If the fscillry, ed W lasance of en o enting rea ctorO) at a hypothetnes! site or ettee
Cornmission in its judgment decJdes. on Leon before opent on of the f ethiy.no ha ng charectmssucs tbt faU within the
the bes!s of the petitjons and acy

{rcusions of Fett 60 relatig to the f act!!ry postulated s!te parameters Th related drsft
answers thereto, that the peuten tagets un81N proun m.tn general. predicaud and f.nal environnental tmpet statement
the re ultements of this perspnh.that on the usumpton est 6 fa elluy wW be pupand by b Comm!nka's ng4stwy
the issuei raised t e petibon are not 4seeshbled ud constiveted on the site et stan wiU be similarly directed,
e sempt from adjudication under 5 U.S C. which tiis to t.e oproted in thou

4 (a) Sections 60 to (t) ed (ct 6012(bl.
E54:a)(3), that genuine issuee of rr.aterial circumsunces both lac 1h4 derp and site

6c 3 60.Rd). 60M:a)(10). 60 Matc). 6025 (e)
telsted issues car. be cor.sidered in the trJt al. and (c). I,0 s%e). 60 sl. 60 6$ld). 60.64 of thisfact are raised and that settlement or costructior prmit stne of the beansing cb ter and Appn6a j of Part 60 do notother informal resolution of 'Ke issues is protan ep; 3 e manufacturir licensee Appen&cntnot possible. then the genuine issues of How ner.under the AtorrJc Energy Act a g er,d H of Fort 60 ep y te snansfuuringrneterial fact raised by the petJtion must bceue esy be souht and Inued authorny t;n ue, only a th, e nunt that the1,e resolved in ecordance with the h mandacture ofintues but not thtr res;trements cf then appndices lavoht

prosisions in RS C. 5M. 5% and $$7 coutrnUn ud batatsun at h sHu on fechry dests fnNm* 'N " " 4 I'' W" Wwhid are aTFlicable to deter .ini to the * cort.runce::.'tr.t of coutrvction*, u (b)Tu tredellaformstion estmitted
opphcations for initial beenses Ir. such prennt to | 50 mf) of this ch ter anddef.t.ed trii 601Mc) of LNs chptet of e
ceses, the, notice of hearms froci the helby (:natufactand punant to such a A;pnbi C of Tart 60 sheti be rected at a
Commission must ecify the Corr.missiot licene) on the sue at wbJch it la demonstation of W f.nsncist quahncations
procedures to be le lowed. Matters to op'alo net is preprouen of the site and of the oppucot for h sunufactwing bcense
esempt from ad udication ut.det 5 U.SC iMt*U*!'" of b f8dlat--* coutrveuen te carry out the inanufacturing acuvity for

EM|e)|3) may b decided by the N "L" O 'l * * *'3 **" M^3 8 " 0"" wud 6 bane u sought.
Com:niesion eclely on the has;s of the ma! M de s!u u wM de fac% h k 6 no Commission may issue a beense to

e g g,,,, ,n, ,, ,non ,ygj,,, p , ,,
showing of good cause and any [[ sYoMe' e*p I '

U ets out b na son to b ennted at sito not idetfiedits onske plendmSt. E Ud "' ' M *(i A peubon to modify the terms and E pri.cular requirements and prodstens { fe,de est
{ appbutte te such Otution where nucleet

"

E con dions of the combinedicense will pwer nason to t4 tranufacturid pwevant E re(a)ne appheant bu dneribed bbe processed as a request for action in to a CoeMes:po beeue and sukequently p pud des.p of and the site parameten
E accord with 10 CFR 226 The petitioner E nstated et h s!te pununt to e Cominiss|on Ei \' ' j 'y ,[3 8'gI d

shall fue the petition with the Secretary cot:struction rtrJt. are of the type dueribed ,

of the Comm!ssion.Befort the beer. sed in i K22 of !s cbpin It thus codfies on ec4neerir;bcntene for t e dulgn, sod has
activity aUe affected by the oppmach k h nanMiane M nuclur Md m@ Inw d unuma

inco rated therein for 6 rotection of thepetition (fue o low powtr test!ng.

ghdj r aP'* " "' d"'k
h al and ufety of th pub c.

II ) Ssch far r lednical or dulgnetc.) commences. th Commholon shaU '
a t econddet the petulot and dete mine

n h proyubu 6 Pan So appheable onnauen as may be requlnd to complete
whether acy immeiste action is 4 contruction ennJta including h g'g [g" ", b""' * ''

required lf the peut;oc h g'eted, then nquirvenent tri 50!B of t'Je chapter for rt I

s hd b a emlemut b th du' Mprt1. apptcpriate order wiU be inuei Fuel revtew of W erpticaHon by th Advisory
loading and opersUon under the C: rdnee on Readot $sfeguards ud the g,) g,,cy ruim, ,, compourt , g .ny,

wuch nquin renerth and doelopmentcombined beerae will not be a"ected by boldm4 of a pubhc heart app ) in content hve hen ducrlkd by b eppbeat and hthe granting of the petitfon u-Jesa the with rupec to staum of adJo ogical hulth ap;btut hu Idutled, and then wtU be
order is made immeistely e!!ective. and ufey anWonmutal proterbor ud h

(c) Prior to fuel loading. the com:non defenu and ucwt% to Lecue*
conduced a research and development

Commission shall nad that the P"""" " "' A M* M " "*"d* d m p fam reasonably destgud to neohe any
nuc! ear u ery qvuuons anociatd wie such
Densu)powst ructon (reanufactunna2 W opnted at altu act ldsotif.edfutune of componer.ts andacceptan:e criteria in ge cc:g

beense have been met and that- b h beetu spptcauoc- (d) On the bu!: of the foregotra. bre is
according!y, the facility has been F. An apptabet far a manufacturbe nonable usmnce St (1):uch ufety
contructed and will operate la bacu pmunt tc OJs AppandLa M mut h quutions wtU be satefsetorily ruohed
corJormity with the Atomje Emergy Act submitted as specihed in i Sc 4 of this h!re ny of h proposed nuclear power

,, actor (s) are remond froro Nand the Commission's reguWions U the chapur and meet aU h requirements of runufacturing sue and (ii) uking intocombined hcense is for a modular il 50 Ka)(IHe) and so.Ma (a) and (b) of ceutderauon W vte crituta contained indesign, each reactor module may require We chaptu ncept dat h pnhmbary Part too of this chepter, the proposed
a separate finding a construction ufety ana?res nport shau be dutgnated u ne dor (s) cu be contructed and epers ted at
Proceeda' a *dn4t np it" and uy quired sun hvitig chusetubuca ht fall within

infstmation or ana!pu re staa to she N Cte pnmeten ocetulated for the dulgnAppendices A-L[Ruerved) mattars shat be teduated on postu sted Ota of the nactor(s) without undue risk to hpararseters whl must be spectned la the heels and safety of the public.A pendh M-StAndardir.atloo ofP appheat,or.ne oppbuton inust also (e} ne applicant is technically andDesign: Manufacture of Nuclear Power tae.lude infmr.auon prutn!ra to design f.nsnetany quhr;ed to duign andEaactors: Construction and Opera tion of feetune of b proposed ructor(s) that affect manufacture h prepond nuclear powerNuclear Power Reeetore Manufactured p!au for ceptr,g with emergecdes in h n a ctorte).Pursuant to Commission Licenu operation of the ructor(s). (f) ne tuuance of a licenu to the
Section tot of the Atornic Ene gy Act of 3 An apphcant for a menafactanns beenas ap licant will not be tntmical to h corunon

10 A. a s amended, and i 50.10 of tus chapter pursuant to tMs Appendix M shall submJt de enee and security of to N besith end
require a ComtrJselon heeue to traufet or with his appbeation an envirotunectal report :afety of th pubhc.
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PART 52 EARLY SITE PERMITS; STANDARD DESIGN CERTIFICATIONS ~,

.

(a)On th buls of the evaluatione end to tMs Ap;4ndia M may b tesued by the of euer h!!y the same dolgn to b located
4

analpes of the environmental effects of the Co .iselon pursuant to I 60.57 end Subpart at d.fferent sitne) poposed action nquired by Subprt A af A c! Fort $1 of this chapter except that the L f> cept se otharde specifWd in this
rert $1 of thle chapter and aregr .h 3 of thle CoraJulen shaU fed purnant to append 1m or se the conteat o'herwinAppnda,the scuon calle for le e i R47s)(1) thet contruction of the todicates. the pmialone of part 60,issuetite of te kenee,

rea ctor's) he been substanuaDy completed applicable to construction pretts a ndNote.When en appheant has suppbed te co .fortrJty with both the manufacturingin!Uaty su of the technicalinfortnation Luue ar.d the construction permit and the opratly Heenses,includ&g the requirement
to l 60.$4 of this chapter for teview of therequlitd to compteto the apphcauon, sp;bc4Gons thenfor, e e amended, and the

indudma the final design of the repcto e), p cestone of the Act and the rulee and applicauon by the Addsory Comadun on
the f.n&rse requind for the tenance the rtNeuone of th Commlnion. Reactor Safegvards ead thioldiq of public
license wdl be appropriately rno6fied to
enhet that fact Mrmistan6rg Se other previolone of Ode hearings, apply to coutruction p rmita and

6 Each manufacturing Ocanse leeued pres stt no applicat4on foren oprating cperating bcense sub}ect to this Appndia N.

runsant to this sppend.a wC entify the Lec.se f;t a nuclear pcwer reactor (e) that - 1 Apphcadons br consWeton pumha

number of nuclea power reactori euthortaed has tven c.enufactured under a Com.miselon sutt:Jtted pursuant to OJe Appndia must
L ,.se tuued punuent to thle Ap;.end): M include the infme bon nquind h || 5041

to be manutectund ud the lotest dote for the
.

complet on of the manufacture of all such < h ddeted W 6e a;pbc.uon for an M M8. 60 5Cs) a nd Kata (e) and (h) of LFJe
reactora Upon ood cause shown,the amtment to th rt!eunt nr.anufseturing chaptet, and be subdtted as encified in
Comre!ssion w a miend euch compleuou 1,cs .n required by peregnph 7 has t een I 60 4 of h clepter.no apphcant shaU eleo
date for a reasonable pnod of time doch e ted. nbm!t the trJormeUon required by i 51 M of

7.ne holdet of a manufuturiag Lcense u b MW th 4dm reWd by We h deptn.
p-!ct the isnance of a conewetion permit For the techrJcal1*, formation required by

$ra des gn of or a: t;ceting bceue for a cuclear pcwer il 50 54[e)(1) throgh ($) and (8) and M S4asub t e r t,

th nuclear pow er resciottel covered by the na:ude) that he beer, manufactured under (e) and (b)of this chapter, reference may b
brense as soon se awth des! n has been a k=nsn heut fund pesnot to tbs made to e single pnkbary ofety analyde
eo:tpieted Such subrrJttal e ,aB h in the apWd.t. or an amendtnent to such a of the dulgt8 which, for the purpons ofform of an opp!kation for amendment of the ma dnwa beansa. construcuen permit, or
ma nufectanns beenee. cystar.3 beerse. th e ComrMaslon wdl treat i MSMsK1)indudes ett set of Ote

IL ne prohibibon in ( 50.1CNc) of thle as reoch ed these metiers which h. eve ten pararteters postulated for th des!gn of the
chepter agalrat cerntnencement of notNed et an earter stage of the Deansing Uttacton, and en staly de and evtivation of

the reacton in terms cf such poeNlated elle" constivetaon of a prodsetion or util. nation PC'es ph8e thre etM8 o'stfacant new h pnmeters Such e;tteh fecihty pner to isnance s a construction , it.!c .ation that nutantially affects the E *r****!r d' 'h'" 'l'' *d d'rehminary s a fe tyi^' r** "'"" prm
E powe!t apphs to the transport of a nuclearE *c*dar gxd cause.d * *^N " ' ch d ' '*'''b" ' ' *8 ' '' to d"'c '" tun' of S' Pr*Poadr reactorfe) manufactured pursant to E rtactors at affect plans for coptr4 with3 % eppndia frota the manufacturtrig facihty g eme encies in the oprauen of the nactors,

to the site at which the resciorts) wiu b, and all des: ribe tb quality assurance
testaUed and operoled in ad,.btaen such prostam wie nonct to sepcts of deOgn,
nucle at e-er reactor (e) stau not be Apren&x N-Standardhation of fabncanors proesnment and coratruct on
remeu from the ir.arufseturing stie untU the Nudear Pow et Plant Designs: Uceases that ere commoe to an of the reacton.
Enaldulga of th nactorie)has been To Coestruct and Operate Nuclear a Applicat ora for eperating beenses
approud by the Comrnhelon in accordanc, Powet Reactors of Duplicate Design et utmlued pasont to e Appenda N shaU
with paragre ph 7. w.3 9 3;ge4 include the irtformabon requind by il 60.31

8 An apphcation for a prmit to construct a 60)e (b) and (cl and M Ma(c) of this chapter.
nuc!e at pewer reactor (s) whkh is the subject f retioc 101 of the Atomic Energy Act of The oppbcant shu eho submJt the

tidormauon rtN ed h I 81 M of Nof an opptcetion for a manufacturms Lcense 1s54 as amended, and i M.10 of M claplet chepter. For th techmcelinformat onpursuant to thle Appenda M need not tewe e Commleeloc bcense to transfer or reWrtd by ll M M't)(2) through |5) andconte 4 such trJorrration or analyses as have recene la tr.terstate cortinerce.rr.anufacture, 50.Hetc). reference tu y be made to a singlepreviously been submitted to the Comtniselon pecd u n . transfer, a cquire, pos s es s, use, fit.al safety atta!ys;s of the design.La connecuon with the appbcator for a t ;et or uport any production or utilaation
nr.anufsciurirq bconsa, but sheU by fe ctuy. The rep!suona in part 50 requite the|| K N;a)and M us cf this chapter. tues >ce of a contivction prmit by the Appendix O-Standardhatjon of DeelgT
sufficient trJormation to demonstrate that the Cee do;oc before commencement of yggg$.gggg
site on which the rtector4)la to be opersted
falls within the postulated site parameters cceswesen of a predocuen of utibaUon

specified to the reloant manufacturin8 g,g.y. utept a s povided in i Salo(e) of e amnda nu ou rochs for h
, 'tbs cbster, and the issuance of an operating '[[3," n, $ r'epards

$$$f'a',h*e?d'a'"'si'"Me UNU'Iah'aD' M'fa@'eM"D Efa
,

''
the subject of an aIphcation for a 4Ws ca y e chapte or mehr ponens Sand

g buza of hearings oc particular leeues 1. Any penon cay submit a pioposed
p en if e a on(a)!! da that uprate y from other issues involved in preliminary of feal standard duizn for a

the site on which the reaclor le to be opreted hear.ngs in bc4nsing proceedage (i 2Jela,
f alls within the postu!sted site parameters A;pnda A, secton IIe)1 and for the
specified in the releun' epplication for a 'C's6datJon of edp6catory proceedings i 11the due for N power ructoi9) propo**dmanufecturing bcense and (b) rnales the and of th pnnotadons of pamn in la e parocWu oppbacon is not 6denucal to the
fs6rgs otherwise rvquired by part 50 In no a#4catory proceedqs nch as Ucenstna ocert est appbum est p+ pronud under
event wiu a construct on prmit be issued Fuer6r:gs (il 11154,2J16). g'o a Ned.x and 5Apen D of Part 3 of Wauntil the refeunt manuf acturing license has Es appnda sets out th partleu!st ,(*';ud te we appenda. & duc of a enforde,n isand. r,t..tment, and provicone applicable io

y,, ,,,wma e ,q, ,,t ,,,nd e.rai,11. An eperating licenn for a nuclear situ Sora in which spphcottons an fued by enstysis repon muu t>< des'c of thou encNees,power reactor (s) that has been manufactured one or more opphcante forlicenses to stoieme sad componenta important to red olosical
under e Commissten license h sued pununt ccr.s ruct and oprote nuclear power riectort [ ''d "f 8 '7 *^d th' C***'8 4* f'"" '"d
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i. _ ' APP. O APP;9RT M EARW SITE PERWTS; STANDARD DESM CERTWCA'I'ES -
cucleat p:m er nactor of the tno dncrbd 9,Informat on r,qvnts to b oppreen) s m etan etaU pubbh a note of
in i 60 2 te h teruhtory stall for its holder regarding en aproved des'gn obli be dochung of N nbmlualin th redera! - Areview. Sud a subrnitialmay consist of evah aledprior to Inuance to ensure thi the hstater, arid shaU und a copy of the ocuce j

/ :

either h ; thmitiary or final dulgn for h burden to tie linpose d on nependents le of dochung to de Courner or other
enure ne not facility or b prehminary or justMed in view of the ptential eafety appropdate emelalof Ge Stan in which the \.final des'g cf major portiene thereuf Ognificence of th leeve to be eddnendla site b located nis nouce ehen identify the

3.ne embmittei for review of the standard the ter,uested Information Each euch locauen of the oHe,bMeh ducrh the one
design ecue be inade !n the some osanner and eHIu81 ion Perfortned by b NRC eta ff shu evitabihty Inue(s) under ndew, and tavite

in th eame r umber of cefspier for heerwe
les ae prodded la be in accordance wlih to CFR sic 64(f) and comments f-oso redust Sta te, erid local

i150 4 ud mo of thu c shall h approud b) tb tacevtfwe Director esencies andInterested persons within 130oppbca tions. for Ope. rations or his or has des'gwe prior to days of pubbution or such o'ther time se e.ay
3.ne .tsittalfor review of the standard leevance of the request be spectrad for conalderadon by h staf!!n

,

design shat include the trJorzeUon
de scribed an i150.33 (a) throgh (d) of tids APPe a P P n M connection with the initiation or outcome of
chapter ud de opphcabh technical th ndew od if oppropdau by 6e A%

informatar required b) Il 60 H (a) eo,d (bk '.
Appcodia Q-Pre A pt' cation Early

ndew,"ne pnon aquuung nhw dat
IS ' ^^ L'8 "O N ''''**' d bl'

Redew of Site Suita ty 14 suesam.end soss a h us, e,
se s, hat that rtqWred by || RM;a)(6) Di8 8TEpia uts out procadores for the or ethes appropriate offidal of th State in(chtt - tra h nb e h o -
and 00L M S4'b):1). to)(n tu), tiv). and (v) mg S au revlew, and teferral to the whJch th ette is located, and on the cual
and 60NT)(?) and (8)) ne eubmJtta! ehaU Advisory Comrn!ttu on Reeetor Safeguarda pecuUn of 6 mur.tciplify in which theabo inchie a description, anal >sle and (ACRS) of requeou for ear!y rr 'w of one or site la located or,if N sita la not located in a
esatuation cf the interines between the tnen slu suhabihty ishas n!a'J4 to the murdcipahty,et & chief sucuisve of theubmined des:gn end the bahnce of the constrvction and opersuon of certeln county.no portion of the subettalriuclear sw ernquinmers o[hnt WP,h respect to the utidaation facihtiee sepistefy from and prior containiq uformabon requested of. Il M Wa);t) of thle chapter, to N submit'st of ambusom for
the nb=.t:a!!or tedew of a etandard des!gn coristruction permite for the fa cihtas. ne apptcanu for construcucn prmits by

il M23(eHc)ud(e)and 50*is)(1)of 0.isshaU tr,chde the si'e pantdeten pstuhted oppnis aho seis out p'ocedens for h che; tar wul be referred to the ACRS for afor the des g , and an analysis and prtparetion eed heuuce of Sta!! Site
evoluete of h dulgn in terms cf s'uch Reports and for their incorportuon by tedew ud report non wiU be to referral
postuhted site parameters The infonnation nfertnce in apphestons for b ccMtMtion to 6 ACRS unless eerly renew of the site
subtrJttei prssant to ) 60 $4(a (7 of this and operatice of certth itutzation fadlltfe4. safety issues under i 60M(a)(1)la requuted
chpter. Shai be hmted to the q)ue)hty The olihastjoc facibtes are those wl'Jch art - 4 Upon coizpletion of r,ytew by the etaff
assuren:e p ct sm tobe applied to b and,if appropnate b

h design. ; occtment ud fabricauon of thp subject to I 8140(b)of tha chpter eod an of p submittal uder & y the ACRS, of e
p th tm ancified te | SoJt(b)(2) or (3) or appendix, the staff shad

structres optoms and compnents for . I 50 22 of % chpier or an teetmg facihtiu. gpte r, a StaUSite Report which shall

E whici desip teview has been requested and g Die oppend.x does not apply to p oceedinge , identg the buuon of the site, . tate the she
"bmr taa" "* *'' "Ph2a th'E ".atan and scop of the rtview, state thethe inforr ation outmhted punuant to conducted pursuant to Sut; art F or Part2 ofh I 50.34[sT9: cf this chapter ebu be 1 mJied to 3 this chptet, r

E
th qual.f.at;ons of th Mrson submitung h 1 ^4 ptsoo may evbmit information conc 19:lom of 6 ea!!ngard na h tuus
etendard das:gn to design the r, actor o, ngudmg one or mon site setabuny lanes reviewed ud state the nasons for thcse
snajor po .cc thereof m subm;ttal shaU to the Comm!ssion's Staf for its redew concheions Upon toevance of e Staff Site
sho include information prtalning to des'.gn septately from ud prior to u apphcation Report h es!!shallputhsh a noti:e of b
featune that a ffect plans for copig with for a construction permJt for e fecmty. Sud a avausblury of the report la the Federal

Res% and shaU phce copies of the npo temergences tz h eperatiot. of the reactor or submittal shall be accom;arJed by any fu
in th Commluton e Pubhc Document et n20mejor pensa breof. requ nd by past UO of th.s cEspter and obl!
L Stnet NW.1.ower LeuMRoorn 1.t,.4),4 Once the regulatory staff he injusted a cou:st of b porcos of th informatsoo

technica!rtuew of a submittalunder this nquired of appbcanta foe cor.strucuen We shir.3% DC 200U. sad in e Local Pubhc
appenit the submittal wul be nferred to permits by Il 50.33 (s)4c) and (e) of this Documer.t Room (s) touted near the site
th AdW6:'y Committu et Reactor chpter, and insofar as 11 relates to the identded in th Staff site Report ne su!!
Safer.ards t ACRS) for a teview ud nport tuue(s)of alte sultamty foe which early shD she send a copy of the report to &

6 Upot cempleuen of their teview of a rtview h soght, by Il ScM(a)(1) and Covernor or ohr appropriate omc41 of h

staff sht pubbb in U{.e Federal Reg 4ter esubmitta! ander thb a pnd4t, th ngu! story60 M(f) of th!e chapter, escept that State in which th slu le located and to h

deterrnir.a1,oc aa to whether er not the information with respect to operation of the chief executive of the municiptify to which

prelvoir.ary oc f.r.a1 des!p is ecceptable, faci!Jty at the proluted init;al power leul De site is located or,if th siu h not touted

ablect la Weh conddions s e nuy be need not be supphed- in a municJphty, to 6 chief sucutm of b

approprista and make avaCabte in the Pubbe y. ne nbrnittel for eafly teview of slu county.

Documeet Reorn en anstph of N deognin
euttability heue(s) must be rna de in h sarae L Am San Siu Report p tNted ud

the form cf a report As approved deOgn manner and in the earne t trnber of copin ee tuved in occordance with (Ns appoda eay

shall be ut.haed by and rehed unn by the provided in || 50 4 and M30 of this chaptet be incorporated by refe nee. es a;prapr aw'

regulato*y staU end h ACRSin thur nWw for heense opp |icauons.De subrajttal must # " "IE)'" " g,# * ** "' """

** 'I *" " # I ' "N"I "of any tr4vWual f acibw Leeriu appbcauon include sulhcknt lnforma uen concernjng -
i R20(b') of this chsprar ud is of the t>pewhich ineceptates by rtfennte a duiso rsMe of postulated fac!Lty deelse end

approved in e ecordance with thja pragraph opration prsmeters to enable h Staff to ap*& la | WW2) o43) or I m2 of
urtleu thrt e* Jets s:gnificant ne" priorrn the nquesad re .ew of site this chap **r orle e tuting feelhty.Nv

trJormatao: whach substantiaUy aUects the oujtablbry ! Hues ne sultrJttal must contain ec:cheions of W S aff Site Report will be
carbt da wrt:.insUon or other good cause, sagested conclusions on h lenues of sly nnwired by h staff wher, f!u pan or

(L W determinstion e-1 toport by the sunabibty outstted for rtytew sad must be mon hau (spud betnuo b lasuance of
regu!stor) etaff shall not consurute a ecce,mparJed by a statemerd of b bases or the Staff $4te Report and its tacorpors tion by
commJlment to issue a permit or Ucen44, or ta h nuona for thou conclusions. N nfuence in a construchon permit -
any way s'fect h authonty of the subml?tal most also lut, to b extent opphcation,

Commhsse. AtorrJe Safety and Ucanaln4 pouible. er.ylong-rarge ebjectme for 6. Issuance of a Staff Site Report shau not -

AppealPanet Atomic Safc:y and Ucensin8 ultuute development of the site, state coneutW e commitment to lasue a permit or
Board Panel and other prt siding emcers in whbr any alte ulection proce a wu ned licenu, to permit on.s;te worh under
any proc 4e6tg under Subpart G of Part 2 of in preparing the submittal descth any site | 50.10(e) of this chapter, or in any w ey a!Iect
this chaptse. ulntiu procus ned and exphin what the authority of h Commisstors AtomJc'

considerstiott 11 any, wu given to ahernative Safety and Ucensing AppelPanet Atomic
enu. Safety and ucensing Board Pan *L and ohr

4
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pnsidthg Efficers in any proceedans under

-* . Subpart T and/or C of Part g af this chapter,
i4 - 7 ne staff will riot conduct more then one

t review of site suitability issues wie regard to
a porticular site prior to the full construction
permit review required by Subprt A of Part -

61 of this chapter.The etsff enay dechne to .
prepare and leave a $1sf! Sat Reportin
response to a submittal under this appendia -
where it appeare that.(s)in c4see where no 1

f

review of the relative mertte of the subtrutted a~-.'
ette end alternativa altes under Subprt A of
Port 61 of this chapter is requestet there is a
reasonable likelihood that fcther staff -
eeview would identify one or more preferable
alternetive sites end the staff review of one

, or more site suitability issues would lead to
g an ineversible sad irretrievable commitment

of resources prior to the submittal of the .
E analysis of alternative elles la the

F.nvironmental Report that would rejudice
the later review and decision oc a ernetive
altes under Subpart r and/or C of Port g and
Subpart A of Poet 81 of this chapter,or(b)in
cases where,in the judgment of the steff.
early review of any ette suitabihty issue or
issues would not be in the public interest,
considering (1) the destee oflikehhood that
any eerly findirge on those issues would
retein their 6shdit
objections,if any,y in later reviews (2) the .of tegnisant siete orloce]
govert.rnent agencies to the conduct of an
early review on those lesues. and (3) the
possible effect on the pubhc Interest of ,

havirig en evtly,1f not necesestify conclusive.
_rcoolution of these issues.

.

e
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NUCLEAR POWER REACTORS

52
STATEMENTS OF CONSIDERATION

*/ 64 FR 18372 by Members of Co *ess to what extent se a of comments, ranging frota one.page

Published 4/18/89 leg' elation on the s ject was t.ecesaary, letters to roultl. paged documents, one of
Ett*ctive S/tt/88 and .tn dolng the analyds nectuary to whlch included an annotated rgwrite of

10 CTR Parts 2,60,61,62, and 170 reply to then qunUons, the tb whole rult ne commenters
Commlnton came to bebeve that moch included the Department of Energy

fun $t&O- AC41 of what 11 sought could be accompbthed (DOE), agencies and ofDen in h states
with!n its current etstuto y suhrity, of Connecticut, intena. New York, and

Early Site Permits; Standard Dealgn nus the Comm'ulon embarkd on Nc%b Carolina, the Nudeu Utluty
Certificatione; and Combine d (Jevnm standard 3adon rdemak4 Menegement and Resources Council

ne rulemdin (NUMARC), the American Nudurfor Nuclear Powor Reactors
I'hithy and highg procen has hen.y pubbe, A year and a Energy Council, We s tinghous e, Central

Aotacw Nudear Regulatory
Commlnton. half aao, the Comm!eslon annecced Ita DectMc, Combusuon Enginnr4 Stone

* *** D 'I ' '
intent to punue etandard!nUos & Webster, b U.S. Chamber of

rulemaking in its polley Statement on Cominerte, b Union of Concerned

evuuAnn ne Nucleat Regulatory Nucleat power p| ant Standardas tion (52 Scientists (UCS], the NuclearInf e :Uon an Rnource ServigeCommisalon is now ading a new part R $4684. September 16,1967) ne
to its reguleuces which provides for Poucy Statement ut forth the peindnles (NIRS), the Ohio Cittrens for

issuance of utly site permits, standard that would guide W rulemakly and Ruponsible Eurgy (OCRE), b

dulgn certlDc4Hons, and combined provided for a fort five-day ccement Mar) lend Nudest Safety CoaDUon, and

construccon permits and operating period on b Pot Statement On s e n e ral utibUe s, corporations, pubuc

Ucenses with conditions for nuclear October 20,1967, a out mld.wsy intereet groups, aad todividuls, All b

power reactora ne new part sets out through b comment period the NRC comme,nts may be viewed la b
the teview proceduree and liceneing staff held a public wohhop on the agency e pubbe document roon

nquiremenu for appbeations for thne policy Statement. Durig h Wohhop, The Commission has carefully

new b:ensee and certlficatione.no the etoff presented e detalled mt!me of considered all b comments and wishu

final ecuen is totended to achieve the h propond rule and inswered to upress its sincen appreciation of b

early resolution of Ocensing issues and preliminary que:Uons about it A ofan considerable efforts of b
enhance the eafsty and rehabthty of tanscript of the worbhop me; be found commente*s, While the broad outlinn,

nuclear pow er plants. In the Commissio<s pubbe docuent and even many of h details,of b

tenttivs Datt Msy 16,1980' roon Gehnen Bullding 2120 L Strut, propond ru!e remahd smchangid in
NW. Wuhingtork DC. Af ter a lengthy the finalrule, few secUons of the

ADeat se: Documents rtStive to this intemalconsideration of the ccarcenta proposed rule hve uciped revision la
final rule rney be examined and copied received on the pobey Statement and light of b comments, and some have
for a fee at W NRC pubbe Document the outline of h rule prenntet at h been thoroughly revtud. In b
Room,2120 L Stree t NW, Wa shington, Workshop, and af ter public bne".ngs of r* matador of this section of this final

the Commleslon and b Advisvy rule preamble, the Comm!nlon mahs*

PCet PVRTML A INPoR&&AT@N CoWTaCTt Committee on Reactor Safegua da twC general Neponses to comment & and
Stoen Crochtt, Attorney, Office of 6 (ACRS), b Comm!ssion Inued a ( kn sumrnartses both the comments
General Counset telephone (301) 49% propond rule (53 FR 320m Attdst 23, andits ruponses to then In Secuon D

1000, on procedural matters. or J.atory
1968) ar.d provided for a s!xty day of tila final rule preamble, theerry

Comm!ssion responds to commentsWilson, Office of Nucleat Re;u comment period.ne comment penod
the chiefissues raised by b comm.onRenarch, telephone (301) 492-3n9, on was estended to 75 days on 0:tober 24. ents.

techtdcal matters, U.5 Nucleat 1964 (53 FR 41600). Mid.wey through Whlle SecUon U often touches on the
Regulatory Comm!nton, Washington, that period b NRC etaff agal: he.d a broad poucf es which Us behind b rule,

DC 20555 pubuc workshop, th!s time on the text of ruden wishing to know mon about
suret WaxTAmy twoewAnoec the propond ru.a.: kn broad poucles may consult the

Durtta the second,75-day cor. ment statement of conalderaUons which wu
1. Background p,rtod h Com'dulon nceivd ont 70 Eubbshed with h propond rula,la

ne Comminion has long sought oectf oo IU, which procads action by.
.

a chie Gae lms r py%c prom en section through the final rule, theenucleat power plant standardiution
and the enhanced eafety and Ucanstng C'** " * l'*aP N M 78*" " * k Comm!nton noin minor changn and

', DDfT,*," == oHers some minor dartfications of b
_gT "[, M.Noe.ut,umeu as e

refortn whJch standardinuon could meutng of some provisions. For amake possible. For more than a decade, . .., A ix
Complete record of the dlH4Mncesthe Commlesten ha been adding (NDW Hbe 61 rua S. Impwum of b rokw No hi amt e=r e. kprovisions to 10 Cm part 60 and part 2

that allow Ior bmited degnea of ",,$',$,'!'/$','%'"$',"Og
standarditaUon, and for as many years, ..t twi u .t ww. ,, o i, .u. %
the Commission he a bon proposing comminion ad
legisladon to Congren on the subject.
De Commission was inquently asked
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between the proposed rule and the final Stsies. On the one hani the sco;.e e .ly in htshly restricted rg
' '

rule, readers may consult the Commission is vigorously secused of circumstances. ( '

comparathe text of the final rule, which promotittg the nuclear Industry and As to bow des!gns should be certified,
is evallable in the agency's pubhc thulung local governrnents and roost commenters thirth the Comm!Hlon
document room. ind vidual cithens out of the Uceraina has authority to certify either by rule or

process. On the other ha nd, the by Uceae.However, some commenters
Two Genero/ Respnses to Comments Commhplon is told that the licensing ne och nta ges in certification by

Defore summing up the comments and proces la "the rtuon" for "the loss of liceu e. OCRE, for Insta r$ce, e syn that
the Commission's tesponses to them. the the nuclear option", and that teform of certitc4 tien by license is more
Commission wishes to meke clear what that process is the "stne que non" of the apptc pru te, and some indistry
it has not tried to do in this rulemaking viabiuty of that opdon. commenten thLtd ht mon protections
pirst, although this is en important Certainly, the Commisalon hopes that on avaihble to the holder of a design
rulemaur4 it does not resohe all the this rule will have a benenciej effect on licerae than are avallable to the
e afety, endrotunental, a nd political the Ucenstrg proccu. In other worda- " holder * of a design rule. Some
issues facty nuclear power.The the Commission bopes that effort has commer. ten prefer certincation by
Comm!ssion received urgings to not been w asted en a rule which will liuur becem they belien bt a
undert ke deep reforms befort issulng neur b und. But the Commluton is horiq on a licenn hu to be a formd
this Last rule. The Commission was, for not out to secure, single-handedly, the e djuda tion.
it. stance, urged to streamline the hearing viability of the industry or to shut the ne nr.a1 rule reflects the
procedaree in 10 CFR part F Subpart C. general pubbe out ne future of nuclear Co r.'rdssion's long standing preference
nestructure the utibtles habilities under power depends not only on the Ucensins for certincation by rulemaking (see the
the price Andenen Act decide onu process but abo on economic trends and old to CHt put So, Appendix 0,

criteria shad be and niiebility of the
and for all wht safet{ ants, solve the events, the nfetfortunes, and much else. hang aph 7), and for certitc4 tionplant s, pobti:alapplied to all futun p ang pmcedurn which, wh!!e h

perdt imi pmudme wbn me[ed,problem of nuclear waste, turn at! health ne Comehston's Intent with this
and safety regulation-not just the rulemaking is only to have e sensible do not assume that formal proceduresNRC's-cer to the states, reconsider and stable procedural framework in are the best meana for resolving every
whether economic conalderations place for the consideration of future

gr,.). g,,y,,' deepest differences amongshould ever enter 1rto safety dechions, dest ns, and to make it possible to
conduct local running tsferenda on roofve ufety and environmentall: sues b '"y, thep naD

" I '" *" " '" O 'whether a gh en nuclest pcwer plant before plants sa built, rather than after, c memences f standardintion and
should be butt, and have Congma
directly revfew designs In sum, the Summary of the Ceaunents and the other evices for early resolution of

Laub tuun for b Dunsing
Commhelon wa e urged to do everything Commsin's Rumsn 4
before it did anything. ne cocunents on the proposed rule pro:ua. Ou commenter beueves that,

flowever, the Commission bas stuck are chmetenzed both by their broad onu a plant is built under a combined
liceme, there need be no bes. at aute the simple alrn in this rulemaking of agreement that standardization and

providing procedures for the early resolution cflicensing issues an bdon epmuon beglu.Sents of these
nenten charaeterize N propoud

(*C?a provision for an opportunity for astandard uuon of nuclear powcr plants desinble, and by their often deep
ruleand more generaUy for the early differtnces on what kinds cf designa

resolution of safety and enytrontnental should be certined, how they should be hunns jnt before opersbon as the old
lavun in I censing proceedings.ne certined, and what consequnces two step licensing proceu under a

Corun!:slon has declined to tie the fate cerittc4 tion should have for the dantot name. Ohn belku not only

of thb rulemakirito h progren of the licensing proce ss. that there should be such a hearing but

egency's many otuer ongoing efforts. As to what kinds of desigm should be aho thet resolution of tssues in earuer
such as reviolon of the agency's hearing certited, except for the very few who proueir4s does not entall any
proudures,implementauon of the. opposed any Ucensing of any nuclear resMetion on the issues which may be

policy Statement on Safety Coals D111t power plant, no commenter opposes the reind in the hearing after constivetion
$30:4. August h,1988), development of certfication of du!gns which differ hhey of these commenten attribute to
techn! ques of analysis of risk and cost, signiDcantly from the designs which the Co=m!uton an intent to do away
and preparauon for the liceming of a have been built hs fan but some, UCS, wi'h pubue participation in the licensing
high levelwasie repository.ne final for instance, say that only "edvanced'' prcceso
rule necessarily touches on substance duigns should be ceruned, and many, The Comm!nion has given more
whenever it sets forth requirements for including UCS, DOE, and Westinghouse, consideration to this issue than to any
the technical content of applications for say that only des!gns for whole plants other procedural question raised by the
early site permits design cert $ cations, abould be certMed. propcsed rule. As a result, the proposed
or combined Ucenses or discunes the While not withholding certtScotion rule's provislou on hearings just before
oppUcability of existing standards to from incomplete designs or designs opers tion hav e been revised in the final
new designs and new situations.But which are not advanced, the final rula rue (the nvised provisions are
evra 1 cre, b Commluton has a voided has moved a long way from 6 position discus sed in more detall below).
establishing new sdety or the Cornmhslot took in b leg'stative However, b final rule s0U provides for
environmental standards, although the proposalit rnade shortly before this an opporturJty for a hearing on limited
Corunluton may choose to adopt rulemaing began.nm, certification tuues before operation undn a
additional safsty standards apphcable was held out only for evoluUona.y Ught combined licenu. But b men fact of
to new designs prior to the advent of water designs, but was permitted for the this opportun!ry does not mean that the
de stan certifications, design of any " major portton" of a plant. tule ts hiding the old two-step proceu

Second, many saw this rule as the ne finalrule provides for certification under a different name. By far the
occasion for arguments over the future of advanced designs and perralta snater part of the tuues which in b
viability of nuclear power in the UnJted certification of designa of less than full put have been conaldered in openting
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PART 52 STATEMENTS OF CONSIDERATION
.

liceme hetrings would, under the new As is noted above, the rule, unlike the is alnady secured. Sn to CR 50.100m rule,be considered at the combined legislative p opesels which preceded it, and UCS v.NRC,824 F.2d toe (D.C Cir.i license stage etin a ceruficaUon provides for cereticauen of advanced 1987). However, initial certification doesproceeding. including the bulk of designs. Hewes er,it also provides for not involve backntting. Designen will,
emergency planning issues. Sim!!arly, certificaUon of evolutionary 11 ht. water of coune, etrive for a cost. effective
the n.ere tact that any hearing prior to designs.ne Commission's le stative design, but the Corran!ssion declines tooperation would be Dmited does not proposals oc standardi:stion ave incorporate a cos1. benefit test in the
mean that the Commlulon is e tternpting always focund en these designs, on the sta-dards for certmcation,
to remove the public from the licensinj

gounds that the ht water designs nowprocess.%e rde does not prevent the operat!on previ e a h!(b degree of c. Requ!rements on Scop'e oiMlgn and
public from paruelpating in the protecuon to public health and ufety, on p, totypes
resolution of any operating liceme lasue. Moreover, the Comrdssion does not

In the statement of considersUons11 atmply moves the bulk of the issues up believe that the requjrement in some accompanying the proposed rule, thefront in the licensing procen to the cues for a proto*ype is such a burden.
design certjfication, sarly site permit. Whatever barden having to test a Commission noted that the propond

rule permitted certincation ofand combined Ikense parts of the prototype tuy ba. the burden may be incomplete doigns only in limited cases,procus, lessened by agnements of cost. sharing wh!)e the legisladon the Comission
IL no PrincipalIssues among utilites and other organizations, had proposed to the 100th Congress hadand by !Jeeubs the prototype for
J. Requirements for Applicofions for commercfalope etjon. Itis weU to been less stringent about scope of

deslp.%e Comenission invitedDesp Certification remember also that, under the rule,
comment on whether the final rule

Because design certification is the key proMype inks b nquind only for should return to the policy reflected in

* ^b ut e ance ae n early "
0 rt

A t
on egirs t I cus's on of the g[,$,"d

prototyne testLs See to CFR part 62,
- ',# ($** h'h Ed"

#tio nup p asue reop n o

Appendix 0, paragraph 6.Moreover, a NUMARC, however, advocates s returncommn s on epro a e

Jni{m ots for app cattom for licensed prototype may be replicated. . to the policy of the legislation proposed
to the 100th Congnes. One engineering

a. " Advanced" Des! M b.R",ulnmer.1 to Address Unresolved firm argues that requiring complete
S Safe ylisen and Safety Goals designs would limit market forces that

ne proposed rule provided for
certification both of evolutionary light. Severalcom= enters object to the could contribute to standardization.

pro nd rde's requirement that ne final rule is even more stringentwater designs, that is, improved
versions of the light water designs now op leants far esttmcation propose about completenen of design than the

te nical ruolucem of Unresolved proposed rule was.ne finalrule's
in operation, and of " advanced" designa, Safety 1 sues and hl and medjum. provisions on scope, see i 62.47, reDect
that is, des!gns which differ significandy priortry Geratic Saf !ssues. Thla e policy that certain designs, especiallyfrom the evolutionary light.watu requinment aM at ones relating to destgm which an evolutions oflight.dnigns, or which incorporate, to a probabilisti: risi easessments and the weter designs now in opetetion, should
grester extent than evolutionary light. Comm!nion Thne Mile Island not be c4rtified unless they include all ofwater designe do, simplified, tnbarent.
passive, or other innovative me ans to requirements fer new plants.10 CR a plant which can affect safe operation

50.34(f). wm amoun9d in the of the plant except its siteapecincaccomplish their safety functions (the
distinction betwee n evolutionary light. Commlulod Severt Accident policy elstnuta. Su i WW Examples of
wster designs and advanced desigm la Sta tement (fc R 32138. Aurust 8,1965) designs which are evolutions of

discuned at gnster length below).%o and in the Coe=!nlod Pohey curnatly opersting light. water dulgna
Statement oc Standardinauen (52 R an General Electric's ABWR,proposed rule required that some 3464: September 16,1987). Some Westinghoun's SPho, and Combustioncdvanced design could not be certified

until full.acale prototype of them were commentm cad it " inappropriate" to Ecgineering's System 80+, Full 4 cope I

built and tested.While agneing with tho' impose this burden on applicants. may also be required of certain
Others ssy that no resolution of one of - edvanced designs, namely, therequirement for prototype testing of these isnues should be imposed on a " passive" light water desigm such as ieome advanced dulgns, several des!gn unlen the resoludon had pasted General Electric's SBWR and Icommenters, UCS prominent araong a cost.benent teet. Westinghouse's AP000 Considerations Ithem. soy that certificauon should be

The Comm!nion bebeves that it is not -
c! safety, for the Snal rule's requ!rement

not market forces, constitutebid out only to advanced designa. UCS inappropriate te nquin that an the basis 1arfues that without such a limitsuon on appheant for certificauen show either that these designs be full scope designs. |the dest ns which could be offered up that a particular issue is not relevant to teng experience with operating light.E
' for cerimcation, the proposed rule the design proffend in the application, water des!gns more than adequatelywould discriminate against the or thet the appkant has in hand a demontratu the advane safety impact i' development of advanced designs of design 4pecac resolution of the issue which port!cns of the balance of plant ;peater safety, becauso. given the choice (the appucut ts of coune not required can have on the nuclear Island. Givenbetween seeking certification of a - . to propose a gueric resolution of the thl experience, certification of these

1

frmiliar destgn and seeking certification tasue). As to cost. benefit testa, the designa must be band on a
of a declan which the Commission might Commisalon M11 of course apply them to consideration of the whole plant, or elserequire to be tested in a full +cale

the resoluuon of safetyissues where the the certificauons of those desigm wul
prototype, an applicant would choose to resolutions an being imposed on lack that degree of finahty which shouldavoid having to build a prototype, ex! sting plants and adequate protection be the mark of certificadon.
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PART 52 STATEMENTS OF CONSIDERATION.

However, the Commission has not - functions such as passive decay heat provisions in to Cm Part 50 for transfer
adopted UCS's postuon that no dayn of removal and WactMty control, which or revocaUon of a license.See to CTR

4

incorr.plete scope could ever be have not beenlleeraed and operated in 1480 and 50.100. However, a rule
.

certiDed.There is no res son to conclude the Urdted States.See id. certifying a design does not; strictly
that there could never be a des!gn which
protects the nuclear liland agelnst d. Certincation by Rdernabng speaking. belong to the dulgner,

Therefore, such a rule cannot be
a dverse effects caused by events in the The proposed rule provided for desyn tansfened or nvoked by adjudicatory
balance of plant.The final rule therefore cert 10c4Uon by rulemaking itere the enforcement. Appl >ing i SOM in
provides the opportun!ty for certncation Proposed rule was in accord Mth the parucular, to a rule cerufying a design
of dulps oflen than complete scope,if old to Cm Part 50, Appentx 0, would be akin to givte,g the vendor of
they belong to the class of advanced {a ragraph 7 (this paragraph is now the deste a patent, but the Commission

-les of Ing repleced by Subpart B of Part 62), has no authority to issue patente,desigra See i RU(b). Exam $e passiveHowever,in the riotice of propoud Nonetheless, the vendor whose designdes'gu in this elses include t
1 ht. water designs mentioned above rulemaung. the Commission invited is certined by rule is not without4
and non. light. water designs such ea cornments en whether certBeation protection. Section 52 63(a), the
General Cectric's PRISM, RodweU's abou!d be by license nther the rule. AdmirdstreUve Procedurt Act, and.
SATR, and General Atomic's MHTCR. Although the Comm!nlon expressed ultimately. ludicial review protect the
Dut here too the rule sets a y some doubts on the matter, commenten sendet against arbitrary amenanent or
standard Cerufication of an advanced genaUy agru that the Comm!nla h" reefssion of the certincation rule, and
dulp ofinco:npfete scope will be given the authority b bceme destps. Some the law of patents and trade secrets
on!) after o showing using a fulbscale indutry commuten and some pubhc protects the vendor against unlawful use
prototype, that the balance of plant interest groups alike go further and of the design. In order to give the vendor
cannot sipificandy affect the safe aque Gat cnu$caux by bunse is more opportunity to treet elements of
cperation of the plant pnferable. Industry commenten arguing Ge duyn u tnde ucnu, Ge nnaltde

Standard;:adon along these lines may : Patun WUeve that the righu and
indeed limit eome market forcas, oWgau as w ch anach b a beenu am provides that proprietary information

eleant Gan een Weh ausch k a contelned in an app!! cation for design

b.articularly those which encourage a *[m] IM*"*,*Ed
certification shall be given the ume

' ''gh!y differentleted range of tnetment that such informstlon wouldflowever, the final rule e requ{roducts., lon
la w, cannot be transferred without that S " I" * E''*" "8 " ' "ements

on scope in no way limit innovativs
vblic interut apphaun fu a cehcun a

enuys consent.Some fon b 11 en operating license under to Partvendorsand
arrangements amonfor bringing new P f Deatarchitect-engineers Qu'n b eve that the heerfr8 on60 b " I " E M *"* " ' "" *IE **"I

Y referencing a design cert'fication anddesips before the Comm!ssion. '9 be * f
adl$e$tEon.d suking a ne a des!per other than theThe final rule is cleanr than the

propond rule was in identHying those ne Commission continues to believe destper which achieved the
ceruScation would beve to com ly withdesigns which cannot be certified

that certi$ cation by rule is b. ferable toil 52 63(c) and 62.n, and the o erwithout a program of testing. For-

certification by Ucenes. As E sa
purposes of detumbing which designs des!p certificauon will,like a rule,ys, ahave designer would have to pay a portion of
snust undergo a testing program to be generic application Moreover, h cut MnWw & s#cadu M
certified, the rule d;stinguishes between leaves the certification. See to CFR im12 (d) and

certincation by rulemakjnkearingCommission free to adapt (e), as amended in this document.all adsanced des!pt-be they passive
lisht water or non light water-end proceduns to the requinments of the a. Applicability of F.dsting Standardsevolutionary light water designs,Some sub ect matter, rather than rely

We one excepdon,6e pr
did not eay what safety stangud rule

testing may be required of all advanced exc us!vely on formal adjudiostory
desips.Panive Ug taister des.gns are devices even when they an not useful a

would be applied to a des!gn profferedto some extent also evolutions of the .
(hearingkrecedures are more fullyda usse below) Finally,ceruncadon f r certificadon, or even precisely whatlight. water desips now !! censed, but

they have destp festures which are not by rulemaking permits the Commission existing information requirements
prennt on p! ants licensed and operating to consider reactor des!gns submitted by applicants would beve to meet In its
in the United Statu %erefore the rule fonip corporations. Hewever, the lengthy and highly detalled comments,
requires that the maturity of the passive Commluton will give priority to designa NUMARC proposes addicg to the rule a
bght water des!gns be demonstrated for which there is a demonstrated large number of highly speel$c cron-
through a combination of experience, interest in the United States. The ninencu to Part 50, and a statement
appropriate tests, or analyses, but most Comm!selon will review other designs that no other portions of Part 50 apply,
l.kely not through prototype tesuns See as resources permit. The finalrule presides that the -

I 62 47(b)(2). While analyses may be For the reasons just given, the final standards set out in to CFR Part 20, Part
;

relied upon by the staff to demonstrate rule retains provlstons for certi!! cation 50 and its appendices, and Parts n and i

the acceptabulty of a pardcular safety by rulemaking Westingbouse suggests 100 will apply to the new des!gns where
feature which evolved from previous also adding provisions for ce-tification those standards are techrJeally relevant

license, leaving it to the applicant to to the design proposed for the faculty.experience or to justify the acceptabuity
b[oose between certi!!cadoe by licenseSee new I R44 Application of Parts 20,of a scale model tut,it is very unlikely c

that an advanced design would be and certification by rule =tking The 50, n, and too to the cerufication of new
cartified solely on the basis of analyses. Comm!s sion. bowever, prefere
Prototype testing is likely to be required rulemaking and sees no advantage to ' ne prvsmi r* dd state mi en opptiauoc j
for ceruficaton of advanced non light. providing such an option. fo' c'Nf>aboa **uld b " to da***tr'W b' *
water desigt's because these NUMARC, while supporting dg yPd' g i Y $'$
revolutionary designs use innovauve certincation by rule suggeata adding r,grm. u on,ma so Cn sc44r> s ,
means to accernphsh their asfety provistorts analogous to edsting I sway 6s n :en (peopped nde)
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designs, u reflected in 16tu should must be a fonnal e djudication. llowever, portlen cf the costs incurnd in
to e long way towcrd establishirg the this conclusion is clearly not the la w: reguletters Deferralof fees is mon in

-.-

* regulatory standard that new designs thertfore, the facts in a certincetion line with the policles behind thod
roust meet, and thereby provide the proceeding are not wholly adjudicatory. statutes than is putting the burden of
regulatory stabuity ht la an essentlaj Moreover,if such facts roust be er. certainty on the public,prerequisite to re.aluing the benefits of utegorized at aU, they are more
standardnation. ne Comrtdssion " leg.sla tive" tha n "a djudica tive", a e g y g NY
recognhes that new dulgns may UCS defines those terms, for while they Standardiution hee the double atm ofincorporate new features not oddressed are "related to actMtjes of the parties". enhancing safety and making ft pouthieby the cunent standards in Parts 20,60, they are not uniquely so, and the
73 or 103 and that, accordingly, new facts about " industry pnetices, y arv

to resolve design issues before
constructJort Of thue two aime,standards niey be required to addren scientite data", ecgineering principles, enhanced safety is & chief, becaunany such new dulgn featuns. and the like. pre.construcuon resolution of dulganerefore, the NRC staff shau, as soon Several commenten also ugue that inues could be achieved s!mply thoughce pracucabie, advise N Commhston the certmcation procceding should be a combined constructjon permits andof the need for criteria for judging the formal a djudication because croo- operating Ucenees with cond|Uons.

safety of designs offeed for cert $cauon examination is an umurpaned means Ach!evemut of the enhanced aatetythat art different from or supplementary for discovering the truth AgatrL the which standardhation nales possibleto cunent standards in 10 CM parts to,
argument proves too much, carcely, that wtD be fnastrsted if too frequent changesf>0. 73, and 100 ne Comm!ssion shall every rulemaking. Indeed every species

consider h NRC staffs views and of tewmaking. should be formal to either a certhd design or the plants
referencing it are permitted.detennine whether addjuonal adju6catiert part 62 does not usume

rulemaking is needed or appropriate to the superiority, or even the usefulness, h propoud Me put forward
resolve genetic questlons that an of formal procedures for resohing every pr ncip Uy three means of preventing a
epplicable to mdtJple designs. no fuoe. but it does provide for their use contnual repession from
ob ctfve of such ru!cmaktg wodd be where they an the orJy means avaltable standardhat:0n. nnt b proposed rule

required that uy amendment profferedto corporate any new standards la for resolving an loue properly, by b "hddu" d a cumution be
te e t an o de el p sur.h brds in g peu for ew of App cat na ecnsM in a ndee and comunt
'the context of the Commission's review he Gnal rule adheres to the fee polley y) m d

n cm e ith the Atomicand approval of individual applica tions embcdied in the proposed rds. An Energy Act ud t$e Commlulon'sfor desan cerimcations On the other appbcant for de4Jgn certsc4 tion does
band, new dealgn feetres that er, not have to pay an application fee, but regdadona. Seced, b repood Me

6 apfthe NRC review of thebeant will have to pay b full
prohibited b license.e o a plant builtunique to e partledar des!

eddressed in b context ob. would becost o according to a certi6ed dulgn fromrulemaking
proceeding for that particular design. appbe4 tion, although not untu the maMng ar c% to any pan d Be

cert $ cation is refereoced in an plant wWc wu decribed in the
f.lleerings on Applications for Dealgn
Cert $cauons appbeation for a construction permit or certincation unless the licensee had

cornb!ned beense, or, fatung that, not been granted an exemption under to
Like the proposed rule, & final rule untu the certificadon expins, N CFR 60.12 from the rule certifying the

provides for notice and comment details of the scheme of deferral of the dulgs Wid, the proposed rule stated ;

rulemaking on en application for a fees appear in conforming amendmenta that h Comm!ssion would not backfit a ldesign ceru0 cation, together with an to the recently amended to CPR Part 1.70 certmed design or the plants built
opportunlly for an Informal hearing on D3 Dt 628n Decernber 29,1Mo). according to it tidus a becMt wm
an application for e design certifu.atior. UCS asaerts ht the provision for nece saary to assun comphance with thene rule also pennits the use of more defenal of fees for NRC review is applicab.e regulations or to assure
fonnel procedure when they are the " unconscionable".To the contrary, the edequate protection of public health and
ody procedures available for,resoMng Commusion betevu that there is safety. See 152.63 of the proposed rule,
a given issue properly. Su i 62.61. UCS riothing " unconscionable" about defens! 63 R M4. col 3, to M5, col. L %s ,

I

and others argue that any hearing on of feu for a program whose aim is to Commlufen invited commant on |cerimcation should be a formal enhance safety, whethat the amendment and exempUon |

adjudication. In particular. UCS argues 60me industry commenten assert that etandards were stringent enough, and on !that the certmeation proceeding will be the requirement for payrcent of the full whether the backfitting standard gave ide aling with adjudicative, as oppos d to cost of NRC review presents an certiteauens a reasonable deg*ee of
le,tisle tive, feete and therefore should be " insurmountable d;sincentive" to b final ty. Ses 53 FR 3?O67, col L
fully adjudicatory, UCS characterizes development of ceru0ed dulgns. Some ne comments focua on the standard
adjudjestive facts as " uniquely related industry commenters propose putting a of amending b certification, one group
to actMties of the parties that are et celhng on fess for certification review, of comments wanting to make it harder iinue" and legislative facts as "feets in order to help vendors better estimate for the " holder" of a certification to get |about industry practices, econom!c the costs of developing and certifying a an amendment, and another group '

impact, scientme dete, and other design. De Comr:Usslon fu!!y recrignizes wanting to make it easicr, Several
information about which the parttee that it will be difScult for a vendor to comrnenters say that b proposed rulebave no specialInformadon." estimate the costs of taking a design wrongiy makee it essler for the designer |UCS' argument proves too much. If the through to certincadon. However, a to amend the certified design than it to '

facis to be considered in a certlfication celhng on fees only displaces the burden for the Commission to backfit the |proceeding are whuHy edNdicativa, of that uncertainty from the vandor to design.To cornet this perceivedthen, because those facts are like the the public. in recent years, the NRC has tmbalance, UCS, among obn, proposesfacts considered in any rulemaking on been obliged by statute to charge fees that no amendment be gnnted untus it
eafety issuei, every such rulemaking which return to the Fedetal Trusury a constJtutes a safety enhancement, and

i
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PART S2 ST4TEMENTS'OF COfGiDERATION
~

.

lations ne AtorrJc Erngy Act features that i 50 59 prohlbits changingthat any amendment Eronted be
rePows the Conun!ssion to censider costs without p7ior NRC approval. Moreoveg,baMtted on all plants bullt according al

to the design beir.g amended. OCRE only in decidy wbther to eetabush or tb les el of deeign detad in certf;c4tione
proposes that at a rninimum, no whether to erforce through backfhting should afford ucensees an opportunity
amendment should be panted which safety reqdrements tht are not. to td e ads antage ofimprovements in
would entall a decrease tn safety. On necessary to provide adequate equipment,
the other side. NUMARC proposes proiecuen. See UCS v.NMC, t.24 F.2d ne comments on the proposed rule
virtuaUy the same standard as a 1% 220 (19C). utse two other important Lnality luues,
rcasimum: Any amendrnent which has ne faal rde. llh tb propsed rule, both core.ected with back$tung ne

rrrJts appUcaats for comb.ned first bears on the criteria for renewal ofr o safety lintset should be panted.
DOE in eflect argues that the b*.enses issued under the rule, and a des!gn certification ne proposed rule
Comm!Hlon does not have authority to licenseee of a plant bullt according to a provided tbt the Commluton would
ask for more than OCPIs minimum, ceruf ed du!gn. to request an exemption pe.nl a request for renewal of a design
because this type of arnendment would under 10 CFR 5012 from a rule cerufying certification if the design complied with
be propt4ed for econornic, plant a des:gn. Among the cocunents on the regulatforu in effect at renewal and any
eff.dene) or other business reasons and appropriatenese of ustr.g i R12 In the more stringent safety rtqu!rements
the NRC tu no expertise or authonty in standar6uuon context were NIRS which would bring about a substantial
areas tr.volving business judgments The comment that i !.0.12 permitted increase in safety at a cost justified by
la w firm of B.sbop. Cook, Puttell, and exempbens at a "whlm" and DOE's the increan (strictly speaug. the
Erynolds reptesenting several utlhues, suggeston that no exempdons should be backfit rde wedd not apply at renewal,
prop:ses a hMiting standard more panted at all Oct of respect for the but the proposal nonetheless
strigent than the cne in the propend unfo+ener the ComfrJuion to decided incorporated tb baMt rule's cost.
rule. De ContrJsslon should not impose to adhere to I E41L but the nna. rule benent standards). See 152.59(a). 53 FR
beMts on a des!gn for the sake of does require thet. before en esemplon SU'4. col. 3. Bishop. Cook, among
cortphance with appbcable terauons can be g anted the effect which the others, proposes that the standard for
ur.len the la:1 of comptance Eas an exempbon m!ght have on renewalbe comptance with regulations
adserse im;>act on safety. Golns even standardaation and its eafety benefits in effect not at renewal but rather at the
further in the same vein, th U.S- rns.it he cor.sMered. time the certitcation was or'ginally
Chaber of Commerce proposes that As a further guard against a loss of issuei together with any other more
esen where the lack of comphance has etandardita tion, the final rule, ogsin like stringent requireroents which are
an adverse impact on safety, the tackSt the proposed rule, also prohibits a justled under tb backfit rule.ne
shodd hve to pass muster under a licenne of a plant built according to a proposed rule's criteria wen in fact
crou benent analysia. certf4ed design frora making any change equivalent to Bishop, Cook's in their

The nnel rde places a des!pnet on the to any pan of the plant which ts impact on a given des'gn certficadon,
aame focting as the Commission or any des:ribed in the certification urJess the but they differed in their impact on the
other Lntertsted member of the pubbc. licensee has been granted an exemption timira of some backSt analyses, the ,

No matter who proposes it, a change under 10 CFR 50.12 fom the rule proposed rde proviir.g that some
wul not be mede to a design certfAng the des!gn, Because the would be dore S rMAJrge while the
cerbfic4Uon while it is in effe.:t unless certincation is a rule.10 CFR 50.12, not given cerGuison was in aueet.
the change is necessary to bring the 50.59. ls tb standard for determining However, the final rule adopts Bishop,
certficauen into compliance with whether the licensee may make changes Cock's proposal becaun it more clearly
Cor mtssion regulations appbvable and to the ce ufied portion of the design of ssys that imposition of more stringent

during a
requirements on a despJ be governed bytr. e7ect when the certificabon was the plant without prior approval from
renewal proceedira wiissued or to assure adequate protection the NRC. NUMAJ1C says that, given ths

of pubhc health and safery. 5ee practiattia of constnietion and the beMt standards.
I 52 (Waltt) Thus. the final wie cannot hmited tesourcee of the NRC staff, %e second of th other leportant
be said to reake it easter for a designer licennes need the flexibility afforded by fkabty !s sues raised by the comments
to a:nend a certine.ation than for the i 50.59 However, the Comm!ssion concerns the Enabty of to CR part 52.
Ccarn! ston to bacifit the destgr. But believes that the certificadona Appenda O (formerly in part 60) East
more important, the fbal rule thus themselves and I 5012 will provide the des!gn appre als (FDAs) already in
provides peater assutance thet necessary flexibutty with respect to the effect on the effective date of this rule.
standerdaation and the concomitant certfied porton of the plant (or atleast Section 52 47(a)(2) of the proposed rule
safety benefits will be preserved. as reuch texibibty as is cons! stent with stated that holders of mas in effect en

The Ccmmission is not adopting achieving the safety benefits of the effective date of the rule mlpthave
to subtrJt more information to toe staffD: shop. Cock's suggestion that standardaation), whue 150.50 will

cotnpliance be required only when non. contmus to apply to the uncertified to connection with the review for
cornpliance would have an advene portier. How much flexibulty I 50.12 certitcation. NUMARC proposes adding
ircract on safety. Ucensees seeking wCl provide depends in large part on a "pandfather" clauss which would
rehef from a design cert!!ication, who how much detallis present in a design prorJbit the Commiselon from imposing.
bebeve that non compliance would have certit:4 tion. and just how much is during the certincadon proceeding, any
no adsene impact on safery, should present will be en tssue whleh wul have change on that part of the design which
request an exemption under 10 CFR to be reso'ved in each certification is covered by an already effective FDA
50.1L Neither is the Commission rulemaking The Commluton does unless the change meets the criteria of
adopting the suggestion of the U.S. expect, however, that there wul be less the backEt rule.
Chamber of Comrnerce that cost. benefit detailin a certif' cation than in an Adoption of NUMARC's proposal
analysis be used to determine whether application for certification, and that a wou!d not only ented a significant
to impose beekfits on deelgns to bring rule certifying a desl n is likely to change in the force of an QA.it would6
them into ceropliance with applicable encompass roughly the same design also extend the range of application of

U
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PART 52 STATEMENTS OF CONSIDERATION,

- the backtt rde. Under existing NRC 10 CR 1006 and 10 TR p:st t.2, nplicants for euly she permits.See*N' refuladone, an FDA binds the staff in a Appendix Q (formuty in Part 80), s 611T(s).licenetog precetdLes but not in a prapoph 6.W Connecticut S: ting fast, although the Commhslon
certif cs bon proceeding: and even in a Councu strongly suggests ht h Sute eeknowledges the posilbuity that non.
!!ceraing proceeing the staff may, on of Connecticut would be unable to nuclear developrnent of a site wedd twothe pounds of s!rrJricut new putic!pate in an NRC bearing ao a.n postponed when a site is reserved for a
information or oiler good cause, appbeatJon for an early sita permit nuden plant and then a plant never
reconsider an euber determination See unlen b appuca tion propoa+d a bullt there,the Comm!ssion toeves
10 CFR put 61 Appendix 0, pararaph "spciSc" nucleu power plant FLsDy, that such a poss;buity does not loomt. Moreover,6 FDA does not bind b ene commenter h curc4rned that lasd very large. penora ut not likely to go to
ComaJssion or the Coram!selon's approved under an euly site permit the expense of applying for an early siteadjudicatory pneh. Id at parepaph tL rrJght never be used for a nueJe u power permli unless there h a good prospectThe t ack fit rule opptes to any proposal plant, and thus development of the land ht the site will be med for a nuclearwhich would rtpre the bolder of an for a non nuclear us would han bee.n power plant. Moreover,it may be thatFDA to meet a uw stuidard in order to neede uly delayed. many of the sites for which early alteremain in possesalon of the FDA, see 30 N Cornmiulon belleves 61 e6a.dy permits m!sht be sought arv stready setCFR 5030Zs)(1), but & backti rde site permlu can usefuDy serve as aside for un by utibues; thus, even
does not change the forca an FDA hu in vehiclei for tesoMng most site issues though non-nudeat development of thea licenstr.g proceeita c cert $ cation before large commJtments of r, sources site mtsht be postponed, non util!ty mesprocceding. ue meda Moreover, the Com::Juton of the site would not be.1.ast, evenNUMARC's pro ^osal, however, would
bLnd both the staff and the Comminion

believes that a term of ten to twenty during the period in whleb an ecr8y s:::
years for early site permlts wil! make permit h in effect, non-nudeu uses ofin a certjtcation proceeding and would early site permits mort useful fx euly the site are not prohibited altegether,

add a cost benett tot to the tests v hlch resolution of stu issues than wodd h See16116.enust be met befo e a determination tu yeu term in to CFR tric and 10 %e commens on 6 p oposed rulemade in an TDA codd be reconsidered-
NUMARC's propedal thus would CFR part 6L App. Q.becacu the Icv.r raise two ether important isvues
effectively amend both the backSt rule term will require less frequent concemirg the h!e's provistou on ear!y

reanessments ofissues than wedd the site permits.W nnt issue concerne band the cited pararaphs of Appendix shortet term no Eve yeu tersis a dMsfon of authority between theO. It would, in effect, turn any exhtin8 function not of the tthabiBry of the Tedetal govemment and localTDA Into a part;al certification. Here the trJormation sval!able to make 6 govemments over the siting of rmdaarComin!ulon woWd rather adhere to the dechlou, but nther of 6 fact that the power facilities. W New York Statennality provbicu In the existing
decisions made under those previsions Energy Office is concemed that theregulations,Indudir.g Appendix 0 and may only resolve isolated site luues * proposed rule leaves the imprenton thatthe backnt rule.W Commbsfon

belleves thet,in thh s!tuation, these and uticipate site utilization in 6 very only an eatly alte permit from the NRC
provisions adequately balance the need raar term.W Comminton is conSdent h necoury to set iside land for a
for finaltry with the need for flexibillty that there will be information a daquato nuclear power plant. To the contrary,
is deal with utforeseen safety advances to support site approvals luting up to 20 the rule does not, tndeed, could not,
er risks, yean Mer all,tM Commbslon beem chay b dMsin of subdty

plants and their altes for opesotion for between N Federal govemment and2. Early Sju Temic, periods of up to twice twenty y*ars- the states over the sitma of nudear
What deel certification la to the Where adequate trJormation h not

e afly resolutbn of dnign issues, the avetlable, early alte permits wQ not be plants. An early site prmit constitutes
approval of a site on.y undar b Federal

lasued.earl site ermit is to the early statutes and regu!stions administered by
reso uuon of s!te related issues. Both the na Commluton is aleo conMest that the Commission, not under any other
cartincarion and the perm!t make it nough infoes du a nector des 4n appucabh laws.
posalble to teseh e important lic nsing Mll be available in an early site permit W laet important issue raised by the
hsuee before a construction permit proceeding to permit sound judgments comments en eatly site permits concerna
proceedmg ney in affect make possible about environmentalimnacts and thus the proposed rule's requirement that the
the backing of designs and sites, thereby to enable state and local agencies such appl 4ation contain a plan for redreu of
making the licensing of a given plant a s the Connecticut Siting Council to the este ln the event that the site
more efficient. However, some participate aflectively in an esily site preperstion work and similar workfash-
commenten question whether the P*nnH pmceedint & Counc0 asys & S -,k aUcwed by 10 CFR
Comm!nton should lasue early site that for it to meaningfully participa te in 6010(e)(1) b performed and the site
permits The AttorneyGeneralof Now e deculoo on an application for an early permit e xpln s before it is teferenced in
Yerk, for tutance, aees no need for alte permit, the appbeation wodd have an application for a construction permhto contals ''
early site perm!!s and questions whether dia:hargen, projected enlulon.or combined licenes issued under the
there could be g ounds adequate to alta impacta, safety factors, rule.W proposed rule nquired that b
support approval of a site for twenty sad euct operstlocal parameters * * * plan provide renonable assunnee that

|
i

years, b tenn of ear!y s!!e permits PM, ?osed for a altv. It b just nch ndreu carded out undet h plan would
1under the proposed rule (the final rule wormation which both the oposed achieve a *self-maintaining.

pmvides ttet permita will have terms of rde and the taal rula woul requits of environmentally stable, and
between ten and twenty years). lle aestheucally acceptable !te"which
points out thei under the NRC's current * N m cam 1Mh w s.w m conformed to local soning laws.he
regulations, NRC eatly dechtons on alta nar"uon et 64 eptreinas tem or sa a only important difference between the
suitabibty issues rahed in connection $Nff,7,Qj,'Or@$,Y,,h proposed and final rules on this subject
with a construction permit gent: ally c id a,, m 4,,, ,rkehry wtud e emn is that the final rule requires such a plan
remain effective for ordy five years. See tuua un e r* nrr nm mAm. only of applicants who whh to perform
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the acuvities allowed by 10 CFR (for the text of section 183, ne below). rM 6erwpon tuve a bene to the
f 010(ellt).NLTMARC nye that this ney often cite tower Reoctor ap; w nt... gg

. requinment is "inherenuy unworkable" Derclopinent Co. v,laternouonal Unloa 42 U.S C 2235.To be sure, the section 'l
- -

and wou!d involve the Comrr.lssion in o/ Elecuicol WotAers. So? U.S. 96 spests in terms of a construcuen
matchir4 redie e agalut a vtriety of (1961) e e support for this interpntation .
local son.ng la ws, of section 165.To these arfuments, u[jceese's being !ssued Ant, and then artrJt

(presumably en operating
- To the contrary, the rule's provisions those who believe that there should be Oce ue). However, the contrast between

on sl3 redress, including the provision no he'arig. or else only a highly the two Ucenses is not fundamental to
on :ordr.g. are modeled on the rediese restricted he ating. after construction to N seetion.ne eubstance of the section
requirementa imposed on the Clind complete reply that secuon 16th of the is clearly indicated by the ude of the
River Breeder Reactor project. See in the Atomic Energy Act gives the section and by the list of findings the
Matter of the U.S Department of Energy, Comm!ssion authority to combine a ComfrJesion rnust make.ne uction
et al. (Clinch FJver Dreeder Resetor coutruction permit and en operating may W persptresed thus: A
Plant).1.BP-85 -7,21 hTsC 507 (1965), bcense in a eingle Ucense (for the text ti construction permit la not a grant of
Moreover, the Corrainion has long sectjon ic1h. see below). authority to operate once construction is
required that applicacts' emirormental A closer look et section 10th and 185 comple te; before opers tion begins, the
reports discuss compliance with local shows that section 16th clearly gives the original opplication snust be brought up
laws, including toning laws.See to CFR ComtrJssion authority to combine a to date, and the Comm!ssion must make
61.45(d). Apparendy,NUMARCit act construcUon permit and operatin4 certain amtmative Undings.nus the
opposed to rebess per se for (license la e single license and thbt criucal matter is not the separadon of
NUMARC's proposed rtvision of { 5123 section te.5 a not inconsistent with the two licer.us, but the need for
of the proposed rule speaks of the section 16th. Section 18th says,in ancinc fWs Wfore opmuonElth
po:sibility that tedies of advene pertinent part, that the Comminsion bee t1Js uWtanca, both b propad rule
envlionmentalImpacts might be the authority to "coulder in a single and the Enal rule are entirely in accord
necessary.ne Commission is only oppDestion ene or more of the activities (the t.ertinent provisions of the final rule
requiring that sua redress foDow the for which a teenn is required by this wtU be deactIWd to mm deuil blow).precedent eatsblished et Clind River Act land) combine in a single lleenje Moreover,in differentleting between a
and proceed accor&g to a plan one or more of such activities . . 42 *consincuon permit" and a later
incorporated in the early s!te perrJt. U.S C 2201.ne plata language of this "Wenn" uctiot 185 is not ukhsCentalt.ing a redre e plan, the permit section clearly appliee to the combining oception to seebSn 16th. Section 165
Itself w!U constitute assurance that,if of construction permlis and cperoting doee not say,forInstanos,
site preparation actMtfes are c4nted licenses, for both construction and *Notwithstandirg anything in Section
out but the site never used for a nuclear operation of nuclear power facilities an teth to the conbsty, applicants shall be
power plant, the site wiU not be leit in "actMtles for which a license le panted kitiaUy only a coutrucdon
an unacceptable condJtion, required by th!s Act", namely by permit." By speaking of a separate

*U * "".d 185 of the Act, see 42
".S C."2231 and 2235, and section 103e inuance of a liceue after completion of3. Combineducemes U construction, section 183 simply

a.%e Commisalon,e Authority to Issue of the Act makes any Ucenn to operste corJorms itself to the simplest case. inCombined I,icenses a commerdal nuclear power faciuty which b bcenns m in b.it
%ere are two important questions in *eubject to such conditions se the elementary. uncombined sta tes. end

connection with the proposed rule's Comminion msy by rule or regulation evod. having to make an alrtady long
provlslons on combiud construcUon establish . . .* See 42 U.S C. 2233. Had section longer in order to acknowledge
permits and opmting bcenses with Congns: latended that construction 6 can which neton teth maku
conditions.ne Ant is whether the permits and operating Ucenns for pen:ble.Moreover, settlon 185
Commission has the authority to iseue commercial nuclear power plants be a cknowledges Section 16th implicitly
combined licenses.no second la neluded from the language of netton when it spuis not of a separate
whether,in cases whm au design 16th, surely Corytte:s would have said splic4 tion for an openting Ucense but
issues are resolved before construction so right in that sect!on, for the plato s,ma!y of an updating of the original
begina, there should W a hearing ther langusge of that section invites their app {icaUon. Derefore, neltner the
construction is comptete, and if so, what inclusion, and they are the most . pg.,csed rule not b itnal rule can be
issues should be considered at the im odant hensu issued under the Act, faufted for not providing for a separate
be ating. ection 185 is not to the contrary, inume of an opmung lim

Comments on whether the Section 185 says in pertinent part, nis inte relation of section 165 to
Commission has the authority to iseue CONSTRUCT 10N pERhCTS.-All con $rmed the legislative history of

be4nts for hear.see to cot.struct. . . the sect %n. 19M.when Confess wascombined lit.eraes tend to mirror the opptuun famn shau , . .be injtlaDyoucommenters' views on what kind of considering proposed amendments to
beartng should be held aftar {an sys[ cme . . . gn the Atomic Energy Act of1946,

rm e
,

construction is com{leta. In o6er words. fa4 um b PJig of any Mdhi representat!ves of the industry
,,

the d!scusslon of thJ !ssue tends to be informanos e,eeded 4 bety b origina) complslasd that the proposad section
result oriented. nua, many who believe opp |iudon up to data, and a;en f.ndmg that 185 required that construction of a
that there should be a hean'ag after - the fedlay suhriud hu been constnacted facihty be completed "under a mm
construction, and that it shodd be as and wtU o;4rste to corformity with h coratmet!on permit, wtthout any
fuU a hearing as operating beene opphutloc as a:nuded and in conformity assurance at that stage that there will be
heatings often are, argue bt the N,('{'y*,''IM^$*(*fg,6',and issued any !!ceus to . . . operste it after,
Commission he a no authority to inue tood caen being it hae met au b specific 4Uons of the

in h abunce of u[uton why b g,nting of constmetion * umit." Atornic Erkergy Actcombined licenses.ney clelm that shoe w h Comm
section 183 of the Atomic E.nergy Act a he,nu wodd not be in accordance with of 1954:Hea on S 3323 and H.R.
mandates a two-step bcansing process b provtalons of this Act, the Commisalon 8882 bafore the jolnt Committee on
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Atomic tr ergy,63rd Congrees. 24
". Session,113 (May 10. %54). %ese Adintnistradve Procedure Act (APA) bearing also bdieves thei en issue in thewhich a sys,in effect, that adjudiesHon

representativos proposed instes d that is not poqu! rod in cases in which the hearing should be whether construction
*

| has been completed in ecoord with the -power factUty appbcants should be able agency decielen resta '' solely on te.ms of the combined license, and theto obtain a sing;e license covering au inspections, tests. or elections", See 5
aspects of their setivities--construction, U.S C. 554(a)(3

final rule so provides. Alse, under
poneselon of fuel, and operation- and provistou of c). Under Part 62's section 185 cf the Atornlc Energy Act,
that the Ucense should contain the

ombined licenses, a

conditions the applicant would have to combiried license will contain the tota, the Commission m'ust find, prior to
facility operation, that the facuity has

meet before operation of a constructed
inspectiert and analyses, and
acceptance criteria therefor, which an been constructed and wG o;frate in

facility could begin. Id et 113 and 118. neceseary and sufficient to provide cor.formity with the api the Comrn!sslen.nucation and the
rules and ngulations oOn this pro

look place:posal, the foUowing coDoquy reasonable usurance that the facility%In statutory finding in the context ofbas been constructed and w!U operate in
Fepresentstfve FCNSKAWMat seems to conformity with the Ucense and the Act. Subpart C of this rule, translales into

ene to be res sonable. that you should put eU Su i SW. DM e aripment amoets to two separate but nlated regulatory
the cond,uons into 1 lleense that c4a t,e put the cla!m that the kJnd of tests and findity that comphance with the -
into t beenes That would be falt enough, lupectJcns epolen ofin Part $2 is the acceptance criterie Ln the combined

Chainnan CO2 Would you mind my
same as the kind of tests and Dcenn wUl provide reueneble

interrupont W tannot that 1e done under impectior noken ofin the APA. anurance that the facluty has been
Ne co:.structed and will operate in' ' 'w , ,g sej, n h,',', aecordance with the Comm!H!on's

1 [ g Detroit
Ed:sonj i think it un$reser,tbted]y would be so o e
ope ra ted. and Wedom ahould not be " S" "* 8 "" "' ""I *#

criteria have 'in fact been satisted."DeChalnese CO2 Of course it would. a e ad n a

Id. at 119. Chairman Cole said this even former Tmding will be ma de prior to
eve finding the Commleslon must issuance of the combined Ucense, andthough neither of the draft bills before

the Committee contained the text of makIbefore operation begins under awG cuenaruy be 6e tuyut of any
what is new section teth. Twelve day * combined Ifeense will necessaruy ecmbined Ucense hearing under section
later, as if to put the matter beyond all always be bued on whoUy self. 180s of the Act.%e latter finding
doubt, the Committee incorporated u e implementing acceptance criteria and cannot by its nam be made unuHater,
present text of section 16th into both therefore encompaned within the APA after cor.struction is substantf aUy
blUs The finalrule provides for just exceptjort ne Commission does not complete, and therefon cannot by its
such a !ngle license,with conditions, as beneve that it is prudent to decide now, natun be de s@nt of an beanna
was Aneuned in this colloquy. before the Commission has even once pri r to inuance of the combined

'cwer 8teoctor Development Co. v. gone through the process ofludging Ucense.Dus, t; the extent that an

E ectricol li'otA ers, 367 U.S. 396 (1961k whether a plant built under a combined opportunity for hearlag should be
h not to the contrary.%e issue in that license la ready to operate, that evary afforded pnor to operation, it should be

case wu not whether the Commleston
Anding the Commission will have to confined to the etngle issue that cannot

had the authority to combine a make at that point wiU be cut.and. have been htigated carUer-whether the
cor:struction permit with an operating dried-proceeding eccording to highly acceptance cruede am uttsfled.No
license wf th conditions, but whether the detalled ". objective critetta" entalling commenter has offered anylegal
Comrn! slon could postpone the ultimate Intle judg nent and discretion la their argument to the cetrary,*

appucatier and not involving quesdona Commenters dis:,,; tee greatly onsafety findings until construction was
cor:plete The Court ruled that the of "credibthty, confhets, and whether any other issue should be

sufficiency", questlets which the Court considered in a hearing ne preposedCommisaloe could and found support
in UCS v. MIC, 735 F 2d 1437 (D.C. Ctr. rule prwided that intervenors couldfor its conch.ston in section tas, which

abowed. the Court aald, that "Cong*ess 1984k held were maAs of tssues which contend that significant new information
conternp!sted a step by step prdcedurs." should be Utigated at leset under the showed that some modi!! cation to the
367 U.S. at 405 But the Court did not

facts of that case Indeed, trying to s!te or the des!gn was nxenary to
assure that the tests,inspecuona, and assun adequets protectJon.To this,say,"section 185 mandates a separate related acceptance criteria in the NUM.8JtC responds that "no one couldluuance of an operating beense,

notwithstanding section 161b." The combined bcenn are whoDy self. seriously censider ordering a new plant
interpretation of section161h of the Act implementing may well only succeed in with the licens!ng uncertatntles it would
was not at issus, introducir,g inordinate delay into the face."NUMARC pro oses e completehearing on the application for a rewrite of i 5t103, efements of which
b'omp3eteHearin3s After Construction lacombined beense.

nus, the art discuned below. Several todostryC
the rule shou \vestion beccmes whethercommenters potnt to the "added

d provide an opportunity burdens" that app!! cants would bene first tuue concerning heartngs
after completion of construction under a for a post construction hearing on the assuming under the posed rule as
combined license is whether there tasues which an not excepted from unds for severel ! ting the issues
should be such bearings at au. Most adjudication by the APA. Whether the

commenters, whatever their affi!!ation, Commiulon could or should go further .or hearing Rockw U laternstional, for

- beliese that there should be the under its governing statu.es we leave to Instance, clatms that, with the hearing

opportunity for such hearings. hey futum coulderation and experience:
. % ga%,y, ,. a

disagree only over bow limited the this rule adopts an approach within the
bounds of our legal authority which sets thm aw h sa st...c. or p%, %%. ins*4 es m t,

hearings should be. DOE argues that renoneble limits on any post. skwi te ui uwe ay me smus of th
he"" **W '* t* lathere should be no such hearings at all. @',,'' g^".g"co'eame umAs the principal support for its construcuen hearing in this regard. [ jf,*j* ,7
.%,42, u ppomy to, % .g%,.argument, DOE citea the section of the - every commenter who believes there

abould be such an opportunity for - em
tut wm ta mede pier so r ctiltr es rstiars
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under i 62103. den willbe four public To de extent that these comrr. enters CrR 1206.nts e pproach to inues

hear 1r.g interest groups also take a dim
offer any practical arguments in fevor of concerning the tnadequocy of thefor n ch plant.-

Pubhc this approach,they are not Mrsuulve. combined teenn is wen. founded in the - i

view of the proposed rule's limitations Rockwelllnternational may engsgt in discretion efferded the Commission
on the bearing though their rtuona are some double. counting whenit tuerta under secuenit5 of the Act to
not the it.dustry's. UCS sa ys that a that there are four public hes .ngs for determine wbt co'nstitutes " good
heensly proceeding without uncedainty eoch phnt.but when the Maryland cause" for not permitting operabort ands

is a sbm.OCFI goes further and Nuclear Safety Coalition ny a that the in Se nr.alogy which tNa approach bu
enerts tbt the uncertainty should be public can detste beensly tunes only with de wmy construction permits are
dist ibuted e qually:"In a perfectly fair in an early site permit hearing and after treated in opersting liocut p*oceedings.

proceeding (the) thanc.e (land Nucle atconstruction. and therefort needs Contentone alleging inadequacies in aof winnjng)

would be !W ne Mar) ly two another hearing on design isnues.it construcUon permit are not now
Safety CoalP.jon counts on inexphobly simply ignores the a dmissible in an operatirsg !! cense
hearings for each plant NIRS asys that mandatory pubhc bearing e .the proceedbg Similarly under the final

- rnany problecs with the current application for the combined licette a.nd rule, contentiots alleging ins decua cies
gereraton of reacton were cured under the o;tortunity for a pubhc hearing on in a coinbbed license are not admintble
the full two step Licensing process. an appilcation for a des!pn cert $ cation. in a posbconstruction hearing. i

%is latter g*oup of commenters Moreover, contrary to tCFS, Moreover. as we rioted this approach
appears to be opposed to ar4 imitation shortcom'ngs in certain p' ants were not idly satisfies applicable law.l
on the pest.censtruction hening. for cot d2scoveredbecause the utenting E " I"""

one of them pqtue {roposed rule e
poses a concret* proceedings con Isted of twc steps but

shernathe to utbr huun de 1;n inves had to be nene are taken up section by section.
provhtons on the eating UCS does ay toolved and conetruction mede to Not discuned are most of the many
that the hearig shodd encocspass *all conform to de sign before c;< ration charges inade to the proposed rule for
luues tbt are esterial to the NRC's begart Part 52 provides for to less, the sake of claribt , brevity, consistency,
pfan " t$t shementis eit$er so %e ha) rde adopts a era spedch and WMore noung,.

forw aid approach to My L e Saue4 kwnn. ls eaWs FednaWstu
general as to be just another way t put 6 any posbemtrucun harla n a nota moves Appendia:M.N.O,and
the question of whatinues shodd e com'ulned lleense. As a catter oflogic, Q of Par 50 to Part $2. so that, except
encompanei. or it is the claim that, every conceivable contentier. which Iof Subpart F of 10 CFR Part L all of the
when it comes time to determine "#" "M *" "whethet the piant has beert idit in "*hOddM W'** standardisan'on and early rnolution of
confonnl+y with the terms cide necessart!y take or.e of two ge.r.eral

combined licenn, al! the operatW imit wedd adege eidu dat beming luun wh in m pad of to

license inces ruohed before
construction had not been ecmpleted- CFR Chapter L Readere are reminded

construct % should be treated as if they and de plant wodd not c;< tate-.tn
that a comparative text showing au

had never been resolved. Many coMormity with the tenns of the deleuom from, and addittom to, the

commenten doin faet seere to be
comb!ned liceest, or that thoet terma proposed rule is avallable la the NRC's

rnaking such a claim. for they contend were themselvee not in codormity with pubhc document room,

against any limits on the pos,. the Atomic Energy Act acd pertinent L hrly Site Fermits
construction hearing at the same time Comm!ssion reguirements, ne $nal rule
that they eupport the idea that design make issues or codormity with the At the suggestion of NUMARC and

lesues shoW4 be resolved befor, terms of the cornbloed liceue part of others. I SL17 now ghes applie. its for

construction, any poskontruction bearty,. unlese early s!te permits the opuon of )

- nere have to be substantiallimits on Gose inues are excepted fmm submitting partf a! cr complete

the luues that can be raised after adjudiation by the APA er.gtfon for emeTency plans, for final approval.

constructior. A liaming proceeding findir:gs which are based solely on the Neo, the section requires a redren plan

without an) uncertalnty in resat'may be results of tests and tmpestona.no only of appliants who wish to be able

a sham but the bulk of the uncerteinty final rWe does not attempt to say in to perform the s!!e preparation work and

abould be addrened and resolved prior advance what issues might itU under simHar work a!! owed under 20 CFR -

to. not after. constructiort Part 52 doce that esaption.%, comments are 50.10(e)(1). Last. Incorporating

not terneve uncertainty,it simply nearly unanimous to the op'nion that suggestior.s by UC$ and others, the

teallocates It to the beginning of the issues of codormity with the combined secuon nys what factors should be

licensing rocen.ne alternative licens are properly encom;aned In any considered in determfalng whether the
apparentl effered by opponents of post construction bearing Monovn, aree surrounding the site is " menable"

limits on e post.constructico hean this limited opportmity for be artne le to emergency planning To avoid

14,in ef!ect, to double the ucettainty y- consistent with the Corenisalon's h!1er suggesting that the Commission le

considering every dulga lasue twica. tbt, even tf section 185 did tM spesi at *dopting new ernergency planning
all to the need for a codormity findtng. etandards, { 5117 abandons the
the Commissionitself wodd need to proposed language of *amensbility 4o

* Ene ecmdes to ocne neuen er e p. dusty .
! tar pm.d.st ta wWe pedoct Imus cW4 be tnale such a find.ng prht to operation in emergency planning"In favor of

edlen% regw#s en toem oe och ordet to conclude,in the language of largage drswn from exisung
eYtN D won N theb $ te Hcuon W, that openbon is not - tegu.ations on emergency planning.

wta-4am somem opes et the piens intm! cal to the health and ufety of the Section 5118 now makes clear that

due tism tw t.. im du,en a7 tnt.at public.ne final rule also provides that nted for power is not a consideration ati

I[6YeONM1.I.$,y inues of whether the terms of the 'the early site permit stage.
i

combined license are themselvH In a number of plaen-l( 6LZ3. 62.&A'

and a peace,4ms in whid ime pey hu s tss
em er-tamme u am. .mus no ocu. (nedequate are to be brought before the E167, and portions of other sections-
'Pedat! far. Commisaton under the provisions of10 the rule provides explicitly for ACRS

|
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n review of1mes to rne.ke cleos tha t, even original permit can be tied at a term
performance requirements and include

-
s

, though the AtorrJc Energy Act does not, shorter than twenty years. See
the necenary codes. standards, andin terms.give the ACRS e rote in the

15227(a).Eter.tir.g of eatly she permha, design in its comraerit on 152.31, DBoeuf, cSer a cceptance and performance
c ertications, or combined lice u e s, the Lamb sygests that at renew al, the ctheria to which the equfpment and
ACRS is to b ve the ume to:e with burden should be on the Commluton to eatenals wiU be fsbricated and tested.
nspect te these devices tbt it does wnh show why an early she permit should Coutrvetfon and Instaun tion
ropect to ecutruction permla,

r pt be renewed, but that a given permit s;4cincation would have to lderatify the
e;.ent ng liceues. and the U e.

should be renewed orJ) once, and for crue is and methods by which systems,
Whtreser the ACES te s
5L the lotenuon is dat t[%clen ofin part not rnore than ten years. ne final rulestmtu n and components are erected

e ACRS review retalu the provislou ofthe preposed or (nealled in the factbry and include
the pert;nent lanes accord.ng to the rule, because they p ovide toore a ccep ta nce, pe rform a nc e, inspection,
onndatd: stecded therein.

As in the propo6ed rule, | 5123 holden o>f perm!ta-to boS the Cctrainton and
and testing requirements and criteria.Cex!b!Dt

in i 5:47, the provisions on te:Ung of
provido that the holder of an early site Mah of the d seunion in Sections prrActypes ha ve been reworded to avoid
permji whi .h contalu a site redress 111 f. and IL3 b- abov e on the finality of 8v&2esung a p*nurrption that destgne of
plan. er the appbcant for a constmcuen

des!6n cert!DcaUons and hearin6s afterthe affmed cien could be certif;ed only
permh or combined been6e which coutruction b reles ant to the after necessful tesung of a prototype.
eeferences such an early si:e permit, provisions in i 52 39 on the Onality of One indnidus) and the U.S. Metric
rna) perfom the activtties at the site My am ;umus SecUon 52 39 now AssociaUon urged that the r;'' require
allow ed W 10 CFR Sc 10te)(1) without atste that, escept in certaln lunited the t techrJealinformstlen in
f ret obtaining de separate CMdancH. lesuH, rH6 d in a appbcauen3 be in rnett!c units '). NRCauthorintion te uding on an eu she pumit shad staff Dtheves there ls enuch enerit In \laNew York State hulted by I 50.10. not.e. y OfDce appean f4 truted u rochefin any lat" presosal

holan e, but because the public hu nv
to take ttJs to treen at the holder of pmudag on an appucation which p;.ortunity to comment on it,it
the penrJt may perform the work refetences the early site permit. One of is not brorporated in the nnal rule. ne
without NRC appros at To the centrary,
the early site perrJ1 which contains a der C ' at tbe e rs

NRC staffis considering propos!ng an'

**
' I"# " " '" W 'the

redres s plan is Itulf NRC appre at ne urly !!e permit should be modited, Comelssion review,
law trm of LeBoeut lamb. Le!by & i MKa) 2)@)anu n that 6e On ]! 519, M.M. and 51cM h
MacRae. representing several utibtles, '#jd'8I*n sha e s e 1'' " remarks in Section fIl1. above on
arpues that recent case law, especiaUy

wh3 Se can[ard
, dan || 5123 51r, and 52.39, respe vely,gg ,

NRDC v. FIA. M9 F.2d 156 (D C. Ctr. Aho. I a2M rf he proposed ru, set ten
W.8) cans into question the ne :ame neuon. 6 pungrop5 (a)W of ta

y can u the 4 ration of certincauona.
Commisston's hmttauens on non safety 2 Design Cert $cotions ne fL n r3 e tiends the dantion to
related contruction before issuance of a titeer yean. Ic perm!t more operating
pennh. leDocuf. Lamb condudes that in the proposed rule. | 5145 contained ex;4r ence wig a g!ven design to
| 5233 and related portions of part 52 rnaterial on scope of design and tuting accu clate % the cutincadon
should be deleted and the lunhouons in of prototp nu ruterial now

C00'8 -9 for ts...wal or ceases to bei 5010 reviewed in thelight of the case appears. in enod,ned form. In ( 52 47 aveCatie to applicants for combined
law.The Office of the GeneralCouuel ne phrs u *usentially complete ! Renes In addjuon. l 5163(a)(3) now

nuclear powerIa s a." which is und inhmas Comm:ssion-orderedis undertak!rg a review and will lant
M 45. la define design which modications of destgn-ceruGedrecommend to the Commission if anY

changes to these section are warranted- Lndudes at structures systerns. and elecents of a specfLc plant to situations
le te meanttme. the Commbsion has compenenu which can effect safa in which the rnodScation h nectuary
decided to keep Part 52's proth,iens on opention of the plant except for slta, for adequate protection and special

*

sue won it. tact and conshtent with the spegne ,;ements such a s the service
Cbcunstances as defined in to CFRrelated provisions in Part 50- weer intake structure and the ultimate Sc :2(a) are present. nis double

Secucn 52 27 now contains some of Ltat dnk Therefon. then portions og reqwenent does not mean thatif athe desip that an either alte sthe material which appeared in l 5L29
of the propend rule. OCPI objects to (such as the service water inta(necinespecinc plant presents e.n unda risk but

to s;edal circumstances are present thee

the provision in | 52 27 which treats an structure or the ultimate heat alnk) or
early site permit as valid beyond the include structurn. systems and

plant wiU oct be modined. Rathat, the

date of expbation in proccedirq;s based com;,onents which do not affect the safe modication wiU take place through

on appbcauons which hase referenced operation of the facihty (such as mod 3 cation r.f the certled design

the early s!te permit OCRE argues that w arehousu and sewage treatment itself, as provided for elsewhere in the
same section.

this provision aUows cJeser appbcants fac! hues) may be excluded from the
DeoretjcaUy, it wonid be possible '!orscope of design in addiuon, anto avoid new site re an appbc. ant whose appucauonreferendng an ea&quirements by essentally complete design is a design referenced a certmed deelgt to selectsite perm!t just

really an n*pir'
- i bottom, this is that has been finah2ed to the potat that

des'per(s) other than the das!per(s)before 11 ex

gument that early site procurement spec $ cations and

permits should hase shorter denuons. contruccon and instauauon which had achieved cartifcadon of the
etandard deMgn. Section 5163(c makes

%e Commusion is contdent that the
speciGestions can be completed and

ency will be ab|e to make alte rnade aval!able for audit lf it is cleet that such an app!1 cant m!g)ht be
e 's which wiu retain their determined that they are required for required to provlje informauotohich is

er the duratjons provided for in Commiss!on review in accordanca with
normally contained la procurtment'

. .ule. However, the final rule the requirements of 1 M.47(a), specettions and constructlon and

revide that the darstion of an
Procurement specifications would have instatation specificet!ons and which h
to idenufy the equ!pment and material conshtent with the certified desip and

avai4ble for audit by the NRC staff.
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Also. l 5213 requires a demonstration Section 52.83 now provides that the that it would be acceptable for
tbst the new designer is qualified to initial term of a combined license shall interened persons to walt until notice is

i .
supply the design Last, the new not exceed forty years from the date on received before they enmine the record ; j
designer would have to pay a portion of which the Commission makes the of construction.These Ome periods are
the cost of the teslew of the apphcation imdings te gulred by I 52103(c). like the sixty.dsy limit in the Hotbs Act,
for cert fication. Set 10 CFR 17012(d) On 15L57, see the discusslon in 26 U.S C 2344, for petttions for diect

a nd (e). as amended in this document. lt Section IU 1. on i 52.13. Judicial review of an agency rule.Then
is expected. a a procucalmatter, that NUMARC proposed removing from limits assume that the petitioner is
apphcante rtferencing a certified design i 52 89 any teference to design familiar with the fundamentale of the
would select the designer which had certincations on the grounds that record before the limited pedod begins.
achieved certification of the standard environmental tmpet statements should The limited period is then presided for
de sign. not be prepared in connection with consideration of options. consultsUon

1 Combined ucenses certificauon rulemaungs The with other interested persons, and
teferencee in this section to design drafting of pleadings. Le any event, the

section 5213 now provides that the urufications are not meant to imply fmal rule provides sixt) days,in
entity that obtained cerbfication for a that environmentalimpa ct statementa considerauon of the pleades standard
design rnust be the er.uty that supplies must be pre >ared in connection with I 52103 tmposes on peUUoners.
the design to an applicant for a design cert cations. Moreover, as noted abova,to assist
combined het a referencirig the design. Section 52.99 has been reworded to interested persons in becoming familiar
unless it is demonstrated that another reflect rnote cleerly that the inspecuan with the construcuen recorti. 5 52.99
enuty is qualified to ply the design. carried out daring construction under a now provides that notice of staff
Thl provision was ad ed because an combined license will be based on the opbroyals of construction wiU bepu lished periodic 40y to the Federal

th e tft tuts,inspecuens, anah us, and relatedw ch9 val fi d o o o acceptance criteria proposed by the Register. Any heanns held undar
d fi 11 h '
sti ted1ts qual Testi ns y appbcant, approved by the staff, and i 52.103(b)(2)(1 will use informal

incorporated in the combined license, procedures to .e maximum extent
9g n
The last s'enYe ce of I 215 of the

Severalindustry commenters proposed practicable and perufssible under law.

proposed rule now appears in i 52.79 of
addir4 to th!s section a requirement that In particular, the Commission intends to
the staff prepare a rettew schedole in make use of the . mvisions in 6 U.S C.

the Analrule connection with each combined license. 554.556, and 5571 hich are applicabte to
DOE proposes tedrafung ( 5239 to

require that no epnbcstion for a lieweur. such a requirement would be determining applim ons for trJtial

combined bcense be considered unlesslargely duphcative of a long. standing license 6 1Inder i 52.103(b)t2)(ti), the

h references a certified daign The final staff practice under which the staff NRC staff will review the i 2 206

rule does not contain this restriction prepares an annualinspection plan peution and make appropriate

because there may be circumstances in which aUocatn usources accordma to recommendations to the Commlulon

which a combir ed license would the priorities among au pending concerning the petittort.The

pronerly utih2e a non standard design. Lnspection tasks.The annual plan Commission itself wiulasue a decision

andbecause such a rtstriction would should assure the timeliness of staff granting or denying the petition in whole

meer., among other things, that every rtview of construction under a or in part.

protot>Te would base to be licensed in a combined license. Section 52.99 F naUy, tJrenco. Inc,is concemed that

fully two step process in connection envisions a " sign.as you.go" process in the lut subsection of i 52103 not be
with i 523rs provisions on submlesion which the staff signs off on tr>spection taken to suggest that the Commission

of complete emergency plans.N1RS units and notice of the stalTo sign offis would have to make septate f.nd ngs

somehow concludes that Subpart C's publ.shed in the Federal Register. UCS for each of the numerous "modales" of a

prulsions on emergency planning asys that it is " totally inappropriate" for gaseous diffusion lacility.The issue of
" extend". to the detriment of sjate and the Cocunission whue constructionis how the modules of a gaseous diffusion

local governments. the *reabsm" goir4 on, to sign off on inspectjons and facility should be licer. sed is beyond the

doctrine set forth in 10 CFR 50 47 and thus put matters beyond dispute which scope of this rulemaking- 1 52.103

recently affirmed in Commonwealth of might otherwise be rulsed after therefore cannot suggest that the

Masuchusetts v. NRC. 656 F.2d 376 (1st construction 13 complete flowever.UCS Comm!sslon would have to make
Cir 1988) Apparently.NIRS bebeves has misunderstood the Commission's separate findings for each of the
that to settle emeregency planning role in the inspection procen.WhUe modales of such a facility.
(nues before construction le to " extend" construction le golag on only the staff T% Replicate Plant Concept
the doctnne To the contrary.ulthough signs off on inspect ons.The
Subpart C auumes the "re slhm" Comminion makes no findings with in the notice of proposed rulemaking.
doctrine, u it is cititled to do, it does riped to constnaction until the Comminion published a revised
not extend it.The thettine ternalna coestr5ction is ccmplete. Section 52,99 policy elatement on replication of plants
pt;cisel) what it is it. I to 47. Moreowr, hasbeen modified to malt this poltet and invited comment on the revised'

the C.ommis:lon's aim M Atafting mon eje atly. *pohcy See 53 FR 32067. col 3.to 32N8.
Sub?stt C's provisions on energency 1 CS and other commenters object to col.1.Severalindustry comrnenters
planning has been to f allow to tne th section in i 52.103 of the proposed remarked that the statement's
maximurn aesible ex ent the Nabonal rutt $ch provided interested persons requirement that the ap$nlication forr

Gover.. ors' Asmioon's thirty 6ys after r.c!!ce of proposed replication be submJtte within five
Recommendation, at its 79th annnel author.tation of operation in which tb years of the date ofissuance of the staff
rneeting. In 1987, that ". . . emergen#Y request hearing ch the specified rt fety evaluation report for the base
p!ans should be approsed by the NRC groundt Yet he thirty day reg'altement Want effectively made replication
bef va it imes the construction permit w se drawn . rom section 1894 of the Act. unavailable for the short term.They
for any new nuclear power plant" Neither the Act nor Part 52 Imag;nes recommended rernoving the restrict;on.
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or at lea sIlengthen!ng it.W
Comminton hae decided to retaln this

subsequentlyidentified by the ACRS ct
7 restriction %e five. year figure is la fact during the public heatingi on the base

Paptwork Rsduction Act Statemut

alread plant application as requiring later [,' ' 9 ,,",] 'thfigure fna lengthening of the analogueresolution:
* '

the immediately precedin s Iect
version of the policy statement.%g (5)ldenufication of the major to 6e Papuwork Reducum Act M1980e
restrictionis a nflection of the contractors, with justlDeation for the (64 U.S.C. 3501 et seg

G}ulnments ha ve bee).nenCommleslon's belief that applications acceptability of any that are different i'
n submitted to the

which nach back fcther than a given than those used by the ben plant m oNanagant and Budgetop lleant;and (fstB) for any review appropriate under
pla[e) A diseunion of how the rep!!cate

number years probably ought to be
the Act ne effectlve date of this ruleconsidered as custom. plant

nt design w0l conform to any prodo for the nineapplications.
cheNes to the Commission's regulations Omdew d Be kgmaUondays required forpolicy on Replicot/on
whl have become e!!ective since the coliection requirements contained in the

%e replicate plant concept involves tesuance of the Ucense for the base g-
en application by a utibty for a license plant.

Public reporting burden for thk
to construct or operate one or more EadroornecialImpact-Categorical collection ofinformadon is estimated tonuclear power plants of enentblly the bclusion average 22.000 hours per response,ume detip as one alreadyliceased.

The dmgn of the plant already ne finalrule amends the proceduns including the time for revlewing

licensed fiermed the base plant deelgr.) cunendy found in Part 50 and Ita instruedona, searching existing data -
i

rney be replicated at both the appendices for the filing and reviewing sources, gathering and maintelning the

constructicn permit and operating of applications for construction permita, data needed, and completing the

Deense etsges, and in applications for operaung licenses, early elte reviews. reviewing the collection of information.

combined construction per: nits and and standard des!gn approvals As such Send comments regarding this burden

operating licenses in a one. step they meet the eligibluty cHterta for the estimata or any other aspect of this

beensing process. Replication of an categorical exclusion set forth in 10 CFR collection of information, including
approved base plant design at the $1.22(c)(3).%st section applies to suggestions for reducing this burden, to

construction permn stage is a *(ajmendments to . . . Part Q 50. . . the Records and Reporta Management

prerequisite for its repbcation at the which relate to (1) procedces for filing
Branch, DMslon of Information

operating beense stage. Although ed reviewing appUcadons for IJeenses Suppport Services, Office of Information_

and Resources Management, U.S.rephcation of the base plant design at or contruction
the operstmg beense stage is not permlnlon. , , permits or other forms of Nuclear Regulatory Commission,

." As the Comm!sah Washington, DC 20555; and to theexplalnedimanda tory, tha t is, the operating license ,xcio, ion, .n promulgating thia,la lthough amendments of Paperwork Reduction Project (3150-apphcetion may be auhmf tied as a
this ty' e diec)t suboeuve arts of the0000), Office of Man

Budget Washingtonbement andcustom plant ap
recominnded plicatJon, itis strongly Commission's regulatiens, tke 20503,

_An appheat on for a r plicat amendments themselves relate solely to Regulatory Analysis
snetters of rocedure.

fouIlicensiU requfremen a have en e ect on the e(They] , , do not As resentlyconstituted,the
~

3 r new ndronment? 49- plant desips as set forth in the R 9352, on1, col 3 (March 12.1964) . Amer can populadon of nuclear power
Commission's Severe Accident Policy (final environinuta totection ree etors conalsta largely of one.of.a.
$4temt nt 150 m 32138. August 8,1905). regulations).' Acco mgly, pursuant to b d des s. bperienca has shown that

Each appbcation roposing to 10 CR 5122M no nWronmental . the high! IndMdualistic character of

vill be sub}pnvious y bcsensed plant impact statement or enyttonmental thjs pop adon has consumed enormousreplicate a
ected to a quabfication one ment need be pnpared in - neouren b the procuses of design,

review to detarmlne the accept,abluty of cometon wM then AnaWuJ construccon, and safe review,
the bue plant for replication and to Because, typleally, des of a plant was
define specine matters that must be ' 8t 8 d" M 'ut * tac" M'"*c' tar b not complete when construcuon ofit
addrened in the !! cation for the P"~ *f ** ** 4so'k*NiMa* ** * th* began, many safety quesUons were not

a'cY'***[ Nu'aIn t 1."efaNUuresolved untillate to the licetalngrephcate p! sat A ther requ!rernent
' ior qualincation is that the apphcation proceeding for thet plant.no late

put so prm.dme aw cadd un tiesa placed na nsolution of quesUons introduced gnetfor a nplicate plant must be submitted * *P*" -

within five yesn of the date oflesuance ' * "!" * "*"*b8 '"'** ***b* m"tainty into proceedmes, becam
of the staff safety evalustion nport for $',g"|jp p"'*g 7 [ g p*r' the process of resolution often entailed
the bese plant The qualification teview

I n wem ei.e. a comptM m e.winuou,
lengthy safety nviews, construcuon

will consider the following information: delays, and backDta. Moreover, the low
u eppunt say un to tmed aw uet ejrowtype incidence of duplicaUon among designa

de(ve) lopers of the base plant deegn for' %"'M"MNo,'$"N"*[dNta
1 %e arrangement reade with the Plu' * *k+*** *** Laen has meant that experience gained in thet construction and operation of a given -, ila repheation;

et e u
(2) The ecmpatibuity of the base plant tu fordf. rue wiuch e;,puu to n nene plasia, plant has often not been usefulin the

design with the c,haracteristics of the acuos e(tromisatt,: 4 m ku uty a constructon and operation nf any otherpg*g,0{"
u,,r, t. ,,,wona g g,,1

S'8 ttupa !alte proposed for ide teplicate plant plant, and has made 9 genade, , g

be(se) pla nt design, wt,h bitificauon for3 A des:ription c? any changes to the. ,44,g
und.,e p,m t eewnsinc.a.u muntasNs

the chan8es'. mirormata unmust or huet outament un caratrucuen semH e ed c eug he== lor a

14 enda a es n ei m mia+s W ma we protowMe tant wodu .me. tu e matar t.deral -
4

(4)The status of any mat 3s
num iu escoment we e stsscent peo on m minas ut

identified for the bese plant s esign in % u,,p,e sme anac secta m of tu ad wedd wun &y , m e o, ,, g g, ,%,,%,prepe anoe of es -
the safety evaluetion report,oc uvtroca,sulimpea and hn.on warmnis a

suue anni prvpan deuned envtreamanal
,w am,g up

tawsortuMdusaat m tunna of b autype krm kr knee ontwa ut9tuad

,
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PART 52 STATEMEf4TS OF COf4SIDERAlivH.

,

rosolution tif continuing safey issuee standerd;sation Clearly.if the (Doc. 9.19M) De impet on bien et. ors
re, ore cc ephcoted. Con minion end the industry spend the or powntialintenenors wt')be neutret /%*

<

in the face of this e spertence with a restSrce r.ecmary to certif> a score of por the most part,0,e fmat rule wiu )
s.opulation of unique plar,ts.there hase deops end then no applic. ant afful the timir,g cf htuings rather then
lor Seen fundarnentaUy only 0. rte refennces any of them,thou tesources the occte ofIssues to be heard For
alternetnes for Comtrission ecuen.the will have been largely m asted On the nample, nany site ~and destp lmes
last 1wo of 0,ein r of mutually esclushe: othar hand.li fe just ae cleat that if a wlU be considertd eerher,in connection

either m61e rio eflort te brir4 about en store of plarits usts a str4 t c4rtified with the luvance of an e atly alte permll1

tee of standud.ution.or d* sip.ttere wLil has e been e peat o. .tandard design certifiution,rader
incres sed de1suon on standu6udon,stilr4 of the resourcee of the industry, than later,in connection with a fa cilitypropose leg!s
or ansct by rulemaking es much of a the egency, and the interesied public liter. sty proceedir.g Girnilarly,e
scheme for prornoting standarisation slike To be edded te the uncertaintits combined licensed poceeding will
es se Comm'.nP de cunent statutorr eurrounding the industry's response. include consideration of trany of the
authority permits. The Comtr;s sion Ss there are also uncertainties contemtr4 lasses that would ordir arily be deferred
for some strne conduded spinat the hrst the costs of the certificationprocess. unulthe operstir4 icense proceedingl
sitternetin. having decided that e and the costs of dueloptr4 W des!ps ms,6e timing rather than the cost of
substantlel increa se in standardit allon thetr.sehet, especially the edvanced participtiy in NhC licenstr.s

desi hl which rosy rejults testir g of proceedings will be effected lnten enorswould er hence the safety 6nd reliabihty 8

of nuclear power plants and requit, prototypes. Howtu r, t. the industry et,y experience some Incrtued
fs wer resources in safety review of nnds it m hs intere st to poce ed with the pre;aration costs if they nek to reopen
plan's, and that the CorNnission should dndo;tr.ent of nudest power, there to trevioush det!ded issues becun of the.

t ase in place p rovisior.: for the review ever) renon to espect tnat the astety Intn e nd show!4 that wtil be requirei
and mnomic benents of Once a hearths cornmences,howevet,of standardaed desips ard o$tt

devicte for assur!rg early renluton of O'Bd"*sation wiU far outwdgh the en ktervenor's costs should be
questiens %e Corr. mission has upront ccsts of du'4n and Com!nton decitated because the Inues willbe

safet) fore punued standardination bothcert.fic40ca: Review time for more cJestly defined then under esistingthere
by propos!y legislatien-without oppbcatier.s for !Jetrises wUl be practice.nerefore,in accordance with
aucce s-and by promulgeting tvlet in &utic4Dy nduced the public brought Act of 1960,6

the Regulatory ples!buitfulen henbyendices M. N. and O to bto de proun before construction. E$ C M Ge Comm
articular Atfart 6 )of toCm. Lackingconstmuon timu shortened. nonomiu certZes that the fins 1 tule willnot hoge

Part 50 (now
esislation on stander &ution, the of nait cneted,ttbaMty of plant e al5MCant econumleimpct on a

Corr.minton beheves that the most pufermana Inat sud. makunanc* sutstanual number of smou enUUes and
eultable alternathe for encounging ma de enin, qubbed under suppon that. therefare, a regulatory Cettb!hty
further stendariandon is to fdl out and

mede easier to matnteln, and, most .3p ,;, n,,d not be prepared.y

c$e e f rd ration and y n e a Be@ Andysta
"O E8 '*I"""U^8 D'p ocuding

,

s
" I' " %!: rule does not modify or edd toresolution of safety issues.

absolute assurante that cenified designs ;he eystemt structurn,componer,ts.ornerefore, the Comminion now wlU tr fact be used by the utilities, deep of a inihtr,or os denp
b,tomu! gates a new set of regu!suono tohowon,h h unsin eauf de

placed in a new part in to Cm. part e;prout or inecuracturing licene for a
6L This new part facilitates the early E*O*,h,'g*, 'g,h,e ta Ih II''' d "'' ' ''

I''IU'I.z'e'u'on'te utred to cor.struct org d. Ben
re6oluton of ufety issue a b) providmg Ge Centon me bau 6e organ
for pre-construction pennit approval of procedural mecharJime in place for opusu a fac w o n.hcou be
power plant sites. Commission uvkw of sp$udou fu euly de orped that th!: e mod $es and adds
certinavon of 4tandardaed designs, appm do deegn cerUncations, and to the pocedures or organluuon
and the L stance oflicenses which combir.ed littues.%e moH Y NbM' D N

, rule adds 10. or du et lud'spus outcombir permisalon to cor.struct a plant fundsmental cholu Is. of count, the
's, to pad or not we the requ!rements lot applicants forwith ' .nninion to operate 11 once

bd@ dud.nuon, acmdmg to fu owndee p certificaucu.Mortover,the rule,construction of it has been successfully Han
completed IdekUy a futun applicant weW.!y of cons and beneDts. But the at 6e ury lum, subHanUn moitu
will reference an approved site and a Comrnission mut be ready to perform de exputsuou of anpne w o had
certified des!p in an appbcanot for a its review res onstbihties tf the indutry hoped to apply for a devp certification

8"d" O'I|*'IO"I *larly of any such*!'"I "C00" 7combined bcenst. thus obviatir g the c.hocses etan.,arditation.
of Appenda 0, partcuneed for an extensive ttview of the

application and constnscuort The Regu!ator) Fles!bt!!!y Act Cartification who presently hold prehminary or nul
proviolon in part 52 for Comrninion ne Enalrue wtU not have a des!p approuls under that Appen&s.
certincetion of desigm has the stpintant tropect on a substantial Nonethdes s, the Comm!ssion bel!nes
additional objecuve of encouraging the number of small enutin %e feel rule that the beckht rule does not opply to
un of atandardited desips thereby wiU redua the proc 4 dural burden on this rule and, thersfore, that no beckfit
eddir:g to the benehis of carly resolution NRC liceutes t>y trnptuving the rtactor analyste punuant to to Cm 60.109tc)is
the safety benents of aceumulated - liceutr.g procest Nudcar power plant tequlted for this rulo ne backnt rule
experience and the economic benefits of beennes do not f all within the wu notintended to appl to every
economin of scale and trar.aferable defintuon of ernell bustnessea in secuan action which substantial changes
esperience. 3 of the Srnall Busineas Act,16 ES C. setUed expectations.Cle fp the becult

Quantincation of the costs and eJ2. the Small Basinus Stu Standards rule would riot apply to a rule which
benefits of this rulemaking la probsbly of the SmallBusiness Administrationin would impose more strigent
not possible Much depends on Ge u Cnt ran 121. or the CommisCon's requirements on su futun orplicants for
estent to which tb industry pursues Site Standards published at 60 TR 50241 construction permita, even though such a

,

52.SC-14April 28,1989
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PART 62 STATEMENTS OF CC.NSIDERATION
t e

'

rule arguelly entsht Lou en odtetu the berry Feorganlittlen Act of tidt.lats et cf* 4 person who w6e,

a 6 e mended, and 6 Lt.8 C. 65hr.d 663
'

considering opplying for e pumit but the Cur.rrdssion is a ddir.g to 10 MR
.

l.66 not dorie ep et. In thte letter cue,
the l ukfit rule p)rotects the constructionCtsttetI e new Fort 62 and adesting

amend 2r,etas to 10 CTR Parts a 60. 61.
-

permit holder.not the prcspective and 17m
-

applicent or even the prnent applicant.
*The finst rule t elowle of the character ,k 04 0 #

4

et such a hypothetical rule. The fir.at a ed 6/8/H
rule arguably imposes more strir.sent 10 CFR Part 68

; * * *~ v

tequiremente for design certlhce tion and
we,et, m.r tave en ed,e,.e i.f sci o. ===

' h*e*lEFe'Jise'il' *';""'e'c'u've'
.

1 no
and the rule does not tequ e any Ce@r $"* r"m'* 5u** oa'eacapons;e4 ComNnH Wn644
pruetaloidet of a design appronel(no I'' Nd*I'"I I'''' A " 'I8''
person holds e des a certificetior)to

Cmectica
np est e n of euch an approv 1. ' la tule document IG48321eginning on

Uslof $djects 3g,te 16372 in the inte of Tuesday. Aptd
pe ,

tr.89 male the following correcUone:30 CIAIoffI
lltal (Corretted!Adtnirdstretive preCUc4 end

prc<edure. MUtruet. Prp. duct 1.Onp e 11390,in the fitst colarnra
in ' 443 . In the fourth line *le"rna terial. Classt$ed informa don.

bvitoranental ptoleetion ob.. 'd te s "6n". .

Meteriale. Nuclear power. Nuclutplants and I 8168 IC'""i'd '' "** l ll'83
tvectors. Penalty. $sa d:scrimineten, t. On page 16392,in the second
Soutc4 materialSpecial nudett columrL l ss.H thatty of standard
snatorial.Wette treatment and disposal. design certificadon should read | 41.44
,, rinshty of etsadard dnign certificatloa.

'

Antitrust. Clusifie d informellort Fir
protection.Incorpotslion by teforence.e
Inte rg overnrr. ental rela tion s. Nucle ar
power plents and tesclors. Penalty.
Redlauen protectlerL Reactor oltirig

. criteria Reporting and tocordkeepingtequlroments.

30 CTR tortSt
Administrative ptacute and

procedure. Env! enmentalimpact
s'a teme nt. Nude e t ma teria ls. Nucle ar
powet plante and tuctore. Reporting
and recordleeping requirements.

'

- 30 CFR Part et -

Admirdstrative yteetice and
procedure. Anutrvet. Beckfitting.
Comb!ned lleense. Early site permit.

..

Emergency pla nning. Fee s. Inspection.
Umited work authorisation. Nuclear
power plants and teettors. Probabilistic
rtn essessment. Prototype, Reactor
olting criterla. Redreae of site, Reporting
and recordkeeping requ!!.wente.
Standard dulgn. Standard declan
c4rtlhee uen.

30CFR Port 270

Dntoduct meteriel. Nuclear
analertels. Nuclear power plants and
teettors. Penalty fecurse meterial.
Specielnuclear meterial-

'

- For the reasono ut out in the
p esmble and under the authority of the
Nomic Energy Act ofleH. as amended,

.

5280 18 May 31,1660

'
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I 2 3 4 5 6 7 8 9 10 11 12 13

270*
A

B
C A A C

GRC S D S GRC C

l

C D B B D C D
__. _

S GRC GRC GRC S E

A B 5 S B A F
.

180' D GRC D GRC D O' G

A B S S B A H ;
!

S GRC GRC GRC S J ;
.

-_

C D B B D C K

GRC S D 5 GRC LO

M
C A A C

__

N.

90'

BANK NUMBER
OF RODS

BANK _ TYPE _
D CONTROL 9

C CONTROL 8
'

B CONTROL B
.

A CONTROL B

S SHUTDOW 12

GRC GRAY 12

AP600 Rod Cluster Locations~
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.

CDRE PAPMETERS

.

Parameter Yalue
_ ,

Core power, Wt 1812

No of fuel assemblies 145

No. of fuel rods 38,260

Fuel assembly pitch, in. 8.466

Inter-assembly gap, in. 0.050 at 2r mid grid
Activecoreit.ngth,in. 144

Cere leading, MTU 61.02

Geometric fuel density, percent of theoretical 94.5

Average linear power, kw/ft 3.64

Average power density, kw/ liter 73.89

Average ~ specific power, kw/kg 29.7
2Fuel rod heat transfer area, ft 43,294

2
~

Average heat flux, BTV/hr-ft 339,333

Water volume fraction 0.6096

002 volume fraction 0.2726

Zircaloy 4 volume fraction 0.1022

Water to fuel ratio 2.237
,

Fraction of reactor power generated in-core 0.974

Design value of F0 2.40

Design value of F3g 1.55

Design value of F2(cosine) 1.55
s

*
. .

9

.

.---,,~-n n n. ,.~,v.- + . .- ,. -..,---n, , . , - , . - , . - - - _, -
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.

COMPARISON OF RESOURCE RE0?!REWENTS

(18WonthEquilibriumfuelCycles)
,

Standard-

Proposed Desion 2 Loop Design

Core Power (vit) 1812 1876

Core Loading (WTU) 61.02 49.45

Energy Datput/ Cycle (GWD) 843.8 843.8

No. of Feed Assemblies Required / 48 49

Cycie
,

,

'
Cycle Burnu; (MiD/MTV) 13829 17064

.

DischargeBuenup(MWD /MTU) ~42000 -42000

Required Feed Fuel Enrichment 3.6 4.6

(=/oU235)

Dre Reavire 4r.t(1b:U0/GWD) 414 5373g
(DecreaseRelativetoStandardDesign(%)) (22.9)

Separative Work Requirement-($WU/GWD) 134 190
*

~
- (DecreaseRelativetoStandardDesign(%)) (29.5) .

'

.

S

4

-, , ,--,w.,_w.-,,r,,e---.-- ,--,,-~--e n -.-------,,,r.-----. .m- .~ , - - . w -m , , , e----,,-----,rr -.n-- , ,,,.c. - , , , - - .- -,n,,
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AP600 General Arrangement of the Steam Generator
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AP600 SYSTEM DESIGN

PASSIVE SAFETY SYSTEMS.

!

PRESENTED TO NRC

AUGUST 24, 1989

.

1

0

TERRY SCHULZ
WESTINGHOUSE

,

;

*
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AP600 SYSTEMS DESIGN APPROACH !

o SYSTEMATIC APPROACH - CRITERIA / GOALS

o AGGRESSIVELY SIMPLIFY SYSTEMS.

- DESIGN, PROCUREMENT, CONSTRUCTION,

OPERATION, INSPECTION, MAINTENANCE

o EMPLOY PASSIVE SAFETY SYSTEMS
.

- SIMPLIFIED SAFETY SYSTEMS .

- NON-SAFETY NORMAL SYSTEMS

o OPTIHIZE / INTEGRATE SYSTEMS WITH ....
...

- SAFETY AND RISK ANALYSIS

- PLANT ARRANGEMENT

- H0DULARIZED CONSTRUCTION

TL508/22/1989

. _ - , . . - , - -. -- -- -.
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AP6va - OPERATOR ACTION OBJECTlvES
:

.

o PLANT OBJECTIVE IS TO PROVIDE CORE COOLING,

FOLLOWING DBA EVENTS (CH 15) FOR AN INDEFINITE-

TIME WITH NO OPERATOR ACTION

- SAFETY GRADE, SINGLE FAILURE l
.

o. SOME OPERATOR ACTIONS AND EXTERNAL ASSISTANCE
WILL BE REQUIRED AFTER 3 DAYS TO HEET OTHER NRC

-

REQUIREMENTS, SUCH AS HONITORING.

!

- TEMPORARY EQUIPMENT MAY BE BROUGHT TO THE
PLANT AFTER 3 DAYS AS LONG AS IT IS READILY 1

AVAILABLE AND REASONABLE QUANITIES ARE HEEDED.

--THE CONSEQUENCES OF FAILURE TO PROVIDE THEe

TEMPORARY EQUIPMENT SHOULD NOT LEAD TO CORE
DAMAGE4

- THE PLANT WILL BE DESIGNED FOR EASY
CONNECTIONS TO THE TEMPORARY EQUIPMENT-

o SOME LOW PROBABILITY ACCIDENTS NOT ANALYZED IN
CHAPTER 15 MAY REQUIRE OPERATOR ACTION IN LESS
THAN 3 DAYS-

- ACCIDENTS DURING SHUTDOWN / REFUELING

- COMMON H0DE &/OR MULTIPLE FAILURES-ASSUMED IN
PAA SEQUENCES

,

4

6

~ _ _ , _ , . . . . . _.- _. - - , , ..--.m. .. , .. . , _ . , _ - - , _ , - - - , , , ._ . . . - , , . . ~ . . . . . , . . - . . .- - - - - . . - , , - -- .-- + - - r
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AP600 PASSIVE SAFETY FEATURES,

'

o PASSIVE DECAY HEAT REMOVAL
'

- NATURAL CIRCULATION HX CONNECTED TO RCS
i ,

)

o PASSIVE SAFETY INJECTION
'

-

-

- N2 PRESSURIZED ACCUHULATORS
- GRAVITY DRAIN CORE HAKEUP TANKS, RCS PRES
- GRAVITY DRAIN IN-CONTAINHENT REFUELING WATER

STORAGE TANK, CONTAINHENT PRES
,

- GRAVITY DRAIN RECIRCULATION.FROM CONTAINHENT
'

- AUTOMATIC RCS DEPRESSURIZATION
.

o PASSIVE CONTAINHENT COOLING

- STEEL CONTAINEMNT SHELL TRANSFERS HEAT TO
NATURAL CIRCULATION AIR COOLING AND GRAVITY
DRAIN WATER EVAPORATION 'C00 LING,

o PASSIVE CONTAINHENT SPRAY l
jo

- N2 PRESSURIZER ACCUMULATORS |
u

-

o EMERGENCY HVAC

'
'

- COMPRESSED AIR FOR HABITABILITY-OF ECR
- CONCRETE WALLS-FOR HEAT SINK

1

h 506/15/1989

. .
.
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'

AP600 - CORE DECAY HEAT REMOVAL
;

|

o NORMAL SNUTDOWNS |
'

1 .
.

|
- ABOVE 350 F / 400 PSIG; STARTUP FEEDWATER TO SC

| FROM DEAERATING NEATER (2 PUHPS, BLACK 0UT DIESEL)

i - BELOW 350 F / 400 PSIG; SPENT FUEL COOLING SYSTEM
4 _

(2 PUHPS & HX, CCW/SW COOLING, BLACK 0UT DIESEL)

| o TRANSIENTS (SAFETY)

- ANY RCS CONDITION; PASSIVE RNR HX LOCATED IN

j IRWST (1 HX, NATURAL CIRCULATION)-

- BACKUP COOLING BY FEED & BLEED WITH CHT/ACCUH/>

L -IRWST INJECTION & RCS DEPRESSURIZATION

,

'

o LOCA (SAFETY)

:u
'

- INJECTION FROM CNT/ACCUH/IRWST ALONG WITH RCS

DEPRESSURIZATION
'

- LONG TERM HEAT REMOVAL BY STEAMING TO CONTAINEMNT-i

L

WITH PASSIVE CONTAINHENT COOLING PROVIDING NEAT
|

SINK.

h S05/M/19t9 -

!

_ _ _ . _ _ _ _ _ - . . . . _ . _ _ _ _ _ . . _ _ . _ _ _ _ . . _ _ _ . _ , . _ _ . . _ _ _ - . . . _ _ _ . . _ _ _ _ _ . . _ _ _ _ _ _ _ _ ~ . _ _ . _ _ _ . . - , _ . _ . . . . . . = . . _ . _ _ . . , _ _ . _ , . - . .
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. AP600 - MAIN & STARTUP FEEDWATER SYSTEMS
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AP600 SPENT FUEL C00UNG SYSTEM
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,

AP600 SPENT FUEL PIT COOLING

,

'$

o NORMAL COOLING BY NON-SAFETY COOLING SYSTEM

- WO PUMPS / NX.

- ANS SAFETY CLASS 2 / 3, BUT NOT ACTIVE
~

- POWER FROM 0FFSITE OR BLACK 0UT DIESEL

o EMERGENCY COOLING BY HEAT CAPACITY OF PIT

- LONG TIME TO HEATUP / BOIL DOWN.

BOILING / TOP OF FUEL

HID CYCLE 8 DAYS 64 DAYS

UNLOAD 1/3 CORE 1 DAY 9 DAYS -

UNLOAD FULL CORE 1/2 DAY 4 DAYS

- EASY TO ADD WATER TO PIT OR RESTORE.

NORMAL COOLING IN TIME AVAILABLE

:

1
l uswtmtet

. , . . - . - _ - _ . . - - . - -, . - _ . _. - -. . _ . . - _ . - . . _ _ _ _ - _ -



.-- -- - - - _ - ---.-.-.-. -

) xP600 MID-LO.0P OPERATION

IMPROYED RHR CONNECTION TO THE RCS HOT LEG DEVELOPE 0-

AND TESTED (1/4 SCALE) '

- SHORT SECTION OF LARGER PIPE (20") CONNECTED TO
BOTT0H OF HOT LEG

- ALLOWS PUMP OPERATION WITH LOWER WATER LEVELS

BEFORE- ANY AIR IS ENTRAINED AND WITH HOT LEG
,

ESSENTIALLY EMPTY WITHOUT AIR BINDING

RAISED SG ALLOWS HIGHER NORMAL HID LOOP LEVEL (80%)
-

,

NARROW RANGE HOT LEG LEVEL INSTRUMENT WITH HCR-

READOUT AND ALARM.

ALL NORMAL RCS DRAIN OPERATIONS CONTROLLED AND-

HONITORED FROH HCR

SUCTION LINE DESIGNED TO PROVIDE PUMP WITH ADEQUATE-

'

NPSH AT FULL FLOW WITH SATURATED WATER

-
.

SUCTION LINE ROUTED SO THAT IT IS SELF VENTING-

RUGGED PUMP DESIGN CAN TOLERATE SOME AIR INGESTION
-

AND CONTINUE OPERATING; CAN BECOHE AIR BOUND WITHOUT

DAMAGE-

TitM/C2/1999

'

,

.

-

.

, . . - - - , + , , ,,-n-, e - - ~ ~ < - ~ ~ ~ - - ~ ~ - = - - ' * -~ ~ ' ' - - * ~ ~ ~ ' ~ " ' ' ~ '
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AP600 - PASSIVE RHR HX
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AP600 - RCS INVENTORY CONTROL

o NORMAL OPERATION

- CVCS MAKEUP PUHPS (2 PUHPS, NHS, BLACK 0UT DIESEL)
,

o TRANSITNTS AND SMALL LEAKS (SAFETY 1
.

- CORE MAKEUP TANKS (2 TANKS, RCS PRES, GRAVITY)

.
.

'CA (Sl0 ETY)

- CORE HAKEUP TANKS (2 TANKS, RCS PdS, GRAVITY)

- ACTHULATORS (2 TANKS, 700 PSIG, N2)
,

- M)19HA3 iC RCS DEPRESSURIZATION ALLOWS LONG TERM

INJEC7: ON FROM:

IRCONTAINHENT REFUELING WATER STORAGE-
;

TAWK (1 TANK, CONTAINHENT ATM)
,

.

f.ECKRCULATION FROH CONTAIMMENT BY GRAVITY4

\

11tM/t9/ '989

. - - . - . - - . . _ _ . - . .. ,. . .- .
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AP600 - CHEMICAL AND VOLUME CONTROL SYSTEM
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AP600 - PASSIVE SAFETY INJECTION SYSTEM
,
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ji AP600 PASSIVE SAFETY INJECTION
LOCA INITIATION

CCrGAlt+CNT Ct% 1t(J &CATED AIR D)$5A43E
\ \ o

p POCS VATER STCRAOC TA)+(

CCPU a 1 t+O'T

ET,

m /_ \ m g-

b Y.b
..:.

u.-
-, s : . .

.

-, ,
o .

' '.

y AIR BATF"LE
i

/
<

STEEL CONT AltNEC VESSEL
,

0 ='

w R2,

, m ,

U'sU
|d - ,Id c =.

2. .
h g g: Ms

I !gj -

::
cL mEs .,.

#s yo a , _

M 1RsST
'@$p

%&, N' W h % ,:n ~{S
i

<

s,, --
.. $$2 ,' b 3...,I ..-*r

s

i
' 0; Z,

- : m y ._

_

p] & =-
.

#' '- / ,.4 :.n e
W ;p .'s: A* G f

'

w

M3*#* *'
. 3 4 _ 'c'. . ' . - n. .tg

'

_

l

_ -_ - - - - - - -



- .

AP600 PASSIVE SAFETY INJECTION
LOCA LONG TER4
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p

AP600 - AUTOMATIC DEPRESSURIZATION
DESIGN APPROACH

'

.

o PROVIDE RELIABILITY-

- REDUNDANCY / DIVERSITY / SIMPLICITY ,

- PROVEN VALVE DESIGNS; GATE OR GLOBE VALVE B0DY WITH

DC HOTOR OR AIR PISTON OPERATOR
_

' o HINIMIZE ACTUATIONS

- G0AL OF LESS THAN ONE ACTUATION IN 100 YEARS
- INADVERTENT USE REDUCED; 2/4 LOGIC, INTERLOCKS

- REAL CHALLENGES REDUCED; NO RCP SEALS OR

PRESSURIZER PORV, RELIABLE CVCS, GENEROUS CHT

VOLUME.

01 HINIMIZE CONSEQUENCES
"

- GOAL T0 RESTART IN 2 WEEKS AFTER EXPECTED ADS;

IN;LESS THAN 1 HONTH AFTER HAX FLOOD.

- DESIGN HAJOR. RCS EQUIPMENT FOR. TRANSIENT (FUEL,

| VESSEL, RCP, SG, ...) AS ASME SERVICE LEVEL 2.

EVENT WITH 510CCURRENCES~

- PLANT FEATURES TO LIMIT FLOODING, CONTAINHENT

HEATUP &' PRESSURIZATION, & TO FACILITATE CLEANUP :

--MOST EQUIPHENT LOCATED ABOVE HAX FLOOD LEVEL OR 1

DESIGNED FOR FLOODING |

'

,

7tt06/21/1999

1

._. . _ . _ _ _.. . . __._ __.. __ _ , __ _ _ . . _ _ . . _ . _ _ _ . _ _ _ _ _ _ _ . _ -
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AP600 - CONTAINMENT HEAT REMOVAL

o NORMAL OPERATION

- FAN COOLERS COOLED BY CHILLED WATER (2 COILS, 4 -

FANS, NHS, BLACK 0UT DIESEL)

o TRANSIENTS (SAFETY)
. _ ,

- IRWST ABSORBS DECAY HEAT FROM PRHR FOR ~?. HR
BEFORE BOILING TO CONTAINEMNT

- STEAM CONDENSES ON INSIDE OF CONTAINEMNT SHEL'L, HOST
CONDEMSATE DRAINS BACK TO IRWST

-CONTAINEMNT SHELL COOLED BY NATURAL CIRCULATION AIR-

& GRAVITY DRAIN 10F WATER-FROH ELEVATED TANK

o- LOCA (SAFETY)
J

- LARGE CONTAINEMNT VOLUME ABSORBS INITIAL MASS /
ENERGY RELEASE,

'

- STEAM FROM LOCA & RCS DEPRES ENTERS CONTAINHENT,-
CONDENSES ON INSIDE OF CONTAINNENT-SHELL,-AND
DRAINS BACK TO IRWST/SUNP

- CONTAINHENT SHELL COLLED BY NATURAL CIRCULATION. AIR
& GRAVITY DRAINc0F WATER FROM ELEVATED TANK

I,

h805/09/1939

'

.
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AP6004- PASSIVE CONTAINMENT SPRAY

o ACCUMULATOR TYPE SYSTEM

- COMPRESSED NITROGEN STORED IN SEPARATE
GAS BOTTLES.

- GAS ISOLATED FROM WATER BY REDUNDANT VALVES,
DC POWERED HOTOR OPERATED.

- PROVIDES 30 MIN SPRAY AT DESIGN FLOW,-

ANOTHER 10 MIN AT LOWER FLOWS.

,

o ACTUATION TIMING

- ACTUATED ON HIGN CONTAINHENT RADIATION (2/4)
ALLOWS FOR DELAYED RELEASE.

*

- SETPOINT WELL AB0VE LEVEL EQUIVALENT TO
RELEASE OF GAP ACTIVITY.

- NO CREDIT TAKEN FOR SPRAY IN CONTAINHENT
PRESSURE CALCULATION

1:

.

O
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AP600 PASSIVE SAFETY INJECTION
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AP600 - H2 CONTROL

o- DESIGN BASIS ACCIDENT

- SLOW, LIMITED RELEASE OF H2.

- TWO H2 RECOMBINERS WITH NON-SAFETY POWER

PROVIDE RECOVERY CAPABILITY.-

- VENT VIA MINI PURGE PROVIDES BACKUP.

.

i

o- SEVERE ACCIDENT

- RAPID, LARGE RELEASE OF H2,~

- 85% ZIRC-WATER REACTION WILL ONLY CAUSE

-A 13% FINAL H2 CONC IN THE CONTAINHENT.

- H2 IGNITERS POWERED BY 1E BATTERIES

PROTECT AGAINST LOCAL CONC AND LARGER

ZIRC-WATER REACTIONS.-

- WILL REACESS IGNITERS PENDING FINAL

EPRI REQUIREMENTS
'
-

t

,
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AP600 - CONTROL ROOMS

o MAIN CONTROL: ROOM

- PROVIDES HONITORING & CONTROL FOR-NORMAL
OPERATION, SAFE SHUTDOWN AND POST ACCIDENT

- 1E & SEISHIC EXCEPT.FOR HVAC AND ELECTRICAL-
POWER

-

- POWER PROVIDED BY OFFSITE & ONSITE AC AND FOR
1/2 HOUR BY 1E BATTERIES; ALLOWS FOR RECOVERY OF
AC POWER-OR ORDERLY TRANSITION TO ECR

- HVAC HAS FILTERS FOR POST ACCIDENT HABILITY.
AUTOMATIC IE ISOLATION PROVIDED. NON-1E AC POWER-
AND COOLING WATER.

.

o TECHNICAL SUPPORT CENTER

- PROVIDES MONITORING FOR POST ACCIDENT

- NON-1E / NON-SEISMIC; HVAC HAS FILTERS TO REMOVE.

RADIATION, POWERED'BY ONSITE AC POWER

* '
.

o EMERGENCY CONTROL ROOM

- PROVIDES HONITORING & CONTROL FOR 3FE SHUTDOWN-
AND POST. ACCIDENT

- COMPLETEY 1E / SEISHIC; 3 DAYS OPERATION WITH
COMPRESSED AIR TO EXCLUDE RADIATION, CONCRETE
WALLS FOR. HEAT SINK, & BATTERIES FOR POWER

11508/22/1939
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AP600 - ELECTRICAL SYSTEMS

o AC POWER SYSTEM

- NON 1E
- REDUNDANT BUSES TO POWER REDUNDANT

NON-SAFETY EQUIPMENT-

- TWO SEPARATE-TIES TO OFFSITE
-

POWER

o ONSITE AC POWER SYSTEM

- HON 1E
- ONE DIESEL
- AUTOMATIC' START / LOAD EQUIPMENT,

ON ONE BUS. OTHER BUS CAN BE
MANUALLY CONNECTED.

- SUFFICIENT EQUIPMENT IS LOADED TO
KEEP PLANT IN NORMAL HOT STANDBY
AND TO ALLOW FOR SLOW C00LDOWN

o DC POWER SYSTEM
_

- SEPARATE 1E AND NON 1E BATTERIES'

- FOUR'1E BATTERIES SIZED FOR 72 HR WITH-

-4 WAY ELECTRICAL SEPARATION AND 2 WAY
PHYSICAL SEPARATION

,

- DESIGNED IN CONNECTIONS FOR TEMPORARY l
'

BATTERY CHARGER IF NEEDED AFTER 72 HR ,

i

'
TL506/22/1989
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AP600 - DESIGN SIMPLIFICATION

PLANT FEATURES- STD 2 LQ02 AP600

PUMPS - SAFETY 25 0
-

NNS 188 139
-

. _ _ WVAC FANS 52 27
HVAC FILTER UNITS 16 7

. VALVES - NSSS (>2") 512 215
- BOP (>2") 2041 1530

PIPE. NSSS (>2") 44,300 FT 11,042 FT
BOP (>2") 97,000 FT 67,000 FT

- -

CONT PIPE PEN- TOTAL 93 48
OPEN 38 13

.

EVAPORATORS 2 0
DIESEL GENERATORS 2 (SC) 1 (NNS)-

BLDG. VOL.- SEISHIC 9.4 HIL FT3 4.6 MIL FT3.

- NON SEISHIC 6.2 HIL FT3 6.1 HIL-FT3
-

1LSCS/D9/1989
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:nierest grows in ne moc u ar HTGR
ByJama Mrrhy

Despite some recent setbacks, notably at Fort St Vraii. and THTR 300, the high
tem)erature reactor steadfastly refuses to die, The modular version, which is where
wor dwide effort is now concentrated, has, for example, been enjoying increasing support
in the USA and proposals for public/ private risk sharing in a lead project arc currently

j being drawn up.

The investment to date in high tempers. worlds ide, there seems to te a gcvd deal ente on Hica technology, scheduled for
cure gas cooled reactor (Htca) technol. going on, by say of dnign, dnelop. 19 20 March.
ogy has teen put at around 55 billion, rnent, planning, international agree. Another important step forward sas
But as yet there is very little to show for ments and feasibility studio - as the creation in May 1989 of llTR
it in the shape of oprational poser evidenced by the lith International Gmbil, merging the Htca actisities of .

i plann. With the final sher dosn of HTcR Conference. held in Dimiermgrad, ABB sith those of SiemenstWU/
Public Senice of Colondis it!. fated USSR,19 to 20)une, inteatom and the subsecluent signing of.

| rort $t Ytain unit in August after a Proponents of the Hica point to a memorandum of underuanding sith
! rather brief and unsatisfactory career and increasing interest prompted by envi.

German-Soviet coll &y for a joint FR
the USSR paving the sa

! the German turne due to be retired ronments! concerns coupled siih a ration on a 200
i almost before it had reall) started up, demand for a new generation of reactors MWt modular Hica (the vcu) to bej

thue sill t< no Hicas left in epention with passive self fire.iting features. But constructed at Dirnitrovgrad (see NEI,i

I { . - the senenble 13MWe Avl e% peri. perhJps the best recent news for H7cn Decemlgt 1980). This sould be a lot
memal high temprature reactor at pople is th.t. all being well, the unit initially operating at 750*C coret ,

Jidich hning closed down at the end of Japanese are actually going to start outlet temperature for electricity cogen.,

! 1988. . building one - albeit only 30 MWt. eration (80MWe) with only the neam.
'- rnformance at both fort St vrain and Following gosernment apprcnal of ;he generator and circulator in the loop. In

Turt.w has been well belos s hat it budget, the Japanne aim to start con. the second phase it is planned to add an
should hne been. Yet, surprisingly, struction, at the Oarai research establish. intermediate heat exchanger and raise
snorale in the Hica commurdr) is by no ment, in spring next year. The plan is to the t empenture to 950*C to demonurate

- means as low as might be expeered and, commemorate the event sith a confer. the production of process heat for the

Financial risks finish THTR 300
The on io cw mn s. eenn er.ge wmed ovuo de doe io wown t.eing m.ed as a conda fo, oetaining a
an , e ,,w any ~ ~ n ce, man 6 es oone d nng w-n sa.wn, a,d one. % term u.aiang i.e.nce (the cor,.ni
TNTR@c h.pt ten;erstore reactor (see the plait mas operat.ng normalty, a steatty 8 cence t+ing for 1000 twfl power days and
tw=1 t!am pa;< it) mis pror*;ted by the . 6ectining dav434 rate was recoroec C.se to expue h 1992). and a inassive
escalat.on of roancW rissa estms'*1 with Septemter 1964, however, saw the start hcisase in the estimate for decommessior>
the plait, wh.ct w as on'y hassed cmer to or an extended shut down wten ges duct bg (from DM 160 million to arcund DM 500
MG. N oce+ating company. tr .fum 1967 irssc+ct,or revested that tre hemos had rnio.on).A numter of 1*Chai:4' prNW .s were broken of' %$ or the P(00 inestatson fating The hereased gonmment guarantees
enccontered an the vo y sa"y sia;es of toria (subsxWitty found to be ese to evere hot forthcoming resutting in HKG's
oNesten. tv thes is Mr*.aps rd s.repetsing d.tferentia' the mal espansion and rradia- announcernent of its miention to Out Oown
in wee or the pec4ctype naturn of t5e plant. bon embrttt) ment) and severs! graphite eeid decomminaion the plant.
M perbevla' t*4rs were d f'.:grtes with 00wels had teen d4ptaced hevet.Seies

scent fuet pebb6e ds: barge e@4pment the qisenspe is not thought le han aatety ,g' (w%CP were sored by picut the end of ir%phcations or tg a bar to furthee ogershort te p-g
1%$7) 61d an Unetpe:teWy IQh rate of Further di*ficutteet arose h Id'.e 1968 g 1 ges,.,

,

G dJhape in unused futi $$btles The latter when a reevstwation of the fmancial raska of f- res cuss
contmued operat,on was cartmed out in E 99* ~'"" '198.3 a r sk sha'ing contaact had t+en e awn og

F 7"**- u. In which the Federal and North Rhine M
,} , [ Westphafia governments agreed to talte on 4 4
,

,(* py8,._,,,, ,

t. ability of DM 450 mellon to cover the { sr se encrr.wrve,f

\\'h'%.4
's economic rtska of operation and decommaa. L ,i8t rue

|$ i,

* sioning - reflecting the plant's procotype &" e$,, I t,

^ i6 ___d.4** *i / status. As a resutt of the 1968 reevataten e J ,- |[''80;-
*

__ HKG estimated that this was no brter - g 'f
i

e k h ' p2 P If
-

Q agtticient and called f or government &' guar. '*~

!. entees to te ralsed to DM t.t bilison.This risk am "' hw=*
' 88 ; 3e " " " I,

1 /g (") - d - escatation arises from uncerta.ntes about l

[s {/r Tj~~'d 'j'-q/\
'

g , - twet suppty (due to cessation of fuer tabnca- f. | '.' < l
*

.|
'

|7- t.on by Nukem fonowing tre TN tat 4a s g~
' g-- ~"''---g scandal and oprating irregstant.es at.-

.s Nukem faciuties), inability to essure scent
[ tvet storage capabit ties (ss rmvired a the A EscataUon of financial risk

|'
Insulation and graphite dowels. tional and as yet unknown rmurementa continue to operate TNTR 300.
A TNTR-300 gas duct showing operating licence). ttse possibmty cv eodi- guarantees needed by HKG tor

I *

.". kovemt6er 1649 25
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chemical irdustry and coal gasification. of pipwrk. The mcdular approach is The study, s hich is being cartied outHTR GmbH has aho been busy in charaaeriaeJ by small reactor siacs, a by the utility Consumers Poser, inChina, where streement was reach +d high depee of factory fabrication, and conjunction sith Gas Cmled Reactor
cather this at rehting to the design the use of steel sessels instead of the Amriates (an organintion representingand building of a sinall (10 20 MW ) concrett snsch incorporated in the American utilities sich etca interests'mWelar nica, for test purposes, at the cather *rt.onolithic* dnigns. A number and Philadelphia Electric (omne
Inuitute of Nuclear Energy Technology, of males may be installed in -a single operator of Peach Dottom I, the G. .i
Tsinghua Unisersity, with construction builders to achiese the required power Hica in the USA), got undersey in
scheduled to start se the end of 1991. Incl (ce a gi,cn application. february 1989 and is being done inThe Chinese have teen Imking at

US LE10 PROJECT m pnan n sich General Atomics,
ming the HToa for enhanced oil anosery

Bechtel and Siemens interatom. It isr

and cogenention. A fnsibility study Since t e mid.1980s, high temperature scheduled to be complete by the end of
$

into build ng a dernonstration mcdular reactor deselopment in the United this year and, as sell as Gnancial risk
nron has aho tan donc for the city of - States hu teen centred on the modular sharing, will aho consider design re.Zhongqing in south west China, which urca MTu) and in the past j ear or so quirements, licensing sitategy, cnstingis located in a rapidly deseloping area. there have been some important devel, and schedaling. The study emiupsThe city is 40 pr cent dependent on opmen s. including the asarding of that three main private.snior pinersh>dnclectricity and during dry seasom $420 r.:i| ion worth of contracts by the would te imohed in the lead project, aposer shortaps neensitate work uop- USM br preliminary and final design four mcdule plant:pays of up to four days Mr seek. of a foemMule civilian reference ptant,
Teasibility stu#es on evo rnodular utca selectic: cf the unica as a candidate for 9 An oprations company, led byconcepts - a twin. reactor plant usir.g a new p: duction reactor, safety evalua. Consumen Poser, to operate, maintain350 MWe mcduin of the American t>p tions b the NRC, and the launching of and de<omminion the plant.3

and a four. reactor plant using four a feasibLt) study by some private sector 9 An irnestor.osned pnerating com.German 200MW: modules - has e been compar'es into how a chilian modular pany, s hich s ould os n the plant and bearried our for a site 30Lm from the city, utca Ind project might be built, co-hcensee aith the oprator. Share.near the Yacgtre River. With the A pra:ipal aim of this privateacetor holders could include utilities, powerc urrent relatively low prices for domenic initiated study is to come up with a plant sendon and, possibly, independentcoal, nuclear pneration cmts turned cut proposa' for sharing the lead. plant costs poser prcducers.to be much higher, but the Chinese are and riils betacen the gosernment and 9 A pset plant sendor company,intereued m dneloring the Hica as a prisate industry in a say that sould be initially comisting o(General Atomics,lonpr term option and have teen accepnNe to the US Department of Bnhtet and Siemens!HTR GmbH,talking to the Germans about the Energy. The prisate sector lead plant *
puibih,ty of a joint senture at some initiatin is torn of the realization that USDoE REFERENCE DESIGN
time in the future. the UWE cannot be expected to The plant that will esentually be builtMon of the interest 5orldside in maintaa indeGnitely the funding of its should the lead project idea ever come tohigh temperature reacton is now focused osn pr:pamme, shich is pared to fruition is currer ly about one year intoon the majular concept, pioneered in TR design a>d certiGcation, sithout some its preliminary design phase. ThisGermany, and in particular on the prospect of linking into a prisate sutor design work, for a reference plant con.* side byaide" variant - deseloped by project pr ed towards actually building sistirg of four 350 MW rncdules, isKTUllnteratom - in which the rcre a Grst r' ant, it is aho ruognised that being funded by the USDoE throughand steam pnentor are housed in substant.a! USDoE imohement would contracts placed with General Atomics,separate vesseh conn ~ted by a short run be needed for this Icad plant, Cornbuuion Engir.eering and Bnhtel

National for the nuclear island, and with
' V e,_ 5 tone and Webuer for balance of plant,. *e j including a subcontract to Combustion" " ' '

| Engineering for plant control design
/,r ,\ | suppon. The contracts are for prelimi.w
fO |

nary and final design, with Final Design

U A'' Approsal scheduled for 1996. In addi-

f wa, | * * * ' tion there h a contiruing USDoE fundedu,,

(

propamme on supporting technology
} |

'

NI ({ :,.-a, | N0'"i"8 S''''I8I5* I"'I "ad USSIO"
' *

N = , I.c %
a % product e xperiments), for which theJ4 % | primary contractor is Oak Ridp Na.

''

l p$ 7
'

t
i y tional Laboratory,m|e >

Dur eserything hinges on a continu., , twn,, g ,. g- ing high level of Congressional support.y wa,

( y"* I r, The reference phnt design contractsecwv- |. | [J C"** '

already referred to (amounting to $240
1 '.

Q h^ < millian for General Atomics and some
.

E Cw arc | $60 million each for Dnhtel, Combus.
> = we w= cu== tion Engineering and Stone and Web-" '"' '"'

-
ster) are conditional on availability of,

funds, s it h an affropriation being
required each year from Congress. To j

A Simplirled flow diagram for the civilmodular HTCR te|r.g developedin the USA. carry the watca through to Gnal design
i

(Diagram: General Atomics)
and NRC cerriGcation, the unica

25 ,
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from the selenion of unics technology day duration of the worst ca e sniden:
for the ries ptcduaion reactor to be wu estimated to be rougNy equhalent"'

built at Idaho. Through this channel the to natural background,
unica ' i effutisely sttracted a further Another important ccnclusion wu, Y ** , "" $120 million from Congress for lY that there do indeed appar to be no

'

1

1990 in the form of funding for the possible mechanisms undt any anident
b prcduction res ior project. A large conditions that could lead to fuel over.'

1 eternent of the support for the unica heating and failure. This means that in.

I \' production reactor is based on prceived the case of the ww1ca, the accident

D engcted benents to the cisilian pro. source term is limited to t'4 pecentagecwe btr

I
ry gramme - through cominon develop- of defective fuel clar would be caputed

h ,j h. -J ]-
ment programmes, shared cc.nstruction during normal opration - ie it would

W .
0

and operation esprience and mutual be small and can be dett mined fairlyj_ .IV["

I -+ 1 infrastructure development. precisely. In the jargon the wHica is said
han s *mnf.aM m utm],

' ,ich an wa, on the oth.r hand, it is
'' "

IMPA$$E ON CONTAINMENT V
]N. As it turns out, however, the USDoE's very difGruit to uy what f action of the'

teasax1
g,X L selection of the Mulca for prcduction fuel inventory rnight lease it under

ti, M - ~punrapres use, as sell u creating pub:ic relations severe accident conditiorn and a non.-er s
problems by linling the technology into mechanhtic source term a;proach has to" '

]ML the weapns programme, hu sho ud- beused.
died the civil watcn with an unforeseen Nesertheless, despite th-se strong en-

1 regulatory difGculty. dorsements, the NRC is rm prepared to
The problem stems from the fact that issue the all.important Gr.al sta (whiche =

the design of MHica that USDoE se. would constitute a Grm regulatory foun-
lected for its prcduction reactor includes dation for the wwica thing the pro-
a containment structure is hich was gramme participants corf.dence on the

NS c v$1In'r'tYd lar dik ich pmvided in respome to a D;E require- eventual licensability of their tuhnot-'
ovid

be installed in a below. ground sito.1he ment for a containment on all proposed ogy) until it hu rMeimi from the
totally passive cavity crating system prcduction reactor conceptst The use of- USDoE an adequate emphaation of the

ovides a sink for residual heat if all a containment goes against the funda. baAis for *apparently difirient contain-
mental Wu d,de M appmad g %g m y SMar NHg6htdown cu a ) s lost. u ev n f \

this passive air heat enchanger la lost, usually adopted in high temperature desgns - se the mahts.y and emban 4

fuel does not te ach its degrad Uon gu cooled reactor technology, which is. versions. ,

tem;>erature. The graph below shows founded on the retention o' radionu. GCR A believes that 'the future of the
' ' ' clides within the ceramic-coated fuel pHica as a viable electricity generation [;

e where an forc d c'oo lng ls stand I.
there is no pre asure la the system.The particles under all auident conditions. option is vitally depen!ent on the
bower cume shows estimated core A draft Safety Evaharion Report (sta) effective resolution of the current im. I

scrnperatures with the passive hest revicsing the civilian WHTLa su put passe", lt warns that irt osition of a
est.han er working while the top curve out b the NRC in March 1989. This major design change at this point as

!avourably disposed to the basic further defence in depth against unfore-Iv e s'ys e s$i$ableEin the Istter -
' *

* *5

case suff,clent cooling to avoid fuel ufety concepts of the wwica. seen and unforcsreable esents *could set
degradaUon is provided by conduction One major conclusion su that it was a standard and initiate a pnxess that

gncy,d(abgeo b nga,nd ground, not possible to postulate a: y nuidents
plant could practically sumve,r nuclear
neither the unica not any othe

; .GCRAthat could lead to dose leveh at the
425m site toundary high enough to pys that, shile the capital cost of
require protntive action. The shole impming a containment on the design

, , , , , ,. , ,
zxt body dow incurred by someone remain. might be survivable. *a more trouble.

Scarrieve ing at the site loundary for the entire 30 some concern is the increued operation
E t tartre se nidm .

R ~ ~_ ., '.
.= 1. .

a5 - A4 / %,.
~~-g sx - we m - pLs - p

'

O '

,yMe art i

m x i . m,m) N, r _,__,, ,

l '
bg. _3

1 f.,i' -; s il "PNPo s e e :o a x x ~**'
045 y

L i l 1'
e

O | % N,1<| \ f I* ~ ~
"* N D'contractors will be looking to substan- *

eial increnes in Congressional 1 W "''"'" )
appropriations over the next few years, t|;i"= .

27.'" |

,.

One encouraging sign is that in fY -

,

" " "' 1990 the USDoE's civil unica budget
had its Gest rul increase for five years, I

'

rning m $25 million - $5 million
abovt slut for the previous year. A A The mmtary veralon of the US rnodular HTCR,withits containment concept,which
further considerable boost has come hea caused 60 much trouble for rne civil version. (Diagram: General Atomics)
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and mairaenance cost and rist arising expensive proble ms, including thae eight casities within the concrete vessel
frorn asmined c.perational terdatory arisieg from the Thia.m project itself, s an.
require me nt s". reduc ng the credibility of the nuclear Both the vce and the vcw are part of

U5 doe is currently in the prcens of industry to an all time los , the prospects an estensise Soviet effort in Hica desigri :
preparing to present to the NRC its cue for mcdular Hron or any sort of nuclear and de ek ment directed tosards esen.t i

for havir.g tso containment correpts. power deselopment range from bleak to cual applications in process heat supply
One input into this ha been a (c.ntain. non caistent - at least in the short to and cogeneration, which, according to
rnent trede off study carried cut by medium term. information presented at the Dimi.
General Atomics, !\echtet and Stone and Studies are aho being carried out in a trovgrad conference, involses about
Webster, ne basic USDaE argur.ent is number of other countries on the mcdu. 1000 professionals (some 130 Sosiet
likely to be that rnore uncertainty far Hica, particularly as a source of delegates, representing 35 institutions
surrounds the operating conditior s and process heat. In Indonesia, for example, sere present at the meeting and the
technolog) to be deployed in the pro. a feasibility study has teen done on subsequent International Atomic Energy
duction reactor compared with the cisit usir.g the mcdular Hica for heavy oil Agency Technical Committee Meeting
mtyca, and its mission may change in recosery (and found it not to be ecc- on Gas. cooled Reactor Technology,
the future, so it is consiJered prudent to nomic at current oil prices), shile in Safety and Siting, held immediately after
include a containment (rom the outset to Czechoslovakia, s here there are grosing the cor.ference itse10.
enselope all possibihties. There ne no concerns about pollution from burning At the opposite end of the HTca sine
such uncenainties in the cisil cue and so brosn coal, the focus is on steam- range from the monolithic plants is the
a containment is not needed. It remains rnethane reforming and coal passGca. 1040M W gas cooled district heating
co tie vtn hos the NRC respnds ro this tion. Other CMEA countries hue also reactor, the cun.io, shich is teing
line of rearning. expressed interest, including Bulgaria, developed by ABB Atom in collabora.

Romania and poland. tion s-ith the Paul Scherrer Institute,WORLDWIDE STUDIES As already mentioned, the mcdular Ssitterland, and shose conceptual
%:ious studies relating to the safety and concept is nos sery much the dominant design has recently been completed.
feuibility of the mafular Hica are aho technology. But studies are still pro. In the high ternperature reactor Geld
unders ay in IR Germany, the country creding on iso monohthic concrete. there daes indeed seem to be no shortage
that pioneered the c onc ept, s ic h a sessel designs, she Hta-3,u under dnel- of conceptual designs - the challenge
pronouncement from the Reactor Safety opment in Germany (see MI, Septem. nos is to Gnd ways of moving down the
Committec scheduled for the autumn of ber 1988) and the Sosiet vc-w. The long and difGeuit road towuds commer.
1989. Dur sith capacity erser e margins 1060MW vcw has its intermediate cial realisation in the form of reliable,
high, load gros th preintions los , and a beat exchangers and steam generatoe' conomic and environmentally benign

spara of sell publicised and main circulator assemblies housed in re ser plants. Oruem

A visit to the Kurcimtov Institute

By M. T, Simud

Vaars on t*'e HTGR rs pnen high prey at and pr0 vide the rea: tor physi;s dra for the Cons .ter tomography is used to e xambe
t*e USSR & Kurchatcv instowie, wd*: cver MCUM ar$4 the 10GMNt r+bbie bed the f.e ' art in the pre- and postarra$ation
r0 Maf* ass @ed to tSe prN'amme The HTGAs that a's under deeiopment m TSe invesb;abons of fue's Uraniem megration es
corsh,nat on of h,gh tem;eatwee prxess USSR. The entca' fa;.l*t,es n't loaded with re:v.M to t4 lower in coated tvet particles
hea' asd ea ctno?y pene-st,on staan for large numc+rs of 6 cm d arma:er graoNte- mtP vawm dion.de kerne's coretarede
mun.c,pa' heat, hp eN. ewer and ww matea fuel t.ahs (TNSO<cated 8 to 10 per mit erfearb*de or aHoyed calde keme4
passve safety featwres as the motmaboe for coat ennched UC, parbC!es are drspenned in Be %;s of up to 3$ per cent FtMA haver

tne erm;ortaice atta:had to the prN'amr%+. 49 m^e' 3 cm d.ameter g>apNte matre teen a:Seved in (Se inWe behum loop
espra n Dr N N Ponorwe, Steps F rr The ua'enais Test Peactor at tre Kwr. tests ic wSich the grapNie corres.on nites
Dc;4y Daector cd te Inst.tute aN has cAates conta>ns a behum gas loop that c.an Pare s's; t+en determined The t4 haviour
s.ensor ccitaagvet be ofe a'ed up to 9X'*C pean temperature of the fwe' under tPermal cycling and in a

Tke $1v ets have sc4ecM t'e Gemam af pressw es oNoto t00 atmospheres tt has less of coomt citewtat.on cond t on hase

tre t+en used for vo'y ettens ve inatabon t+ea e sammed Bamup determinations arepeew tied core ces.;n rathe> traa

pr Sr9 (*e%Qn favourty by the US 3 %d .'aoan festag of1** TA:SO<CatM fuel particles s'so its *e by rmeasurements of spontait-
betaase of f*ett aWy to des *;n aTd to the Ibei bahs aid grapNte bodies TN ous r e.**on emissions from cunum-242.
innsate t* e peet"e ted t,ef m tre USSR. uranium c.caide fwe poi,cles are produced The d sitbut.on of !we! and f4ss+on productsr

j
a M tont $ov<et 4.werfv7 e' forts are Oder. by a sol 90 procesa at tiotPer Institute in in (*e coated particles la determined by <

w ay with a view to bu84.ng t*>e f.rst mectar PodotsL The TRISO<oatmg process has lawr tarenby layer skinrung fonowed by
H1GR at the bann instrtwie Dimitrov;'ad in teen mastered. Including more advanced tra:k emvtsion (for twel and fisbon prod-
contrast mth the Gevans. the USA has ccanngs such as five-ta er coatings that vets) as:5 gamma spectrometry (for f.ssionr
restncted the transtee of HTGR techsonogy

have a s6hcon-atloyed pyrolybt carbonlagto
t. prodwets) These tests have t.eea camed ovi

and t*ereby has 1.rvuted t$e encha%;e of Fission product releases as low as 10 on ccate 1 particles irradiated to burnsps of
essentia'ccre desp da14 There 6s he tver 17' RB (re'essobrth) at 12o0*C hare two up to 17 per cet FIMA et temperatures of
much to t** gained for toth the US a%J the achiered. wNch compares with the test that 1000 to 1660*C. Diffusion ec4Hecients of 1

Sovert Umon 6m an escAave of eeformabon has been atta.ned enrabere else Thrs caes,vrn in the kernels and the coatings ]on HTCJ) techology A reappraisat c,o t'e US augers eell for maintaining an entrerno#y have t+49 estimated from these concentra-
pobey on this sutyoct ww: be a timet and clean primary cootet circuit m the modstar 1.on prof.es GrapNte irra&ation tests bare
constrvetTve move. HfGA Some very impressive work is s'so also t++n carried out. .

Desearch and deve4prment on the MTGR in progress at tre Kw chatov on deve'op- |r

has been tf1 proQfess for about ten yea's at ment of pyrocarbothonded grapNte corf>
the urehwntus Fuaes ,~e o its- reves for t>e p.we fue mem maw n r s, w r,ven crcr tr. t r o a
cwe two powe te e a HtGR cmicas ed for t*e core grapNie componenu io c.A,a, go,.,4 e.,,% y ca.,r ,e

fu e e. Thew uniu re uy owatone imorove the., esianon catey. 5,. o.,,,. t.,pf,. ca 9x,vt Usa.
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'all n n op a lon s d as roduce

far more nuclear generate d electricity se as im ''
tha n any other country. *.s, a s E N '

Howe ver,the la st US order for a =s *
y g3

're actor not : uhs equent!y ca nce!!ed, ' M 'is gau- / A1
C alf aw ay 1. wa s pla c ed in 1973. a nd only w a u ri .e fact,

four te actors (totalling 4753MWe) with _ $8] I, .

de finite projected operating dete s a re .w g e L
stiff under construction.These are ' h 88
Bellefonte 1 and 2 (1263MWe pens; 89 7, " ' A'*" m
per cent and 58 per cent complete N I '

re spe ctiv ely, with pf anne d comme rcial f.Qn,y, f ]tu ne .

operat;on January 1994 and January im m e ,

. 3

''
, , y7996), Comanche Pe ak 1(1150MWe rna; sewe m s i ,

S S per cent complete, ntanned ' " " ' d ''3*'a<g.
comme rcist op e ration Dece mbe r 1989), - Y,*N ' g 44' (g/
and Watts Der 1(1214MWe rwn;close to wuvus f f
100 per cent complete, with planned '{" 's A Cumulative nucle at generation to, A#
commercial ope rallon Octobe r 1991). -p' aTs H O e nd 1968' antui
There are five reactors (totalling j
5642MWe)ln varying stages of nm wi e w4 m ' - " " ' '''-

| O' =*y -

aut
-construction that have unspe cified gr us

coMplebon dates (Comanche Peak 2 A Nucle at contribution to 1988
Perry 2 and Watts B ar 2) and two electre:ity generation.
(WPPS$ 1 and 3) that have be en delayed n"8 *w* * *' .S'*'a's'"u*a''t atx"898' 8'ain os me dS ' ' * * *

a tai p e insta.a. e.gu,. .Indefinitety. Dut with nucle ar %.j ,7,, m n,,, ,,, ys ,,,,gy n ,,o,,, 7n .p'ogra mme s la rnost other We stern som s'ss sovia cawa s2 ss. .

otanthe6 sta!!ed or sewerely cut back, C+' ace s' 2% Ne* *ser se 2% in.co.:
,*the United States w111 stillin 2000 haye a Q [.*[,[3,'%dn;'gy,,M3 f,'* * $a

scleat bad in capacJty over its nearesI < sue, gn, tur,< ensaym f'm n+, "sde ats, France and Japan.
TW dom; nance in Sita of the US D'"'**8''"'""'''8"''""''' | $-osea, prc.gumnse ha s noi been '*"=ar a'"ea '* * ad ' '*8 a ao- , ht

reflected in the average performance. P nety n a me Cowntry TWh gerereted LO P'
# 'A* $The average has been brought down by E4.s a 0 102 2 04 5t in op)

a few stations with very poot figuret. UMe % ne* D H 13 (10 3y) ra ce,w N9
How ever, perf ormance l-< getting S ki 8 D 87 59 (12 9y) 3D

. |[ y Ps '

sta adify better.aome 13 US stations had WU [US 64 72 05 5y)
~

load f actors in 1938 of over 86 per cent, tG E2 64 2105 ty) e
Ond nine of these hadicad factors of fgt ] y|

'' p 9,ran
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Will o American utiliiy ever orc er i
ar of er uc ear ]ower station? !

f

Visitors to the UMted States from 'ston'(NC) has recentQ introduced a" . ,
-

'.

'

other countries udth nudear indss ' .' new sing'e combined licence concept 4' i*

/Ntries hase over Pe past ten yea's t+en t-for fstare nuclear plants, aimed at 3 to '

regated'y askin; wt. ether a US vil.!y ; brinfng stability and predictabilty to * ' #,gg '

kut,
gwill ever ordet rother nuc:ea' pewer .

,' construction has been workedthe bcensing process. The backlog of :" .g we
station. If so ven? With continuing ,'

a M'"4

bablic oppsition, regulato'y prob- ' through and in many parts of the " n s m ,,my s
ms and constavetion delays have. ' country the previous large margins of 7qq*k4 ew'

'

appeared intractable and issuraNes spa'e capa:ity have been eroded. The %y4y4y .

from lndustry sp:les nan that the nu- performece of nuc! car stations has
clear option would rot be lost, that the been impreved. Despite heavy spend. A roe.cs st erowth rate s (%/y)to< us
public would eventq come to see log by utd; tics on efficiency pro , W4summer pe ak demand (5ource
the advantages o' nudear po*er, no grammes, etectricity demand is rising

,
, ,

, - . .
more than voshtuithinking . much fr. ster than new capacity to meet (U$CEA) reports that 80 per cent of .. -

ts the persMetve ag clwer today? It is being instaMed, and there is a A aric.ans believe that nuclear energy
,

The US Nuclear Regwatory Comm:3 return to cependence on imNrted ou - shNid play an important role in 15e -
g ~ for electricky generation. ,~ doe's strategy,- ,C . .' a

Furthe more, in an important new if tNs indicates a turning of the tide,'I._g j m.) initiathe the US Department of the's b as yet no sign of a utlity -
. .a- , f''4 ' Energy (doe) is holding a series of pre;aring to place a new nuclear

-

' s ))v , public hearings nationmde aimed at order or that one of the many cancel-u wd
-. Q'" i p M deieloping a National Ene gy Strategy led and delayed projects Is to be_

t d4 that would reconcile energy and er>. reins'ated. Utilities and investors still -
nu vironmental gean. The aim is to put a consider there are too many un-* '

draft energy plan to Con
Apri! and to a$o t a fina!gress next certainties surrounding the largea

version by firaia' commitment involved in a
A Proiteted averspe annual W e p an is eWed , Mar plad
electrid*y damnd growth rate e fo, , lo Md Womr*+endahons fo( h$- h the situayon about to ChDQe7 Ne ' <

|regions of the USA 19e9-98 (source I3! Ion. f09Jtabons and policy. The US present a senes of artiCICs loolu'n
Council for Energy Awareness vanNs aspectsof tNsquestion.. g at

tung .-
q

Rec ucinc 'L*1e uncer:amles
i e e

preted as '"t'ou sha!! not build capacity at any
8 - -

y This has led to the prospct of shortages of
electical capacity in some aren of the

B p
*

yJamuJ. O'Cormr coumry. The supply of electricity in the
N nseu, ,a uidx, ,,un,;c ,,,,, i, ,,,y L, 1'

tight Even here in the Mid est, honsin *
We do not currernly anticipate any ret and their insesron Ahhough se feel the real:y hu no capacity ostr and atove jrs peak bpeer plant constnn: ton in our compa :y's enent NRC ruin changes should have gone dernand. For the short term, utihnes will Pten year phnning honran. But this year has further to usure the resolution of all suing unda.,b edly try to manage with purchues $ren a desek>pment at the feden) govern- and safety asues prior to the commencemerit frorr. third party supplien, sith sggreuivecnent level thu is a ser in the right d,rcet>>n of plant construction, at leut the problem demand-side management, and a ah in- Ql

+

von aids restoring nudnt Woer u a viab!e hu been recogniaed. neu 6 in the use of oil and gu.s!cemative for pnerating electricity. I refer fedent regulatory licertsing, hosewr, is The snajor sacrifices that could $.un be Sto the NRCs wandardaation rule (Par $ 2) not the only problem. Reducing the current required ofindustry, commerce and resident. *

rnodifying the twower licensing require. coruidenble uncertainty surrounding con- ial customers if new p! ann are not soon built h,snent for new nudeAr genersting stations. uruction of a nucle,r plant in the United shoJJ cause state reguhtory agencies to take

P) |
Under the otd syneta, after s constnaction Starn is an essentia! key to reviving the notia. The problem should tecome even jprmit was issued and the plant a u built, an induury. Before any utihty chairman sould more acute as the oldet generating equip-operating Frmir, also reqairing pubbe par. agsin ask his toard to commit bilhons of ment reaches the end ofits useful hfe. More

g '
ticipation, would then be required. The do!!ars, he must be ab!< to demonstrare that long.<erm solutions sill have to be found.Unned Stun was the ocJy country in the che venture mili te brought to fruition. Nem baseload genenting facilities sill be |

ce i

world sith utihties that svuld build poser IJp until the last ten yenn, the financial required. y^pbnrs under such coraticos. As might hase and inveumer., community recogniaed thu Another element is the heightened anare,tven expected, m og stion of newly tom- in the United Sures a traditional compact neu of the environmental probkms usoci- of ,
s-

phred p.ee plants heruished year after exined betseen utilities and state regubrory sted siih burning fossil ruels. A typical 2Iyest in public U :nsir.; hearings, hundreds agenciet. A utility could build a poner phnt 200CMTe coabburning cemral station, for d;of melbons of dothn mere lost by utihtees and rely on rneiving a fair nte of return if exarnple, produces over 500 000t of nyuh pt
'

jm) 0'cmse a d. san C-mum th . they buik it at a reuoruble cost. Those days and ifudge a year that rnust t< damsed of. 3!0., y,est N.stmu/ Pl.4a CLg il 606% reiss are clearly oser. In in place is an adversarial This is in comparison to about 50t a year ofswa rebrionship that many utilaies hase inter- synt nudear fuel, capable of being repro- tc
s

,
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$ Regulatory reforrn: utility and investor 'opiniorianalysed '.J.1'd .'
.

r
.

-
-

( 4*%er tMs yeer turo report.s' prM4'ed tof , 'bdgated the need lor Ai espressiorn of
-

tse US tiot were publis'+$ which contain *:,c.ety a commrtrnent av fett that such an - " Cf*rF) Act coVM ts ae IP;a' ch45 eyeThe report recog@es tut 89 NRO's-

t.e rea:trons of charf esecutives frorn nu. ' esprusion can or9y come from the Corp 'h,' 4+catt ruae 'has eet a rusor.at,4e pecedent
-'

cuc we:.5 and repmenattm of the ' ,< . g eu.
. ..J 0; a 6:e ecs.mwang N tahnny, r.:enity and,- f,nancia'cornmunsty to tne hRC's konshg Ha't of the enc 4/tnes surveyed rnere '- --89*;trenees of potent,a? re roacthre ocogn

*

[ rebne propotata. ,kteec >:oriorn.c r*gstation or the pertect[*' , Lititty taxutrves st essed that whhe the .' ( teWs'pt ortpbyws cunng pewsency re. M tefat 9es. h toJ*pn. N nuc6 eat IMustry'sf.; doeveyrneetta M fursA of staMarddedemsing ,etoms we o uus.ai they d.d noi.

vim u s man, t.tr,e a N con.wct.on.c. .ws . rid u enas.ss, wn a h.e.
,

*, fot Not of itseles' plants but abo of shy ,*,y 4'andar$s of ofe ston ved tisjnbg wig
I

constitJie the M4e crDe' ion upon etiv:A anyI
b' fsture determinat.on to construct nockat. ratapria! Intensen tan:hrobgy.' Pvt.0c ede.' .n renharice Irwoetor confidence".'

to:atit*es 99u8d t4 fn63e The rete re;vte.. . caton and tmMmg pubiec support for nu. ' . t ts c:nphastad Nt konsing reform to
t

3

* ceart ve.to*y eWrorywent wrs a!so a rMjor disere - Wcaea' pov wee view +3 as cittical t'y hatt et ,# *cnify cune as;wt v brortvice to the fear >'. e 4*4 ms;cndeata.1 . ..' s '
' . '. esar ccrnmuni y b determ.nhg wtether 4

*"
TM main cectusons irorn the itultty A! gresent, the report says.' *gcwortut W ctri a nuesaar so.** project. Whether

*

. surrey were first t%at t*e noc6sar opbon ns ..' C*o:en rm to tarther nrwes* ment M nu. f G hwut.1rs wovid Nd;* a nuclear power
tot "004d". but isNarrenta rnaasures ~ . cJac gewer esist, whue there a o few,if any. prte:t an a:ce/.aNe thancial nsk wouldra s* to taben to improve its coMtion. heentres tf the nuder opbon is to beu

4M depeM en a furnier of fa: tors - somefeond, t+:e*issg rehrm and staMardaed rev+vd R h opparent that, et a ininimum. refa'srq b 9+9ers? e:onernic condstsons, !

..

J covgn till ret by tremseres O/r.pl'oiety 49%fitant et.46 pes must te rrade M tcw it *x%e u the eleft-tc vth!y bdsstry gere
*

p m*ve her,st tn na: lea > power.Thirc,t'ere c es togstates, toth ty 19 led,aj gmen. . e s'y. Mme u naciou pc+er s;ecsricatiy.g ts a strong eepree of inter.reistonsNp +ent a nd by the rarnous s:stes ". ; eweet:v1 wovid, fx emainp'e. cons <4r thep a ong a number of tdo reform optons. .

rourtn. Nre h some o:eptausin that the a : 'WE 8T0 ft S VIC W ^ ,"' , * " ' i * i ' * . -. stre of t** econoray. N rofit. cat chinate
}f,
e .'

6x nuewt er*<p* e d t*w so+entiar retsmsnece tsary 8,consin reforrn can .t4 TM re,wrt analysing N Renong reformo .evaust4e ' trom otur Inrutment op.wreed. Frrth, whu t
.

4tiof tN rntoMents *1 rom the po sputive of tM inanciet . Scriardim*, ; .r'f. hit tha',kon<Wng rv.u m 1s essaitaa!, e tarpo '.1* Mets and potential beestors" says that The report so;;es".s t*ist the nuclear

*

.-r
-

l
nu e . e v = , e m ut, - tw nd asees .~our u me s vtons rewt.e the e.- covid wenem ch,.www.e.

.

-

other than kans'n; reform atso vttaJ to the er.4!ortty of tM de .cuneves in the recensing br ed u core wth unussal nsk, which}. re ena' of nuclear tower.
r

'

p Dr.e mapr kans.ng lasve that emes as a ,-, . crocesa tu prot > tem is that they are riot - rave oe.ettped a aus.ter of enethces for
,

h; siat,on The MC rutemaking. it cord . Pakirs their vent res etceptable to irrves.
,

turno< io nscioa> pla nts es the seas 6kty of . c4ces."4 rot sutt.cnnt w casu a clima4 bra These bcisde ee;<e;cuon of-risk.
s.

7 e gust cor:Suveton put)fic Manng Seventy ~ coNsctve M an Investment in 4 new nu. cassi+9 a:sivities h a sapa a*4 satssidaary;L pu cent of tN rnpoMents s44 they w.,vid c su go.or past atsent Congressional a;reeme6ts enerah CN=e respons;bie for*
' rot order a pait, or it is unfaery that a pant e%vwment of tN pohces it contains". . constructon eccep sicibe raka or,! would te or$ erd if the possN!I'y of ssch 6 Et%1t leg'sfaison there la a dahger that ' . . trreue e turnksy cont *:t, undertaka tov'

!
hearing custs, even if N s:coe ed assues

-a future Commtsthon could luwe a '. ' coeWe'e the 69tko constructon process etwhieti could ta ree =as ve*y lwntted. reemasms the woud enseerate the fur > '-! ~ Mhovat a tiumter of utiltt4s 6M cated open'.a' promons a.nd protechona M the . a speer**d p a:e; aN kung or purchase
t, thy Nrcs recent actona and Presecent current n,lemakang Coness would rot. ~ of Servi:e as an e.snatne to owningheenh asse s.r -'

Napres suMative croer coneemirg off. reessa't!y feed to prcvi$e arry mMtional
,

' , ,

a . ar** emerges:y plahnang al! land to help Nantnes or gua'astees but "fMeraf legts. 'AralysJs of nuchar Ecenalng reform pro."
remcw screw one or uncertainty. n is iroc ane 3m.nzst-con ensorwment of tmis Awe the pe'vutfre of gerrity cuerone che twa* Co$pwonaf uten le the e;s setk>n eould eend tre coerect emve've otters SM*em States trergy- wtNor most destrase or *< ant;a' e the sea' to tN musst pace *, eoard LAuct' 19*9 and Nschar Ocensingj meds of many, in add. toc to tN perinan. Corcem is s'so empressed that without ce4:me eacr c%e finane#er ses ters, touche

*

aroe of law. Co* vssiona' 6,: ton w:ivid '
pve tosnsag reor;rns. se+ cal resNrcevits k;$rson to ensure there is only ore puedec Fuss a Co aM Scence Concepts inc, usyy

rea,ng p? beerpretaten of the Atomic ; , yg g,,~ 15e1

(
e - - -

' '

!
W$MS$w eWWdMWWWE L

A Jarnea O'Connor "We have been pleased with out hvastmenlin nucleatpower"
cessed, for a comparably sited nuclear plant. limit dramatically the sulphur dioxide emis- openion, bringing to completion our con.There sie aho new concerni about atmos. sions from coal fired sestions. sirwtion progrunme, shich currently repre-rhetic eanning and the resulting global flere in northern Illinois, we have built 13 sen:s 11.9 per cent of US nucint espacity.weather consequences frorn the 10 000 000: nuclear unitt and retired one since se began for the fint seven months of 1989, over 86of carbon dmide e par that this typical construction of Drnden 1, the first privately pr cent otour generation came from nucleu2(00MWe cca!4urning plant sould pro- financed n clut unit,in the bee 1950s. We pra et.dure. Turthermore, if the station burned ccal hae been pkued with out investment in A US utility cannce ipore for long a fuelproduced in cur siste of Illinois, sicae nuclear power. Today, chh is one area of the

source of shich the Uraired Scares owns over330 000e of rulphur n'ioxide every year United States shere the demand for elec. 30 nr cent of the sorld's reserves, is quarterwou!J be emrered into the air. The US tricity can be met. In O:toler of lut year, the cost c/ coal, ar>d contributes absolutelygenernment is close to ertacting has to our Braidwocd unit 2 ment into commercial nothing to clirnatic charige.
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ricient to ensure a predictable, rnensible,y

By W////am 8./Jr and timely licensing proccu.
Return of the nudear option in the United

-

Sures should be accompanied by a commit.The ecoremy in the pris dNonh Carolina that a nuclear r'et can ld (orapleted on snent to dose the fuel cyde. For nuclear toa.-J kuch Carcht.a served by my company schedule (and, the:tfore sit}nt> tu'get), that
tr. ale the worldside contribution that itcae.sinues to gros, and me are formulating a even shen coc-A-d and licensed, the plant must in the next century, st must rnyde '

thear plan to supply the decendry nues. sill be a!!osed to opnce; ce that then
fuel. This will coraeeve unnium as well uu.-) to suppre that growth. We anticipate opnting, the r st's cost *d! te fully reduce the volume o(high. level s nie. !u

tte eeed for aditiotul base. load pneration included in t^< resce of electricity. Under When new orders are coruidered, it ap.se the raily 20)Oi, but additional nudear those circumra.us, imes:nent capital pan that the advanced light veter reacior ,
upcity is noe n.trently a prt of that plan. *ould not te craf.able on reancable terms, (urs) design n the only viable near termThat dreisbn is inied on exiernal circum, efffetively pred.abg new nuckar ceders.

option for us. Based on proven inhnology,scance tattet than on our esperience with A refortned ! :msing procru, sich certi.
the us a sill give us improsed oprating and ,I

y
rextear. Oar icten nadeu units have teen (ication o(sta da i.aed desig :s, p.eliceming maintenance characteristks, enhancing nu.

,

es.r!!ene pifactnees, and me comidct them of sien, arid in . axe of a combd construc- 't
dear's environmenul advantages. Coupled

'

tr, Le the dear ncmmic and environmental rion prmit a d cperating 14:ence, is fun. mich regulatory reform, the uva sill ghe us&Ae for c.ur rmtomers. damental to the cwaideration d res orden. stable and predicuble economics. Aher a -

!
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Tith respm;ble uandardiurion and The efforts to viraaline the feden! licensing demonstruion, sr also telieve the mo3ular
-
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ikensing reform, nadear unio sill spin be
high temrenture su reactor (maca) sillpaet c( out fature generation plan. The Q3 V ' '' "''"''' ofter signific2nt promise, k-

c . :ent clamare d es na povide the confi. g .'*- O.

A solution to the mute dispul problem;dexe we and our investors need to auume
'

P7g /g a streamlined and predktable liceming pro.the finurial risk of a projne as capital. Qg d -<@, cess; closing the fuel cycle: a simpler andic cashe u a nuclear ps er plant. /;g gQ w * tetter machine; a commitment to cicellenceOn the other hand, a brcader gnpective {4 ,Q?"
oc the role of this ufuab!c resoune may te

44 ., f h h
- Qdre a challenp!

But, a challenp sery much sorth the te xrpng. A remeurnent of nudear's role n. ) taking. Those of us who dent mith thehas !cgun in this country, drisen in part by / (,, phtial, nonomk and environmental chal. )

"*
re .nir.canema! qaestions raised stour (ml g g' lenges of energy use and availabihty recog. 'g.

,

Ms u se!! u by a gresing as areness o(the W - c_
' '

nir.e how much more a:Ticult the path necewmic isopriaxe o(electricity. A Di!! Lee sMressing the WANO
tuomes without nudcat. We have the gis addinon. iib the formaion in 1979 of Ina ugural me etan.; in Moscow, M a y

the Institure of Nadear poser Oprations 1989 (Photo; CEGS). roources and the leadenhip to move ahead. ) -

(INPO). the US nudear it,Justry made a Nudeas t< longs on our hst; let's put it the re.
[ ,
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ccminisment to ai b.tvieg excellence in nu. ) y,i-

L %;dest opranon, m2intenance and training;

GenerateinC' COnDanleS: 1leir
,

e i e a, g-aa we havt ,m si,emnt py,~ 7

W-tsarda et.at erd Oar sucteu, loth ends-
w iv& ally and collectively, respires that com. 4c

teime laS C0me-adain ,p -
t

erm._rsyem n,'"" "* *
j caren.nl borden. The World Aucciation of "
1 Nuclear Opnroes (WANOh formed in G i,4
{ 19?9 and medeJ1ed aber INPO, is a giant fW
i- t see;- ros ards suuring that excellence g),g g.g g g (,

s.vJs iJc. L -
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LD-i. Ad.fitio, a!!;, we hoc to addreu dirntly Utilities it, the Ucaed Su n a:t cheging.
comptitively priced electricity, indegodent E NSI

sed forcef.allT the plifical and reguhtory Forces driving this change are largtl
ina s that surx! is the say of renemed omR and,phmah h (apg one n,y non. of how genenced, utilities ought to te in a p F CIf-onomic ps; tion to buy or genente the ches;est formadar un ntenit. and pohrical tra'2tes, utihtin t .ay ettl be m of electricity. If, in order to fu!(ill this

. . W
P. stanThe abscoce of a yh. l,, solution,, to the a psition to fdid their mardate of supp-

objective, utilities need to leave generation -. ; Ckt sea
lying eintekity oe. demand-p-.ar.em 6sysal o(high.levd mute u no to companies whose only busineu is gener.To do this u-iht.es must te com;etitive. arion, not ules or estnbution, that is the

i2 our tsmall obscule to future nudcar develop- Utiheles are pdg-d on the pee and byx
sr.cr.r_ The US gowminent must act ded. reliability of their pmdua - sh.ch is still direcion in shkh they should proceed. By
siwly to pcreide auurance - to the public elearicity. Trerds enJkate that utilities are not keing distracted by other pressures, thne

; po '
Wand to utilities - thae high. level waste will slowly evolving cur c! che genentbn busi- generating companies can focus on

.

be dispsed of ufely and .' onornks!!y and in nns into the coraM,ng for pset,6stribu. maximizing generation at minimum rost. A
This type of arnnyment is prtkularly CNa timely mannee. That dnisi<e action is no tion and sales besmen twaase of the sppropt;ne for nudear yower generation. hCCIm imyurtasse fue the disput of los. level aduntages s . arnnpmens for the 3

r4&uctive s ure martrials. racepayer and tSe rackholder. This adap- The design, construction and, rnose impor. tors <
tant, the opention of nudear plants is quite desThe regulatory pt<ns on toth federal and tuion to a mur camptitive environrnent
efferent from coal, oil or hydro pser transuggues that utdit.es rnust dcstly esamineseate !ctels offm in osn stumbling bluks. their core busniness- ogntion. The standards are efferent and
demand a radically afferent culture. Safe and wahWe are ldt withour the needed assurance [f the core bumeu is the reliab'e sqply of
nonomk operation of nudear pser phnts

7, .

12:m S. La n dume n/pwhvt. De h Pru er A*bru A. C. h46 s tw4n nM< <,rmras requires total dedkation by staff and all 9Cm.ury 422 .%rb Cimb $r. CAudene. NC durr. Yehr As.mx Grew Ce**tury WJ Mm im[s of manapment from the | int super. g2cle 2, (15A.
5L 84/m. M A 01 4".-:Me. U3A.
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Q of the orpniution sWd not tic Murred by ( 4 {L-f #9"*] q da n and prformance up.
- RT*M ofiet the test prential for keeping costs ,

traminisuon ar,d datriktion problems, cus, u
tomer unice deont.ents, billegi to ini. F . ?% Thne argumenn hase been ruegnized in*'

dennaJ coruumen, h M!mg cuuomer com.
[ .3 % N ' 4 the US nuclear industry u traditional util..|

k k;'' % g'q
plainn, rotoration of pset after storms. isies, faced with increasing comptition and
etc. The entire (xus of the organiunon

' j i '

regulatory pressures, reauess their piitions.
**

I
,

g Many hne already taken the steps to con.
.should te the mdxiion of einincity

i

rehably, utely ard eneneally. ..
" so * a sohdale their nuclear organiutions and wp. -'

,g5F D,%' L
* *9 arate them from their traditional utihty kThe Yankee Ator x Elecirg Compny 3 as

,

'

organised in 19H by ten unUn in Nr. I businns. Some bve een gone so far u to f
'

England to design, build and opnte the M g$" A
' _N spin off generating companies show only ;*-gYar.kee Rose plant Th se utibon had no yst ~ businns n nuclear. The prnsures of the Mad h ,

intention of running the plant. but sign >d e ' '"
mukoplace ne making it happn. $

contract to purchav the eintricity gener. A r.ndrew Ka#k (left),with plant Generating companies can also provide an
sied They puryne!y Lew the Yu.kee organ. s upedntendent, Normand St La urent inherent teshnical tese for the nest geret. ..harion strictly fxwd on nuclear puer in the Yankee Rowe control room. ation of nuclear plants and orden. If a utihey '

plant design, coruerxtim and opntion. or an irdepndent pset producet sann to
nis ume principle s u used by ochen to tbt rnany prvb! cms of the nutent ir&itry build a nuclear plant, they could contra <: '*

1,uild Connetticut Yankee (Itaddam Nnk), are wif. inn.cied. These problems have to do sich the genentir:g company to pnicipte
Vermont Yankee ard Maine Yankee. To this sith companies embarking on the nudent in the deogn, construction and cyntion o( .

day, Yakee's only bus;nni is oprating the pier road sithout the esprience or the ne plant.
Yankee Rowe r! ant and suppning the exprtise to undentand the technology and in rey opinion, a likely xenario is that the y
opration of other nuclear plann in New sei dema nds. near nuclear order in the United stain sill e-
Engbnd. The opntmg rnord o(the Yankee Specialiaed generating corrpanin hne a not le a so<alled advanced reacrot, but f
pbnes demonstnen the soundness of the poven truk rnord of sustaining h:gh toels rather an imposed, rephcated plant s ith
original dnision mde M ycan ago. of priormance at nuclear poser phnts. s hich there is already considenble esperi.

nus, ahhough Yankee is considend a Thus, since invnron almays seek reliable ence. What generating companies offer fue AD
utihty, it really is a spmalized generating prformance, it follons that they sill take the future is the enperience and knosledge to C O 't

company s hose orJy busincu is nuc! car another lxk at the nuclear option s ben judge t hat mill real!) nork si dnigns appar pas
opration and supprt. comptent generating companin are rnpon. on the drasing tuards. Input from such

There are sesen! renons shy the Yankee sible fx construction and opration Pubhc companin sill be sought long hfore these '" e
orpniution mocked so sell. fint, sich the and plitical support for nuclear pser aho phnis enter the demomtration stage. No CP"
fxus sanctly on ntricar, a dedicued, dependi on the perteption of the comprence longer mill utdities be the insu!Ticiently. A.
talented nuclear orpnintion can k niab. of the companin oprating the phnu arw! the infxmed buyen of the latest, g reat nt, INf;

hshed along sich a culture char demands priormancr of the plants. Inhnology, Buically, pnerating companies (ON
attention to detai! ard safety, Both are Te knom that a majonry of the pbhc should te the buyen or builden, and then hf' '
<rucial to rehable and cronomic o;<rarion. teheves that nuclear pser must play a vital * he oprators of the next gereration cf impt
Alvin Weinterg, an early nuclear pioneer, role in the future supply ol eintnory. This nudeas plants.
uwd the sords * nuclear printh?" to tchef is urergthened by the environmental in summary, generating companies offer
dex ribe the kirst of skill and dedication advantages el nudear pset which are the unhty industry a chance to put the ' ' ' '
required to mamte nuclear techno1cgy. At becoming more apparent each day m ath the opration of their nudear plants into a sing!c
Yank ee, se do noe cortsider ourvhes reahution that nudear pser does not cause fcrus organisation that has demonstrated its
*erduned", but our cormitment is certainly global warming, acid run or air pilution. prforr .arxe to the invntor, reguhtor, rate.
t or al. The pubhc sill not, hosever, auert por poet and pubhc. It is an idea that 3 as turn '

Snund, laause of tha commitment, prformarwe despite all the piitive nJvan. in 1954 mith the Yankee Atomic Electric
Yanket has ironted in developing in house ragn nudear offen. Nor mill the public Company won afier President Eisenhom er
skith, thereby avo.dmg rehance on ounide auept high priced eintricity. Single fxus, announced his Atoms for Peace initiative. It
contra,; ton for enpneenng, liceruing and high exprtise nudear pnerating companies is an Mea s hose time hu come again. Oj
opranenal support Te deseloped out own
exprtm mith scphisacued accident analysis
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1p /p h T*-tcoli, probabihstic u!ctT analyws, environ-*

rnental wience and lakotory capabihtin, |.IGgG|| QQ G( e t iv Tv ty {,('just to name a fes.
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'ETo tho day, Yader n the only utility"

ilthama Nmi_m of n., aa,,i>
imetbh When inth.ng needs to t=e done

enor NRC inves nei d,recuvn, se need only
u:lock io our interral s:aF to rnahe or adJteu OyDar/dP.NO[[ Man sethe inue. This inraare krg,mledp of the

plant yields rehab:c, ufe and economic g
gyrformance- Revitaliution of the nudent option rnay te about the ufety and economics of current em

Firtally, cep raan2pmene fxus is essential the single most important contribunon to nuclear enhnology. These concerns are shy coeto strong nudear cpurions, e reine that America's future national energy and en. no nem nudear plants have teen ordered by car
cannot be eseremphasised. For ' ance, as vironmenial melbleing. }!osever, no smgle US utilities for more than ten gan. This ;
president of Yankee, my priorit. are clear utility can undertake another new plant ongoing lack of public confidence in nudear rnand nattosly focused on nudeas clutridry proint sich the existing unceruinties in pmer hu forced the US utility industry to cor,
prr.Letion. I do rm base to morry about teh the regulatory and public arenas. abandon the nuc! car option in trying to meet infuture eintridry prtduction. I do not have to Abandonments of partially comp!cted nu. ec= fay's grosing electricity demand. Unleu nwwry atuut (surt e:ntricity demand pro- clear plants and recent shutdomns o( the pubhc confidence in nudear te hnology is ap:jntions, implementnion o(conwrvation and Shoreham and Rancho Sno phnts Nve rntored it will be anuher ten yesn, and co;
load manapment prvsrammn or shcre the largdy been the result of pubhc corrern maybe more, tefore another nudear phnt is

_next urut of capacir) is Ko*A to come from. orlered in this country. Equally irnportant, ncB) achining a prnen prformance rnord, p,,,j n g ,o m pma,,, , a p ,,,, riung public concern about the environment w,

investor and utshty conf,Jence sill return to Newn rw 194) res rm# N/ Ma - and nperially global sarming - is an if
the nudcar pos er ortien There is no doubt m moi. Ust irnprenne reuon to rntore public confidence Jm
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- gpg inirwe risk to insntors. Oprational regu s. Nudur adstmn are quick to point outt,p,,,

kh';
. ~ 2 tions could te irnptcwed through standard. that the prtNems s ith nuclear power are

,,g;, A ind phnt dnig ns. Aho, mme form of eugerated by a nes s rnedia prone to,

j g;3, ) ? p e rnme nt indemni6 cation si!! te tietn. vnutionalism, b) ph'iciaru s ho are short.
3n ,33 f'
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i, # q ury to start the nuclear building prxess sighted, and by a pubhc shich ha teen
;no.,,, -

;j ,L
' I again - at lcut for advanced doism. lu!Jed into complacer>:y b) a dnade of les

c

h;j ne only apparent s ay to rnne commer. praed energy. They argue that governenent
, - +.3 gon,

h '{s"
,

utihty / k *.
- (i4I Du(Inf Fser is by devebping an s%uld be mxe prt-active and ncn overd 9

'nherently (gassivel)) safe nuclear plant. One mponsive to the *erraions" of the pubhc.
' ' ' b - . that is imen itive to operator actions and This vies ignorn pohtial and c'onomic. u to ' ~[, ,,gy s hrre it is physically imposible to mde the reafirf. D:es one really car +ct that the ress
#

'
. IJ'l Whdet any operating conditions. There is media sill suddenly see the bght and pledge/ the

'
, -

'f to disapeement among leading nuclear to refrain from unutionahim, that political
ide un "O t. "F"' (6h"'hi"E the feuibihr) of such an of6cish facing elections every two to four

' igerer. oderuking. In fact, there are seseral com- yeen vill estouae energy solutions shich are
/ panies in the US and Turope that are toch unpopular and prhaps unnecessary?vritny . ' g, g. g, , 'p ! pruing efforts along these Unes, ahhough D.cs one carect the pubhc to decide thatnn ,, t i

{ !; at a nWut nu. What is needed is a wrieul res is the time to immene inclf in the.,3,,,,,

x g, 1 ' ' ~/ x nua.rei to uce! crate and anure the succru esoterics of nuclear engineering so that they,;g . . .

of such an effort. A nes *ufe nudear energy" tto can condade that this technology is ingn g p .f 9 ~~r
' Ja - mitiuise sith government support of initial their best internt? ne aniset is clearly,

,
' ' poiccti could prodde utihties sith the "No",, , g,, _

ir cce.f dence they reed to again invnt in an Daes this mean that nuclear reser is
.

3 gj ,

,y energy source shkh mmt feelis vitalio the dead? ne anis er is aho "No". The facti
,

,g,;, - $ /"- .r couWs futun. nmains that nudnt 6nion is n inued,blywith
' - IWuding the Gnt nes. generation plant ef6cient and dean method of producing

n r, A David Hoffman;"rsational probbly dxs not 6t into any single utihty energy and over the long term, naciety hu no
g, ,, c ommitment"Is needed to develop pian at this icint, and most likely *ill not in choice but to tap this rnource. The real

pa ssively safe plants the fornecable future. Therefore, the initial question is s hera sill this take place andmu
such r!'nu souW nquin a mhtion of com. undn shat conditions.
thm in nudear technology and resive the nudear pnin, pshly egrating u an independent I sould suggnt (N furon which sill

No opion. Fs er pralucer, sith suf6cient government contribute to the anss er;,

ently. A reguhtory climate that reduces the smort for rnultant prontabihty. Once
.a t nt burden or uncenainty during tch the ihne nes plants prove themselves, the $ Higher oil prkn - u long as oil, as well
anies' construction and opratianal phasn of a rlant prisate utibty sutor sul return to the as gu and coal, supphes are cheap and
,then hfe is a requirernent. One.siep hceming is an oudrar option as the tesi choice to comtut plentiful, the pbbc sill be reluctant to
m o( impriant ingredient to reduce the lut. gros ing environmental concems. embesce a enhnology sith shich they are,

uneuy and shich ha osenhot original cost*gre, projectiom by a factor of four,
9 increued environmentalconcerns-globale the ma, a

ging , 1 }8 Q Q f 1Q QMf Qe Q f M Q l'LAsIIvIa|M varming and even lxal air p!!ution prob.g

ed au II IVM V 3 M ' VIIy ve II lems are apt to put increning prenure on the*' * " ' ecut of fouil fueh.* M G The develo ment of srnauer and ufet=t 3. U ] 10 con IC enCe nuacar insnofo,ies - the fermer to riacate
%, the utility esennive reluctant to risk luge
4 g, blxLs of capital and the latter to anuage the

By Henry Lee -

Q' co"'"* *' * "rcat " n'" **,

To Some, the long tirne that ha elved since
- 3'Wg . O A resolviion of the nuclear ssite dispmal
, - -

problem - * hile this n primarily a rohtical,my nudear station s u ordered in the Uruted ra a inhnical problem, the fact ntnains.

. kaies reprnenu a wrious ncromic and
.g h: A,. that se are alcut to enter our 6fth duade

,' crergy problem, demanding the concerted
' anentwn of government and irdustry. At . _ M,$ s id.out a solution.

.

,the j(**S, %g og test, advocates of this psityon see g , y 7 ggUnned Sures losing in comgetitive omtion / nudcar option to reluctant localities and a-u rnanufacturen of nudear equipment. At
- uepical pubhc will only catalyze more

! sorst, they see a spette of madequate and (( .,,i

,v.
f iracture electrinty supphes - ik peice of )psition Ilistory is replete oith examples

i a

shkh is held hostage by ever more sinngent paternalistic cnernmentsignoring rnarket
rrent environrnental regulat,ons and an oil mulet i, - forces and pu be will. In almost everyp. ,

h, , - the other hand, rnarket forces will change
iratance, those efTorn ruulted in failure. On*y- controlled by the shims of an unpredictable - *
"'d"'" E'"'# * NI''I"''**NThis T others, though, this situation is the 4-

k! ' N. ( E" #

I.' .'"dcirmnuanco s anaq
clet rnuit of prudent dnisions by a socicey * * " " ' ' ' ''j.

C .?i
- chmge in uenry to concerned atout the safety o'nucicar phnu g

/ . . ' The cha lenge to the nudear community pmeet in the sake of Chernobyl, sweied about .*

njesa nudear s use dispoul, and in rnent years /, .

(
to sotk to garner u%c con 6dence, and this.

-

can only te done ifthe industry demonstratesi s. ;

fy] - appalled by tah the capital and ograting ' 4 5
,

: cost of thne facihties. bo.h tuhnological comprence - s hich it
A Henry 1.ee:the nucleatIndustry hu - and strategic and political creativity -
must demonstrate "both shich it hu not. Hon' the industey fares in

,

tant, In 6 anim /*. No ad N.y,=3/ rdy C,w. Hrw/ Unemry. J A. "F., t e chnologic al compe tenc e - which it meeting this cha!|enge sill determine shenunt n
: an Lud StW/ e/ Cwer. 79)** F. L"4 ha s - and strategic and poiltJcal and, under shat conditium utilities mill
lence finer, CA/p. MA CJIJ8. USA. cre a tivity - w hlch it he s not" ogam comider the nudear option.

)ut N on ete r 1989 H
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Framatome, S&W take aim
at US savices mar,ket :

"JNtn!) T(&TTL li a mci shat jointly by Tramatorna unii Westinp what is required to meet the needs of the |
; ort et 1 intense ir ufation for veh house until a prior agreement, the American market,

'

n abcc, Ttamatome s(IkitJ1y sm Technology Coopeation Agreement. The new alliances will enable B&W l
t
'

%gM at a press confer % h Vaah- expires in 1992. and Framatome to offer a full spctrum

ingten, DC on 14 September 64t it has Jean Claude 14ny, Framatome's chair- of pro 3ucts and services - rexton, fuel
invested 350 million to boome a pan- man, uid the move retected his com- and services - to American utilities. The

ier in Babcock & Wilcon's nudm pany's belief in the American nuclear three opermons wi!! be separate joint ]

urwices business. The two manufu- market. "We wouldn't have invested venture, under an umbrella compan.", -

turing gianu s t!! be equalprtnets in a $50 million if we had no con 6dence in B&V. Nuclear Tnha ologies, headed by

new joint venture, B&W duclex Set- ihe%ture of the nwl at industry in the Chrtes Pryor, vice president and gen.

vice Company, Unbed States," b said. .ral manager. Currenty Pryor is head
*f O N W 8 ""'I''' " (''dI' O *-'Ihe to Grm si I aim to coupete for NEW AEACTOHa share rf the $2 5 billim' year US B&T had been the only one o; .he

nucitar urrices ma&ci, in addition, liny announced that Fnris- fou major American nudcar mai u.
The two companies expect the new stome and B&W will join forces, abeg facturen thtt had nut announced pie

allias:e to pivvide 9d,antages neither with the KWU Group of Siemer.s AG. te consider a new reactor design (c &

enjoys on ies osn. Fnt Framatcm in a tripartite senture to evaluate ,le- 1990s. In addition t1 Westinghet e a j

o$-ich previously joined forcts Wth velopment of a new reactor desigred GE, Cordv#cn Engineerirq n &
BwW in 19$7 to create UAW Fuel, the spece6celly for the N .ub A~'i.an operatinf, sitt M ,1 yce L.nd the UK
unture ryst ents anmhet step into the market. DW '.uld, ir, diect, Join Atomi< Nergy Au6 % <n dweloping
American taarbt. t ramucme E,aks a Nuclear Pes er fnternational, et g u.'- ek ma reccior. Pryo6 a , M" ww

pstiner that can help open dout 6 the nenhip formed - earlier this year by tripartite ents.te 'with bi it Fower
American services matket. Frama omr and Siemens to market rN- Internation*i = M re d to " m ve

Fi B&W, shis bts designed a str son worMte (NEl, June 1989). @Uy' to catch mitt the othen.
~ s c< <; e imm G .n future, houver. ?U5 reacton han ha competitort, the Aiked if the new deign would be a

venture provides an infusion li( capital small raodular reactor, like Westing baw and f ramnume will concenJ. ate
and utess to Framatom(s statr of ti,e- house's AP600 or General Elutrifs on the services mark!t. Ori its own,
an technolcgies and international es. sewa, leny uid detaih would not be B&W has provi(>ed terrien .n the past

prience. B&W believes * *>e se will available for several rnonths. Ilosever, to,inur American rea ton and derives
urengthen its ability to serve a bec ader he drew a distinction between the global nate thart M rer cert cf its rnenues,

b.ne cJ plants r>an simply thcie it and Americen naikets. In most parts of from work on weleas ,slar.,s designed by

3.csicco the wodd, ikteress remains in latite. other rnanufutu en Pryor nid. Re.
-The new sensure a to tan up pressurited 3 ater extors of the order 3. cently B&W wor, 'ontracts from Dab

fuimally m the founb quanc< of 1989. 900-) WOMWe leny aid, but n,iw, ti note Gaa & Eintr c to do repairs ati

However, BW Nuclear Service Ce smaller duigns wiA spn.al ufety char- the Calven Cliffs pLnt; from Soo'h
cannoe madee any technology de elopd acierisua sould be developed if that is Carolina Elstric & Gaa le steam g.nc,-

ator tube sleeving; and fron, C .,non-

; j . , ,- _g, ,h-- grF~ y ,_% -w ~ wuyp, - a wealth Edison to 5,tryics the B
g* I l units. These plants sete designedrona .

b,y@M A

gJ
I

'

g -

] - 4 ochen, Pryor noted. uWr i.vsW ,r y

g'gt q'd /
'

p,L g
'

-

Consumers power todsM'L ,4 8.- replace SGs atf *N -

k - M . 6, Palisades
' '

UNITED STATES: Consumers Power
1

'
' - - .

.

has announced it sill replace, rather .I |
/ ,

*, g ,.,

: . than repair, the two steam generators atI -

,r % its Pahudes nuclear phnt (780 MWe,
,

'
.,

k rwn) at a cost of $ 100 million.
,

) ,y ', q 4<,

', Consumers has uheduled the re-I
*

-d placement for autumn 1990, when Pali-4
p 9 ''

| M Q"8j h ' C e
t

+a P ~ 3 sades is to undergo its next refuelling,,
.'g'

; ig: - 7,4 The work is expected to take about five

y [1 f Wy, @; months. To remove the existing steamg%*
., j

E. generators and replace them with new,

1 .,- m.

(ds) {.. ;
.

',
^

,

ones, Bechtel Power, the prime contra-
.

( j * '
", ;;

.I. ctor, will cut a hole in Palisades'
g d '"

4 (t. or filJoan Cis ud4 Leriy, chiltman and cNe erecutJve officer olFramatome; prenressed concrete containment. It will
mark the first time this will be tried inChartas W.Pryor, tion vico pr>ssident and general manager of B&W Nucleat Service

Co; and nobertE. Howsott. chair man a nd cMelenecouve officer of McDermettInt!. the US, although the KWU Group of

NUCLEAR ENGINEERING INTERN ATION AL.1
t

. .-. ._
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! $iemem mently used shis methaj s hile C ANDU 3 ficente sought

The Atomic trwegt or Caeads iraends to Ireph:ing three steam ger.crators at the t i p _ _ _ ; -_ , -,, y_

h '" "" "'8 " *U i" d*Rirt ah plarit in 5seden (Nil 5tt. tt
j -
-

e r1969) p
~ UniteJ Stein, and hu sneten it tha errees

'd '' 'k ''dI'. man d ate US Nudur Regula.. hiiudn, w hich hu leen oprating U, d '
'

* *e '

tory Comminion. In the letter, ment abcWh.
, 4 . .sirve 1971, wu the first rw built in git - tar AICL's US subsiJiu) AICL Tnhnologier;

the US with a ComWmon Engineerin; ,3 g 3 - ius2 . ~ . . . AICL prniden Ibn La.>>n emp huiin
nuclur stearn supply sprem. The ee. Mr . _ , . _ . *ih seriousneu d AICL's intent to te an
pluenwne of the steam pnetsfors is not (m_y4yggg sN..e pnicipne in she US marLet", but
capried to have a signancant impet on says abs there are no plans to seek funding,
the ccampany's propel to seil Psliudes from sny US soumtrent sieacies

'

so an indeptident peer pnerating A Aeerage tarisbfe 0&M espenses,
company fortned by Consurners Poser including f uel, for US pow e r plants (UDI). WUD tejeets 09:dre n offer'

and linbrel. Apphotions for approval nw denoon d ate 5.uunmo Municipa!

of the une are pnding lefore the Federal the United $tates pnerated 15 yr cent $,I ,, ",, p n"'
, n nd

riergy Reguluory Cominauon and sht raore eintrecsty an 1988 than in the Rancho 5no nucinr plant. t hich u tetired.

; Natear Regulatory Cunminion. O pinioas ynr. but onradon and main. fntin.ing a 1,.at n*nndom in June INtf.
tenance costs row by 22 pr cent. July lytry. pilt W IN.mimtur 5ktt;D 1

O&M costs: nuclear m analriis ihoss thai mu n>us for lard reini< d ih< afr<, dy s i.a ma.,in. The
101 operating US nucint utiits tc4e, on t=urd cor.dudrJ ihn ik snu mithen 3.

Up, COnl dOWn ,,eng, r,om H9 mmion to N rnil. Qud'n "Fod 'o niw f* *M 'entun !
UNITED STATES: In 1988 the cost of lion. De analpis notes, hosever, that ' ""'d "" l' "*8 h "P '81 'o "*" |i

pro 3 sing electricity dectened ai coal. the effect of higher nu cons su fhDs '

jitesuHnteoknterusin'

,

6ted plants and increned at nuclear temyred by the higher npacity factors
phr ts, according to e rnent repts from achieved by US nuclear units in 1988. O rutenu un bin son to senateU$ toestch com|uny the Utility Data n,e U5 'touw of Representuives in Septem.
Institute. The repori, which gives de. Judge OKs bribery i.r, n ua ana un,totw unu,i, pinion
uih of oprujon and snaintenance (cau) ggjt a0ajn$g shai swid nquiu furnan io le inirwnd.

inted and uriirad in ime betwe teinicom foi pwer plants in the United'

$ tun, showed that fur the snond n, Westinghouse dre,a f- use. n, ruienu quh,y Ani

{ "*d 'h' H o"" b 8 'oi" '' 8the avenge cost of poset froin coal UNITED STATES: A federal judge
g'P,'|,${"}"j),*ha Dia[y"y" $Na'S'"ptams mas chnyt than that from ter tatively ruled on t) Septemlet that , ,g

nelear phnts, the Pnibppines goserntnent can move Commitire, uid li sould ''rniore quality.
The switch in poser costs Grst hap. for$ ard with its bribery suit spitat aucuntabihty sad untabihty to funnen

pned in 1987, the report up, and is W estinghouw Electric at d Burns & Roe intended for uitint usn ''
d,e to chanps in buth fuel and non fuel Entergises.
uses. The suit charps that the two 6tms Pirms indicte d t>y Ce n nd . fury
ful<=r. The cou of fuel at coal phnis brited a crony of former Phibppine A feders! grand tury hu indined Aircom
dxtined 0 C55 centvkWh in 1988 President Ferdir. arid Marcos in order to Fa'"wr5 lat of ^'Ung % T n u, and
sh.te the nerare cost of nuclear fuel sie a contract to tiuild the PNPP 1 Y'"*8"'hh5'i"L*h' C* Lad of Japn, on
ir>;tened by 0,016 centvkWh. 'Tuel nucleu plant (639 MWe, n a) on $8,"$'dard n i t$[a S j'[e'. se)'*' P^,

reprnern 80 pr cent of cau costs at Buue, yniraula. PNPP i wu com* in the comar.rhe rest nudeur plant. tenu.
,

fouil fuel phnts and leu than 40 Fr pined in 1986 but ha oner ograted. tiva d teih Arms sere iho indined by the
tene at nuricar plen," UDI president "De government of current Philippine - grand jury, which alleged that Yamaguchi.
U Hanno. d.ria.a. so any dnreue President Coruon Acquino is seeking to Sciukuiho enanufactured the pru using

''

in the cost of coal hu a significant reccner iu iraestment in the plant. plus low.gnde boron, then starnyd them co -
increue on sotal variable production damaps. ir*decote they sete made d higher.gnde steel

ctars." In May Judge Dickiraon R. De. *1307. Ai"om.Tuimen allepd1 wid them
Nee.fael cash.Non. fuel cau experacs at lewiw of the U$ District Court in to Tnas Utihun. etw omnn Comandw

ctal plants dMicand, on averap. by Nessrk, New jency, ruled that the I"k' U"'**b'""I*" b"" ""I'*3 '**

O Olcents'kWh in 1988 m bile at nuclear britery suit could continue, but that 14 Id,"dinthei Et a7e "a7r u,
phnes th;y increased by an averap of otter claims spirat the compnies foi prison serens d W pan arid a smal d 0
0.017centvkWh. neglipoce and fraud should be judged million in 6nes.

The UDI reprt.1988 frodaeria rannt b the Internatioral Chamter of Com.3

yvurng nr.im.e/carit plan, ccners vari, merce. That dispute is still being rnol. og unin upg ,y,g
able cau costs for 423 coal 6:ed plants, sed, as well as Westinzhouw's chim c,n,,,) Eintric hu witled out d court a

7) nuclear plants, 204 gu. fired phnts that it is osed $30 mitfion in fees for suit t,roght .pini it in i987 by the
sad 81 oil.Gred plants, it does not work it perforn ed on the phnt. Nebruka Public Peter Diirrict stirging that
indude 6:ed crynses, such u taxes. 9 ha lue" ruling. Debevohe re. the Cerer nucint plant's Mark I contain.
Amerest and insurance, anociated with jeced Westingnouse's initial motion to ment failed 'o meet Nuden Reguh'ory
pier plant oFration. dismin the britery cue. Westinghouse comminion requiremenn shen the stuion

hsyers argued that the alleption had *Tered in 19M. NPPD had allepd that GE
NUCLEAR 0&M SPOTLIGHTr0 rniously teen irnestipted by the U$ knew, or should have kno*n. of rarnual

Nuclear cum costs were considered in pitment ofjustice, shich fand no (,j",',n*f,' .pp'# f, f;",,a g'[#, ,pp|,\;',
''p"

more detail in another report. the 1988 endence to support the chup. The maiety Do milhon to modify the contain.
Nul,.ac perf.mact twen/ia re from judp hosner, uid be sould consider ment to comply sith NRC regulations. The
US analyst Temple, Buker and $loane, anaher such motion for disminal afte' comunin settied tdort a 6:heduled CAtuter

The report says that nuclear plants in inore n idence hu leta presented. O trial due.

kmmter tH9 3
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tepnentnim fin 9s snemties suin re.et Study prodicts a"*"'in(>uild, utilities are relying on
uniu **L' 'ish' van o' i

rnare to in the f r mmtml At.vnk Energy Agenc - 'l 990s shorif all tr.any a rrereni shon ina. time optiom -

General cmfereue in %enra on n.y a29
I' P""d' '' UNITED STATES Eintricity sqply to forestall or prnent giaerating :

defkiencin are likely to dnelop in the upcity deficiencies. These include: |
USA and Canada in the neat ten 3 ears, Lud runagementi comenorion and

{lia'ns 1 a s d7thiot general of the according to a nes report, and acti n other demand managernent pro.
9

e

IAEA fue the abrd orne at the Geteral should tw taken now to eroble utilities pamrnesi enhanced maintenance of
Confererge. His ere: of one milllui urmi to meet future dernand. olier generating units; purchues from
Ncatmler IM)- 1s his addreu at the The report, E/nnirity Jayly sa/ ron utility geraraton and cuber util-
opnieg of ihr em'e-erve Bha rued that Dr%se//ec 1969 1998, o prcduced by ities, and short lead time upcity ad. jsc. eld demand fcc trergy is 1.kely to double the North American I'lectricity Re. ditions such u cornbustion turbinn. O 3wee the nni Ib20 pan ar,d ihat it sould liability Council. Studying electricity 6trauer sheike it, inerme . o in nucleas or
fossil, lie eberW chu the Paris summit of unge in 1988 and predicting demand in [,ook|n9 Iof W3f d iO I

i"d"""'H"d """** i" h'? 'd '"*8 "U'd
it, g990s, the report found sneral areah
s here shortfatts s ere likely. the new generation

it$r tN rEcNg I VIENNA: Dnelopment of a "newleg.n ECAR ' East Central Aru) acid runi Sr
islation t.uy mun the lon of oset generso.in" of nuclear rea ton is prob-

. . . lsraef c e ns ured . . . emMWe onapacity, ably assured, said James khlesinger,
A rnolution, aArnirred by 14 M.Jdle AIA AC (M'd A'I*h'IC ^'es Council) f.,rmer chairman of the US Atomic
Tanem (numries, uued that the Canerst hu esprienced rnord peak loads during Energy Com luion tuently, but there
confererne =u *g ntly u.ncerned atme the pst sin sutrNta, in summer 1988 is no gua. e that the new reactonhrel's groeicg e.s-lear esp <ity' and alled voltage reductions and load r- mge. s ill r .et le err.; byed. '

on tirsel to autmit all its ciucleu imul- ment were frequent!) used, ead in $ n!ninger su spaking u chairmanluiam to Agerw) sdepre.Tu tootutica. future extra capeity sill tv needed, of n IAEA discuuion meeting on '"Iheprirwip!!y etFW17 thernl*n fraro T'"'
In AIAIN (Mid Atlantic Intercon.

ties genuatic.4, of nuclear beser", runeen E urop and the United States, also
nnted Network) generating upcity 3 ., prallel sith the lA A General IN i e iNa$ut at sul te inadequate to ensure reliability Confe rence on 26 27 Septemler. ;1 g g

safeguua to su cu&u imu!In.om in the in the late 1990s. Entn Icad mamge- 0;iening the meeting, he looked for.
uea. ment capbility or short lead time tard to the future and spoke stout the

captity will te nceded, development work in progreu on new
... dennnation s an floated ...v

. In, NpCC (Northeut reset Co. tyFs of reactors.
Nm fue the IA1A to sucu ihe inhnical and ordinating Council) opcity leyond Evolutionary designs could 14 de.emmic puermal is usi nucleat hn' that already planned will te required in ployed u early as the 1990s, he said,

,

'
29 $her$s. bgland u early u 1993. Un. tad there wu some enthusiasm for thosecwed in t n

availability of the Shoreham and $ra. dnigns twause they could make use of
brook plants shere capacity shoruges previous esprience. Innovatise doigns.. . . Soviet Propo**i * "
may occur in the early 1990s is *orgrnt resever, required much more sork in
' "'''" "" I '"EP Y N P"' nelopment and w old not t< available
tisk by dependency on uncornme. H

eier al tenet tt tre i.e ci:a dn
red as commercial products until the ticutthe Chernabyl euncmi nine (Nit Octobet

19e?h liare lit.: ea,4 that the ides seemed resources for generating capacity, century. Schlesinger praised the work
to fa'l tarunti; eithr: che IAEA s tr.andne in $lkC ($3utheutern Eintric Rt. that had teen done but sarneo agairtit
to imrer encarvh a-d the ncharge of libility Council) load management will oserc.ptimism - vendors are far more
infarmn.cn lintvn. there had or4 been te needed to maintain an adequate silling to supply, he said, than utilities
tirne for a prthrtu .ary enthange ci viest at supply. If peak demand oceeds that an to buy, gointing out that in the U$the General Cw'arrre, in an informal forecasted a deficiency could quickly to order hu teen placed and filled sincemeeting, and et w em early to say how the dntlop. 19 4. klea sou!d evol*

In other regions reliability problems $urnmarisirig distuuions at the end of

... no decision en $outh Alarce ...
are mainly due to traruminion line the meeting Schininger liued some of
deficiencies, the problems that rnust be sobed lefore

ic le it te t is De upon says that tenuse large nuclear poser can be revived he key to
che Nucleu Nor-Prabhnoon Trnry, sill future de elopment, Schininger argued,
te deferred for a rit, sr su decided at the $2s standardnation. There su no pcini
emfertoce. We dmsem tente ed hoges thu inp)ing for sau on a wide variety of'

the South Afriae p=iernment sould take p, .
. dJfertnt designs, he uid, then the

+

steps to ara sist.ing the treuy tdore the '4
- ' iriers sete not only inhnical, but

,

.

NPT nies in As.pau IMO. / . UN ical. They existed in licensirig, -
M

.. . Bilm prof e a teet c4 te nilon ~

public acceptance and costs. There sereq
gy,nn also important issues in wute manage.

An eauns (4 narweal tensions in the socid
.

M ,,,ent and plant opratic,n that needed tohad teen reflevred at rhe %enru conference, %MC , CAF le 60lved and nvestors would notsaid Harn Ish se his (keir'g spuh with -

, uriderwrite such risks. 8leu tirne tving spot cn yhtical controver. sm *s- kWNt
Betseen the suPIorters and oElo. .'sees and rnere m technxal and wientific L

i gg .
mnters. The direrar genent praised the nents of nuclur Joser sas the general
yunitive climare el thr five Ly conference, public, $chlesinget noted. The public
mying that thert s es "an evidern and s2s prepared to be persuaded, and thatgresing desirt fat international c o. A Areas of North America rney suffer nos should be the tuk of the nuclearopraruan", energy shortagee in ths * 990s. industry. O
4
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By R.J. MCandim at:d). R. Rdding

in GE's SBWR design, which has recently won $50 million worth of backing from US doe, every
feature, every system, every piece of equipment must justify its existence - or it must go. Each
must perform a needed function in the simplest way because simplification is the key to high
performance and competitive economics. The $8WR has the potential to become a safe,
economical and environmentally sound energy source for the 1990s, GE believes.

In the United 5:stes, there are r.es- sidering comprehensise legislation that the characteristics of smaller siae,
funes at work reshaping energy plicy. reccgnises the interrelationship of greater simph6 canon and route piske
There is irceasing concern ror erairon. energy and environmental issues. At the safer) featurn GI's newest es a plant -
mental problems ne public is alarmed same time, the need for additional the Simph6ed Ibbng Water Reactor
by oil sp,!:,, acid rain, cione depletion eintrical generating opoty a be. (ses :) . sims to respnd to thd interest
an glob J w arming. l'espnding io thne coming clear. by performing its func tion in the
c onc e r ni, the US Congrns is er a. As a result, there has been renewed simpint pssible s ay.

intercit among gesernrnent and indus.
E E UNr J. aco.cw i, n v r rase,,. Ain , r./J. try phcy malers in the re.ernergence of

.3$ [M.I N$/. [. Nj r elear pos e t, and payticularly in The us a has earned the praise andi

c nw A.. soj cA mn esa ptental future nuclear units combining endorwrntnt of generntnent, the nucint
industry and unheies. In Sept: nber,

~

s grw ui nissi Dwht hstauw-i med 1989, the US [kpriment of Energy
%g ,e reirwe ie vis ext ym (Dut) w! card the ses a as a cardidate

* for licensing in the USA. A $50 million-

5'W 41r contract is tving nego iated for a pro.
] % gramrrw to desig n 6 standardoed,t

F
&*h,. t,te,

insnior. ready ses a plant and to obtain
te,rs M fOQ Gre evib

g] NRC eertiGcation by 1995,'

(It$1{{. '*% 'y ms added to the as ..dmour by a team
aoran*g t om,, Anocher 3 50 rt 1, on plus sill be

IW **'d' rtruw
&

d.MI[ N ' /~b ' d
serv of US anJ oservas 6tms, as sell as thev

',$.e,"ma, y'Q.
Elutric Pos er Research Institute,

me t apue ires As 't= (EPRlh the non. pro 6: rnearch and* Q*7 ,"f/f* desciopment arm of the US eintriearv 6
' *

!| tic'.sf tire pg er gnjustry.* * ' ' "
- ne GE led team will esceute de.

g W',% [.
I

hnM anci ariasse tailed engineering and submit ann ,g,.,,,
t invntcortady design for a complete% A, g m,, 600MWe plant, consisting of a nuclear

,,
N c scanhM7

. e-

3
- artsms island, i turbine island and balance of4

r.ua nurse -

.. .. O + krue ar*a p' ant. shich will be submirred to ibe
f '$Q74 Nxtear Regularcit) Commiuion for Gnal

N ' "~

,
Octs mer7ikjj -4''

c,,.e u dnign approval and design certification,i r
Q.._

na nn a* N an ute puca This programme is a masot doe;
#d *''*,csj - crn awaits initiative to male passise, simple to a.' ' ' " ' ' '

available o utilities in the mid@s.
~~

L _ f-T N[nN , The sss a is endorsed by nuclear| , wg a oi,. w ,n,n,,,,, ,. fit -A- feur p.no endustry organizations worldside m the
!

. , -

* Mn d** srmm " '"'"'S strongest pssible say by their direct
* 7N,N c*.N ,, l[ Nc r$as P'"i'i ' icerti6on! on in the ses a design andP.

.c' - _ ' .m aw on progr2mme. In the US, the.

e GE led ws a tum includes Dubrel
-

4, ,
om sat, m Poser, Burns and Roe, foster. Wheeler
scrtsrnart.f rsi Energy Appliations Southern Com." pny Services, the Massachusetts Insti.

A The SDWWs almphted nuclear ste e m supply system, simpufled turbine island and ture of Tuhnolog) MTh the Unisu.
F asshe safety features. By teducing t'.e number of components,GE hopes to improve 5' I cf Cahfornia at Detteley, and s eri.
aAfety,rthat11Hty and availability. ous utilities, Intert.Jtionally, it includes
30 NUCt!.a R E NGtht L RING INTE RN AT10N at

- -.
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Anulk (1:41 1, Hirschi (Japan). To-3 s
sMa thpnh INTE thalp, KLMA >BWR features cornpared
ouarsdh and won rngineer;ng and

, , , , , , , , , , , , , , ,,,,,,,y,, ,,,,g,,,,,,,,Contru ting dlolland).
The us o daign hn also been en. * * ' 'f 8 Wd '8 Cf 8'**8 Gf 8Wa1r |dwd by the fleutsc power Research M trarrods Mr 'aslet flectrc.htr'euhes

Institute and the Adsanced 1ight Water &C A m os Apa'
'

fe:tro+, tags.c.

ApwEnctor Uribry Steering Committee, yteg Haems purici a.o u,vipo,et

or aYs i tbe itsed and #'''* '#"** N''' * * *'"**?'***"* ""'*W****'*s

sted snetal wmpeting puive is a con- (* **'8v'8 ''on l'u'r.a/ pumps htems' pumps Astuv erwa r.pn
cepts and concluded chai the $n a has We erstems 4tw 6.mphtmf utw r,uw -r
the potential for meeting utihties' needs G '8 ''*r + ** ** 8* W
for fuivre ,npui.y additions. On the $"|",7,,*7,,,','',"hm, of this anenment, the sn a was
scinted to rectise US utilities' financial

e,w een. ,n,w.,, cwr,n,.

suyort.
OE began studies of the sn a in 9 The use est sirnple, proven direct the gravity drhen core noting sptem,

190. The resuht attracted the surmrt cycle, natural circulation core now and are r ow sandard forurn of simphnedof LPRI in 194. GE, teamed suh low core gemer density. This nuclear light s ater reactor phnt designs. '

linhiel and NIT, wnducted a concept- steam supply dnign. *hich hu no 9 Sipuficant plant mide reductiom inwl design stedy which nublished that sinm pnerators and no for6ed recircul. the rieed for ufety grade spiems andthe m a design obintives were fenible stion speem, coupled with a simph6ed ciber equipment. In prticular, theIn 1966, GE prfurtned a study for the two flow, low.ptnsure turbine stranp. complete climination of the safer).Japn Atomic poser Company which ment, comes dose to having the it. related pumping sptems and dinel
established the preliminary feasibility of reducible minimum equipment needed pnerators is a snajor plant simph0the no a concept, to generate pom er. ution, as is the elirn riation of theAho in 1986, the Ikt provided 9 The use of a large rentor pressure mociated comples of support suailiariesesntial suppirt then it selected GE senel surtaunded by a puive prnsure and pow er distribution equipment.hpin teamed with ficchiel and MIT) to supprenion conninment spiem which 9 Arplication of state of the. art inh-
develop and rne Ley features of t%e includn tarp poh of *ater that un be nology developed initially for the Ad-su a This programme, scheduled for injeo<d by unity iruo the venel and sinced floiling Water Rextor, or aeva
cornpletion in 1990, hn led to rnajor keep the core wmrletely covered with (NEl, June 1986), eg advanced controladunces in the sn s's des elopment. s ster. and anonitoring enhniques and controlin 198N and 1989, rnany sorldmide S The use of a panive contair,rnent rod drive inhnology. Currently, twopnicipants reined the see e develop- mohng sprem t hich remoses rniha' arvi projnts are under say in Japanincar propamine. GE in currently con. heat from the containment w ithout and the An a is t eating certification iridactic; sc, int dock ment studies with o;erator action for seseral days. Tant the United Sures u a sundard plant.t
KEMA. Anuido. ENEE, Nucon, Hits- intreduced in the un a, this system, and The table, stove, shows how the uva
chi and Teshiba Thew studies have
imptcwed and 6nsbred the sa a dnign builds u;on An s #Mhnology,

dermitice. Recentl), GE joined forces SBWR design
s nh the Japan Atomic pow er Company punsumo rnE uuns or slupuerTY
and the other Japanne es a veilities to BlfDpllflCallon8

The as a power prodxtion systems usedneler simph6ed era technology, in- b uin testure peaucm the simplicity irtherent in a direci rycledud:r; fullocale inting or pmise con. -

nudear plant. Steam from the no s reat.
tainment ccchng systems. Finally, GE

p ,, , , g y ,,
pump, gg tor is admiered directly to the mainis grforming aclected sa a studies for Pipeg 100% turbine. This dirnt cple sta configur.EpEl. SupN't.ag *Wpmet
Iwoi.no power.controta. nio.n is in itself a sna)or plant simphfi.

Olsn%UISHINo FEATURES r**Dsmta. anut>te s e:c) im plicated, espems,h run wt
canon suu ik te

g ve and yotentially un-Key ses1i features reOnt dnign objec. Nonnentur proceu reliable irnermediate heat nehanp,

enes shich are consistent sith scday's *$iW4**nt
equipment needed eo support an indirectrequirementa? [7,3,,,y, Q cyde.

y.nu m The evolut,on of the era is rouble,

i4 5 mater ruing, hwes a for the increasing simplifkstion of the9 Simpler oprating phnt. 40%
G Sirnpler ufety spiemi, such as using fwipmet coolant rnitculation sprem. Early eras

puswe features, slo sys Leeping the core
g n ,g , ,,,, ,,, 3 und esternal rnitrulation pumps and-

,ppmo, piping loops. Later venions reduced themvered sich mater, and svoeding the D .v o nerators 100% number of external Icrps by ad:ptingneed few opentor action. 5CCS PvmM.b*st s achavs internal jet pumps. The Ass a carried onG Uw desisting technology. Q, y this, simphficanon, process by intro.9 Competitise pom er pneration costs.
,

. a eg n o.nmny.f. im ducing internal teortulation purnps and
he'etreet uhes and cutting out jet pumps and all citernal-

peatures of the 600MWe sna which if wep pipho 60%
help to meet these obienives and *hich forced initculuion sptem hardaare.

g9,, g g * The us a carries this sitnplification, todan,ngunh 6:, from similar light water wmt., ot t uneos s>% ;ts log'(al (ondouon by chmmanns'reacton are:
_ thne systems altopther.

esoend = 1 set
i

i
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Instead the see a vsn r.arural circul- ~

Be $6e a core, like those of all eo es,arian to ritirc. ate centant within the sm
is designed to le able to use anysnul Dwa.ne tahrst ra cun normally aMt .' ; r standard as a fuel dnign,in a es a we. dens,ty d.ffercntes 10

tunn steam m ater miature inside the g ( ') SIMPLE. PAS $1YE SMETY

'

. t ;'V-core and the o ater in regiom outside the ( 3 ) ' ~

blajor impovements have teen made incore can to irh te support from pumping
. 0

sprems) result in a considerable amount -
the us a for handling ogrational tran.

of genity.inJued wre Gos. Pumps. O sients and utidenn. Improvemenn have
teen achieved by building inherentpiping, uhn. instrumenn pset sup. ( ,( l ? - ----
margins into the design, enhancing thephes and umtrol speems are thus climi. % '

nared, plant arrangemenn are simpler. 3 j capbility of normally operating sprems
and intrcducing pasive safety sptems,y

and m.unterance is ins trcubit+ome.
GE's aduncestorbine mhnology is (Q, g - design (eg by adding more sster insent.

Dy building inherent margins into the'

used en the us a ne tutte.e sprem is a

Ig@
.J >g ory and lowering preuuriution rates),

,

single.0nw hig prniure wrenn coup.
led mich a tso- a lew prnsure section

J .

sprem riska such u ufety/ relief utenim
w it h Shn b.ac L ets. De run Oow d, {[ h opning after reactor isolation are not a'M problem,approat h chmir.arn a lom.trn$ure rotor
and shell, >| mph 6cs the wndar and A Compertson ot ADW't and SBWR The capability of normally oprating

systerns to handle enmients and acci.<uts out piping, sabes and other equip. reactor pressure ve ssets.In the SBWR. dents has teen enhanced, by, for es.rnent. Thn turbine is state of.the art the steam dryers are installedin en
enbrielopy and has been selected for ihe annuter ring round the top of the ample, using adjustable speed, motor.

driven feedsster pumps and high.lead aks a units inJapan. prenure nuel
Other turbire spiern dnign sim. capacity control red drise pumps with

pli6 cations include the uw of aJiustable loss of normal feedwster ii a siprn6 cant tiack up power, ne use of systerns
routinely employd in normal optationsped mon, drisen fred >ater pumps, optat;onal tenent. In addition, theelimination of the uptve steam stal larget an volume leads to a substantial to <ontrol tramients and accidents im.
proses the operaron' ability to rnpondspeern, and appbcation of a single, reduction in the um a prnsuriution care torrettly to thne non routine evena,reliable 100 gr cent feediater heater that would acut after a rapid isolation Finally, panive safety gode sptemssrring. Thne rrc46 cations ucount for a

of t'he reactor from the norrt.al heat sink. Such as gravity driven emergency core45 gr cent redstion in the volume of This charxteristic gemits considerable
ccoling sprems and simple condensingthe turbine bw!Jin, w hen cornpared to simph6 cation of the prnsure rehef * heat eschangers to remost rnidual corees n of similar capuity. equipment.
beat hae been included in the doign to

DISTINCT 1YE PRESSURE VISSE L '# U '# # *' #by guing the steam mater misture abihty to handle tramients and acci.The us a reumr prnsure sesul(anlis sequentially through an arra) of steam dents The design also retains sescral24m high ard ha a damette of 7m. separaron and steam dryen he us a
escept at the tonom shere it is 6m. uses standard ts a steam sepantor u. rion safety grade mornr. driven sprems
This chang, in dameter gisn the u* a sembhes attached to a remmble coser

as s bxkup to the pive spierras.
By eliminating rnany of the pumps,a n in darmtint imL. on the top of the chimney anembly. The rnoton, morot oprated valves and otherThe en height is a Ley factor in larger ses a snul permits the stearn active ufety grade equipment requiredniablishing it.e required natural circul. dryers to te grmanently installed in an for inmient and accident control, theation core om core nos is enhanced annular ring around the top of the arv us a does not require a compics ofby incorporar ng a "chim e3 ' in the

The dimeraions of this annular doer on site, diesel drisen, Clas IE emerg.
*

spre tv tono the top of the care and the bank are such that remcwal of the ency power sources and their supportingsteam sepantor asambly. The diameter sepantors and refuelling oPatiom can datribution and control equipment,is o rdtr at the epp to increase the * aver be yrformed without the reed to take his, and other simplincations, haveinvenmry ahwe the core, thenby re. out the doer unembly. nis simph6es resulted in a substantial reduction in themosing the reed for additix.al equip- refuelling opntions.
tuilding spue required to house safety.ment seg accumdaron) or upcity in

the emergency core uohng sprems. LOW POWER DENSITY " #'# '9" I** * ' ' h' " ' " ' h'
need for seismic Category I buildin' s tone diameter is smaller at the totrom to The us a core is designed to have a house safety.rcis ted equipment is

g

reduce the solume of s ater needrd to be power demity of only 42LWlitre, his limited to the textot builJ-ing. Thisnplued to pms ide core conhng. is ins than the power deraity of most resuhs in a consolidation of ufety.The large ruene of water ahne the
es n (about 50LW/l)and about half that related arns, which are normally morecore tramtarn directly into a much of other tv as. low power demity results sidely dhpersed in existing plants,longer time icing suitable before core in better economics through loser fuel in the event of a loss of aolant iuncoury can occur as a rnuit of feed cycle costs and 24 month operating acrident (toca), the us a core will notnow interruption or a h+of coolant cycles, which increase the output of the

ucident. This enram that there is arnple plant. Lcw poser dernity aho translates caperience uncovery or fuel heat up due
to loss of reactor (colant inventory, thistime for the automatic sprems or the into more therrnal and hydtcdynamic is achined by:plant operaron to re orabhsh tractor

stability margins than current cyratinginuntury control using an) ofseveral plants. Vessel embrirtiernent, s hich hu 4 fliminating alllarge nonles from thenon uftty rttued sprems. Timely in- never been a problem for the es a te. los er region of the nev,iiiation of these sprems mill preclude cause ofin low power density compared 9 Providing a large irnentory of materinitiation of the err.cipency ufet) equip- to other ts as, is not a concern for the in the arv region atose the core.
!ment. This enil) controlled res;ome to awa $ Depressuriting the reutor in the 1
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esent of an accident to r. ear ambient methanism, ditrce re moul of es e core passhe containment uoling intohes
uendit ions, dMay heat through condensing heat using the K equipment to condense
9 11, riding the reactor s it h los- cubange rs han alw ays tn en siesed ss an steam th.: ha tren released to the
pensare genit).dtnen Dos from the attracine opt ion. f ather es si hne u.ntainment by an accident. This stum
ticuted pu,Is hwared in the nin. sonenfully used condenser for prnsure is channelled by natural circulation to
cainme nt, u.ntrol during isolation nents and Ks t he K tube. side hear transfet surfaces

are considered pros en enhnology. Ihay * here it rapidl condenses. The conda.3
I l'ollo s ing (c mpletion of the heat steam is piped to K tule bundles satt returns by frnity now to the

t.fo. dom rvfLxden; sequence, there is submerged in runis of saist locaird rnctor and norsondensibln art ps.
suf6cient sater in the ur.s and sup. abe the core and outside the contain. siuly purged to the suppression pol.
pression pools to Oad the entire con. rnent. This steam conJento on the Heat transfer from the tubes to the
tainment to a height of si least one inside of the rules and beats up the surrounding K Foi sarer is acmm.
meter aMe the top of the actise core, surrounding s ater. Deny heat is ulti. phshed by ratural consntion and no
Consequently, the core sill remain travely released to the atmmphere as forced circulation equipment is re.

I alnpurely unled for an indennite toiboff from the K pols. quired. Steam prtduced in thi K Fols is
pritd following a Lcr4 The innoution made in the us is to sented into the atmosphere. There is

The IM.sp>nsortd intestated system estend the use of K techno!ogy to the sumcient sater inventory alose the top
enting of the us a emergency core removal of long-term, pnt. accident of the tube bundin to handle three days

i neling configuration s ai suunsfully dney hot from the containment. This of dney heat remowl. After three days.
O mmpleted in late 1988. These crrs ents simple operator action (the addition of
I hau consir.cingly con 6emed the effec. los preuvre sarer to the yels) on

.

[ rnenns of the simple, pube grnity. g/ % continue the pssive heat removalinde6r

drhen core emling system. rately.

f<,p'I , , y D sign simph6 cation efforts hne led
y

The gravity Oqding apptcuch to
emergency core unhng n a major plant
innoution and Ley element of the as a -

to the sn a haung only four con en.-

,

simple and puive approach to safety.
- tional pneumatic / spring. actuated safety"

relief nhn (sev) io provide over.-

LSOLATION CONDE N$ER$ (IC) 4 h prnsure pr (tc on, whereas ethring

f(
plants can hne as many as 20. Thisi,w ; ;

Itciling in the core is a normal, en. W L .,j [ reduction is ynoble teouse of the los-
pinetted future of the es s. It ((curs I h rate of preuvre inurne for the sn a
toch during nermal poser oprations ,} f rnetor systern follos ing upset n ents.

*

and brieny as e result of pm. scram 'h 1 rurthermoir, there is ample time.

deny heat product mn during plant ?1 during shich K o;.eration un be initi.
transienn arsJ accidents. finause con. sted. This mill terminate a reactor.

denution of high-ternprature steam is prnsure increne telos the say hfring
an estremely ef6cient hear transfer A $BWR in normeloperation, setpoints. leser av actuatiora mnn
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A SBWRloss of coof ant accident tesponse.The supptesalon
pool absorbs blondown energy,the reactor pre sure ve: solis
depre s surlied by the depre s su.ltation va tie s and then flooded

A $DWRisotation response.The reactoris isolated and the by the gravity driven coolltsg system.Tra isolation condenser
isolation condens er removes deci.y P. tat to tr e atmcaphere, so re mov e s decay he at. No containme nt floc 4ng is required for
thare is no containme nt he atup. most brealts.
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leu no v rnaituer.ance and ins of its movement and simple t ransprt c/
uva.iated sc up.tional enposure. ' D * M ''** equipment. Generally, the rnajor (col.

O;ercon of the ws requires reactor res tr pe irig equipment hu been placed on the
depreneuarien. This depensuriation ,

lo est fimn c( the building to allewCame swu
is anu rphthed sith sit deptnsuris. Lgas early installation during corotruction.t
ation uhes (un) hored on the stearn tai ~et w :s 6 Fes. Mc=3ulatiution techtuqun * ill be |

,

pipes in e'e upper c'ry. ell. Squib u! n
| | und to reduce costs and shorten con. j,scre yhted for the oev function te.

t { struction wheduln. Thew technigs.n,
;ause thq are simple, rchable, eliminate ) ,

forcin bar u ernblies, structural steel
sill be applied to such items as rein. iall Inkap concems and have los main. ' 4

venarxe reqummenn. A proccane oev f anem lin steel Sen for the contain. ;is teing d.$igned enj tested urder IM 2 71 G E j ment and anociated mater pois, and tsynere.p, ud this programme a e 3 e p a a m selected equipment ane mblin. This I
wheduled for completion in 1990. Pro. uses latter includes equipment such n isola..

grus toice it,dicarn that appliotion of tion ccadensen, drymell pipirig. 6n ac
squib tge ulve technokgy to the us a A Constrvction achet!wie mnestonea. units and s ater treatment equipment,
s ill te uti suunsful.

. . . OFF$lTE CONSEQUENCES
CONSTk.G ON ings and intermined with r on. safety

equipment. For cumple, a typical as a Analpes of the radiologiul dose corae.
The rncer buildirig hu been arranged hu safety equipment hated in u inany quences for um a accidents shes off. site jto tale n!nntap of the reduced quan. as six buildinp, shich requires that dows after an accident s ill te inn than I
tity of nential u ety. grade equipment, each meet wismic Category I criteria. rem nis low dose rue is achieved !

f

n is egipment hu teen grouped Consolidating all ufety related items without use of a standby gu trutment isithin reu of the containment and the into a sirgle building ho rnajor cun. sprem bcn). This is a major plant
control emm. The non. safety cmling st urtion costhchedule and operational simphfiotion leouw an scn rneeds
spierns have )cen segrepted and posi. benefits - induding simpler building ufernrade equipment requiring caten.
tioned u tbt ends of the reactor build. interfaces and letter acceu control sive toting, rnaintenance and suneib
ing. This amnyment leads to numer. during construction and operation. la nce.
ous ben Gn during plant construction Careful attention has tietn pisen to The low ofhite radiological con e.
that redu:e cost and improve the instab cue of construction siih this building quencu predicted for the us e provid
Lation sckdule. arranpment. The buildmg features full a technial basis for reuseuing the netdl>unr4 plane operition and main. %0'secniibility on all flmn with side for plant evacuuion nores and eatensise
tenance, mn. safer) equipment is rnare perimeter aisles for case of worker encuation planning. Oacntible anf s&fety equipment security
casier te cvurul. All plant safety. reined
equipmen o km ared in the reactor .

twidmp, Prnious designs had safety
equipment d.stributed in se eral build.

SBWRiorformance -
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AP600 ' Lead Plant' Strategy
To Help Meet-

U.S. Power Needs in flie 1990s

=== w c= .=. = .v.=. .-

After a 15 year hiatus in orders for nuclear power plants, the United
States is beginning to realize the necessity of reviving the nuclear
option. Over the last few years, the Department of Energy and the-

electric power industry have put in place a national strategy for
developing a new generation of advanced nuclear plants. -

But given recent economic and environmental developments,it is
becoming clear that the pace of this program is too leisurely. Utilities
may find themselves having to order new capacity before the new
reactor concepts are market icady. This would climinate the
possibility of considering nuclear energy for the next round of
power plant construction in this country and lead us into further
dependence on energy sources that are increasingly unattractive for
economic, political, or environmental reasons.

This ou'tcome is avoidable. The United States could begin the next
generation of advanced nuclear power plants, based on tested and
proven technology, as early as 1995, by adopting Westinghouse's
proposed " lead plant" strategy and the modem new reactor design

t

that it is completing, the AP600,
r=w ==== nws .c. - -::==.~c==

.
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- Elec(ric Power Demand ;

and Supply Outlook
m .W*P i t i ?? 2.** L n W"Ed*RPREM

in all of these countries. nuclear pow et has inade an
Growth in electricity dems,nd continues to be strong, but important contribution to energ) security and an
orders for new pow erplants have not kept pace. As a result, impros ed environment.
electricity is already in short supply in some regions of
the country. To asett a w idespread shortfall in electric Internallonal Acteptance.

supply in the late 199(h and beyond, utihties will hase to Many countries now rely heasily on nuclear
order new plants within the nest few yeart Yet there is pow er. In 1988 France met 70 percent of its total
growing concem about the emironmental and econorme electricity needs with nuclear generation. Other
security risks invohed with an escenh e dependence on leading producers of nuclear power are Belgium
our large scale fossil fuel alternathes: oil, natural gas, (63 perceno. Hungary (49 percent), $w eden
and coal. As a result, there is a growing realliation that (47 percero, South Korea (47 preen 0, Taiw an
nuclear pow er must play a major role in our energy future. (41 perceno, Switierland(37 perceno. Finland

(36 perce r 0, $nain (36 perceno, Bulgaria
(36 perc nu. West German) (34 percen0. 'apan

The Nuclear Success Story (28 perce 30 and Cicchoslai ntia (27 perceno.
a.na;;r= ==morsmannus As of mid 1989,113 operating reactors in the

U.S. went producing 20 percent of the
Nuclear electric power has achiesed a remarkable record nation's irlectricity,
of success in over 30 years of operation. Worldwide,
nuclear electricity generation has increased at an unprece. Enilronmentally Clean.

dented rate,alcut five tirnes faster than any other new Nuclear plants do not have the ensironmental
source of energy. Currently,417 nuclear power plants impacts that are inesitable with electric power
are in operation producing about 17 percent of the plants fueled by oil, coal or natural gas. Past
world's electricity. Nuclear electricity is being produced esperience has demonstrated the additional i

in 25 countries, and more than half of these %ns derive level of ensironmental protection made pouible
at least 25 percent of their electricity from nuclear powcr. by nudear pow cr, especially in air pilution.

Delgium, for esample, has reduced its sulfur
dimide emissiom by 66 percent through

U.S. Energy, Elee r cilgnd GNP Growth increving its use of nuclear power. Similarly
in i rance, between 1980 and 1986, $0 and2g,"; No emissions in the electric power sectorn

t.oo , were reduced by 71 percent and 60 percent
respec tively..

aco
No Greenhouse Gases.

Nuclear power does not produce carbon dioside.
330 - w hic'i ls a major contributor to the greenhouse

ONp eIfect. To slow global w arming, the w orld |

pon . needs to reduce worldwide emission of CO2
(mir burning fossil fuels, w hich ts now estimated

E'* W to be about 20+ billion tons per year. 'ihe 1988
'00 ' Tonmto Conference on the Changing Atmos-

phne proposeda 20percentreductioninCO2
emissions from present les els, or a reduction of-o. ..

,

about 4 billion tons per year, by the year 2005.1980 ms 1970 1975 tone tses mo ms' cooo,
towur Dy comparisori, the Intemational Atomic Energy

knce 1960. electricity has gron nfaster than ony otherform c{ energy. Agrncy estimates that the use of nuclear pow er ^

Alone among forms of energy, riectricity has kept pact with a worldwide in |987 avoided the emission of -
Ibbililon tons of CO . Espanded use of nucleargerming GNP. These trends are expected to continue in rhefuture, 2
power will Continue to help the nation and the

see U.s ewLnment or twrb. p5: And rep hwe world avoid funher CO emissions..a m ren 2

2
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M Growth of Nuclear Energy in U.S.
1960 - 1988m.
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Reduced rottign Oil Use -Fomiation of the Nuclear.

The substitution of nuclear pow er for oil is Management and Resources Council

estimated to has e reduced the world market for to fccus on. management issues in nuclear

oil by as much as $50 billion annually. This has p wer plant operation,in consultation with

resulted in lower oil and gas prices and has
the Nuclear Regulatory Commission

helped the world reco r from the economic --Continued funding of the Electric Power
recenion caused b) Of EC s actions and to Research Institute (EPRI) programs to
reduce mflation* develop impros ed technology,

Reduced Power Costs International Cooperation on Safety. .

The uw of nuclear power in the U.S. since An intemational consensus on nuclear pow er
197.1 has resulted in a cumulatise reduction of safety has also b:en achieved. With the recent
$65 billion in electricity costs, mostly in reduced formation of the World Association of Nuclear
oil im; orts. Operat ors, all ec.untries w ith commercial nuclear

pow er programs participate freely in an eschange
Renew ed Commitment to Ekcellence of detailed information at the working lescl.< .

The U.S. utility industry is fully committed
to escellence in all aspects of nuclear plant The nest round of nuclear power plants in the United
operations, as evidenced by: Sates will need to te different from those of the past

because of the major changes that have teen taking place
-Formation of the Institute of Nuclear in the electric utility industry.
Pow er Operations (INPO) to establish,
monitor, and maintain high standards of

Because of Federal and state regulatory changes,.

operational performance
electric utilities are finding themselves in a far more
difficult environment than es er tefore and are
increasingly facing competition from cogenerators
and independent power producers.

3
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State regulaton has e imposed economit pe nalties on plants. This forced the redesign of plants.

many utilities that built large new power plants already under construction, resulting in delays

since the late 1970s as high inflation and interest and anociated cmt increases.

rates drme up construction costs and increased
Economic Instability

construction schedules.
.

Economically, many nuclear projects suffered

As a result, utihtics tajay are generally not interested in from inflation and interest rates that reached

building the large site,long construction time projects of double digit lesels. Coupled with regulatory

the past. I'uture nuclear plants will need to te smaller, uncenainty and large increases ;n the time

simpler,and more rapidly constructed. required to complete and license plants, these
facion cauxd plant costs to increase dramati.
cally, and the) undermined nuclear nower's

Need for Advanced Technology basic economic ads antages.

'

. . .___.; - ~ ::: m ru
.

As a result of the changes in the electric utility em ironment

in addition to the changes in the electric utility environ. and the past experience of nuclear power technology,

ment there are other fundamental reasons for applying any future design must meet fodt fundamental criteria:

advanced technology to future nuclear pow er plants.
It must esce! In safety, reliability and*

The last round of nuclear projects ran into une spected maintainabiht) standards.

difficultiesin reputation. operation and cost. Both
It must be economically competitive withtechnological advancements and institutional changes *

will te required to restore full confidence in nuclear fossil. fired units.

power, after the problems that it encountered:
li must protect utility irn utments by pmviding*

Lleensing Complesities predictable construction costs and schedules..

The United Staics deseloped a complex and un. assured licensability, and predictable operating

predictable system for licenting and regulating and maintenance costs,

nuclear power plants. De licen ing process w as
It must be supported by the public and byoriented to indn idual project s and to customlied, *

*one.of.a. kind" plant designs. The process govemment officials as safe and environmentally

invited piecemeal and repetitious consideration sound.

of technicalissues. He two.steplicensing
proceu and the hearings required for it allowed A joint gas emment. industry effort in the United States

opponents to inten ene and even to question the is dedicated to restoring nuclear energy as a realistic

operation of completed plants constructed under option for utilities in the 1990s. EPRI and DOE are

Federal guidelines, sfonsoring a mapr program te develop a simplified
advanced light w ater reactor ( ALWR) for the next

Three Mile Island Accident increment of nuclear pow er generating capacity. The.

The accident at TMI increased public appre. greatest promise lies in providing a design that toth

ben ion about the risks of nuclear power. It also builds on the cuenshe operating esperience with

reduced the confidence of utility management current designs of light w ater reactors and incorporates

and the financial community. technological imprm ements.

Changing Regulations Because it is tesed on pro en light. water reactor*

Costs rose significantly for many nuclear technology and incorporates the latest design and safety

construction projects because of rapidly innovations, the AP600 offen the most effecth c, and

changing regulations. In the yean following least expvnsive path to bringing an advanced nuclear

TMI, federal regulators imposed numerous pow er plant into operation before the end of this century,

new requirements on utilities building nuclear and in time to meet America's rapidly incirasing demand
for electricity.

4
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The AP000 Solution-

m -r msa
U.S. Plant Asallability

The APW accomplishes this by incorporating state of. 80 "
the art ads ances into the pressurited w ster reactor (PWR)
technology base that has prosen itself safe and efficient 93 ,
in mcre than 30 yearsofoperation around the orld. p *" , ,

p

FThe AP600is the optimited progression from the highly ,ss

successful Westinghouse twc loop,600 Megawatt (MW) 80 --
PWR, Westinghouse's 600 MW size plants consistently

/ \j
achiese availability factors 10 percent abos e the national 75 -

,

averuge. f ,

'

,

/
The AP600 is designed to meet the safety, operational 65
and financial criteria set by industry, gos emment and the
public for the neat Eeneration of nuclear plants. 60

W6 M7
liis mid slied to allow utilities to add capacity in" *

==== Westinghouse Moop Plantssmaller increments and more closel) match capacity
""" West'h9 house F**":S(^8Si2e8)additieris to demand growth.

Atl U S. Plants

It is equipped w ith passis e safety $) stems that rely on Westinghouse conientional600 Arwe rup. loop plants are*

natural fort es IiLe gravit),instead of operator actions, top performers, mith asoilability 10 percent higher than the

to control the reactor under accident conditions. nationalat erose.

Sme wnmeh=w tiem carnum
It is less complea than the nuclear designs used in.

the past, to sas e on basic materials, simplify opera. .

tion and maintenance, and impros e as allability.

it features a low power density core with more refueling. These factors support a high plant
operating margin, prosen high reliability compo- availability of 90 percent and a capacity factor of
nents and an 18. or 24 month cycle between 85 percent, resulting in low er electricity costs.

It is modular to reduce constrwtion tirne and costs..

Construction on site was the a:cepted practice in
,

the 1970s and 1980s for the large reactor sizes that
r'ltst Ns . clear Era Next Nuclear

Generation were built in that era. The AP600 strategy calls for
assembling components into medules in a shipyard-,

Two Step t.icensing One Step 1.icensing like factory and transporting them to the site for
final construction, The controlled manufacturing

Custom Design - Final Design Completed environment of the shipyard willlead to bener: c

. Engineered during before Construction Begins quality and more predictable schedules.
Construebon

Passive Safety Features, In the AP600 program, the final design will be.

Engineered Safety - Design Simplicey, Cost standardized, completed and certified by NRC before
Features - Reduction construction begins. Because it is based on the

.

w rid's most widely used nuclear power technology,
Field Construction Modular Construction

the AP600 will not require a demonstration plant

Cost plus Contract Turnkey Contract for NRC licensing or investor utility confidence.
Thus, the AP600 can be in operation sooner than

Regdatory - Regulatery Praapprovals other advanced reactors now teing considered.

Osailowances
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AP600 Reductions in S stem Components3
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I60% Fewer 35% Fewer 75% Less 80% less 50% less Seismic 80% Less
Vafves* Pumps Pipe' HVAC Ducting Bu%ng Volume' Control Cable'

twear wand

Passive sqferyfeatures a!!ow the AP600 to be much simpler than units built during thefirst nuclear era. Compared to
other units of the same she, the AP600 design nerda no safetygrade dieselgenerators. cadit provides tremendous
reductions in valves, pumps, and other actin sqfery related equipment.

.

What Needs To Be Done? Congressbnal Action*
- - - The Congress must enact legislation allowing

approval of standvdized plant designs and a
The conceptual design for the AP600 has been completed, one step licensing process to avoid last minute
and the mechanism for gaining design certification is in delays, The one step ikensing process should
pixe, But the strategy is not complete, if the nation include carly and meaningful public involvernent,
realistically expects to have nuclear power available as rigorous pre defined inspection, and testing to
an option in this century, we must plan more aggressively verify that the plant is constructed properly
so aattss the institutional issues blocking nuclear pow cr. - under the terms of the license, This approach

would allow nuclear power to become a realistic
If we wait until design certification is complete, at the generating option for both utilities and indepen.
end of 1994, before taking the next steps, the next nuclear dent power producers (IPPs).
power plants will not be available to help us meet our

* - growing pow er needs for years into the next century, Regulatory Changes+

Federal and state replators must reduce the
The Department of Energy, working with EPRI and risks to utilities and investors by removing the
the utilities, has awarded Westinghouse a five year serious uncertainties about costs and schedules
contract that will result in certification of the AP600 associated withlicensing. Even with one step
& sign by 1995. To complete the strategy for bringing licensing, utilities and IPPs must have state
one of these reactors into operation, t< yond these utility commission or Federal Energy Regulatory
design certification efforts, a numter of other actions Commission assurances that they will be able to
must be taken. operate plants that have teen built properly

,

|
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undet all required approvah, and that their Westinghouse Proposes " Lead Plant" Strategy
im estruent in the plants will be allow ed to eam k m = = n n w e = = m ent - = = = m'
an appropriaic lesel of resum.

The design cenification program now underway on the

Placement of institutional Concerns on a AP600 h a goal first step toward the ultimate goal, but.

Parallet Trach wilh Design gh en the growing need for new capacity,it is teo longer

These institutional cor.cerm should be adJrened sufficient by itself. We need to speed the other elements

conc unent!) with the ongoing reactor design that are essential for reviving nuclear power as a realistic

actisity. If effons are not begun to resche them option.
until an ads anced design is compteted, ses eral
adJilional cars would beinst before the country Since completion of any of the advanced reactor concepts

3

had the ach antage of additional nuclear will insoh e substantial federal funding, the program

electric power. should concentrate on the reactor concept most likely to

saamm2:m::xemum.mm:rmm.-c m. newerurto,arr.t - - m-='2mm

AP600 " Lead Plant" Implementation Plan

1980 1909 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
.

ALWR Program * CCE/EPAl Propams
Design Concept monumuurmus*

Development'
Testing

_.

APGoo System
Engineering Desgn

Submit FDA Certdcatran
Detailed Ocsign P'_enare

y y.
.

and Certifcaton S$AH H AA rMG Heview HuiemaMng

. Srte Evaivaton Site Evaluation
ammunesenemmasal

Site Speedic Site Specific Certifcate.

CertAcaton I""*"'""""

. First of a%nd and First of a Kind and Modde inbricaton Erpneenng
ModJe Fabrcaton ::nzmasase "-

~

EnguerN
Commit First 8%nto Duitd Corerete

. Constructon L_v,_y,_,Y

__
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meet all the program's criteria in the least amount of 1.y conducting these activities in parallel with reactor

time and for the least arnount of rnoney, design and certification, and with efforts to achies e the
institutional impros ements that are necessary, the " lead

To this end, We stinghouse and a team of its industrial plant" approach would eyedite tf4 operation of our first

partners are pro; ming a " lead plant" program using the advanced nuclear pawer plants by three > cars or more.

Westinghouse ApMO as the model plant for stepped up
des clopment. Under this plan, sescral ApMO plants To help make this plan a reality, Westinghouse is fully

could be in operation by the end of IM. committed to innovathe epproa:hes and working with
all insched parties and the Federal gesemment.

In the " lead plant" strategy, sescral key methities would
be undertaken in parallel, rather than sequ:ntially as is Destlopment of an adsanced light water reactor on a

now the plan These include: timely basis is critical to the future energy security of
our nation. The APMO-as the Mead plant"-<>ffers

Site selection and certification..

,

the nation thc fastest, surest, ard rnost economical way
Completion of first of.a kind lead plant engineerinE- of reaching this goal by the end of the 1990s..

.

e

8

___



. __.~ -. .. . - - - . -. - _.

, . . ' . . ~

M $ JL Y'

d **

.

3
351]vE AND_$1MPL1Fl[0 SY$1EN FE810RES FOR THf ApVANtt0 Vt111NC, HOUSE
100 we PWR

5. W. Tower, T. L. Schult and R. P. Yijuk *

(Westinghouse Electric Corporation, Pittsburgh, Pennsylvania, USA)

6)stract
An important manifestation of new development activities in the area of
nuclear plant design is the widespread interest in smil plants incorporating
passive, rather than active, safety features and simplified systems design.
The sail plant may be the best choice for applications on a relatively smil
grid or when load growth rate is expected to be low on a large grid. In
response to this potential for sull plant applications, the U. 5. Department
of Energy (DOL), the Electric Power Research Institute (CPRI) and Westinghouse
are sponsoring conceptual design development of a pressurited water reactor
(NR/ plant design called the AP600, reflecting the advanced passive saf ety
features and the chosen 600 Ne plant output.

Kev Words: NR, 600 We, Passive Systems, Safety, simplified
s

1. f ec k cround
..

Present PWR designs have proven themselves to be sound, safe performers. It

is widely thought, however, that a new generation of PWR5 following in the
wake of TM1 and Chernoby1 will have to incorporate step improvements in
safety, reliability, operability and power generation costs. The AP600
conceptual design provides significant improvements in these areas while
employing proven LWR componcnt technology. This paper describes the basic
reactor and primry coolant system features, the passive safety system
features, and some non-safety system features of the AP600.

2. Msic Reactor Coolant Systen Features

lhe Reactor Coolant system of the AP600 employs hemetically sealed canned
sootor pumps mounted in the inverted position and a novel closed-coupled steam
generator and pump configuration. These features improve plant reliability,
simpitfy operation, and imprc :) plant safety. This ccmoact loop and component
arrangement is shown in Ficure 1. The principle modification to the units is
in the botton channel heads which have been reconfigured to permit the direct
cttachment of two W 49,000 gpm canned motor pumps. The punn suction nozzles
are welded to vertical channel head outlet nozzles ef fectively ccabining the
SG and RCPs into a single structure. Thus, the need for a separate set of
pump supports is eliminated. i

.
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3. Efictor Des 123
*

9k3.1 Core g
$$The APLOO uses a low pwe r ,,,

density reactor core consisting ==.

of 145 fuel assemblies of the 11 A+,
x 17 0FA (Optimited Fuel M
Assembly) design with an active v
fuel length of 12 f t (3.65 m). O '

a.

The design is based on well
developed tw enriched fuel core
technology. Soluble boron and Ta
burnable poisons are used for y5
shut down and fuel burn-up reac- (d

' d11vity control. LW vorth grey i

rods (12 rod control clusters) k
^

w

are included for load follow and //

c[~power regulation. The reference v
fuel cycle is for an 18 month C y %*f'.
period with a 3 region core. The L
t45 Fuel Assembly core is sur- Q IMgt,s .
rounded by a stainless steel and N'

water neutron radial rtflector %-

'"*Which serves to reduce neutron G
1eakage and thus reduce -w*

enrichment and fuel cycle cost. Mm.,e 0"4
v

,

3.2 Reactor Yessel and Internals Figure 1. AP600 Reactor Coolant System

The reactor vessel and internals of the AP600 PWR are of essentially conven-
tional design so no manuf acturing developn.ent is required. The reactor vessel
inside diarteter is 151 in (3.g9 m) and its overall height is 435 in (11.05 m).
Two 31 in 10 hot leg nozzles are spaced 180*F apart and four 22 in 10 cold leg
nozzles are spaced 90' apart. Two 6.81 in 10 direct vessel safety injection
nozzles are also incorporated in the upper cylindrical region of the reactor
vessel.

4. Jteactor cce1}nt Systeen

4.1 Steam Generator

The AP600 steam generator consists of a proven E Model 'F' tube bundle and
secondary side (shell, tube supports , baffles, separators , drye rs, and
feedwater header), and a modified primary side channel head. The tube bundle
is of the vertical 'U' tube type and egloys 5508 .688 in 00 tubes with a
vall thickness of 0.040 in. The tubing material is thermally trea d

8 generator is rated at 909 W1 and generates 3.95 x 10(10 mgeThe active heat transfer area is 55.000 f t? (~ 5 ).Inconel-690.
Each steart lbs/hr
(1.7g x 10 kg/hr) of saturated steam at 922 psia (6.36 MPa).

.
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The steam generator channel head has been todified as shown in ficure 2 to
pernit the direct attachment to the suction nortles of two (2) canned actor
reactor coolant pu@s. The design provides ample access and space for tube
inspection, plugging, and sleeving by either manual or robotic o.eans while
p re s e rving good nortle entry and exit flow characteristics. This
configuration provides an attachnent to the bottom acunted reactor coolant
purip of suf ficient strength and tigidity that the steam generator and puv can
be considertd as a single structure for support purposes. Attaching the pumps
to the steam generator has the ef fect of increasing the operating weight of
the unit by only 10 to 12%. A novel robotica11y handled multi-port nozzle dam
(shwn in Ficure ?) permits steam generator inspection and u.aintenance
operations While reactor ref ueling operations are undervey.

4.2 Reactor Coolant Puw PLAH VIEW
The canned notor pump was '.,% |
selected for the AP600
because of its demon- jg g ., _ /

.

-

strated record of high h '''s n
reliability and the sim- /
plified auxiliary fluid [

'

s yst ees needed for its
GECTIONoperation. Since this TUBc aKcci a

D,_DNNEtype of pump is hennetic- WAwwAY
ally sealed, it inproves notAtto

"TO V'E * Nozztrplant safety by eliminat-
ing the possibility of a u,xn.po g7

- @. $T*[Eo tw
shaft seal LOCA. The NOZZ LE .I
ref erence reactor coolant DAW ' T'
pump is a modified Model e- tog \Icognuy
8006 canned motor pump DUPPoRT q J casino

POWP~

designed to develop 3300 eaAcKtT L
" '

shaf t horse power at 1710
RPi4 The 3 phase pump Figure 2. AP600 5/G Channel Head
induction motor is de- Region Arrangernent
signed for 4000 volts at
the tensinals and is
supplied from the 4160 10 - '" " " "

yott plant bus or an Z ,"," ' , T *"
emergency flywheel motor / eno . eiu n

**gene rator system. D.asic g _
siotor casing dimensions , , ,n ,,

\ . . . . . . = u .noand weight remain essen- P.rLAnyt ,e .

tially unchanged from the FLOW \ * " - "Soco G M'

RATE t* ""***[g $ $ $nodel 8006 pump which saw
\ s'sservice at the Shipping- .4 -

port Nuclear Power Plant. s < s.,

N .,N
% Q * -h : _ ,,An aspect of the applica- ,a -

, ,

tion of canned motor ,%.
.

~N'"***" I~

pumps is that they char- ,

acteristically have very o
0 8 '

11ttle rotating inertia Twt . secowos
to saintain ccastdown I

flev to the core af ter a Figure 3. AP600 Loss of PowerTransient- |
toss of power event. Flow Coastdown I

:
|
1

|
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Pararvetric thern41/ hydraulic / nuclear analyses have been performed to determine I'

the f1w coast down required to satisfy DNBR requirements during a Complete !
'

Loss of F1w Accident (CLOFA). The value which must be $stisfied is a func-
tion of the time to initiate rod trip, rod insertion tim, the DNB correla-
tions used and their limitations, the calculation smethodology, and the ONBR )
esargin specified.

'

The results of coast dwn calculations for various assumed values of pump
rotating inertia are shwn in ficure_3. It was assumed in this calculation
that all four canned smotor pumps lose pwer and coast dwn simultaneously.
The use of currently accepted licensing trip time, and rod insertion tirne
practices require the f1w co6st-dwn characteristic shown in Ficure 3 by the
square points. T e reference Model N-8006 pump presently has an inertia of
about 1000 lb f t at 1770 RPM. An equivalent pump inertia value of about
3000 lb f t? will achieve the required flow coast dwn.

One alternative to meet the coastdown requirements is an Electrical Inertia
System using four 4000 HP 1200 rpm 6 pole synchronous motor / generators with
coupled flysheels (one set per pump) to assure that the needed core flow is
saintained for the required period of less than 10 sec. Under normal operat-
ing conditions the Flywheel M/G set spins at synchronous speed with no pwer
requirements except those due to windage and internal electrical losses. In
the event that the pump bus voltage is lost, a line breaker between the bus
and the pump opens on low voltage while a breaker connecting the pump to the
Flywheel M/6 set remins closed. The M/6 set converts to a generator driven
by its flysheel's rotating inertia, and supplies power to the pump motor for
continued pump impeller rotation.

A second alternative for providing adequate flow coast down for the CLOFA
event is to increase the rotating inertia of the canned motor pump by f actor
of about 3. A promising motor and pump design with a rotating inertia of 2970
lb-ft? is being pursued. In this configuration the pump thrust runner is
greatly increased in site, a heavy uraniurt disc is incorporated (canned) within
the runner, and the pivoted pad thrust and journal bearings needed by the pump
are used to develop the tight clearances which reduce flysheel drag losses.

4.3 RCS Support Systes

The compact symetrical configurath' of the Reactor Coolant System combined
with acceptance of the ' Leak-bee 1-B re a k' criteria makes possible an
extremely simple, ef fective and inexpensive support system. The simplicity of
t.he supports in turn permits excellent access to the steam generators and
pumps for inspection and maintenance functions. Easically the rigid attach-
ment of the purnps to the steam generator channel head obviates the need for
separate sets of component supports. The use of two symetrical cold leg pipes
in each loop provides lateral stif fness at the bottco of the steam generator
eliminating the need for lover lateral supports for plants at moderate and low
seismic ($ 0.3g SSE) sites. The adoption of the Leak-before-Break philosophy
ef fectively eliminates pipe whip restraints and shields.

5. Passive Safety In_iection SysitS

The Passive S4f ety Injection System includes two f unctions - residual heat
removal and reactor coolant inventory control.

. , _-



-
..

'. 6.
.

.

5.1 Residus) Heat Renoval Fvirttion

A passive RHR heat exchanger is provided to retnove cort detty heat in case the
normal and startup feedveter systens are not available. The passive RHR heat
exchanger is located in a natural circulation loop on the Reactor Coolant '

System (RCS). Refer to Figure 4 for a sketch of the Passive RHR heat
exchanger system arrangement. The heat exchanger is located in the contain-
ment inside the In-conteirnent Refueling Water Storage Tank vhich serves as
the heat sink. The bottom of *he beat exchanger is located about 8 feet above
the loops.

The passive RHR heat
exchanger is actuated
by opening either of
the air operated
valves, which f ail open
on loss of power or i
signal. If the reactor

~~

,

coolant pumps are p |

operating, the 11w r-, ,

through the passive RHR wrme "-**-** 7
LIheat exchanger will be O"E J 4W f,forced circulation from i e | g _ .,,

en ,-| | e a :)the higher pre.siure W , + -tv ' A cpcold leg through the . g ., n ,, ,3
-~

heat exchanger to the [ 07 ,$ 8,, -

hot leg. In case the a- M) e y ,3-

m, '

i ureactor coolant pumps , , ,

are not available, the * T "*. v' e

]i
flow will be natural V -.' J A j
circulation from the g f

4bot leg to the top of 1 *. n i

the passive RHR heat
exchanger to the cold * . w ,t. ""leg. The air optrated
control valves give the g
operator a means of
controlling the ACS

figure 4. AP600 Passive Safety injection Systemtempe rature to a

constant value or if

desired to cool down
the RCS.

The in-contaitment refueling water storage tank will absorb decay heat for
several hours before the water betones saturated. Hwever it will take
several days to boil of f suf ficient water from the in-contairment refueling
wter storage tank before the beat removal capability degrades. This provides
ample time to recover train or startup feedwater or to align the nort.41 RHR
cooling equitment which is part of the AP600 spent fuel cooling system.

The passive RHR heat exchanger is made up of headers to which tubes are
welded. The tubes are oriented vertically and are about 20 feet long. There
are four headers which are arranged in parallel, separated by several feet to
prenote good cixing of the steam generated on the surf ace of the tubes with
the water in the in-contaircent ref ueling water storage tank. Preliminary
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transient analysis for the AP600 indicates that about 400 tubes which vi))
reeve about 25 decay heat is sufficient to aeet the safety requirements..

The passive RHR heat exchanger which replaces the safety grade auxiliary
f e edvater system does not rely on pumps. AC pcver, or air / water cooling
systems. The functioning of the passive RHR heat exchanger is also not ;

; af fected by f atture of the steam generator pressure boundry, such as stest: or ;
feed line breaks or steam generator tube ruptures. '

:5.2 Passive Safety Injection Function

Fassive reactor coolant makeup is provided to acconnodate small leaks when the
norv.a1 mkeup system is unavailable and to accceodate larger leaks resulting
f rom Loss of Coolant Accidents (LOCA). Safety grade reactor coolant makeup
and safety injection are provided by a set of water tanks; two core meteup
tanks, two accumulators and a in-containment refueling water storage tank.
Refer to Figure 4 for a sketch of the arrangement of these tanks.

The core mkeup tanks are designed to provide makeup for small RCS leaks at
any pressure and to provide safety injection for sull LOCA. These 16nks
utilize gravity for their injection force; they are located above the reactor
coolant loops and have a pressure balance line connected to the top of the
tank to equalire pressures. Each of the core Nkeup tanks has a capacity of
2000 f t3 and is maintained f ull of borated water. The tanks are designed
for the same pressure as the RCS. The discharge from the core makeup tank is
routed from the bottom of the tank to a separate safety injection no221e on '

the reactor vessel; the injection water enters the cold leg dwncteer region.
This discharge line is norrt. ally isolated by two * parallel air operated valves
that f ail open on loss of air pressure or control signal.

Two separate pressure balancing lines are provided for each core ukeup tank;
one itne from the top of the pressurizer and another line from a reactor
coolant cold leg pipe. The line frce the pressuriter is a smaller line that
provides reactor coolant makeup f ollwing transients or, whenever normal makeup
is not available. It is designed for a flowrate of about 15 lb/sec. This
line is normally open and contains a check valve to prevent possible back f1w
or leakage from the cold legs which are at a higher pressure when the reactor
coolant pumps are operating. In order to allow core makeup tant injection the
reactor coolant pumps are tripped when the pressuriter level reaches a low-1w
level.

/

The line from the cold legs to the core makeup tanks is a larger line that
provides reactor coolant makeup capability as required for LOCA. It isdesigned for a f1wrate of about 250 lb/sec. This line is normally isolated
by two parallel air operated valves that f ail open on loss of air pressure or
control signal. If the cold legs become voided as they do during a LOCA this
line provides a greater f1w of steam to the . top of the core makeup tanks ,

. -

which allows for a greater f1w of water to the reactor coolant system.

The accumulators are esquired for large LOCA's because of the need for very
high makeup f1ws to refill the reactor vessel downcteer and lower plenum.
The accumulator tanks contain borated vater with an overpressure of nitrogen;
each tank has a capacity of 2000 f t3 with about 1100 f t3 of borated waterand 700 psig of nitrogen.

,. . - - . . - _ . . .- - . . - .. __ - _ _ _ -
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tecause there is limited volumes of water in the core makeup tanks and in the
;

; accumulators additional sources of water are required in the longer term. The'

in-containmer.t refueling water storage tank is relied on as the longer term .

Source of shakeup water. Mcvever, in ortle r to get injection from the I

in-contairnent ref ueling water storage tank the RCS pressure must be reduteo ,

J to about 10 psig above contairment pressure. An automatic depressurization I

system is provided to accomplish this function. A series of valves connected i
'

to the pressuriger provide a phased depressurization capability. The dis- !
charge from these valves is sparged into the in-containnent refueling water ,:

storage tank to minimize the consequences nf a spurieur opening of one the I
depressuritation valves. These valves are arranged in 3 stages, with the |

first stage being smaller. This staging reduces the peak flev rates and the
resulting loads on the discharge piping,itation valves.spargers, and the IRWS1.Refer to i

figure 4 for a sketch of the RCS depressur |
,

Af ter about 10 bcurs the in-containment refueling water storage tank will also
capty; however, by that time the containment will be flooded up to above the

.

reactor coolant loop level and the water in the containment will drain by
' gravity back into the RC5. A stable long tern core cooling /ukeup to the RC$

15 thus estab11shed. The passive coritaintnent cooling system supports this
operation by removing heat from the containtnent; steam released from the RC$
is condensed and the condensate drained back down so that it is available for I

'

recirculation back into the RCS.
iThis passive safety injection system eliminates the need for high and low head

safety injection pumps as well as the need for the Ntrix of safety grade / 1!

redundant active support systems such as the diesel generators, cooling water I
systems, and HVAC systems. This allows a mjor reduction in the number' of
pipes and valves in the safety injection system and reduces to an even greater
extent the number of pumps, valves, instruments, and pipe in the support
systems that require special QA and are covered by technical specifications.
Side benefits of this approach are reduced occupational radiation exposure,
inservice tests & inspections, and maintenance.

6. Passive Containment Coolino - Activity Control

Passive contairnent cooling is provided in case the normal containment f an
coolers are not available or an _ accident has occurred that requires contain-
ment heat removal at elevated pressures and temperatures. A passive contain-
ment spray systen is provided to remove iodine and cesium during an accident
in order to reduce of f site doses.

.

6.1 Passive Containment Cooling

The passive containment cooling system is a safety grade system which is
designed to remove heat directly from the reactor containment vessel and
transmit it to the environment such -that the containment design pressure is
mot exceeded. The passive containment cooling system does not rely on any
active ccaponents except for a few valves and air dampers required to initiate
its operation. Figure 5 shows a cross section of the AP600 containment
illustrating the passive containment cooling features.

- ---.-. .- .- . --. . . -- _ - - - -- --
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The passive contairment cooling
systen utilizes the steel contain- -

pent vessel as a heat transfer i

g,wg}surface. The surrounding concrete
shield building is used along with ,2;,*

..B f ,t;;,a baffle to direct air f rom the h Na
..

\
top-located air inlets down to the f' g7 _ \ g),

bottco of the containment and back .;

Nup along the contairnent vessel. f' u. m m ,

In addition, a water storage tank i 1
is supported by the shield build- / f |,
ing et an elevation suf ficient to U i

* '

allow gravity drain of the water ~ ' * " ' ' " " ' * " "on top of the sieel containment i ,

vessel. The air and the evapo- | 6 | 4 -

'

- {b@
rated water exhaust through an i i

opening in the roof of the shield '

-

['
I
n': g

building. p
N *

i ..

The passive contaircent cooling L { J
system is initiated autocatically g - ---

T 72Jby indications of inadequate con- [ , '
tainment cooling such as high con- 4 4Vtairnent pressure or temperature. x_

These signals open air dampers and - $-

a few valves to initiate the flow we
' "*'"'dof Water on to the containment

vessel. The fics of water to the Figure 5. AP600 Passive Containment Cooling
containment is introduced at the (Alt / Water Evaporative Cooling)
very top of the containment dome
to ensure that the containment surf ace is adequately wetted. Circular water
distribution weirs placed periodically on the dome ensure adequate distribu-
tion.. The initial flow of water is about 250 spm which together with the heat
sinks inside of the containment is suf ficient to prevent over pressurization
of the contairnent folleving design basis accidents. As the decay heat level
beetnes less with time and the stass/ energy release from the RCS reduces, the
water flow to the contairnent shell is reduced. This is achieved through the
use of passive devices taking advantage of the drop in water level in the tank.

The elevated passive contairment cooling system water storage contains suf fi-
cient water for three days of operation. Within these three days the opera-
tors are expected to take action to replenish this 1.ater supply through either
the normal filling lines f rom the demineralizet n ster system or frce temporary
sources. This action wuld increase the water flow up to the higher initial
flow rates which would result in a reduction of the contairnent pressure. In
the unlikely situation that the operator did not take any action and the water
storage tank euptied, the natural convection of air would he sufficient to
prevent contairnent failure although the pressure would rise slightly above
the design pressure.

Since the nomal contairnent fan coolers are not required for accident mitigs-
tion they will not be safety grade or covered by technical specifications in
the AP600. They will be optistized for norr41 operation which current studies
indicate should be two 5Cr% cooling coils each with redundant f ans. Chilled
water is used for ccoling to reduce the surface area requirecents.

_ __ _ _ _.
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6.2 Passive Contairment Sprty

In order to reduce the of fsite doses for design basis accidents it is neces-
stry to reduce th concentration of icdine and cesium that is in the contain-
sient atmsphere. The AP600 has an accumulator type containment spray system
that is designed for this function. It consists of two tanks containing
borated water and several tanks containing compressed nitrogen. These tanis
are tocated outside of the rtactor contairnent.

The system is actuated by the presence of high activity in the containrient.
The actuation signal opens the normily closed valves that isolate the nitro-
gen tants f rco the water tanks. The nitrogen pressure is reduced f rom the
initial storage pressure of about 2400 psig to about 200 psig which is suf f t-
cient to force the required spray flew into the containment when it is
pressurized at its design pressure. The pessive spray system will provide a
spray flow of 1100 gpm for 61 least 30 rainutes with the spray continuing for
another 15 ntnutes at reduced flow rates.

The passive spray system replaces the containment spray pumps and their
associated valves, pipe and instrumentation. Spray additive tanks are nct
required.

4. Ifon.-$gff_ety Systems

The design of the AP600 passive safety systems has eliminated some of the
systeres that are currently used in PWR's. The auxiliary feedwater system, the
residual heat removal system, the essential servi'ce water system, and the'

boron recycle system have been eliminated. The safety functions of the
auxiliary feedwater system and the residual heat removal system have been
replaced by the passive RHR heat exchanger. The non-saf ety functions are
provided by the startup feedwater system and a modified spent fuel cooling
s ys t em. The safety functions of the essential service water system is pro-
vided by the passive RHR heat exchanger and the passive containment cooling
systea; the non-safety functions are met by the noral service water system.
The recycling of boron and water back to the chemical and volume control
system has been eliminated by a reduction in ef fluents produced and taking
credit f or better fuel perforrtance (fever fuel f ailureQ. The effluents have
been reduced by providing plant load follow with control rods, longer fuel
cyc.le, and by the use of canned reactor coolant pumps.

* The character (stics of the passive safety injection systen and the passive
containtoent cooling system allow the support systems such as the cooling water
systens, the HVAC, and the AC power systems to be non-safety end simplified.
Crther characteristics of the AP600 plant, such as the use of canned reactor
coolant ptros, have allowed for the str@lification of other systeas like the
waste processing systems.

.

7. Stmrey

The AP600 low power density core design provides improved fuel reliability,
reduced fuel enrichunt and fuel cycle cost, increased plant tvailability, and
extended reactor vessel lif e.

. . .. -.
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|[ The AP600 teactor Coolant System design provides improved operational tran-
sient margins. improved safety, reliability, availability and operational'

simplicity, reduced capital cost and inse rvice inspection requi retrie nt s ,
ipproved natural circ ulation capability, and impmved steam generator ;

reliability.

The AP600 RC5 configuration, passive safety systests and non-saf ety systems
designs provide for substantial simplification of the plant. The following ,

table s urst.a rites simplifications that have been ude to AP600 systems '

associated with the nuclear island, relative to current plants.

Current
[quir: Mat P1tnts. - AP600

Purnps-Sa f ety 25 None
~Non4 f ety 23 22

Tanks 42 27

Heat Exchangers 14 8

Yalves-Remote 350 130
-Manual > 2' 100 250

Pipe Length > 2' 31000 f t 11000 f t

Evaporators ? None . .

'

Diesel Generators-Saf ety 2 None
1-Non-Safety Non't -

These simplifications will help the AP600 met its major design goals of
reduced capital cost, reduced construction schedule, increased public safety,
reduced occupational radiation exposure, increased plant availability, reduced
maintenance and inspection.
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'1 ABB Atom was convinceL more
than a decade ago that safety could

i be enhanced further, that greater
3 simplicity could be achieved, and
I that emergency planning could be

To a nuclear reactor designer, the reduced substantially by replacing

ultimate safety goal is to prevent the operator actions and automated
-

i release of radiation from the primary equipment with immutable laws of

loop, thereby protecting the plant physics and passive safety func-"

2 operating personnel and the public. tions. The pursuit of this belief first

lj The most straightforward way of resulted in a district heating reactor,
'

accomplishing this is to prevent and then a significantly improved

[$
damage to the reactor core. This, in version of its own boiling water

turn, retains the radioactive prod, reactor (BWR) design. However, not
satisfied with this achievement and"

ucts of the fission process safely in

)!-
certain that the amount of additionalthe fuel rods and preserves the

integrity of the plant. The present improvement possible with the BWR
was limited, ABB Atom decided to$ generation of light water reactors

i (LWRs) has achieved that goal with apply the new and innovative ap-

great success. Their record of safety proach used for the district heating'

' reactor to the design of a new con-can be traced to a great extent to

f the design philosophy of defense in- figuration of nuclear power reactors,
based on well established LWRdepth, that is, the use of multiple

barriers and back up systems. The technology. Supplementing this de-

2 operation of these units depends, cision, ABB Atom set a second, pru-

however, on given automatic sys- dent goal: to make use of tried and

tems or operator actions that - true equipment. The result is PIUS-*

! although it is a very low probability- standard PWR fuel with increased

j could fail in an emergency. margins and proven equipment, ar -
ranged in a new and simple way, to

4 achieve the greatest level of safety
O ever conceived for an LWR.3
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simplicity is at the beart of the PrUs design.
For example, the emergency cooling system of
a standard ABB Atom BWR (which incorporates
American codes) is a complex configuration of
defense in depth; whereas, the cooling system
of PrUS removes excess heat in the pool water
directly to air cooled heat exchangers by-

natural circulation, without pumps or instru-

6 mentauon.
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Prestressed concrete'. For any LWR, including PIUS, ' v* el
. the most ditect way of ensuring 'f*] 3o ,,','gghick

safety (keeping the core intact) is to
fulfill two conditions: [*jd 3,,,

_ o the core must remain sub-
rnerged in cooling water at all siphon breaker

times
stretched steelc the combined offect of heating*
** h'"

from the nuclear reaction (or its [Ddecay products) and cooling stee
ilnersfrom the submerging water must'

be such that temperatures do .

~7}'. g u ._not exceed those that will dam- % fa

q# %000 the fuel rods.
~

.4]7.g
-

.
3 g i.

jThe first condition is met in PIUS
.

f: 4f'|
'

by placing the reactor core in a large % ,gs

prestressed concrete reactor vessel N '.
p } .h;;@

.

pool of water contained by a large . . ,

4 -, J'

?p eO $ ! ;
'

' 7k f: f J
W 1'

(PCRV). The viability of a PCRV in a i
,

nuclear reactor has been demon- 1 ( ( - 1, 'f j" < L

1 (
. . 4, f '

"
I ( y r i

strated in nearly 30 applications on , ,

H: 't, *

world, PCRV technology is well |- ['
p [h jf <

gas-cooled reactors throughout the
. , .,

,

!
% L

3
- -

3
j

) I; '?
understood and proven.- .(. y.p : i ;

,
, , . 3

: 1 M'*-" ' 5 7 . -

',

A PCRV with a steellining on its '

f J N 9
i u

' I
,

i ^

interior cavity is virtually leak tight. gu | $t 9 mi' t > '
The vessel is strengthened by em.

1 L. | wj.
-

,d p q j |
"

i

y(bodded reinforcing bars, like those - i .

n L L -v
~

;
' ;jF [ Oused in common building construe. s

tion, and by hundreds of stretched ! ! O l 'I '

L . E h 4 )
,

' -

steel cables tightly compressing the
]F

.. F' '' F

concrete. These cables, deeply . '

. ( #1 _

ft~$(fembedded in tubes within the 1 N#

j
concrete, are similar to those used to . t

'

support roadways on the world's F ,- y W ( -

jv
1

!

. Golden Gate Bridge, for example. [. M} +
i

great suspension bridges, the 4 7
'

J/
:

i

,,

' 4.t k,

Despite this assurance against - a 3 ,

:- 1 Sid .

U .'
leaks, another level of protection is *('i

:

N
~ 4

r - provided in PIUS through a second
liner embedded in the concrete.
Furthermore, PIUS incorporates *47,%
special design features that ensure

-
#

-

.

- that water cannot be siphoned out
of t.he vessel. The PrUs PCRV is designed to conform with all -

of the relevant in. service and extrerne environ-
mental and failure load conditions of the ASME
m mde.
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P!US is a new arrangement of

[o . ,
proven reactor technologies,T+

M < 'j $ distinguished by a PCRV, reactiv.'

. ";f ity control without contio! rods. a
'"

'j h reliance on the thermohydraulic

O Pensuruet stum volume O behavior of hot and cold water,'

man g naturaleirculation cooling. >

c g1 siphon breakers, and wet thermal .
' insulation.
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C The second condition for safe heated. The cylinder above the core
LWR operation (that is, maintaining acts much like a chimney, pulling
operating temperatures at levels the heated water up in the second
that do not threaten the integrity of flow path in the cylinder to the top
the fuel rods) is met by providing enclosure. Entering the hot leg of
three distinct design features that the reactor coolant piping, it then
'aro innovative vid unique to completes its circuit to the steam-

PIUS: boron in so;ution in the pool generator,
water, the density locks and the as- The density locks are honeycombs
sociated core cooling principles, and of tubes connecting the water in the
natural circulation coohng of the flow path described above with the
submerging pool, pool. In these density locks, hot

water is layered stably o 1 top of cold
Boron Solution water; this is known as a thermal

- Doron is a " poison" to a nuclear barrier. When the pumps are not
chain reaction. That is, it absort" running, the water heated by the
neutrons, thereby removing them core rises in the " chimney" and

.

' from the chain. II dissolved in the flows to the pool through the upper
pool water in sufficient concentra- density lock. Cold water ftom the
tions, boron then is readily acces- pool enters the core through the
sible to the core.(as described in the lower density lock, cooling the core
next section) and an immediate safe- and, with its dissolved boron, shut-
guard to shut the reactor down ting down the chain reaction in the
quickly, core. Thus,with no pumps to carry

reactor heat away, all reactor heat
Density Locks and ' will be removed by the flow of the
Safety Functions - water through the density locks, and

inside the PIUS reactor vesselis a then through the closed loop pool
cylindrical structure extending from coolers (as described in the next
the bottom of the core, near the section). This all occurs naturally,
bottom of the vessel, to the top without the use of any electric

' enclosure (surrounding the pressur- powered equipment.
izer steam volume) of the vessel.
This structure forms, with its inter-
nal walls, two flow paths (to and

,

from the core), which are isolated .

([ )h .
%

from the rest of the pool except in

whg'
,

the areas of the density locks. At the

hgk hq
<

top enclosure, these flow patns

ikf >

connect to external reactor piping, g i,

Under normal operating condi- -

tions, reactor core water, having just
. s

* '

given up heat to make steam in the - 1 i I) . ,

,
.steam generator, is pumped, in the '

J4

i ,first flow path, through the cold leg } |
} _

:

of the reactor coolant piping to the ( j
-

'

s <

- top enclosure of the vessel. Entering Nd -
,

.

(the vessel, it continues through a- \ ? '"

separate, designated path within ( # 'p 4the cylinder to flow downward \ bb.
s

q '

toward the reactor core. Turning at
,

the bottom of the structure, it flows ~[J
'

-
upward into the core, where it is

9

,, ,,;
.

_
-
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The fuLdamental behavior of PrUs is opposite to

. ' j[
g;Qt, *w* Control of the reactor duringthat of a conventional reactor. In PrUS, con- 7 y-

Dormal operations is maintained bytrolled outside forces (e g., electrical power)
roust te present to achieve stable power bgg m m t m n.mmyI

y ; gy p regulation of the boron concentra.
; ts natural state - shut down and cooled down. g ,.

|y *poperat>ons; otherwise, the reactor tends toward y ;
- '' tjon in the reactor circulating loop. .; ,

Thus, left to its own. P!US is safe. Conventional &, 334 gy ggg negative temperatuteu

reactors, on the other hand, are dependent on "E CoefflClent" designed into the sys-
,.

I
contro!:ed outside forces to move them to a safe 5

9[, . " - . ;d tem. Having a negative temperatureconditha - they will not do so on their own.
CoefflCient also allows the reactor,,

.a ndpg#[ power level to follow load quickly
without operator action, making the

When the primary coolant pumps reactor very responsive to the de-
are engaged in the startup process, mands from the electrical grid.'

they redirect the water that is rising
through the " chimney" to the steam Natural Circulation Cooling
generatoii, and, thereby, stop any Any heat added to the pool by the
natural circulation through the ' reactor core is removed by both
density locks. When this hydraulic active and passive systems. The
balance is achieved, and the heat active system uses electrically
added by the reactor is the same as driven passages to pass the water
that removed by the steam genera- tiuough heat exchangers, where it is
tors, flow through the density locks cooled. The passive system is a
will stagnate and form the distinct closed loop composed of coolers
and stable thermal barrier between submerged in the pool, air cooled
cold, highly borated pool water and heat exchangers (similar to automo-
hot,less borated water in the reac- bile radiators - excluding the fans)
tor circulating loop. Any situation in cooling towers located above the
that could potentially result in core PCRV, and interconnected piping.

~ damage in a conventional reactor Flow in this passive loop is by
(such as a loss of a pump, loss of natural circulation; water made
steam demand, or a reactor over- lighter (less dense) by heat in the'

power excursion) will break down pool rises to displace water made
the established hydraulic and ther- heavier (more dense) when it is
mal balance, causing the safety cooled in the air cooled heat ex-
response of PIUS - cold borated changers. This natural circulation is
water rises quickly into the core, the same process that occurs daily
shuts it down, and cools it. Yet, nor- in millions of home hot water heat-
mal disturbances in the density ing systems, where lighter hot water
locks (for example, variations in the rises from the furnace to the radia-
level of the thermal barrier caused tors throughout the house and the
by changing demands) will be ac- heavier water cooled in the radiators
commodated by a wide buffer zone returns to the furnace by gravity.
incorporated into their design. Should power be lost to the pump in
Analysis and testing (described the active loop, cooling will be
later) have shown that stable power maintained by the passive loop. lf
operations, extended load following, both the active and passive loops

~

and quick cool down and safe shut- are incapacitated, the water inven-
down in emergencies can be tory will keep the core cooled for

10 achieved reliably. several days.
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All of these PIUS features,
which are fundamental to the design,
equal or exceed EPMs proposed de-
signs for passive teactor safety
systerns-and they do so enthcly

- without movement of mechanical
The Passive Shutdown Principle

systems, external electrical power 3. 3 y,, sic.i pip, w3t3 p ning, at th. top and
supply, sophisticated inutrumenta- bottom is placed in a large pool of water. A

tion and control, or operator action. (nuclaar) heat source inside, near the bottom
h'''' "' * ***"' **'" "*k'"' "

'Phese feattires* based comE 0101Y '' *' P'P'' han 'he water outside the' ' pipe. This1 less dense t*

on the ordinary principles of nature, beated water is buoyant and rises, creating

make PIUS a concept that can be a natural circule tion through the pool as it is
reptated at the b tt m of the pipe with the

presented to, tinderstood by, and cooler pool water.
trusted by the layperson, Further-
Inolo, the layporSon can Witness the B. If a pump then is operated in a parallelleg

c""'ct'd t' th' "' tic'l P'P' th' P"mP **aprinciple of PIUS because the so- drive the whet through the outer leg to
.

Qllence of safety IcactionS iS caSily, maintain the flow in the loop while stopping
and Visibly, demonstrable with scale now to and from the pool. A distinct border

lart***n hot 'nd cold water, known as a- modelS, as discussed in the follow- thermal barrier, is formed. In this configuration,
ing section, the temperature of the water in the loop will

continually increase and the pump speed will
require continual adjustment to compensate for
this decreasing density -if the thermal barrier
is to remain intact.parv-re-vg m,,-- m, >, . . . . jn,yn ax.g'; y^ y,7 g menu -, C. Making this pumpod segment of the loop into a

?c

J. -
v'' j f g;d, . , |b ,, M,a,t

-',

'j power production loop requitos the addition of a
"d steam generstor. When the heat inputs andW C'g ( 9 ,

f q f7 outputs are matched,it,js possible to create a*C
| ,

;:. q p q J . [,, - W '] stable circulating loop, requiring only small>
~

.
variations in pump speed. Thermal barriers are.'f ; VVi~-

k'*
,

j. ; r 3 .o 4. u cM- established at the ingress and egrees (calledy .
,

19 4 ,} ' density locks') of the pipe.*

fg, g [y ,

..-bp,pn >. ,,

g D. With this configuration, any set ofDM+ 'v '

, "g p! conditions that could lead to overheating and
+

J*
, ,4,, . ,y -

k., M h , M . d arf $, cj damage to the reactor core (e g., significant
reactor overpower, steam generator under

- - 5 y '' cooling, loss of a coolant pump, or loss ofw,a n . , 3,gp* g 7
menuj F j ccolant) will also upset the hydraulle balance

{i
- J 7, . ff S( 7, [ [3. M 3%that keeps the pool and loop waters separated.

V
i

~

. ' w j- L . L' W Such a condition will cause the temperature of'

Iq gi d the water in ths pipe to rise, thus decreasing its
,-

y ;, density. Pool w ater will then rush in through3 - m*

.c the lower density lock, thereby re establishing au. L= [g';h"
.%^Q~ 'y M The pool water contains boron, a poison to a

, W natural circulation, as illustrated in A, at left.
- - _ , ,

, . T 4

'

ih nuc! ear cha!n reaction, thus shutting down the, ;q e Ner, . ,

reactor as well as cooung it. ;

VA. . $- w( + u,x
e .

, m .

. Y' =a' 9D J%hO" C.*3._-||uG h,J {E :'N_$g']h. 1< .

>

11 1

- -- . . . ,
_,
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- PRi?%1 DESIGN APPROACH

l
1

0 COMPACT POOL-TYPE REACTOR MODULES SIZED TO ENABLE:

FACTORY FABRICATION WITH MINIMUM SITE INSTALLATION LABOR-

:

ECONOMICAL SHIPMENT TO INLAND AS WELL AS WATER-SIDE SITES :.-

ECONOMICAL FULL-SCALE TEST FOR CERTIFYING STANDARD DESIGN-

O CAPABILITY FOR INCREMENTAL POWER BLOCK ADDITIONS AND MODULE REPLACEMENT

.

0 SAFETY-RELATED EQUIPMENT LIMITED TO REACTOR MODULE AND SERVICE SYSTEMS3
i

.

1 0 INHERENT, PASSIVE SHUTDOWN HEAT REMOVAL FOR LOSS-OF-COOLING EVENTS

0 INHERENT, PASSIVE REACTIVITY SHUTDOWN IN FAILURE-TO-SCRAM EVENTS
1

0 LOW PRESSURE REACTOR COOLANT (~ ATMOSPHERIC) ALLOWING SIMPLIFIED CONTAINMENT
i

.
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PRISM DESIGN DATA

.

# OVERALL PLANT<

- NUMBER OF REACTOR MODULES NINE
- NET ELECTRICAL OUTPUT 1395 MWe
- NET STATION EFFICIENCY 32.9%
-TURBINE THROTTLE CONDITIONS 955 psia /540 F (SAT'D)

# REACTOR MODULE
;

'

-THERMAL POWER 471 MWt .

- PRIMARY SO DIUM INLET /0UTLET TEMPER ATU RE G25 F/905 F -
:| - SECOND ARY SO DIUM INLET /0UTLET TEMPER ATU RE 540'F/830 F
-j -

i # REACTOR CORE
I - FUEL METAL (Oxide Backup) -

~

- REFUELING INTERVAL 18 MONTHS
- BREEDING RATIO >1

,

. ~ ,. m
;

'
,.

t'

-__ _ _ _ _ _
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PRISM MAIN POWER SYSTEM

l1
t

SAFETY GRADE >[1 HIGH 00 ALITY INDUSTRI AL STANDAROS T

n TURBINE
STEAM

n . >< FLOW CONTROL
-

i

+1 ;

+I
(' ,

STEAM
SDDIUM DRUM |

'

ACS rj

q[ 2 \ u i
'

$; - "' D. ii*~fP I
| AIR cn !> r.

i m ;g-+= {' + k,c ,,:
, -

| i TURBINE
Al

_ _ - AIR
"

,

''~ '

CONDENSER, .

! | A 3 f

_ k3 1 j SINK

p
g-j u,v

. c r
c-q w ' ' SWRPS-

-* .

"! I FEED.
RVACS - * j j = ,

,

WATER
'

g HEATERS
_ m _ . q

^
DAMPER ,

! REACTOR STEAM GENERATOR TURBINE

3 FARALLEL NSISNUCLEAR STEAM SUPPLY SYSTEM (NSSS) :
PER 465 Mwe TURBINE
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? PRISM NUCLEAR STEAM SUPPLY SYSTEM

.

NUCLEAR HIGH-OUALITY [ STEAM
SAFETY INDUSTRIAL DRUM

RELATED STANDARDS
#s

*

y GUARD '

RVACS -

PIPES rSTACKS 'q w 4 q
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PRISM REACTOR FACILITY ARRANGEMENT

.

D
'

RVACS.

s-

EXHAUST& - - '

s
'*'a ,.- ~. ._

- RVACS-'g; .
INLET- , - 1, _, . .

"

HEAD ACCESSP --
* -

-
.. .-r's x AREA WALL

.,
''

) (7sGRADE
'

/

,;' '
j'

'
g,'N. M p

' ' ' ' ' -\ | s*
.- ! !

.

,. SLIDING4
- g?

1
- Q- - /- ! . - g - CLOSURE ~ '

' . .-. ._.
%"

>- PLATE'
1. ,e - > - q , ,

${
- | 5 Vf

~
'

)- [ "% % k % );f ( E

.
,

.[
~^ '

;i

M'- - ,1* ;
i ,

f |'~{ '
-

[ y p SEISMIC ISOLATOR
~% |' '] V ' , ^~~ ;

,

._3, _ . . .,

'
HEAD ACCESS AREA'

r ~ '
,

h(;
, ' RVACS EXHAUST PLENUM# -'

. N P.s.,
, 'I H RVACS INLET PLENUM

COLLECTOR CYLINDER*'

MI
',

1

'I )
,.

fif
REACTOR SILO

*

j 3

-

.

E M.mi i.

mu- REACTOR
|

. y
MODULEy

,
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RADIOLOGICAL SABOTAGE RESISTANCE
|

[
! SABOTAGE THREATS: o HAND-PLACED EXPLOSIVES

) o HAND-HELD. ROCKET LAUNCHER
2

) *

MITIGATORS: o BELOW-GRADE REACTOR

o PASSIVE REACTOR SHUTDOWN / COOLING

o ~ PHYSICAL PROTECTION SYSTEM
o RESPONSE TEAM '

..

j TARGETS: ABOVE GRADE SAFETY-RELATED FEATURES o RYACS STACKS

o HAA ROOF DECK

THREAT CONSEQUENCES
^

HAND-PLACED EXPLOSIVES -- ANALYSIS SHOWS RESPONSE TEAM EFFECTIVE BEFORE
. o

EXPLOSIVE PLACED AND DETONATED.;

ROCKET-DELIVERED EXPLOSIVES -- ATTACK FROM OUTSIDE PROTECTED AREA CAN
o

)
DAMAGE RVACS STACKS BUT NOT HAA ROOF DECK.

,

EXPECT SOME STACK BLOCKAGE BUT RYACS
.

EXTREMELY TOLERANT

.

;

? .

_-- __ _ __ _ __ _ _ _ _ _ _ _ _ _ ______ ___ _____ ____ __________-__-_____ -_ __________
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DESIGN APPROACH FOR MULTI-REACTOR CONTROL

# ONE CONTROL ROOM.WITH CAPABILITY G0AL OF ONE OPERATOR PER' POWER BLOCK, PLUS

SUPERVISOR

0 OPERATE EACH POWER BLOCK AS A UNIT TO MEET PLANT LOAD DEMAND
.

0 OPERATE REACTORS IN A POWER BLOCK AS A GANGED TRIO (OR PAIR) NORMALLY; EXCEPTION ;

IS WHEN ONE IS BEING STARTED UP OR SHUT DOWN '

# HIGHLY AUTOMATED CONTROL SYSTEM

0 LOAD FOLLOWING. RANGE, 25-100% (EACH POWER BLOCK)

# SEPARATE' REACTOR PROTECTION SYSTEM
,

O SAFETY RELATED FUNCTIONS IN HARDENED VAULTS AT REACTOR MODULE

O NOT DEPENDENT ON CONTROL ROOM

0 FULLY AUTOMATIC

PRISM IS EXPECTED TO HAVE EXCELLENT OPERABILITY

4750844
- . . - -
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CANDU 3 combines safety with
simplicity- wallchart inside
Remote technology;

| Non destructive testing
.
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CANDU 3 aims to provide a sma 'er,
'

cheaper, more re ia:Le a ternative
By K. R. Hedgn and E. Al. Hinchley

Work is well under way on the detailed design stage of the CANDU 3, a new plant which
!will combine a simpler design with improved passive safety. AECL says that CANDU 3 will
,

'

be faster and cheaper to build, simpler and safer to
|

,

operate, and easier to

Atomic Energy of Canada Limited's no \ "I -
maintain than earlier units..... -

.
;i cuier and simpli6cs protection of criti,smaller (4%htWe) standard series pf '

cal equipment from hanh environments,g( earthquakes and tornadoes.
% .

cANtr reacron is nom well into its
detailed design phase. blore than 200 b,

9 Simphned equipment, such as usingALCL designers and additional outside (f jd
_ e .

a i mechanical control absorbers imtead cfspecialists luve brought the cAstr i to a y D. ,

*

j liquid absorbers.stage where the first plants can be built D bg ~ 'E . - rgj 9 Replacement of earlier centralisedfor service later this decade. 0 Qp.m.h control and monitoring computers by aKey features and targets of the design du2*MUEjh.nGha~
redundant distributed control systemincluJe:
and rnodernised plant display system.

9 Standarda. ration to suit a wide vari. tial construction and easy replacement. O A e nsistent, I g cal approach to the. . -

ety of site conditions, with min mum 9 A simpler, single-ended, on line re- ' * ' ' * '' 5 "' " ' " ' ' ' ' " '
fuelling system. "#* '" 8' '"' **'' " '" ****site. spec Ge design. .

9 5 rnph6 cation, with fewer compo- O nv sed safety system prouping "'* E"* *
philosophy, which makes qualiGcation STANDARDIZATION

9 An advanced design process ensur.
!' ing standardued, fully integrated com.

purer d1tainses for drammgs and docu. jOmpariSOn Of CANDU 3 with present CANDU 6
, ments.

t
I

O Substantial brensing acceptance by >
CANDUS CANDU3the regulatory authority m advance of eet electncal output
e4sMive 4sowfeproject commitment. Warate loops in heat transport system 2 19 One hundred year lifetime for any |"***jt*** Q*g,, j j, , , ,componene that cannot be replaced

vumber or fuelchannels ~within a 90 day shutdos n. 380 232sumtw of fu.i bund 5s p.c crunnel
9 A more open layout to facihtate fast 8vmbo'of *3ements per fuet bunde 12 12

37 37
'

construc tion (open top construction) and
|]" ' "9, j jj, '"**

rasy maintenance- ,,

S A 94 per cent capacity factor target, somber of rods in shutdown system numtwr 1 as -

24 '
based on 18 day maintenance outages
every two years and a 90 day extended
ourage ar most every 12 years.
9 SimpliGcations and improvements / C) -

\
i

in the safe system, with a target
'1frequency 104/y for severe core

46hkk . {~damage accidents. fgt
'

S A more passive containment system,

ytrays. - g**1D_ 1_.+hl.~_
.incoryurating a steel liner and no active

J

w A IJyout which enables the plant to I p *rJO * '
1be built either by conventional methods i *

kor ming shop-assembled modules. h/ ,7' T--
9 Pressure tubes and calandria tubes [/ /; ,,/ ,
which have been manufactured as single g g\
fuel channel assemblies for simpler m - 7 7 7 j p -- q- g

////
t a.na.,a c.-,i n ,,,, a e,., .j ._j' / I % < w~ ~ e. . \ \ \'

en1 & \ \ \Dewme. CANDU -3. ad E Af . His-bir) u I i I I ' 6 t s \ \ \Lure. Ext re.mg 3. CANDU ). Wden
Pro Res r4 C m.,=,ry. bisueuene. Oeise .LM W.IkadA A The CANDU 3 controlroom testures colour prepNe muralmimics, context sensitive

displays, and consistency oflayout, architecture and ergonomics.

!
, ,,..
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|
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eone w so'** ** provement is being obtained through
DM* close attention to material selection,

Goet layout of equipment and shielding'"*
design for maintenance. Afaintenance
procedures are reviewed and factored

.,g mio the design. Improvements have
systens been made in ventilation and air cooling

,

systems to minimize tritium hazards.*
The usual cANov feature of on line
refuelling allows immediate removal of

%.w Osu hywm any defective fuel.
'"7 hetr j MAN MACHINE INTERFACE""" '

tr : coeu The cANoU reactors make es tensive use of-eb redundant computer systems for direct kcres
O -G-PW14#r digital control of the main plant func.

tions and for the display, recording and [~~ V8a
d *

er stern'

organintion of alarms and plant operat.
7' ing information. Since the most recentp

CANDU plants were designed during the

Ysb. rear 1970s, there has been significant pro.
N gress in understanding human behaviour7. [ 'y as a component in information process-p 3,.,,

we mg systems. The cAsse i control room
snaurxrav design and layouts outside the control

-

**5
room are based on a more task.related
approach to the operator's needs, and__.

ggurs make cost effectis c use of modern equip-
p c,waxr -, ment.

Design features include:
.

9 Keyboards.
9 Can -and large dynamic colourWe

* graphic mural mimics.
*

.

.

.

9 Context sensitive displays.

A The distributed control system, which replaces the controltrunk cabling, control
9 Consistency of layout, architecture

distribution frame, relay logic, analog controllers and comparators used in previous and ergonomics from a procedure bued
' " # ** design process.

O Intelligent handling of alarm annun-
AEC1. is designing the cAxou 5 initially canoe statiora to ensure the design ciation through categorintion, packag.as a stand.alone unit suitable for a wide meets utility reqvirements, ing and prioritiution of alarms.variety of sites. This means that most of

the detailed design work would be FUEL MANAGt MENT G Computer assisted procedures,
9 More computer. assisted testing and {completed before construction begins. ne initial units will use the proven 37 transfer oflow level tasks to the comput-Licensing of the standardized design element natural uranium fuel bundles

|
ers.

would be completed, except for site. used in existing CANDU6 and other CANDU $ jmplementation throughout he'

specific issues, during the initial design reactors. However, in parallel with plant of a distributed control systempriod, cANov 5 detailed design, AECL is devel- based on redundant data highways.. ne seismic-analysis is based on an oping a new 43 element fuel bundle
envelope encompassing ground accelera- which will provide further performance ne distributed control system (ocs)tions up to 0.3p and allowing siting at improvements from the present refer- replaces the control trunk cabling, con.

- most potential sites without re analysis. ence. It will be particularly well suited trol distribution frame, relay logic,-The degree of tornado protection allows to the extended burnup associated with analog controllers and comparators usedsiting in most locations without rede- some future alternative CANDU fuel cycles in previous cAsoU control systems as wellsign. which could use spent fuel from was or as the central computers used for signalTo help with standardization, much of slightly enriched uranium. No CANDU i multiplexing arid direct digital control,
the major equipment is being prese- design changes will be needed to use Powerful microprocessors are distributed
lected in advance of the actual award of these alternative fuels, within the ocs for control of all majors. contract to build a plant. This has fundons. W system codgwadon
allowed manufacturers to review specifi. DOSE MANAGEMENT

uses a three channel, dual redundant,
cations and suggest design improve- The CANDU l design target [or occupa- fault. tolerant arrangement simiIar to
mentsL A series of formal and informal tional radiation doses is no more than previous CANDU computerited Controldesign reviews has also been held with 0.40 prson.Sv/y in the initial years and systems,utility staff beginning in conceptual up to 0.75 person.Sv/y in final years. The plant display system (pos) pro-stages Utility staff have spent extended The target represents a significant im- vides the main control room interface.
periods working in the design offices and provement over cANou experience and an The ros receives information from bothm return, CANDU i designers have had even larger improvement relative io the ocs and from other irstems, such asextended assignments in operating non-cANDU reactor experience. The im- safety systems which are not connected

_
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in previous designs by eliminating a
i

i '' J-- un tsatt amam taAktr

k sater dousing system featured in other
w td*T- .

% i.8
' x; cANou containments and by addmg a'' ' - w aa hdFS steel liner.w **- ~ r*

. cM~ - -'

&.w
few1ars'nra * f.I- [ -

SEVERE ACCIDENTS

%g# . . . , L j *p Estimates of severe accident frequencies''s.- '4

%''% -
~ c, e sr,u uns in c4Nou reactors are signi6cantly lower

,
*

* "
. / than for most tus. For instance, the' - ' ~

e- O ''

%., emo unu dury V autornatic, reactor control system ine a
N., / % '#' m' combmation with two simple, independ-f4 EP-4, ''

SGMgMfb ''''~,;.' ent, rigorously tested shutdow n systems
,

$ u, am es hasled tos frequencyestimate of 3 x 10-8lem taro m i d G . A W,
events'y for a power excursion coupled

g
.{

-

, 7-- ==

a: D

f &j~
~

' f a - M M g i*t M p M, % with a failure to shutdown (ATWs),
1:_ The overall probabilit) of severe coreAdna-z nddmm % -m Cz:-- ' E = %..'*

damage in recently built CANou reactors
A The C ANDU 31syout has been designed to pro v 1e ood system se;4 ration, access is less than 104/y. The cAxou s is aimin,
not maintenarsce and operation, and flexible construct on sequences. for further ernprovements in this low
eo the en The pas p ovides various control room and the irrahated fuel bay, fre3uency and has set a target ofless than ,

10 ly.operator displays, an intelligent alarm The reactor control sprem can shut in addition to a low frequency ofsystem, logs and records of operating down the reactnr suttmatically and
data, and a plant database. completely (or all but t e rnost severe severe accidents. cAxou plant response to

increasingly severe accidents is gradual.
EAFETY ASPECTS p stulated accidents. a:n f ts sepa- without sudden changes in behaviour.rate, ind pendent and rtduMant shut- In a severe loss of coolant accident,The Canadian safety philosophy for down systems is capable of immediate
common cause events auigns all plant and complete automatic s utda n for all cornbined with a postulated failure of
systems to one of two groups (group 1 accidents. emergency coolant injection, the moder-
and poup 2). Each group is capable of ator system acts as a dispersed emer-
shorting the reactor down, coohng the O Shardown system nut-W l actuates gency heat sink for fuel heat, preventing

fuel melting and maintaining the fuelfuel and monitoring the plant. In the a set of 24 fail. safe sprir.pusisted rods
channels intact even if the channelscenti aaaptation of this approach, w hich drop into the reactor under
contain no coolant at all. If in turn thepoup 1 systems are those primarily gravity. These fast.actua:ed rods drop moderator is in some way lost, thededicated to normal phnt pow er produc- into the low pressure mxerator, s hich water filled shielding system can Ontion, s hile the physically separate group

allows them to be simple ard rehable.' * most failure sequences) prevent or delay2 systems include safety and support The testable three-chan el system is for many hours melt through of thesystems and have an addi:6n.:1 role in designed to be fully capde even with shielding system.mitigarmg the effects of any accident. Some of the rods disabled :e with groups CANDu s safety levels have been calcu-The prirwipal station structures are of sensors unavailable.
largely self.contamed with minimal con- 9 Shutdown system nr.W 2 inde- lated as consistent with so-ca!!ed "inher-

ently safe" rescrors. Further enhance-nections ro other structures. Seismic and yndently injects a neumn absorbing ments have been investigated for latertomado quali6 cation is restricted to poison (gadolinium nitratti mto the los
versions of the cAxoc 3. Natural circula-areas containing group 2 equipment and pressure moderator. It is mgscred by a tion systems for decay heat removal froma few other key areas such as the main completely separate and daene set of
the moderator and from the shutdownchante' n,.> ors and logr. The injec. cooling system are being investigated.tior energy is stored in ps filled tanks
Passive isolation and containment pres-

, T--*
. ' ano multiple nozales are used.

sure suppression systems are also possi-
_j, ble for later versions,

_ c%q - y Ad-
g Both systems are fail safe on loss of,

electrical p wer and are dmgned for full I.AYOUT AND CONSTRUCTION
- -

l W.: r . testabi'ity with good opera:or interfaces. The station layout has been planned torgg i
.

= gies are used for both tardware and

'

o
The latest quality assuran:e roethodolo- ' provide good system separation, access'i

L- .- D_ ~ d ' soft w are, for maintenance and operation, ands .

1C flexible construction sequences. The~

The cAxou s emergency coce cooling amount ofequipment needing seismic or"Q~ ,[1 system also uses stored energy from environmental quali0 cation has been
i

%h(adn} , f 1 gas.611ed tanks for reliable high pressure reduced through careful segregarion in
J actuation. The directed irstion feature the layout. Layout will also con' + ate to%v j

removes any dependency cc contmums dose reduction in operation.

A CAMOU 3 structuralmodule includin9
operation of the main pumps and pro- During construction, the layout ac-vides a more 6exible res;onse. Auto- commodates many separate contractors

i

tYown
'

coi ng heat 58'IC 'I "'IS. f r all b eiks in thepump,s
E. and flexible material handling withoutsachangers and pumps, and moderator primary circuit rnean tha: no oprator signiOcant interferences. The use of

,

poisort The use of open top actions are needed to ensu e emergency open. top construction, a very heavy lift
i

construction, e ve heavy Htt crane, anst cooling. i
crane and externally assembled modulesort n d he p ed c ed co truct on . The containment syster2 has been has shortened the predicted constructionachedule to 35 months, simpli6ed and made more puive than schedule to 35 months (plus contin-

;
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A Computer generated illustration of the CANDU 3 design.
~

gency) for thc 6rst cAsoc i(Grst concrete costs are new esomated at about US reduced the amount of cabling and the !
to in-sersice) $1600W In combination with the ( ces:ruction effort needed for cable

Verocal mstallation of a compment, traditional low fuelhng costs of the ar.sta!! anon and terrmnation. The com-
such as a steam generator, through the natural uranium cAsou fuel cycle, and p :er techniques used in design are
open trof of the reactor building short- proiccted economies in operation and h4ed directly to the construction man. |ens installation time compared to hori- maintenance, the cAsne 4 sill be cost apment to gise a more efficient and
zontal access mechals from two s eeks to comptitise in most markets. car free transfer of information from

,

one day Other s> $tems are assembled The capital cost savings come in dmgn, in addition, The substantial
either off site or on-site into maiules engineering, equipment and construc- ccmpletion of the design and detailed
neighing from 10c to 500t, shich can non Signi6 cant saungs in engineenng rmes s throughout the design process .

then be lifted into place. About 30 costs accrue from the accelerated use of ersare savings from much less resork
,

heavy hfts s di be made mto the reactor integrated projectaide computer aided dmng the construction phase.
,

I

buildmp, dnided more or less equally design methods Moreoser, the stan.
C1,|RRENT STATUSWeseen mcdules and major compo- dardaed desiga approach. allows the

nent s. engineermg co;ts to be amortised oser Ec!) conceptual work on the cAsnu n |

Additional studies hne been done on several cAsou i onits to be built in the began in 1952 and by 1987 a substantial |offsite construction techniques b. sed on next few > ears d-sign team was committed to the
muc h larger builJing sized modules Equipment cost savings are being s:a .dardized design. Now in mid-1990 jwhah could be brought near a site by made through simphfication (few er the conceptual design work on all
ship and mosed with special mulci, components) and by careful resiew of synems is essentially complete and )

,

sheeled tramputers. This technique ts requirements for the equipment.
. d-ailed design is under wa). The new

well suited to some sites, but will not be Construction costs are being reduced dmgn tools and sofraare are in place
used for the Grst units. The (Asov s by designing for faster, easier construc- ard working in a production mnde. |

,

layout uses dimensions and bui!Jmg tron. The improsed layout and mcdular. Vemdens are being selected for major '

separations adaptable to this larp scale iranon techniques signi6cantly shorten ccc panents and sendors, comultants
mcdular construction. the construction schedule and lead to and utahties are directly imohed in
KEEPING COSTS DOWN lower charges f r mterest during c n. m ys: design areas. The standardued i

struction The designs of mternal con. d-s.gn is scheduled for complenon in
The c.Asoc i cost targets have aimed to crete structures hne been greatly sim- er:) 1992. The schedule for the Grstkeep energy costs comperie n e with phfied through the use of more steel c7ued cAsoc t unit fbresees a con-an
larger nuclear units and compentne platforms and supports. tract effectne in 1991, Grst concrete in
wich fossa units of a simdat size Capital The distributed control system has 1993 and m. service in 1996. O
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Westinghouse AP000, the plant of the
future, has a solid pedigree whleh
reflects cooperative e! Torts in vision
anti development. Over the past Ove
years,the Electric Power Research
Institute (El'RI) and the U.S. Depart-
ment o Energy (DOE) have spon-r

sored us in creating and in refining
the AP000 concept and its design.

Recognizing the trend toward
smaller generating units and the
demand for enhanced safety assur-
ance and operability, EPRI funded i n
initial Westinghouse prognun in
1985 to study the potential for an
innovative advanced light miter
reactor, in 1980| DOE added supr, ort;

together,the programs have pra-
duced a complete conceptual 6esign
for a 600 MWe pressurixed writer
reactor featuring a simplined . enetor
coolant loop, passive safety sutems, '

and modular construction. '

With 100 percent of the conceptval -
design cfTort co upleted, the AP00013

'

ready to undergo detailed design, vig-- "

orous NfiC review,and design certi.4

b lication. Westinghouse looks fonvent
to contlnued DOE and EPiti backing
to restore safe Ituelear power to the
nation's future ellergy options.

- _ _ - ~ _
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' -- To restore the nuclear option to U.S. utilities by the'

mid 1990s-in time to help satisfy growing demand-

'- .o-
. . . f Wes.tingliouse A14iOO will meet AP600 is the right new plant at the -

- the challenge for safe, clean right time, with the right tittrilates to'

pou er restore confidence in nuclear powen

**
L Safe nuclear power in America's . Safety first' . ;,

.

M' near-term energy future will help . Stajorplant simplification

g? . ' Q, j/ 7 h'eg
~ > '*

M j@'
satisfy the rapidly growing demand . Cre'dentials to cum NRC design

: ' E.- *d'... for electricity, curb the alarming rise certification.

" .. .Y of oil imports, and alleviate environ. . The right team with the most
E,,

.

mentahia nage caused by burning experience and resources-

. G fossa fire!3. . Dedicated Corporate support|0'
-

- if / -
.!-

..., .' The new WedinghousE 6'l SlWe..( ; 3 ,

AD600 plant can t/c avait ble by the.
-

mid 1990s to fullhi tius role, it is
designed to be so safe,alTordable,
reliable, and shuple to build and
og. crate that the public, ut!!ities, reg-
ulators,and11nancial community
alike wl!! approve it.

AP600 merges the best elements of
ourworld standard Pressurized>

Water Reactor (PWR) technology
with innovations to improve safety
and performance, minimize costs,
construction tinie,and investment
risk-and potentially revolutionize

- the way nuclear plants are builtc

Re,::e: cxr; vwe. sLv , ' ti .:
CI'eb a' CCf!.M/CI.OP, 270 /t?d #( T^
rim? 2 4 ? {l' ci$'y" hs >-"Jn- h"
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Westinghouse sets the standards for the ,

nuclear Industry '

| '

!
i

|

| N w; p . Safety nmtivates our doign work Dependable splems protect';

plant automaticalh'L i ' '~

'f/ Westinghouse puts safety first...
-

.I
-

We help set the standards for the Large tanks olcooling water are'. ,; s

. '*~ ' - nuclear industry on reactor safety located above the reactor vessel
,.

and service, disciplined operator within the containment to provide<
,, 3

, (*[ . ; g training, and safe waste manage- water for emergency core cooling
<

ment. Safety motivates the AP600 injection and decay heat removal.e,
,

s[h')
design. Simplification brought many Pipes connect the tanks to the reac-''

f ,? ( ,|
economies and efficiencies-but tor. If ever needeil for emergency

? U
L 1
|- .1A..;"'

'

/ a*m
'

never by compromising safety, cooling, fall-safe valves automatically
;'/(, ,'x 1 open,allmving water to flow dosm
.

AP600is conservatively based on into the core The water continues toA y m c* te vtwe ga<.' o'mc coma:nment
proven, licensed techno'ogy, mth a cool the11ooded core indefinitelybec w u caem n;; beer sws

a steannmemme a#x Wes new emphasis on safety features that through namral circulation,w hich
as cc mec. rely on natural forces for reduced carries heat from the core to the sur-

complexity and improved operability, rounding steelcontainment vessel.
-

-

- AP600 incorporate 3 the following:,: .
'

1 Operating experience from 3000 A concrete shield building surrounds
-

s,

i Efa K ' . ' , -
PWi\ reactor-years the steel containment vessel,andd- '.,

.,

?, * Improvements and lessons learned between building and vessel there is
j ' 4, , y y

/- from Three.\lile Island . an airflow space.When outsMe air
|

'

g |f} i
''

. . .

4 q L% Input from other govermuent enters the bu(! ding, a natural dran

Y advanced reactor programs,util- transfers containment heat through
.

p . . ,

PA ities, regulators, and the public the airnow space and up through a'

l
.

I , ' f[ '' - chimne'v like opening in the roof.
p' fg , , ,

.

- '6 -

..
'

Natumi forces enhance safel) Cooling is accelerated by sprayingg
, .

gravity-fed water, stored in other
xc t AP600 safety syste.ns rely on the - tanks at the top of the shield build-

''
'

- 4-

dependable natural forces of gravity'h toweg % 7 y. r - e r w , i over the containment vessel.
natural circulation, and cooling by Over the long term, natural air cool..a.a C.., %.). Z a$ i~ m em c convection and evaporation to pro- ing alone provides allemergency

"
- $ ~

- tect the reactor in the unlikely event tememord
.

of an accident.Safetyinjection,a .. j
-

,

[ A Ve- g ' - spray,and containment cooling per' s crines performance

- residual heat removal, containment safet3 analpis'

-

'

- - .mg
,

% form automaticallyif they are ever
|i.

,

44 y required.These systems are techni- Westinghouse safety engineers are

'

, ,

s j
t .cally described as " passive," since no using state of the-art Design Basis

- p $j. active or external power sources Accident analysis and Probabilistic'

p
'

..t, A y are required for their effective Risk Assessment to accurately pre.
.

'} A$[ operation, dict AP600 safety performance. Tests -c
| )- .

of the foatures ccnfirm that they will

j.~ - /.'3 - . These systems climinate the need protect the plant and public.
4

3
-

.

for large amounts of piping, safety-'
'

- - '*-
F

I related pumps, emergency diesel-c x m m er: m er m aw arinws
/mUmmmeb.v smem a c- generators and many othercomplex
Wa:R' ' :rie !?y pcqecn e'iv con!;:Wn components and systems. Tests,
##

! inspections,and maintenance are
h reduced.This simplicity enhances
h attention to safety.

I 2
'

|
p
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Ofher APG00 innovations nw>.iml:.c uJc1y . .

and tallability
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incorporates proven reliable inotor State of the art inaterials. thlends r efueling c, sele for -

inerensed usallability and lower design . liobotic stenen generatorinspec-
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Steinn generator and hennetically . Digitally innitiplexed50 percetiilarger tha;mornud .

-Increases transient operation scaled canned reactor coolant interopmeessor-based controls
margins pinnps combined into a single -I',asy to inonitor

-ling *uves plant reliability structure -Improved operability
-l'.liminates the need for pow cr. -I:liminates need for separate sup- -iteduced chance for operator

operated relief vals es port structures error
-Increases inspection access -50 percent less control cable
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AP000 incorporates inajor $lin- --- --- F- .
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plI0callotlh of Westinghonse EWh -_

(- _._ q _ M ~ ' ~ ~ ~ 1p.
$1- _ _ .

*d._ _
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technology. compared io n typical
__ 4*

__

co0 MWe plant,the APu>o ptant y > m

M * j~
(df~~ ' N-% )r equitrs fewer s altes, purnps, pip-

-
#

'

M - Mj-

ing, and associated equipinent.
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(4*,lewet valves ')St. fewer 75*,less pipe 60'. less HVAC 60*n less Geismic 87. less control

(Nuclear Island) large pumps (Nuclear ducting (total Bulldmg volume cable (Nuclear

(Total Plant) lsland) Plant) (Nuclear Island) Island)

\lodula f'I/iltlon % hot'let ts 680 "*' ""'* "* ' "''"' # "*"9' *'"'^ " ' ' " '"''"''"'"8'**"'
construelion tiine Io % :nontin 5

MUnique techniques froin inodular '

: Shiptnillding and construction allow f .m 4large sections of the AP000 to be fac- .,

. +- C E g
tory prefabricated in inodules. I'ne- C'1,- AO"|(

MICK"f O W @4* 3Q "Gtory prefabrication enhances quality. -

I ff W > 1,
q , il ."Ih@N.- dh $U:Increases worker producth'ity,and &

reduces capital costs. Modules will E $7fdl
, , i sbe shipped by rail to the sitt, joined

together into larger modules, and UOL'~ $~0'n, $0"4 %! i'
"

_

inserted into pr econstnieted areas of y G g%g
M ,# IP %D, , , , , , , , ,

* * * *
the plant.

Modular building methods for Held i

construction allow many areas to be
built concurrently. Thanks to this
approach, other simplineations, and
bulk quantity reductions, AP600 can ~ ~~

be built in 30 months. 5' F00000
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"7 4Supcijor f eliability A~
U.S. Plant Avaltability

)ichts 90 per tent as alf ability
Availabihty (%)

.p,f
,

Ap600 is the optituired progression
. j( s**T"

" I-

! "p I.,

.#' m :.sIn>m the Westinghouse ino loop, ,,
<

- e' , J *it 1 . . , . .s . a.re600 $1We pWR. Sis 600 AlWe U.S. . 'Q. .-
70 . "Ah .. Y

'

plants uith Westinghouse nuclear , , .

f*strat:1 supply 6) sterns consistently _,r 1- t, *

perforsti l0 percent alnn e the " ten ton toss ' ns nor *Ni
+- N

natiolud nierage in availability. 88 W'''in9hov** 2 toop etents
a weennosouse etents(An stm)

Ap600 features a low power density a An u s.eients

core with inore operating ntargitt,
7/ - 4 3.m Mc M a o - -' " 'W h'n ..--

proven high reliability cornponents, "' ' ' N' 'C #'

alid all 18 of'2I filo!Ith c\cle het%eell ', [I"
~

'[
' ', , ,g

refueling.These factors suppoti n ,

high plant availability of 90 percent
and a capacity factor of M per cent,
t esulting in low er electricity costs.

Uii MPerhu mance niect' Performance ~ f$7MjSlicy t eipiirennents Measurement _ Requirement.

Electric Power (MWo) 600 600

Ap600 satis 0es key utility and gov- Avera9e Annual AvaltabWty(%) 87 90

crnIneal reytillements for a $nntller, Coro Melt Probability tper reactor year) 1 in 100.000 1 in 100.000

simplined, naturally safe and aliont-
; P no

able nuclear power plant that can he . Probabilay of nelease tper yeen t in i .000.000 16n 10.000.000i

available by Ihe mid 1990s. In addl. . Magnitude of neicar.e at site Doundary(rem) 25 1
,

tion to safety requirements, Westing- poiweryTime

| house fully intends to address and (owner commitment to commercial operanon. monthan 60 60

| satisfy 1;phl's Utility Requirements Occupahonal Rud abon Exposure (rtwn.com/ year) 100 70
'

DocHinent Ior advanced rToelol's. Low Level Radwaste(ft2/ye64 1750 1750
?~

,

'

k b|MlUcIIdke%
n |ll he colnpetill) e

aThe cost to produce electrielty ww .

f, h gIncludes the cost of the capital, the
4ruel, and operation and mainic-

nance. Detailed preliminaly esti- i @s
) hii 4males for replicate Ap600 plants

indicate an overnight capital cost of hpU
. ,

!

$1270 per kilowatt-the cost in 1988 $$y $, . j
s*" :

dollars of a comp 1cted, licensed ;

sp000pianiesch cefinieresiend 3 t,' y |
g

- i
c,calauon during construction. This 7) m

>

capital cost and the espected lower %A
'

# " '

operating, maintenance, and fuel %
cesis win p,eudeanecenendeany 7

. -

attractive electrical energy sotuce ,
,

for the future.
- =c ,
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The right design to carn IMC approval as a standardized,'
Ilconsabic plant

,

g I stand.o disation pn.u ed- westinghouse is nor ting elmelyimpp" M.. %,

" Q" ' !qj j nith \Phnu with the NBC to ensure that thei

{ apt 00 safety features proside for the

N' i, . Ap600 represents inore than just the protection of public health and
'

,

best in new nuclear pow er technol- safety, in l'ebruary 1949, w e sub-"
i

ogy. Its highly engineered, stan- initted a 900-page phuit description

" ^
danlized,inodular design represents to the NBC for an early safety review.

_,_ ,_

a national conunitment to a stable This eport thoroughly doctunents
_,g regulator) environment. l.'nder the key design infonnation for the enttre

M' qs new 10CI'R52 regulations, a corn- AP600 plant.
.,

.

bined licere.e can be requested for?'

riuclear plant construction and oper- \ llc posillon |a)00%
5 allon % hiell u o!!Id be frattled aller 8 rnon Ing Iol % did

- thorough technicai deugn reuew.
Provisions for full public participa- The NRC has specifically considered' < .

' tion a,e stillincluded under the new future licensing criteria for evolu-'

'
regulations. Accountability for all tionary desigm such as AP000.The
iesulting requirernents through con- Conunission expects that the safety

, __.
struction will be achieved by means margins of new passive systems can

,_

of a rigorous" Inspection. Test, Anal- be verified by analysis and testing
ysis,and Acceptance Criteria" without a requircinent for full plant.,

-J compliance document. demonstration before lleensing.W; . ' a
-

,; y '

The standardlied design offers|> ' 4 , p# _ _,

p l- 1' inercased assurance of public safety
in the Ionn of highly engineered sys-

' tem simplification and improve-
ments w hich can be realized
through increased regulatory licens-

'

ing stability,

y ,,
...

1 -_ kI 4 h kI | khs k I#

Ihat \P60n fully confonns to
mgulator? criteria

Westinghouse has designed AP600 to
meet all applicable codes, standards,
regulations,and NBC General
Design Criteria. Westinghouse
checked the AP000 design agalnst
the NBC Standard Review Plan and
Regulatory Guides, Unresolved

*
Safety issues, Generie Safety issues,
and AdditionalTMI Requirements.i

As a result, AP000 addresses all the

issues and implements all regulatory

| guidance,

i

s

a4 ,+ + - -ee-, rw & a .m-me > e,M)|4f. @ n muuS t W r a6'9
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Me turcewfully snanage successfully led industry efforis to. a .1 ' ' '- -
. *

'3 - segulatory luues umLt the regulatory process enore:
.

! 'c- - *
-- Westinghouse has extensive experi- )

; ,
~~' '

:
- ence in (!csigning and licensing Westinghouse has conducted rig- i

bM. . . . . 600 MWe, tus loop plants here and orous !.afety analyses and probabills-

i g, g 7 -6 abroad. In all,we have licensed 12 tic risk assessinents forinore than."'

U
- different PWR designs representing 150 nuclear facilities,and has more- -

! h D+ f% 173 plants, including 13 turnkey than 5,000 man. years oflicensing
J/ , . ,, i D units. We have contributed to design experience before the NRC and its-.

!
'. ..

; .;.
- standardization and streatulined Advisory Corninittee on Reactor |'

<

8'* a lleensing since the early 1970s, when Safeguards.We actively support and
I

y ... q. |b ; :y the Westinghouse Reference Safety implement the requirements of the j1

Analysis Report u ns introduced to various codes and standards that |
'

'

wou e n.m tm w e e cNret simplify regulatory review of con- apply to nuclear power plant design'

w u n ;m .. u r w > g r e n v.' struction permit applientions, and construction, including
F" '"i . 10CFR50, NQA 1, ANSI and IEEE

|Together with NUMARC, the Standards, NBC Regulatory Guides
. uclear Utility Management and and the ASME Code.
Resource Council, Westinghouse j
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With the right oxperienco and resources for success,

i

I e

i
d

fM uesungimu6e pioneered nuclear deilgners in the u orld, fronin '*
3

I nuhr pow er our1:nergy Systents Dusiness Unit^

,

and other supporting Westinghouse
Westinghouse designed the Drst corn-

nuclear and research divisions. Theyi
inercial nuclear pow er plant inore

have w orked to6 ether on AP000 con-j than 30 years ago and has been the
ceptual design since its inception,4

leader in continued development ever exernplifying the right inis of techni-
since, We design,lleense, service,

: cal and icadership skills. Our tcain ts
1'

rnalntain, and inspect reactors; train further sterngthened by experts in
operators; make fuel; and safely inan- architect engineering,modularpre-
age wastes. More than half the world's fabrication,lleld construellon, and
nuclear electricity is pruduced by trac- nuclear coinponent fabrication.. -

tors built to the Westinghouse design.'
The Nucicarl'uel Disiston, whlch is'

Westinghouse has also inade a tra-
IM7]f ) M .. . , a dition of fulfilling the governtnent'$ recently non the govenunent's Orst

responsible for AP000 core design,

j c.6 / ' ,h n " ~ o 1 en' objectivei, for energy and defenie for Malcolm llaldrige NathmalQualityaws A '+Ww,

[ $ * '-
~ ruote than four decades. Ouraccoin- Awant for excellence as the best

.

'

pHduneno range from the first naval
; manufacturing facility in America.' " '

nuclear propulsion sy stem to the Westinghouse willapply this sanu'i

{
nation's premier demonstration of dedication to Total Quality through-
safe nuclear waste management at out AP000 design and construction.

,

'

|
one of the seven cornplex govern-
ment facilities u e inanage and oper- t tility feedback optiml/ca.
ate for the Department oflinergy. Almno deaIgn

Our team unites the mmt espert AP600 is designed to athlete the best
nuclear desifarra. Safety and performance record. A

Westinghouse Onners Group, repre-
Our expert APOOO Project Tearn senting utilities who operate our
rencels this tradition and experi- PWR plants around the w orld, has
ence, it includes the most quallned collected data on operations, main-;

(enance, and performance for the4

1 !" E f* - " . kN in detail, with a total columittnent to
i i 3 - 'I

_ past decade. We reviewed these data

k- J}| I. . .k ";' '. 'i ePiimize APo00 comPeneni and sys.
F ' 7 '%

; tem reliability, simplify and improve
g _.

,

extend plant life.
maintenance,and signineandyi

E -

,
-

~

h:3 . If AP000 also incorporates feedback

[* .y j from our worldwide network of,

3/ expert Geld engineers and service(
,.
'

,.

'

g, % personnel u ho assist domestic and

yp . L1
. International utility customers and- '

y rapidly respond to their needs.. . ,

MQg g.,, ;
|
, c. , y , , : m mm x, % m ww
| m_>< p .,,

|0
|

_,., _ _~
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| To achlovo W cncrgy Independonce through a i

nuclear powe, renaissanco 1. .

i
:
|
i Westinghouse nulgns top priorh3 and coinputer analpes on mh anced;

..
|ppyfg

| [k {plarhgg A|80000 3 huc by |999 [rac[pg* pla[It designg |(geludj!)g dip
/ 11

! @dh
g- j AP000.We will continue to ngrrs-e >:

h ,b .. W( kgdh
Westinghouse is dediented to sceure sh cly plusue design detalk of the

i spg P C Americabtrength, environmental APW0 and ads ance H$ development
j , -: well being, and future energy inde- and acceptance.
| pendence through a suit of
| resources that includes nuclear '.T e bulki public accept unce
) pow er and AP004, as a vitalingre- for A l'600

dient. I'ull Corporate support is com-
; rnitted to bring this p(mer plant on Westinghouse develops effective

line by 1990. As the 27th largest com- public information,public accep-y

j p
~

panyin the nation with more than lance,and community involvement.

j $12 billion in sales, Westinghouse programt to support first of-a Lind
be m uvw tww (ve .s % has the human resources, financial nuclear ener gy projects. We have,

wme ne m ennt:m.3,,3 N e , W strength, and technield capability to described the AP000 in many fonuns
,

1 u onema ae nteme.v rm 4 e'

inake AP000 a reality, to raise public awareness , nd getpom tvu>cn
'

traction and feedback.We commu+
Continued cooperation k idente and interact with ophdon

N, d$|su@f@
i needed f or nuclear t enaluance leaders, citizens,and the news j

media; respond frankly to sensithe
' '

To stimulate a nuclear power lunes;and then sustain commurd- |,.

MY - renaissance, government, industry, cations through meetings, new slet- !
#

YNj/?d
.

.. ment of a new plant.1;PRIis plan- bureaus.These activities ulit sup-
3 . and utilities must share in develop- ters, technical papers, and speakers':

! Wi9
jd[ Ff f ' ning to continue their support of the pmt accegnance of the AP000.

y / APOOO with staff and funding for ,,

A @g4Mie . <f
4 . deudied design and ceroncanon.

N'

, g\ Wesunghouse has invested substan-<

N X.
'

Q tial amounts of engineering, testmg,
.

1

N N. , . .i.g i,
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.

-

., -

. - n x ,WM., . W:s t . . , Ms
* - gg.. I'M)'!4k $NE

4 ! -
-

{ y -- , -

,; -

.,[ r .. ... M_n y , _
.
t~ ;_,;

n. ybgu y q

[ h- 7 .

d
_ .

NN t @:f ~..
* . . 4

,

I
ff f. -,1, 4} Q (4 - *C ** * s * ~

*
k

. Mc [*. < y N c , ,
-

..
,,

.;, , !'r i ,y c . y-
_

_ i, ,

[J 't ^ l.T *

. . - - -..- _--_ - --._ - _..._=



. ___._ _ ___ _ _ _ _ _ . . . _ _ _ _ _ . _ _ _ _

L The Hight Iime - -- u
,

:
~ n. .-,

To take cnugo of our cncrgy dcstiny
. .

i

ne inust begin ium lo addtb These attitudes are clutnging. Presi- Recently completed nuclear plants

. Amerira\!utute encigy needs dent Bush is on record as Ormly have been delayed for 3 ears during

! cndorsing the need for clean, safe construction, n hile interest on loans

I America will sufTer unless we begin nuclear pow er. Even many etitics are mounted, tripling final costs. Licens-

Immediately to develop safe, eco. begin'ning to refocus attention on ing reform is now under n ny to

nomic, and environmentally sound nuclear power's environmental equitably resolve safety and environ-
,

energy sourceslike APMK),to pro- benents. mental questions without such

vide essential electricity for industry, financialdislocation.one step
business, and home.Since the 1975 Nuclear can make greater licensing will reduce investment

oil embargo, U.S. electricity use has contributions risk, by assuring commitment to all

doubled. Utilities have not ordered apprm ed requirements before con-

new nuclear plants duc,in part, to Nuclear currently prmides 19 per. struction begins,

public uncertainty about safety, eco. cent of U.S clectricity-second only to
nomic,and regulatory issues. coal. Factors that will likely influ- "C'Unghouse im'inun for

ence its role in the future include the C"""de'Cl"U7all"n'

following:
Wesunghouse has aggressively

j
, . Sluinking electric utility reserve advanced the AP000 since 1985,

Electrical Capacity Margin Trends - margins
- m M d@ M% Mergin . Pressure to shlll au ny from fossil 0 fuu mppmt of'Om U.S. D' prt-

fuels to alleviate damage from acki *

inent of Energy and EPhl. With con-
rain and the climate altering hmd supop Meet a detailed,

uinimum " greenhouse elTectso "

beensed design by December 1994.ne e . The need to reduce oil imports, p.ith an advanced customer com-,

which now account for one-third ofto -no.""""""+" y"""""". M h h APM en k WHI
% our trade dencit'

ud pducW powm kv ndd ID99.
So s ou n.einces

o.meno crowth As a nation,we are making steady Westinghouse will ensure that APG00
progress towaril safe managernent has a short plant constructi,n sched- -

0 and disposal of radioactive wast" ule and low etpital costs by the
-

and spent fuel from power genera , following:

''8 Nao iEs ibo-ibs U"""Most states lune MnNI Completing 100 percent of designrooo .
togetherin compacts to develop and design certification before con-, , , , , , , , , , , , ,

* * * ' ' * " " * " " * " ' * * * * * u nste disposal facilities, and a loca- struction begins
tion was recently designated for the . Gaining financing, regulatory, util-
national spent fuel repository. it), and public approvals before_ ,

Westinghouse will part!cipate in groundbreaking,:

its design. . Including incentives in all contracts
to meet cost, schedule,and quality
conunitments

1990 1992 1993 1994 1995 > > > > > > > 1999'

VM V

G ,

Congressional Utility Longlead NRC Design Site Site Modular Plant'

Support and Customer Procurement Certification Engineering Development Construction Operation

Funding Commitment and Licensing

12
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That America is on the movo again
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Now is the time f
To help enw ..iq 3 of
energy for Ausei..a. nc inust
restore confidence in nuclear
power. Al'000 has girat potential
to resobe this inultidimensional
challenge. With gm erninent,
utility, and public suj. port, this
plant can be built, sending n ines-
sage to the world-that America
has not lost its *can do* >pirit,

Ily nutking the first Ap600 a show-
case bi safety, reliability, and
econoiny, we prme that America
is on the inme again-in charge of
its own energy destiny, and able
to offer safe, siinple nuclear
poner for workluide use.
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