





























cm’,:,,sets orth the. standards“'ff safety assuranc Vthat:tan




wo characten.stics w;‘hiéﬁ iffe:entiate hese documents

deg:ee 6f'te¢hn'icai,;detall.’ 'rhe ‘:‘egu‘lai:ians_ ‘nwl cml‘are




#vviéﬂjabundant emergency cozg cooling shall be p:ovided.
1e gystem safety function shall be to transfer heat

from the reactor core following any. loss of reactor cool g ff ﬂ&

ant at a rate such that (1) fuel and clad damage that

interfere with continued effective core coolin_“is‘i}iff

_ prevented and (2) clad metal-water reaction
‘gto negligible amounts. _;5;%',,‘, e

* Suitab1e :edundancy in components and featuzes, and suit- 

 able interconnections, leak detection, isolation, and
- containment capabilities shall be p:ovide& to assure
that for onsite electric power system operation
(assuming offsite power is not avallable) and for

offsite electric power system operation (assuming thite o

power 1ig not available) the system safety £unction can ;;i
‘be ccomplishea, assuming 2 single failu:e.,,, o




Structures, systems, andf;

'?7i§companents important to‘safety shall be designed and = .
~ located to minimize, consistent with other safety e

ﬁqui:ements, the,probabilxty and effect of fires and ex~
plosions. Noncombustible and heat resistant materials“
shall be used wherever practical ‘throughout the unit,

particularly in locations such as the containment and =
‘control room, Fire detection and fighting systems of

appropriate capacity and capability shall be: provided
~and deszgned to minlm 'e thevadve:sevef£ecgs of fires:




pture or inadvertent operatio, i
mpair the safety’ capability of
‘ andé components., ol










'rhe Guides a;




~an )guidance;t Vité license application :eviewersvand to o

appiiéants as;tc‘what constituted an acccptable\deéign that

met the s§£6t§;: ‘uirements in 10 CER., BTPs“Could be issued;

‘byﬁsranch'éhiefs o:"mid-level NRC management, anafthef‘con-
in e rahchvtechnical pcsition an gene:ic issués.,

'Gene:ic'issues are issues whzch are applicabl;'to!all plants~

‘Aénﬁs of_a specif;c deszgn (e.g.p boil;_




; Onepurpoa of ,;_.e»'Stan&ard Review Plan was to as {emble Vin,_
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our""diff.e:ent categories. .; E'i.rst, "the:e,,‘ aré th
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ides yr‘esident inspect ,‘rs. | In addition
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ic “in Column 1. cglumns 2‘7‘_and‘3 1i.st :_th uJ. etins :




fato:y Guide.- This b:ingsLthe  tandards

at endorse them. When this occuz', ge er ‘ly‘the -







‘ Appendices. The SRP thenfs_ \fj}

M;q"lgfjjuf“ttvguoﬁike Regulatory Guides, the Branch Technical Pos;tions
34 . 2nd Appendices represent solutions and approaches that
. is . - are acceptable to the staff, but they are not required .~ |
3§ . as the only possible solutions and approaches. However,;ro SR

e . applicants should recognize that, as in the case of =~
' - Regulatory Guides, substantial time and effort on the
‘  part of the staff has gone into the develomment of the s
53 .. Branch Technical Positions and Appendices and that a

“;;zlu';:~‘/;?.§3,co:responding amount of time and effort will probably be S

. required to review and accept new or different solutions*; f;¢,'iv
'and approaches. Thus, applicants ‘proposing solutions j;;y-* s
~and apptoaches to safety problems or safety related
~design areas other than those: described in the B:anch
«Teohnical ‘Positions and Appendices must expect“longer
“revi ti”es and more extensive questioning in_ S







‘cw; :equi ements. , '!.'he rways: zange t:cm telephone calls to







Onrthe.other“hand, the implementation of‘new reqﬁ :emen

"gan ﬁo occu:. Schedule 6 is’a table which‘:g







,!re 547 Hanual Chapte:s. Thus, :he:e was aﬁ,y

,ease over the numbe: in existence du:ing th,l










The basic:notion unde:lying the first regulatoryrscheme

  ‘~was to allow industry the discretion to choose plant de- o

ﬁ?flsigns and build them using its own judgment on how best to‘?:f *““*f
- 'satisfy the legal requirements for a "reasonable assurance

" that the health and safety of the public will not be en~ . =
‘dangered.” The agsumption at that time was that the indus-

ry would be able to handle the technology well, and regu
ation would entail only a brief design review of safety
elated omponents and pe:iodic inspections.;.,.;~.




]in ‘pendent: egulator of safety. Its fi:strannualf'epo ‘

“;atory uncertainty. and shc:tening the time

‘o:ﬁmmhguﬂw&5m$ueusumuMnn

xnsteadv;fvgreate: licensin e













‘ nur' '> ear safety. - Because of thes‘







ov :ating plants., m-ze lack ;o di‘\""ip




s otwithstanding the cempetenc and i
good int of & £, that the pace and nature
of regu ?atcry actians have c:’eated (a potential safety

£ unknowrs ‘dimension,g Lo ,




B Backfits can ana have been imposed by many diffe:ent frwi;_g
- levels of the NRC, from the on-site NRC inspectors, to
-~ regional ‘ingpectors and ‘management officials, and most L
7 often by staff reviewers. Collectively, these . staffersg?;ff{qf
' have imposed perscnal 1nterpretations of licensing T

: *»w:equirements and their own criteria as conditions’ for
. operation. To suggest there is a legitimate appeal
'fiigrocess for utilities to oppose staff-imposed backfits i
.+ is another.fiction. The term *reviewer blackmail® has~, ThEn T
-~ been used by utilities to describe the intimidation i
.- -present when an NRC official :ecommenda a backfit,
+ - According to utility representatives, a utility must
 balance the cost of a backfit, vis-a-vis the cost of a
- licensing action or ‘refueling. delay, which generally
~translates into a utility cost of about,$1,million pe:
-day for loss of full operation.,;] : .

| kitting Bt President Reagan' initiative,

iwhethe: agencies would be aided th:ough the application\o

V icoat  6ntra1 techniquea successtully used’ byrthe¢p, '2‘,

‘ | M_‘Es analysis cf NRC, the P:esident'é,?:i&éte Sectcr
'Survey 'knawn’as the Grace Cbmmission) °° ‘" _xf: ‘
' | , gixcuactions or lack of actions on the constructvx
fand,o":ation of nuélea: powe: plants. The.inférmation in- e




rts the snowball
t using design
with funds













aring process., It 13 a‘, natural




ar wa,

 Pocedures mps’tt
equlspril Comtri-







, equirements. I have reached this conclusi

‘f_{'-,'sig:\z ichanges tha.n to appeal them. '!hey didinot‘de act from
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Information :eceived by PECo frcm‘Eeach Bottom was,; §;

' *apprcp:iate,;applled to Limerick;*

tThe'licensee has cantinued to manage the constructian i
- program for OUnits 1 and 2 well. By providing knowledge-
. able staffs, and by’ effectively controlling the Con-
©gtructor and Architect~Engineer, the licensee has
 achieved a requisite level of quality. Adaiticnall
the ﬁechnxcal knowledge and ‘expertise of the ey
; 1ality As ance org ’zatzo ;has‘contr




The lice anagement conaistently exe:cised firm R

ccnttol over the licensing activities performed by its

_contractors and maintained effective communications = - -
i“between its cont:actors. its own staff. the NRR staff ,>i“?«'

- Theﬁ uc ess of the licenseeﬂs effort to assu:e quality fﬁf;‘,:i
ig evident in that the many submittals made du:ing thisi'+§;ﬁaf
-;pe:io have been virtually always submitted in.a timely

er, have been complete and thorough (requiring very .
ffew revisions for correction of errors) -and is reflec-
of a power plant design that is well controlled ; o
: erified by licensee pe:sonnel p:ior to submittal

- The licensee's management and staft have consistently ”};_:f};~x’

’;demonst:ated a thorough understanding of technical . o
- issues. Participatian in a variety of industry werking,;% g;j5,,f
- groups contributes to this undezstanding ag does the - 7
 extensive experience of much. of the licensee's staff in?_ﬁwg

' operating the Peach Bottom Atomic Power Station for
more than a decade. The licensee's strengths in this
area v ,re‘particularly evident in the resclution of S
. power systems, ‘electrical and instrumentation systems, ;*&;;vk““

_and containment systems 1ssues during the :atlng ;: e

o fOn occasions. when the licnnaee daviated E:om staﬁf .
‘tﬁ?iguidance, ‘the licensee has consistently prcvided good
. technical justification for such deviations. . Examples e e
©. . -included several fire protection program ‘issues, = o
; 'aseismic/dynamic equipment qualification, lifting of S
" leads for surveillance testing and separation critezia S
. for electrical cable txays. panel meters and terminal
“‘blocks.y The licensee's response to these and;other ST T e
s 1v"xssues was virtually always set forth in a SRR

{jA nof eworthy aspect of the 1icensee s performance Ln
this area has been the lack of hesitation to- dgvelap =
and submit additional information and to support meet-»
ings whenever required to resolve issues. The li¢
as also cooperated wzth thej”taf in :e?po”'
~ ues- (e




"{1ssues'£or Limezick¢» An ezample of this is the decis;on tc i

v,; ﬂ€ gérate. Then<the design change wou1_ have;bacome"

o ?much<mone»expensive.; Instead.‘EECO 058°=V¢ﬂ the e’\ezieuce

fchange’the piping at nimerick., Subsequentlf  59';













Boyd, Roger S. (N ')‘ o Edw : ,

PECo) -Subject., Implementation of Staff ReView o
‘Requirements - Limerick Generating station, Units 1 and
2,"% No ember 20, 1973,, i e i S

1 (NRC), lette to Edward G, Bauer, :
ocumentation £ Deviations from the Standara

an - Limerick Generating Station, Unit No. l and S

,Rusche, ;en c., 'NRR Office Letter No. 2, Subjectw.. e
{Standard_Review Plans for Safety Evaluations,;,fugustwlz,f

'NRRSOEfice Letter No. 9, Subject--i‘ocumentationf
‘ures from standard Review Plan,' June 18, 1976.

, uemorandum for~7 R. Boyd, R. Heineman, ] Op =
‘H. Denton, "Subject,: Revised Procedure for Documentation”
f Devi:,ions from the Standard Review Plan,~,‘;,,;,

‘U.S. Nuclear Regulatory cOmmission, REG-OGGO, "NRC
‘Acti n.Plan;Developed as a Result of the TMI-Z,Accident,,
Vols. 1 and*z May 1980; Revision l, August« 0. :

Requi ements,' November 1980.'?<777ﬁ"“”" -

, NUREG-OBOO, 'Standard Review Plan for the Review of,
-Safety Analysis Reports for Nuclear Power Plants, IWR
; July 1981.~» 5 , it ,v,n‘;féeﬁ

: :E,NUREG-OBBS, 'A Survey by Senior NRC Managementeto
:Obtain Viewpoints on the Safety Impact of ‘Regulatory
;Activities from Representative Utilities Operating ana
' st jing Nuolear Power Plants,? November 1981.,- 5

. : ;?Safety Evaluation Report related*to
‘theocperation of Limerick Generating Station, Units

] ,«PGeneric Implicationsiofaamws Event at[
m- Nuclear Power Plants, Generic Implications,'

- _NUREG/CR-BOZB,,'A Review of the Limerick Generation;
‘“Station,Probabilistic Risk Assessment,” February 1983._

. atory Guide 1. 21, 'Measuring Evaluating, and
_eportinngadioactivity in Solid wWastes and Releases of
Radioactive Materials in Liquid and Gaseous. Effluents”fro,
Light-water“Cooled Nuclear Power Plants," Rev ionll‘ ,







Regulatcry Guide 1 .97, "Inst , M
gwater-0001ed Nuclear Power Plants to Assess Plant:and
. Environs Conditions During and Eollowing an Accident,"
Revision 3, May 1983; ‘Revision 2, December 1980- Revisianq
ugust 1977, Revision D, Décembe: 19‘75 SR E

Regulatory Guide 1 100, 'Qualificat;on of |
‘**Electr cal Power Equipment Rc: Nuclear Seismec Power :
1 : F August 1977.'¢,;,~ [ e

.ory Guide 1.108, 'Periodic Test1ng of Diesel

: v e
‘Generato: Units Used as Onsite Electric Power Systems,” ;,;_~*“

ﬂRev;sion s August 1977 Revisxon 0 August 1976.‘..

Reﬁulatory Guxde 1.109’ Calculatzon of Annual»;  !,k’ “

‘f}DoSésito ‘Man From Routine Releases of Reactor Effluents -
for the Purpose of Evaluating Compliance With' ‘10 CFR 50,
Appendix I," Reviszon_l {Octobe: 1977‘ Revisian 1, March

. Regulato:y Guide 1.117, 'To:nado Design L
Class zcatzon," Reviszon l, Ap:il 1978, Revzszon 0 Jun

- ,,,egulatory Gulde 1.120,“'?1:& Protection Gu;dzlines i
for Nuclear Power Plants,” Revision 1, ‘November 1977 L "
~*i(Issued for CQmment), Revision 0 June 1976. f o

i-i-,wRegulathy Gulde 1 127, 'Inspectlcn of Water""t',;
‘ontrol Sttuctures Associated with Nuclear Povwer ?1ants.ﬁ'
_Revision 1, March 1978, Revision 0, April 1977. ; ,

Regulatbry Guide 1 133, 'Loose-Parts netectxon
‘Program for the Przmary 3ystem,of Light-water-Cooled
';ie;ctors Revis:on 1, May'lsal, Revisian 0, November
1872. , S _ Pk - :

:‘egulato:y Guide 1 136.v'naterials, chstruction

and Testing of Concrete Containment”, Articles CC~1000,

. -2000, and ~4000 through -6000 of the "Code for Concrete o

‘Reactor Vessels and cOntainments,? Revision 2, June 1981'%5f*‘"'

"°5”}jaevision 1, Octobe: 1978, Revzsion 0, Novembe: 1977.,;;,jf‘if ? § "

fQControl, ng“Generic Requirements on Re:
‘ 3 p::l~29~,1982







: ) : YT cz;tas L:n&:ad, Whahxngtbn ‘n.c.'
Vzce Prelidcnt, Nucle;r Safety and Operatzuns G:nup

e

. ;;vice 2:euzdcnt tnd th;ger of Kncle:r Snﬁety and Opcratzont .

‘: Group, serving clients in xndultry and- governmeu: in pro;cccs
 ranging from safety aualysxs, Imcnnszng asc;stanca, qnalzty

' assurance, plant operations, snd systems engineering to. ennrgy
. policy analysis, advancad resctor design, power plant. man:ge- S
- memt, sad regulatory tcform.‘ Carrent pra;cc:s of persounl zn- S
i ,vulvu-ant include sdvanced light-water~resctor degign and licen~ =
. sing, systems safety review, backfit controls, and;orgnn;za '
"for nucle:r lufecy l‘lﬂrIHCCcf‘m i pea

4/817£6f, ¢_fﬁ.s. thletr xegulacory Cannxsnzau R ' i
'fﬁlaa'*f?»i:ffnlf=°t°r of Systens Intesfatzon. Offzce cf Nuclenr Rexctar iy
[ 1.'fRegulaCzon 4 i S GEl R

,_ﬁ‘~Dx:ec:ed a D;vxa;on of 175 pcrsonu and $10 m;llxon of cnnr : e
- tractual sssistance. The Division performed technical revzevn ;f;~.~»‘“
oofr oparatxng resctor license smendments, conutruct:onhaud
. operating license applxcttxont. standardized nucleer. powe:
plant designs, and generic: safety issues. The scope of the -
_Division included the resctor and balanece of plant, . xncludzng
.+ associated clectrzcll and flu:d systcna and 311 radzstzcn
T;f]‘prctuetzon natters. ~ i - S

»Dg,Dcveloped.Nnc polxcy on- sqvern acc:dcn:l and ne' plant lzcenw- oy
oing teqnirenents for future,lxght water :encto:s ut:lxzcd
B ‘;;decxsxon analysis techniques for complex gener:c safety zssucs
.~ motivated NRC support of 1nternatzon:1 consortimm to o"rgta ,
- the Loss of Fluid Test iczlx:y; and directed agency task. fotce
- after the fazlnres of the sutomstic scram system st the Salem
. Buclear Plant in 1983, Also _responsible for motivating clclure . o
-~ of controversial licensing issues, zncludzng. ‘PWR coolant punp'lf*ﬂ
,,;y:rxp eriteria, emergency procedure gu:delznts, instruments to
.~ follow the course of accidents, anticipsted transients without:
. seram, diesel gancrator :clzszlz:y, and wital ares definztxon
1?for sabotage protectxon zn uuclanr pawer Plants.‘,;; f:_“

‘ ﬁdenl;ng vzth rsié:or
safety (anludzng CSNI; ?rance, Germnny and.?eoplg
f;Chzna); and dx:ectcd NRc‘s Protectxv ' u:gs;ﬁg




on ncm.on:.z:.ng ra.du::.on, non:.tor:.ng of tadzoac:zv:.:y in :hc
env:.:onnnnt, and recponu to. ud:.ol.og:.cal mrgenc:.es. 5 Im.:

- 7.8 ’"Nnc.lear Regulatory Cm:.suon o -
D:.:ec:or of Syatamt Safat‘y (la:er. Slfety Technology) fo;.‘ e

krmcv progrm of csun:ully thn une
iy and; scopn a8 the position duc':ibed above with the NRC
: v4'D1 ision of Systems Intlgrl::.on. ‘Work also involved u:.m:.c -
daugn, mr.eru.la engineering, chmcal engmer:u:g, ‘and en= ,‘ Dl
. yirommental qualification; rad:.at:.on protection vas, hovever, e
outside the scope, Overcame g:mung ‘and embarrassing staff
. dissent with & progm far recognzz:.ng and relalvmg d:.ffer:.ng
f'»profesuoul op:.n:.ons. T S sk s

o f;zIn:.tuted seveul prcgtm including NRC': prograu far solnc:.anT
- of Unresolved ‘Safety Issues and NRC's program - ‘and - orgnmat:.on Sl
© for utilizatiom of ptobab:.lut:.c risk assessment and reliabil- =
ity engineering tochniques in the licensing review of nuclear -~
power plants. Directad NEC's Lessons Learned Task Force. after
. the sccident at Three Mile Island. Developed NRC's Lc::.on Plan .
o »forr:upond:.ng to the recommendations of the Pru:.dcnual cgn- e
 mission on TML and other legislative and regulatory groups that
investigated the acc:.dcnt.‘ Sernd on; R'Rc's Reguhtnry Requ:.re—_"’
- ments Rev:.ev Gom:.ttee. SR ‘. . L : o

‘{I.S.f anleu’ Ragul::ory Camuuon : e PRl

Dirsctor of Siting, Health and Stfegua:ds Standards, Off:.ce of .
Standards. Dev§lopnen: (1975 to July 1977) Au:.stant Duec:o .
?74:01975‘& e N

'D:.:ect:ed ‘a D:.v:.uon of abont 60 pe::sona and $5 mllzon of
. ‘contractual assistance develop:.ng regulations and other
vltandards ‘in implementation of the Atomic Energy ‘Act ‘and Sy
National Envirommental ‘Policy Act. The scope of the D:.v:.s:.on_
included nuclear power plant siting, land use and regiomal = -
,plann:.ng, envuonmeni:al surve:.llauc and*modelmg, effluen:
con} Iql:, uergency ptepsrsdn l, urth sc:.ences, meteorolc ,
S 1” . :




D:.rnctcd the developuent of 10 cm 73.50 and 73'55, the p:mxry L
g.federal :egulat:.on- for: nfegu:d:.,ng resctors and specul U~
. ¢lear materials, ze:pact::.vely. Inz.tz.at:ed NRC effort at Ssndi

" Natioual Laboratories with s group of :.nduntry ‘experts ‘to de= ey

o fine specific system vulnerab:.l:.tut to acts of ubotage i el

‘ * typical commercial power plants. Negotiated an agreement with

| EPA on 40 CFR 190 to avoid duplication with 10 CFR 50 Appendix . Lo
.. and save NBC and its licensees millions of dollars with no il
. . decresse in safcty..

: Managed NRC's implementation of the =
_-Fedcral ?Tat:er Ponut:.qn Cont:ol Act. Rep:cscnted ‘the Um.t:ed

A’s Program fo
‘t: of a. u::.el of intarnl::.oul Cmies cf Prac::.ce.'

1 .,Acm:.c Erm.'gy Gm:.u:.on ; }{': e L
- Nuclear Eng:.neer ‘and Sec::.on Luder, Ranc:or Sy-tm
: Off:.c.c of Regulat:.on ‘ ; : e

felu: power plnnt: lzcnnle npph.ca::.on- and adnznutc:ed com-
trac:s in ‘support of criteris developmn e
f{;e:ptrt ntnenu, coordmttd prepn:at;on of tcstmony, .and < :
o nducted t:aclmz.cal ares c:ou axam.nat::.on :.n AEC nlunk:.ng :a

Xm'frion smlai::.ng ‘core condu::.on- in large prenur:.ze&.«
: eggtq:;. : Gonple:ed Ph.D. in Hech:.n:.c:l Engmeermg. e

‘Served on panel ofi’f S






















_METHODS USED B







MECHANISMS OFTEN USED TO ESTABLISH OR
comnzcmn 'INTERPRETATIONS OF GENERIC,
: ~ REQUIREMENTS . :




P.:Informa,ian‘Noti es

.1 fL1cense.'Event R,ports or'Construction‘Deficienqy,Reports‘(sent
0 ko other Licensees) AT R e s

'Vaf;ffNRC;Operath4Licensing Staff CQntacts w;th*n censees

‘;Obtazn informatmon (e g¢ con&uct su:veys, insu
_frrective actlons or schedules)' D :

: operato:Sxto college based upon a SECY pape:aon a
quaﬁifica io : e




(1) Te ~rules a edefined here to mean dxanges in NRC ::egulations affectingﬁ
nuclear power plant design in away to affect the capital costs. The first
"fmmhe: listed is the mmber of technical rules made effective that fiscal

ti the seconﬂ’mbef is the total nmuber of NR:rule changesmade effec—










SLANT CONSTRUCTION TIMES FO
""BOILING WATER REACTORS




’9naum'cousmnucm10N TIMES FOR
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OF VINCENT §. BOYE

‘your name and address for the rec
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neffxc enﬂy and rapxdly’rhr

ate as shown in the construction schedu

ilability, recognition of additional work

ements, labor unavailability and











































nereial and industrial use of electricit

in he1960-1970 de































_Limerick No. 1 Fuel

Construction =

Target Date’
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UAL PEAK LOAD


































