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EXECUTIVE SUMMARY
 

In Oec~r 1995, the stiff received illegitions that the licensee for Maine 
Yankee Ata-ic Power Stition had knowingly performed inadequate analyse) of the 
e-ergency core coo11ng system (feeS) ind the containment in support of two 
power up rate a~nd~nts. The fict thit the conditions asserted in these 
illegations were not identifieo by the NRC staff implies possible significant 
weaknesses in the NR( review and approval processes used in the subject power 
uprates. (These allegations also implied significant deficiencies in the 
licensee's perfo~ance that the NR( staff is addressing separately from this 
activity.) 

As a result of the allegations and a subsequent assessment by the NRC staff, 
the Office of Nuclear Reactor Regulation's (NRR) Associate Director for 
Technical Review (ADT), in a ~~randum dated January S, 1996, requested that 
the Director of NRR's Division of Systems Safety and Analysis (OSSA) addr~ss 

issues arising frOM the Maine Yankee experience. In response to ALI'S 
request, the Maine -/ankee lessons learned Task Group (the team) was formed, 
and in a .e~randum dated April 25. 1996, the Director of OSSA provided a pla~ 
for addressing the issues. This report presents the results of that effort. 

Reyiew and followup of Analytic.1Codes· and Methodologies 

The NRC staff determined that plant-specIfic application of RELAP5YA for Maine 
Yankee did not fully conform to the requirements of 10 (FR 50.46 and 10 eFR 50 
Appendix K, nor had it been applied in a manner conforming to the conditions 
specified in the staff's SER, as necessary for NRC acceptance of the fJSe of 
RElAPSYA for SMall-break loss-of-coolant acr;jent (SBlOCA) analyses for Haine 
Yankee. As a result, the staff concluded that the SBLO(A portion of the E((S 
analyses performed for Maine Yankee Cycle IS did not conform to the. 
require-ents of 10 eFR 50.46. . 

The te~ perfo~d an assessment of the code review process, the code 
.adification process, and staff followup of vendor and licensee code 
;~le-entation. Options for a catalogue of codes were evaluated. The 
asseSSMent indicated a need for iMProved consistency and unifOrMity in the 
subMittal and ~re fo~al stiff gUldince in the review of code ipplications. 
In addition, staff verifiCition of licensee and vendor i~lementation should 
be i~roved. 

Power UDrit1 Reyiew Process 

The ~llegations on M~ine Y~nkee included the ~ssertion that in~dequate 
.n~lyses were perforaed by YA£C to support two power uprites (license 
~n~nts to increase the plint's licensed .aximu. reactor power level) for 
Miine Yankee. This lssertion iMPlies that the stiff's reVle.s of the Majn~ 

Yankee power uprate ipplicitlons were inadeQuite. To assess the ld~quacy of 
the staff's power uprate review process. the team·examined 'past power uprate 
revi~s and a!sessed the- against current practIce. . 



The te~ ~ssessed v~rious st~ff guid~nce docu.ent~, including M~n~ge.ent 

Directives, NRR Office letters, ~nd the Project Miniger's H~ndbook (NUREG/BR
0073, Revision J), for guid~nce regirding docu.ent~tion of c~nicitions with 
licensees, technic~l stiff involve-ent, sign~ture iuthority, ~nd tricking of 
licensee c~it-ents. In Iddition to eViluiting the idequ~cy of stiff 
guidince doc~nts, current stiff perfo~nce WiS bench.lrked by reviewing 
selected doc~nts generited by the projects org~nizition within NRR during 
the first hilf of cllendir yeir (CY) 1996. The docu..nts reviewed included i 
brOid s~ling of licensing ~ction ipprovils ind denills. ind generic issue 
eVlluitions. The review indicited thit .inige-ent ittention is needed to 
illProve unifonlity ind conshtency in the licensir.g review ind follow-up 
verificltion processes. C~nicltion of expectltionsregirding docu-entit'on 
of info~l c~nic~tions with licensees is ilso needed. 

z
 



1. INTRODUCTION 

On Dece.ber 4, 1995, the NRC recetved Inon,.ous ~ll~ltions reg.rding the 
Mitne Y,nkee At~tc Power St.tton (Mltne Ylnkee). It WIS Illeged thit Yinkee 
At~tc Electrtc Ca-p.ny (YAEC), ,cting IS Igent for M.ine Y.nkee At~ic Power 
C~.ny (MYAPCo), the licensee for Mitne Ylnkee, knowtngly perfo~ 
tn.dequ.te ,n,lyses of the emrrgency core cooltng syste- (E(eS) ,.nd the 
cont.t~nt to support .pplicitions for incre.ses in the licensed a.xi~a 

re.ctor power level. 

When the NRC received the Illegltions, Mline Ylnkee h.d been shut down for 
refueltng Ind ste.. generltor replirs since Febru.ry 6, 1995. In response to 
the technic.l tHUltS r.hed by the .11~.tions, the NRC sent in usess.nt 
te.. to YAfC heidqu.rters tn Deceaber 1995 to review .nd .ssess YA[C's s~ll
bre.k loss-of-cool.nt .ccident (SBlOCA) ind cont.tnaent pe.k-pressure .n.lyses 
rehted to the powr upr.te Ulenct.ents for M.ine hnkee. On the bUb of this 
.ssess..nt .nd info~tion obt.in~ dur;nq • subsequent .et;nq un DeceMber 
18, 1995, the NRC issued on Jlnulry 3, 1996, ~n order specifying requir.-ents 
for re.ctor st.rtup .nd 1,.,t,ng power to 2440 MWt. The order .1so speCIfied 
requir.-ents to be s.tisfied prIor to .n lncre.~e in power to the pr~~iously 
.pproved liait of 2700 MWt. 

1.1 HistQrjc.l B.ckgrQund 

MYAP(o w.s origln.lly gr.nted • lIcense to oper.te Milne Y.nkee ~t I power of 
2440 MWt, b.sed in p.rt Qn • CoabustlQn Engineering (CE) In.lysis of the (((S. 
By .ppltc.ttQn d.tedAugust l, 1977, :he li(en~ee requested. single step 
tncre.se in the ..~iaua thenall power r.tlng to 2630 MWt. b.sed on the s•• e( 
ECCS aodel On ~.y 10, 1978. the NRC Issued license ~ndaent No. 38. which 
incre.sed the licensed power level to 2630 MWt. but restricted oper.tion to 
2560 MWt until the Advisory C~ittee on Re.ctor S.f~uirds (ACRS) revi~d 

the power incre.se fro- 2560 to 2630 MWt. The power level of 2560 MWt IS the 
level .ssuaed in the Fin.l S.fety An.lyslS Reoort (FSAR) th.t supported the 
.ppl ic.t ton for the oper.t ing lIcense for M.,ne hnkee. On June 20, 1978. the 
NRC issued license ••no.ent No, 39, whIch luthorlzed t~e 1Icensee- to oper.te 
the plint it 2630 MWt. 

On Deceaber 28, 1988, the lIcensee ~ubaltted • request to i.nd the lIcense to 
incre.se the pl.nt's ••• ,~ thera.l power ritlng to 2700 MWt. iglin blsed on 
the s~ CE ECCS aodel. The NRC gr.nted thIs ~ndaent request on July 10. 
1989, with license ••ndltent No. 113. 

licensees .re required by 10 eFR 50.46 to de-onstrite th.t the [eC~ would 
protect the core during i loss-of-cool.nt iccident (LOCA). The fCeS (0011ng 
perfo~nce ~st be cilcul.ted for severil postulited LOCAs of different stzes 
,nd other properties to provlde issurinc@ thit the aost severe po~tul.ted 

lJCAs ire c.lcul.ted. The r~ulition reqUIres thit the d.-onstr.tion be 
nerforaed usinq .n .ccept.ble ev.luitlon -adel ind illows two optIons: i 
co.lserv.tive aodel _eling the criterii in Appendix ~ to P.rt SO. or • 
rulistic aodel wiUI.n estilNte of the uncertilnty In the c.lcuhtton. The. 
second Qption w.s idded in the· 1988 ...nd~nf to the requlition beciuse 
reseuch hIS shown th.t Append IX I( -.ode h ~r .. l'l1qh Iy'conservit lve. 
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.tth the condtttons st,t~ tn the st,ff's ,pproYil for R£lAP5YA. Thus the 
ltc~ns.. 's .n.lysis did n~t confo~ to th~ gUld.nce in It~ II.K.l.lI. 

1.2	 MA1ne Yankee Le$$Oni~.rntd StudY tnd other "tlne-y.nkee-Rel.ted
 
Acth1t1ts
 

AS • r.sult of the .ll~.ttons .rod th~ subs~qu.nt .ssess-ent by the NRC st.ff. 
tM Offtce of Nucleu ReACtor A~uhtton's (NRR)' AssociAte Director for 
T.chnic.l Reyt.- (ADT), tn • ..-or.nd~ dlt~d J.nu,ry 5, 1996, requested th.t 
the Dtr.ctor of MAR's Division of S1st~s S.fety .nd An.lysts (OSSA) .ddress 
tssues .rlsift9 froa t~ ~ine Y.nkee ex~rience. In response to ADT's 
request, the Mltn. Yinke. Lessons L••rned TiSk Group .is fo~, ind in • 
..-or.nd~ d.t~ April 25, 1996, the Director of OSSA provided, pl.n for 
Addressing the tss~s. (The plAn is tnclud~ in this report .s in lppendix.) 
fhts report pre1.nts the results of th.t .ffort. 

Other .ctivtt1es rel.t~ to the ".tn~ Y.nkee .ll~.tions were inllilted in 
p.r.llel .1th th~ ~t~e Y.nk.~ l~ssons-le.rn~ .ctivtty. 

Th. Office of the Inspector Generil (OIG) n.s conducted .n event inquiry into 
th. NRC st,ff's .cttons rel.t~ to rt9ul.tton .t ".ine V.nkee. On ".y B. 
1996, DIG prov1d~ tts report on the eyent inquiry to the Ca-ission. In the 
report, DIG Arrived .t the followlog nIne conclusions: 

I.	 Th.t .lthough the NRR st.ff revlPW@d the RElAP5YA c~uter code Method. 
there .IS we.kneH In the revl .. process. -OIG found th.t MRR reviewed the 
AElAPSYA cod~ for ~in. Y.nkee Independent of the code pl.nt speCIfic 
.pplic.tton. No~lly the codes .nd pl.nt specific .pplic.tions were 
rev1....-d t09~ther. but not so with. the R£LAP5YA code for ".ine hnkee.· 

2.	 fh.t th~ MAR st.ff w.s un•••"e of "YAPeo's non-co-plllnce w,th five of the 
SER condtUons unt,l Dec~r 1995. -OIG found thlt th .. MRR st.ff did not 
follow-up on the SEA .11h "YAPeo dtfr the SER w.s l<,<,u~d In J.nuirY 1989.

3.	 Th.t the close-out of TMI It~ II.K.l.lI by the NRC st.ff •• s 
In.pproprhtf. ·With respect to NRC's ".y 8. 1989. letter th.t closed out 
TMI It~ II.K.l.3I, OIG d.te~1n~ the following: the fo~r Project 
~nIger. the .uthor of letter. did not follow the est.blished pr.ctice of 
procedure of obt.tning NRR technic.l st.ff revi.-; the fo~r Project 
"In~r did not follow the est.bl i~hed concurrenc~ fOnalt of th~ POI-l; the 
fo~r Project ~n.g~r Ipp.rently .Id~ • uniliteril decision reg.rding the 
closure of TMI It~ II.K.l.lI; ~nd the fo~r Project ".n.ger •• s Vigue .nd 
~de the close out letter subject to .'sinterpret.t,on.· 

4.	 Th.t there .IS • l.ck of NRR ~nlg.-ent oversight reg.rding the "Iy 1989 
letter. ·OIG found thit theNRR stiff 11Sted for distr'bution of the "iY 
letter h.d th. opportunity to question th~ letter. OIG disclosed th.t none 
of the MAR st.ff listed for d;str;but,on questioned the letter or the close 
ou t of TM f Itell II. K. 3. 31. • . 

. . 
S.	 Th.t the closeout of TMI Itc- II.K.3.31 •• s overlooked by the stiff. ·OIG 

l~.rned th.t • review of the TMI It~s st.tus .is {onducted by NRR durlng 
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1989. The inquiry found thlt the NRR Project Klnlgers, technicil stiff 
..nlgers Ind senior officills hid severil opportunities to identify Ind 
re~olve the erroneous closure of TNI It.. II.K.l.l). 

6.	 Thlt the NRR ProJectMlnlgers hid several conversattons with the licensee 
in wMch the 11cens....de ca-HMnts wHh respect to the SBlOCA analysts. 
-OIG found thlt the MaR Project MAnlger) dtd not follow-up on the 
ltcensee's ca-i~nts.· 

7.	 That MaR stiff did not have And presently does not have a fo~l licenstng 
c~it..nt tricking 5yst... ·OIG deterained that the liCk of a foraal 
licensing ca-tt..nt trlcktng syst.. was I contrtbuttft9 factor to the NRC 
betng unlWlre of MYAPCo's non-c~lilnce wtth the SEa and T"I It.. 
II.K.3.31.· 

8.	 That MaR did not hive I policy Oft Project Managers doc~ntinq Ind 
retaining their docu-entltion of conversations with ltcensees. -One fo~r 

Project MAnlger stated to OIG thlt he hid I poltcy of not takfng notes and 
if he did tlke notes, he would liter destroy the.. Another fo~r Project 
Mlnlger stated to 01' that Iny doc~ntltfon of past conversattons wtth the 
licensee ~uld not hive ~n retlined by ht •. OIG found thlt the Project 
Klnagers' lack of doc~ntitton has placed the agency tn a posit ton of 
hiving to rely on the ltcensee's docu.entltfon when tnqutrtn~ into Plst 
Ivents. 

9.	 That -the the.. of MAR's reli.nce on the lic.nsee resounded throughout this 
investigltion. 01' reve.led several .x.-ples where the MRR staff relied on 
MYAPCo to follow the NAC requir...nts and rl9ulations, however, MYAPCo dtd 
not Idhere to NRC requtr...nts .nd rl9ul.ttons.

In a ..-orand~ dated "y 24, 1996, to the Executtve Director for Operations 
([00). the Chli~n requested the slaff's plans to address the findings of the 
report. In a Ca-hsiOft paper dated June 21, 1996 (SECY-96-135), the £00 
provided the staff's phns and stated thll the staff would report the result:; 
and status of corr.ctive .cttons taken and planned to the Ca-ission by 
Nov.-ber 1996. ~ of the tssue~ r~f~~ by the OIG report ~re Iddressed in 
the Matne Ylnkee lessons learned Tlsk Group pl.n. 

The 01' report Ilso found thlt MYAPCo dtd not report 8Odtftcattons to RELAPSYA 
'nd probl.a$ experienced wtth the code .s requtred under 10 CrR 50.46. and 
found thlt t~ licens.. did not us. RELAP5YA in accordance wtth tts SER and 
TMI Action It. ll.K.).)1. In response to the OIG ftndings, and to respond to 
concerns by the &ov.roor of Mitne about the safety and the effecttveness of 
regulatory overstght of Mitne Ylnk,e, the Chlinaan tnitialed In independent 
s"ety Isses~nt of "ioe YAnkee. The purpose of the independent safety 
Ass.s~nt It Mitftl Yank.. WAS to eVlluate (1) the confo~nce of the plant to 
its design Ind licensing bases, (2) licensee self-asses~nts, cOirective 
&Ctions Ind tllProv__nt plans. (1) the root cause(s) of significant 
deftctencies, and (C) opent.ional Ind overall p'lant 'ufety perforalnce. Th' 
report of the independent safetYlssess-ent·w.s issued in October 1996. 
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2. COOE REVIEW PROCESS 

It wu d.h".1n~ thlt R£LAP5YA WI' not APpl ltd for "lln. Yink" in i .~nn.r 
confo".1nq to th. rfqulr~nts of 10 eFR 50.46 lnd 10 CfR SO Appendix K. nor 
hid it be.n lppl led in i ~nner con.fo,...lnq to th, condit Ions ~pec If I'd In th, 
stiff's SER, is n,c,ss,ry for NRC icc,ptinc, of th, us. of R£lAP5YA for S8lOCA 
in.1ys,s for "lin. Ylnk... As I r,sult, th, stiff Issu,d ,n Ord,r ~nd Dt~nd 
for Info~t1on r,strlctlng p~r to 2440 ..qiwltts-th,~l (MWt) This issu~ 
ltd to th, fonutlon of th, "lint Y.nk,. l,~~ons lu"ned Tlsa Group to p..rfo,... 
i s,lf iss.ss-ent of th, cod, r,vl .. proc,ss. th, cod' ~,flc'tion proc'ss. 
stiff followup of v,ndor ,nd llc,ns" cod' I~l~nt'tlon. Ind to ev.lu,te 
options for I Cltllogu. of cod.s. Th' t, •• hiS coaol,ted Its ,\s,ss..nt In 
these .re,s .nd th, r.sults Ind rtc~nd'tlons froa thl~ ,ssess..nt .r. 
provided in the following discussion. 

2.1 NRC Reyicw And ~DroYAl of lCCS "'thodQlogltJ 

2.1.1 B.ckqround 

Th' revl .. Ind .pprovAl process for ,n [CCS ,v,'u.tlcn .. thodoloqy I~ , 

coaohx hchniCil ,ffort, wtllch Cln tike , very lonq tllN" to c·o-ol,t,· Th. 
r,vl .. proc,ss dev,loped followl"9 l,~qthy h"rinq\ condurt.d In th• • ,~ly 

1970's, Ind h.s ,volv,d ov,r th, y,.rs. In ord,r to put the Info,...~t,on 

pr,sent,d In ',t,,. s.ctlons In cont,xt, , discussion of [CeS ,n,lysl\ 
.. thodologl,s. r,qul,tory r'Qulr~nts.•nd the r.qul.tory r,v' •• P~O(.\s .\ 
It ,ppll.s to (Cr.S ,vllu,tlon aod,l~ Is provld,d b.low 

2.1.1.1 St.ff-Approved (CCS ~thodoloql.s 

Whll, ~n1 lic,ns"s h,v, d,v,lop.d th.lr own In·hou\. tr.nSI.nt ,".ly\l\ 
c,plbillty, ECeS ,vllu,tlon aod,ls h.v, ~.n .l-e\t ,.(lU\ly~l, d.v~lopfd'by 

nucl.lr st.,. supply sy,t~ (NSSS) ,nd nucl"r fu.l v.ndor, T~r flr~t 

'vAluAtlon -od"s subJ,ct to 'It,n,lv. r~ul,tory r.vl •• ~,.r '~rl\r d.v.lop.rl 
und,r the 1971 Interl. "Ctpt,nc, crit".I, for (US "V.lu,tllln lIIOfl,.1\ Th.\. 
~r, 11~'·br'lk 10ss-of-coollnt"CCldf>nt (l8lOCA) .. thods d.v~lop.~ by th. 
four doeuttc NSSS Y,ndors: W.. \tl~hou\f (W). G.. n.,.,1 [lfct,.,c (('f), 
Coebustton [ng1nurtnq (CE> .•nd 8~b<ock ~nd 11111(01 (BlW) Th, lBlOCA WI\ 

d.slgnlted IS the dfSlg" b.sls ,ccld,nt, which d,t.nalnfd th, perfona.nc. 
r'Qulr.-enls of th, [((So Und.,. th. design bHls ucldfnt conctpt. th, l8lOCA 
WIS the 80st 11.lt1nq credlbl. ,v.nt. A ~y\l~ d.slqn,d to .,tlg.t. this 
.v.nt WIS bell.ved to be Ibl. to h.ndl, III oth.r. 1.ss 11.ltlnq 'Vfnt,. 
~nct, it wu thoU4)ht thlt only thi\ ev,nt n,~ded to be con\ld,r.d. In 
conjunction with th, dUlgn bUls iCCld.nt (08A) conc.pt. 10 CFR SO App,ndll I( 

WAS d.veloped to specify Ittribut,s of Icc.ptAbl, LBLOCA ,YIlu.tlon -od.l, 
(E"s). And 10 CfR SO.46 WIS Incorporlted to speCify th, .cc~ptAnc. criteriA 
for H.eS bned on l".lyslts conducted uSlnq App,ndlr l codu.· Thes, crlttri" 
which ~rt proaulgAttd 1n ~lnulry of 1974 .•r, lppllClbl. to ill light w,t.r 
r'lctors which use z1rconiua fuel cllddlnq. (Ich of the NSSS vendors 
subaitttd LBLOCA -od"s Jor rtqul.to~y Approvll to co-ply with the fin,l 
Acceptlnce criterfA. 
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For pr~ssurtad wlter ructor. ,PWRs). it WIS re.alized even before the final 
acceptance crttertl were issued, that so.e of the required Ind Icceptlble 
feltures of ECCS evalultton -adels specifted in Appendtx K (notlbly those 
rellted to feeS bYPlss and reflood) were not Ippltcab1e for smlll breaks. 
Therefore. the PWR NSSS vendors developed and submitted sevarate models for 
Inllysts of SBlOCAs. For boiling wlter reactors (BWRs), there is 
signtftcantly l~ss chlng~ in pheno-enoloqy as break stze decreases. so 
s~parate -adels hlv~ not been developed. Another reason 15 that BWRs have ~n 
auto-atic ~'~ressurizltton syst.. (ADS). which opens valves to depressurize 
the reactor coolant syst.. under accident conditions: allowing full fCCS flow 
to .itiglte the accident consequences. 

Followtng tssulnce of the final acceptlnce crit~rla. Exxon Huc1ear Company. a 
supplier of both BWR and PWR fuel. developed ECCS -ethodologies for both types 
of plants. Exxon Nuclear later changed its naMe to Advanced Nuclear Fuels 
Corporation. and subsequently was acquired by and -erged into Siemens Power 
eorporatton. Within the last year. ABB-CE has obtained regulatory approval 
for a BWR ECCS -.thodolO9Y. 11"115 ECCS Methodology development was initiated 
by West tnghouse and Asu Brown Boveri' (ABB) in an attempt to enter lhe 
da.sttC' BWR fuel .arket. and was cOCIIpleted by ABB-CE following ABB's 
aCQuls1t10n of COMbustion Engineering. 

The Bab<ock and Wilcox (OIIPany hH recf'olly ~en acquired by fnmatome and has 
(hang~d its naMe to FrUlUOMe Technologies. Inc. (FTI). Ihe FTf HSSS has a 
once through stea. generator (OTSG) d~sign. which differs from the U-tube 
stea. generators used in WestInghouse and ABB-CE plants. The OTSC plants also 
hav, vent valves between the outlet plenum and the downcomer. which 
significantly changes aany aspects of lOCA phen~nology. Therefore. a 
separate -.thoOolO9y ts necessary to handle the OTSC plants. Th~ original 
[CCS -.thod developed by B&W applied only for OTSG plants. When B&W b~9an 
r~fu~ltng U-tube plants. it was n~cpssary to d~vc10p a separate method0~ogy. 

rh~rpfore. FTf now has separate .. thods for OTSG and U-tube \team generator 
plants. 

rabl~ 1 s~aril~S approved [((5 models developed by NSSS and fuel vendors. 

Table 1. Su~ary of NSSS and fuel Vendor ECCS Methodologles 

V[)I)()l "ETHOOOlOGY (COOES) 

Westtnghouse £1ec t r tc Corp. PVR lBLOCA (BART. BASH. SATAN. etc.) 

Westinghouse £lee t ric Corp. P\lR SBlOCA (NOTRUMP) 

General Electric Co. BWR uicA (SAFE/F LOOO) 

Generll Elett ri c Co. BWR lOCA (SAHRrGES TR) 

ABB-COilbustton Engineering P\lR lBlOCA (CEflASH-4A etc.) 

ABB-Coabust ton Engineertng P\lR SBLOCA <FlASH-4AS, etc.) 
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ABB-COMbustion Engineering BWR lOCA {GOBLIN, etc.) 

Frl.~tOlle Technolo ·ies, Inc. OTSG PWR LBLOCA (CRAFT 2, etc.) 

Frl.ltOtie Technologies, Inc. OTSC PWR BlOCA (CRAFTZ, etc.) 

Fr••• tOtle Techno1og1es, Inc. RSG PWR lBLOCA (RflAPSjMOOZ, etc.) 

Fr••ita- Technologies, Inc. RSG PWR SBLOCA·. (RflAPS/MOOZ, etc.)· 

Siemens Power Corp. PWR LBLOCA (RfLAP4-fH~ Tooo££2, etc.) 

Sie-ens Power Corp. PWR SBLOCA (ANF-RfLAP, Tooof£2, etc.) 

Siellens Power Corp. BWR LOCA (RELAP4j[NC-28B, etc.) 

SOMe utilities hive developed or attempted to develop their own in-house lOCA 
-ethods. In iddition to YA£C. which has approved lOCA methodologies for PWRs 
ind BWRs, the onl yother ut i 1i ty wh ich ha s an approved lOCA methodo logy is 
Northeast Utilities, which hiS .n approved PWR SBLOCA method for the Haddam 
Neck Phnt. Other utilities have taken the approach of performing their own 
LOCA analysis by using ~thodologies already developed by a vendor. Utilities 
perfoMling their own ECCS analyses using vendor methods include Virginia 
Power, which uses Westinghouse methods, and Texas Utilities, which uses 
Siemens ~thods. Texas Utilities submitted Topical Reports which document the 
app1icition of Siemens methods to Comanche Peak for SBLOCA and LBlOCA. The 
Northeast Utilities, YAfe, FTI. and Siemens methodologies are all based in 
p.rt on versions of the R£LAP code. which is an NRC-developed code. 

2.1.1.1 [CeS Methodologies 

[eCS -ethodolog1es are based on one or more computer codes, which ire used in 
parallel or in sequence to si~ulate the complete LOCA event. The number of 
codes used viries among the vendors and also varies for the type of event. 
Early PWR ~thods tended to use separate codes for the blowdown portion and 
the reflood portion of the event, and also to use a separate code for the fuel 
Itutup or hot channel analysis. Separate codes are generally also used to 
detel"'1lline the fuel telllpenture initial conditions and the containment 
response. These codes were not examined in detail for t~is report. Vendors 
-.y i.nclude a description of the fuel performance and containment codes along 
with the base MEthodology. If such descriptions are not included, t~en 
separate Topical Reports are submitted to describe thp.se codes. 

The process of obtiining regulatory approval for an fCCS evaluation generally 
req~ires three steps. First. topical reports describing the computer codes to 
be used .re subMitted for approval. These reports may include benchmarking of 
the codes ag.inst relevant experimental data. Then a second to-pical report is 
su~itted describing the [(CS analysis methodology. This so-called 
-Applic.tions Report- describes how the computer codes will be used together 
to perfor'll the complete [eCS evaluat ion. Sample ·calculations are usually 
included to illustrate the application. Flnally, plant specific analyses. or 
Inalyses specific t6 groups of pl·ants with similar designs (plant class 
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specific), ire perfonned and documented in a third report, the licensing 
aralysis. This report actually deten.ines the li_iting conditions for 
operation (LCOs) that result from the LOCA analysis. 

Utilities perfo~ing their own analyses using an approved vendor Method 'have 
su~itted only the licensing analysis report, which'May contain some aspects 
of the applications report, e.g., a noding study for the plant specific 
application. 

2.1.1.3 fCCS Model Revisions and Replacements 

for various reasons, NSSS and fuel vendors have occasionally updated their 
fCCS ltOde 1s, either Mak ing rev is ions to the codes and/or Methodology to 
i~rove MOdel accuracy, or developing a completely new methodology based on 
different cOMPuter codes. 10 CfR 50.46 allows changes to or corrections in 
existing .adels without prior NRC approval. Such changes Must be reported to 
the staff at least annually. External factors have sometiMeS influenced the 
updating and develo~nt of revised ECCS models. Three factors which 
influenced revisions or new fCCS models are: 

1.� NURfG-0737, Post TMI Action Items, in particular item II.k.3.30,� 
justification of SBLOCA Methods.� 

Z.� SECY-83-472, which provided an alternative fCCS analysis approach for� 
perforllling lBLOCA a~alyses in conform.ance with 10 CFR 50 Appendix, K. The� 
paper also included a discussion of the basis for the revision to 10 crR� 
50.46 which allowed realistic analyses. 

3.� Revision of 10 CFR 50.46 to allow realistic LOCA analysis. 

Following the TMI accident. the NRC requested each licensee to justify the 
SBLOCA Methods applied to its plant. NUREG-0737, in particular item 
II.K.3.30, resulted in some of the SBLOCA methodologies being revised, and/or 
additional justification being submitted to demonstrate conservatism. 

Extensive confirmatory research conducted by the NRC in conjunction with 
industry on ECCS performance (e.g., LOFT, Semi scale, FL[CHT, and MIST) and 
associated NRC code development (RELAP, TRAC, etc.) demonstrated that the 
evaluation models for LBLOCA were conservative and embodied considerable 
Margin in terms of the predicted peak clad temperature (PCT). Some relief, 
within the then-current Appendix K, was granted by SECY-83-472., This prompted 
revisions of LOCA models. Some of these revisions demonstrated additional 
margin in the ECCS and were used to justify power uprate requests. 

Regulations were prOMulgated in 1988 in revisions to 10 CFR 50.46, allowing 
for realistic LOCA analysis. Statistical uncertainty evaluation was required 
to quantify margins. This relief was optional, in the sense that continued 
use of the old Appendix K models was permitted, subject to some restrictions 
on specHic models (e.g., D9ugall-Rohsenow post-CHF heat .transfer). 
Regulatory Guide 1.157, dated May 1989, w~s ~ssued to provide guidance for 
realistic calculations of fCCS perform~nce. Only one methodology 'has been' 
approved'under these provisions. Westinghouse r€alistic LBLOCA using ~COBRA-
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TRAC. Co.bustion Engineering, Siemens, and General Electric have developed 
realistir -ethodologies which have not yet been reviewed or approved by the 
NRC. The V(OBRA-TRAC -ethodology was the subject of extensive regulatory 
review, including lengthy review by the Advisory Committee on Reactor 
Safeguards (ACRS). 

2.1.2 Exa.ination of NRC Review and Approval of [CCS Methodologies 

The Maine Yankee lesson~ learned task group, with the assistance of its 
contractor, Scientech, Inc., has exa.ined previous NRC reviews leading to the 
acceptance of several [CCS evaluation .cdels and .adel revisions to assess the 
review process. These include the 14 NSSS and fuel vendor naethodologies 
listed in Table 1. Also exa.ined were YAEe's LOCA methodologies, the SBLOCA 
-ethodology developed by Northeast Utilitips for the HaddaM Neck Plant, and 
the application of the Sie-ens s.all break and LBLOCA .ethodologies bv Texas 
Utilities Electric for the Coaanche Peak plants. 

The examination covered all available docu~ntation of the reviews, including 
subeittals, staff requests for additional tnformation (RAls), responses to 
RAls, .eeting SUMmaries, and staff SERs, which were gathered from both 
publicly available and internal NRC document archives. The information 
extracted frOM the documents includes: computer codes which are used for the 
analyses. number.and description of sensitlvity cases, number and description 
of bench.ark cases, saMple applications, number and level of detail of the 
RAls, .eetings held including presentation to the ACRS,. number and content of 
conditions i~osed in the staff SERs, and availability of verification of the 
imple-entation of the SER conditions. 

2.1.2.1 Results of ExaMination 

Difficulties were encountered in retrieving some of the documentation of staff 
reviews of ECCS llethodologies. The amount of information that could be 
retrieved was strongly dep~ndent on the ti~ frame in which the review was 
perfOrMed. Many of the reviews were initiated and/or completed before the 
NRC's document retrieval system, HUDOeS, was developed. For more recent 
reviews, docu-entation was readily available. 

A great diversity in the content and organization of the ECeS methodology 
documentation was evident in this examination. Unlike the FSAR, there is no 
fOrMat and content guide for code and methodology topical reports. Each 
v~ndor or licensee exhibits individual style, organization, and content. In 
general, there are three types of topical reports associated with [eeS
.ethodoloqies. The first type describes one or more of the computer codes 
used to perform the analyses. The second type describes the methodology and 
is called the applications report. The third type documents the plant or 
plant class specific analysis. However, the documentation examined shows that 
there are many exceptions to this format and a wide variation in terms of the 
breakdown of information between the various types of topical reports. One of 
the vendors has made a practice of includinq.. the SERs for previous revisions 
of their topical reports in their submittals. This was found to ~e helpful in 
reconstructing the review process' for their methodologies. 
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NURfG-Ol90, -Topical Report Review Status,- which is published semiannually, 
provides industry with procedures for submitting topical reports; guidance on 
how the NRC processes and responds to topical report submittals; and an 
accounting, with review schedules, ·of all topical reports currently accepted 
for review by the NRC. Beginning in 1984, the NUREG guidance includes 
procedures for publication of approved versions ·of reports. The current 
guidance states that, after the NRC accepts a licensing topical report for 
referencing, the sponsoring organization Jhould publish an approved version 
and that a copy of NRC's trans.ittal letter and its evaluation report should 
be inserted i-.ediately after the tille p.ge of the approved version. In 
urly dOCUMentation (prior to the mid 1980's), considerable difficulty was 
encountered in locating approved versions of the topical reports, i.e. with 
the SfR included. . 

For .cst of the -ethodologies exa_ined, the team was able to retrieve the RAls 
and responses to RAls. The RAls were nu-erous and detailed, indicating an 
adequate scope and depth of review. Among the documentation examined. there 
was wide variation in whether and how RAJ responses were included in the 
approved versions of the topical reports. Documentation of the RAI responses 
was included as appendices. separately bound supplements, in a separate 
licensing documents volume, or not included at all. Early period 
documentation often does not include the RAJ responses. NUREG-0390 does not 
provide guidance with regard to including RAls and responses to RAls in the 
approved versions of topical reports. 

In addition to the recent problems with the RELAPSYA code, inadequacies have 
been discovered in the Sielllens LBLOCA MOdel. Sample appl icat ions were ·not 
provided at the time of review of either of these methodologies, which may 
have contributed to the problems that have been encountered with these 
.ethodologies. Sample applications were provided for all other [CCS 
.ethodologies examined. Bench.ark cases were provided for all of the 
.ethodologies examined, and with the exception of one methodology for which 
doculltentatlon was limited. sensitivity cases were provided for all of the 
methodologies examined. 

There was wide variation in the number and content of conditions or 
restrictions imposed in the staff's SERs. Most of the SERs cont';ned some 
conditions or restrictions, and a few of theSERs contained 9 or more. It was 
found for some of the topical reports that the conditions imposed in the 
staff's S£R were not consistent with the conditions in the attached technical 
evaluation report (lER) prepared for the staff by a contractor. This 
inconsistency could cause confusion and potentially result in the improper 
implementation of the conditions. There was no information available in the 
documentation examined to indicate that the staff had verified vendor/licensee 
conformance to the restrictions and/or conditions in the staff's SfRs. 
Verification of conformance to SfR conditions is discussed further in sections 
2.2.2 and 2.2.3. 

As a result of the Maine Yankee issue, the regulatory status, i.e. 
enforceability, of conditions imposed b. staff SERshas been cal1.ed into·· . 
question. Therefore, the technical staff has been instructed that conditions 
should no longer be imposed in staff StRs approving topical reports or 
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t_e~hn'r.l \per,tfh.Uon (TCi) .lNtnd....nt\. AH.,.n.U".ly. Hr.n,•• , and " .. ndo,. ..
.u." t.,_, ....., ."1 , ••",\._"""" ." '."'''''' ""'" ..",t, -.", ,.. _"."""." "" 
staff approval of toptcal reports -or TS amendments. Any "censee or vendor 
c~tt.ents which Ire relied upon for staff conclusions will be specifted In 
the letter gr~nting ~pprovil oftopicil -'eports or TS ~mendmenh Ind in the 
st~ff SER supporting ~pprovil. It should be noted that recent guidance from 
the Office of General Counsel (OGC) emphasizes the lack of legal force of 
vendor and licensee cOllllitllents without illlPoS it ion by order or incor.poration 
into I license. 

ACRS involv~nt was evident in the reviews of about half of the [CCS 
.eUiodologies exa.ined. 

2.1.3 Rec~ndltions for NRC Code Review Process 

Based on the tea-'s review, the following recommendatio~s have been developed: 

(1) A standard fo~t and content guide for topical reports docu.enting ECCS 
..thodologies should be developed. The guide would provi~e Issurance of 
untfo~1ty and consistency in the level of documentation Ind vil i~atjon that 
is provided. 

(1) The guidancl of MUlES-0390 should be .edified to specify that RAls and 
rlsponses to RAls be includld in the approved versions of topical reports to 
provide co.pllte docu.entat1on of the staff's review. 

(3) Sa.pll applications of codes and ..thodologies should be required to be 
su~itted for approval of codes and ..thodologies. 

(4) Conditions or rlstrictions should not be i.posed in topical report safety 
Ivaluations without prior c~it..nt by the vendor or licensee. (Even with 
prior vendor or liclns.. c~it.ent, conditions and restrictions on topical 
report approvals should be .ini.ized.) 

(5) Cllar guidancl should be provided to the staff regarding the regulatory 
status and enforceability of licensee and vendor c~it1ents. 

2.2 fQlloWUD Qn licensee/Vendor Implementation 

The Maine Yankee lessons learned Task Group was directed to review the results 
of completed audits and inspections in this area, to determine if the Core 
Performance Action Plan shQuld be modified in light Qf its findings to include 
more emphasis in the area of licensee/vendor code implementation ~ith an 
emphasts on how SER conditions are satisfied, and to de~ermine if the guidance 
in Generic letter 88-16, -Removal of Cycle-Specific Parameter limits from 
Technical Specification,- n~p.ds to be modified to be more specific with regard 
to SER conditions. 

2.2.1 (or€ Performance-Action Plan 

The Core Performance Action Plan was developed in 1994 to assess the impact of 
reload core design activities on plant safety. The action plan includes 
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several Major task are~s including the following. which are relevant to 
followup of code implementation: (1) inspection of nuclear fuel vendors; (2) 
inspections of licensees' reload analyses; and (3} evaluation of inspect jon 
guidance. 

Since 1994. the staff has completed five performance-based vendor inspections 
and four licensee reload analyses inspections. Through these inspection 
efforts. a total of 26 plant specific cycle reload analyses have been 
evaluated. The scope of these inspections has included the reload analysis 
Methods and computer code -adels. The bases for inspection of code 
illpl ellenhti on include 10 CFR SO Appendix B and the appropriate Merican 
Nuclear Society (ANS) and Institute of Electrical and Electronics Engineers 
(IEEE) code documentation. validation. and verification standards. Compliance 
with applicable SER restrictions is also reviewed. 

To -are effectively evaluate licensee reload analysis capability. the- scope of 
inspection activity was expanded for fiscal year 1997. The planned inspection 
activities will emphasize vendor and licensee interaction and oversight and 
will include: six licensee reload inspections (focus on in-house analyses). 
four licensee/vendor interface specific inspections. four reactive or issue 
fol1owup inspections. one direct vendor inspection, and four vendor lead test 
assembly program inspections. . 

The teaM has reviewed the results of completed inspections to determine the 
extent to which inspections have emphasized code implementation and 
conformance with the conditions of staff SERs. Areas of concern that have 
been identified by the Core Performance Action Plan include organizational 
interfaces. data transfer control quality assurance (QA). and potential 
weaknesses of oversight audit functions conducted by licensee technical staff. 
While there has been significant emphasis in the completed insp~ctions on 
reviewing the implementation of physics codes, core-thermal-hydraulic codes. 
fuel perfo~ance codes. and non-lOCA transient and accident codes to perform 
reload core design and safety analyses. there has not been an emphasis in the
area of implementation of fCCS evaluation methodologies, nor has it been 
documented in inspection reports that conformance with SER conditions has been 
verified for the codes that were reviewed. 

While there is a clear regulatory requirement that ElCS analyses be performed 
using an NRC approved methodology ~i.e., 10 CFR 50.46). the team noted that 
the regulatory basis for staff review and approval of other codes (e.g., 
physics codes, core thermal-hydraulic codes. fuel performance codes, and non
lOCA transient and accident codes) used to perform reload core design and 
safety analyses 1s not clear. Historically, vendor~ and licensees have 
su~itted such codes for NRC review and approval. 

An fnsp.~tfan is plann.d fnr .arly 19q7 at Sip..n~ Pnwpr Carpnratinn {SPC). 
focus\ng \n part on spt'~ ~lr\OU~ lnl'yt\ta' ~thodo'og\e~. 1h\~ l~pett of 
the inspection was motivated by proble"'" identified in a reflood heat transfer 
correlation in SPC~s lBlOCA evaluation model. The inspection will also· 
emphasize other areas. which are typically covered by ·the Core Performance 
Action Plan inspections. 
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2.2.2 Core Operating limits Reports 

Generic letter 88-16, -Removal of Cycle-Specific Parameter li.~ts from 
Technical Specifications,- was issued to describe and pro~ide guidance for the 
i~leMentation of an alternative to specifying the values-of cycle-specific 
paraMeter l1.its 1n the TSs. This alternative approach, which has-been 
adopted by .ast licensees, eliminates the majority of TS aMendMents associated 
with changes 1n the values of cycle-specific parameters in TSs. Under this 
approach, the TSs specify the methodologies that the licensee will use to 
calculate cycle-specific paraMeters. The ictual values of the paraMeters are 
.a1ntained in a core operating 11.its report (COlR). 

While the guidance in Generic letter 88-16 specifies that cycle-specific 
parameter li.its should be calculated using NRC approved Methodologies, it is 
silent with respect to assuran:e that SIR conditions are satisfied for the 
-ethodologies that are used to calculate the cycle-specific paraMete, limits. 
A sample of staff S£Rs for TS amendments for individual licensee conversions 
to the Gl 88-16 approach were also examined and were silent with regard to 
conditions in the staff's SfRs approving methodologies, but did nole that all 
of the referenced methodologies had been previously revi~.ed and approved by 
the NRC. 

2.2.3 Recommendations for Followup on licensee/Vendor implementation 

Based on the team's review, the following recommendations have been developed: 

(1) Additional ..phasis should b8 placed on audits and inspections of 
i.pl ...ntation of ECCS ..thodologies .. 

(2) Additional ..phasis should be placed on verification of confonaance to 
SER conditions in the area of inspections and audits. 

(3) The Cort Perfo~nce Action Plan should be -edified to incorporate 
rec~ndations 1 and 2 above. 

(4) The regulatory basis of staff review and approval of codes other than 
(CCS ..thodologies should be exa.ined, and consideration should be given to 
revising the regulations to address this issue. 

(5) Guidance should be provided to the staff to ensure that confo~ance to 
topical report SER conditions is verified whenever licensee or vendor 
application of codes or ..thodologies is under staff review, -(e.g., plant 
specific applications of approved vendor ..thodologies, power uprate 
applications, TS a-end..nts. and COlR conversions.) 

2.3 Catalogue of Codes

2.3.1 Discussion 

During its review of recent events involving the Maine Yankee SBLOCA analysis 
and other code related issues, the staff has -found it necessary_ to identify 
and understand the review and approval prOI-ess for a particular code or 
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analysh, IS well IS the li.tts of tts app1icabUHy. In addition, the stiff 
needs to know the status of codes when it is reviewing license l.end.ent 
sut.tthls that e-p10y analytical codes. However, the staff does not 
currently ~intain any coordinated list of the review and approval of. 
Inalyticil ~thods; therefore, the ~ry of stiff .e.bers and the Ibi1ity to 
retrieve doc~ntltion fra- the docket file or NUOOCS -ust be relied upon to 
answer subsequent questions about a particuhr lledel or _thod. Significant 
difficulties were encountered while obtaining docu.entation to support the 
ex~inltion of the lOCA code review process discussed in Section 2.1.2.1. The 
stiff response to code rehted events could be enhlnced, and the potent h1 for 
code errors and .isapplicltions would be reduced, H the st.aff .Iintlined I 
catllogue of analytical code reviews and approvals. 

2.3.2 Rec~ndation 

A cata1Gille 0 f codes shou1d be deYel oped and be updated cont1nuous1y. Its 
scope should at least 1nclude the~1-hydrau11c codes, nuclear physics codes, 
nuclear fuels codes, fuel/-.chanical codes, and post-lOCA contlt~nt 
perfo~nce codes. 

A statement of work hiS been drafted which describes the actions that need to 
be performed by a contractor to develop, install, and load the initial set of 
data into an NRR code cltalogue. Initially, the planned scope of the 
catalogue will include thermal-hydraulic codes, nuclear physics codes, nuclear 
fuels codes, and fuel/mechanical codes, which are used to understand the 
performance of the reactor core and reactor coolant system during transients 
and accidents, and also post-LOCA containment performance codes. Optionally;
the scope .ay be expanded to cover other codes such as structural analysis
codes, radiological protection and shielding codes, mechanical engineering
codes, and electrical system codes. The catalog would be updated by the NRC 
stiff. 

3. POWER UPRATE REVIEW PROCESS 

The allegations on Maine Yankee included the assertion that inadequate 
analyses were performed by YAEC to support two power uprates (lirense 
amendments to increase the plant's licensed maximum reactor power level) for 
Mline Yankee. This assertion implies that the staff's reviews of the Maine 
Yankee power uprate applications were inadequate. To understand the adequacy 
of the staff's power uprate review process, the Maine Yankee lessons learned 
Task Group, with the assistance of its contractor, Scientech, Inc., examined 
past power uprate review~ and assessed them against current procedures and 
practice. 

On the basis of an inquiry to operating reactor project managers and a search 
of NUDOCS, thirty-one completed power uprates were identified. Some of these 
uprates had not required a new safety review by·the staff, because the FSARs 
supporting the applications for operating licenses for the 'p1ants had b~en 
written assuming the power ·levels. to which. the .plants were later; uprate~.. and. 
the staff safety evaluations of these applications had been perforinedass"uming 
these power levels. For each of these early plants, the Commission had 
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responded to the ipplicitlon for in operating license by granting a 
provisional operating 1icense, which 1i.it~ thf therllil powr output of the 
reactor until its perfOrllinCe could be further evaluated. later. the 
C~ission grinted i full-terll operating license it the requested power level. 
Of the thirty-one ca-pleted power uprates identified. nine ire in this 
category. In eich of these cases, the staff reviewers verifi~ thit'all the 
inilyses in the fSAR were perfo~d it the power level requested in the uprate 
application, re-reviewed any re-inilyses perfo~d by the uprate applicant. 
ind confi~ that the plint was now fully analyzed at the proposed power 
level and core loading. 

The re..ining twenty-two power uprate applicitions, which are listed in Table 
2. required supple-entary reviews by the staff. These uprite reviews were 
issessed by the tei•. 

Tible 2. Power Uprites That Required Supp'.eMentaryReviews 

PlANT DATE 

CilliwiY 03/30/88 

Cilvert Cliffs 1 09/02177 

Cilvert Cliffs 2 10/19/77 

D.C. Cook 2 01/14/83 

Fenti 2 09/09/92 

fort l:alhoun 08/1 5/80 

Hitcn 08/31/95 

limerick 1 01/24/96 

limerick 2 02/16/95 

Haine Yankee 05/10/78 

. Maine Yankee 07/10/89 

Millstone 2 05/12/79 

Nine Mile Point 2 04/28/95 

North Anna 08/25/86 

Peach Bottom 213 10/18/94 

St. lucie 1 11/23/81 

St. lucie 2 03/01/8"5 

Surry ·08/03/9,5 

Susquehanna 04/11/94 
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,lMT· DATE 

Vogtle 03/22/93 

11101 f Cr••k 11/10/93 

WNP-2 04j25/95 

In each Clse, the te~ reviewed the stiff SER, the power uprlte application, 
and the lic.nse. responses to staff requests for additionll info~tion. Each 
powr uprate review WIS ISsessed in 1ight of the Mltn. Yank•• allecjat ions· and 
the proble-s the stiff found in its Oece-ber 1995 Issest..nt of YAEC's SBlOCA 
Ind conhi,..nt peak-pressure Inllyses for Mline YAnkee. The teu looked 
for the following Ittributes in the staff's review: (1) Did the reviewer 
dete,..ine .,....ther the analyticll cod.s used to support the uprat. application 
wer. the s~ as those which were approved and whether the codes were approved 
for use for the purpose to which they were being applied? (2) If the licensee 
was applying the code to the subject plant for the first ti .. , did the 
reviewer confi,.. that the code was used in accordanle with conditions in the 
SEA thlt approved the code? (3) Dia the reviewer review all analyses beyond 
those that were approved? (4) Were technological develo~nts and plant 
.edifications that had occurred since approval of the analytical codes used by 
the applicant appropriately considered? (5) Did the reviewer establish the 
license conditions and technical specification changes needed Tor the license 
a.en~nt? (6) Did the reviewer address what follow up is needed to verify 
that uprate changes are incorporated into the updated final safety analysis 
report (UfSAA)? 

In addition, the tea. COMPared the scope of the uprate reviews to identify 
differences in the safety topics considered in the reviews. 

3.1 GE DWR Power Uprtte Program 

The NAC does not have a standard procedure for reviewing power uprate 
applications, but the staff has taken a generic position ~n a G£ program for 
uprating &WRs. In DeceMber 1990, Gf Nuclear Energy submitted ·a licensing 
topical report entitled -Generic Guidelines for General Electric Boiling Water 
Reactor Power Up,..te.- The original proposal by GE did not lillit the pow~r 

increase that a licensee could request through the prograM. A June 1991 
revision to the topical report contained proposed licensing criteria for 
review topics such as transient analyses, containment response, £CCS/lOCA 
response, and the set point ..thodologfes for instrumentation and control; and 

In response to the allegations received in December 1995, the NAC 
staff conducted an audit of the Haine Yankee SBLOCA and containment peak
pressure analyses at the licensee's engineering Services contractor. As a 
result of this review, the staff issued an Order and Demand for Infonnation. on 
January 3, 1996, restricting power to ?440 HWt and containment ·pressllreto 2. 
psig. 
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'E'lgreed to liait the alxiaua power incre.se to be a,de IV,il.ble under the 
progr~ to .pproxi~tely 5 percent of r.ted the~l power. An incre.se of 
this -.gnitude or less is called. ·stretch power- incre,se, bec.use the 
nuclear ste~ supply syst~ w.s designed for this higher power· level , 
llthough the vendor-gu.r.nteed or -n~pJ'te- r.ting of the relctor w.s the 
power level considered in the FSAR. In Septellber J99.1, t~e stif( sent to GE 
Nuclear Energy the staff's ·position p.per rt9ardlng the proposed generic power 
upr.te prograa, and in Deceaber J991, the staff sent the position paper to the 
Co..ission. The position paper affiraed the st.ff's c~itaent to developing 
the progra- .nd included. conditional .pprov.' of GE's topic.l report. In 
July 1991, GE Nuclear Energy subaitted • licensing topic.' report entitled 
·Generic Ev.luitions of Gener.l Electric 80iling Witer Reictor Power Upr.te,
which provided generic bounding .n.1yses and equi~nt evaluations, and in 
July 1992, the st.ff sent to GE Nuclear Energy the staff's SEA for the topic.l 
report. The stiff found th.t the top'c.l report, when coabined with 
sufftctent .ddtttonil pllnt-speciftc tnfonlltton, constitutes In Ide~J.te 
basis for the review of individual licensee power uprate requests. The st.ff 
position paper .nrl the S[R on GE's BWR power upr.te generjc .n.lyses prescrlbe 
the scope, depth, aethodology, criterl', ,nd limitations of • BWR stretch 
power ~pr.te re~iew in the G[ power upr.te proqr'M. 

The le.d plant for the G[ BWR generic power upr.te .ppro.ch w.s ferMi 2. The 
stiff review utlsfied SOtle of the criteril identified urlier in this 
section. The staff position p.per on the proposed generic power upr.te 
progrl••ddressed selection Ind ipprovil stitus of codes used to support the 
upr.te .pplic.tion, .nd the posit;on p.per pl.ced two conditions on the 
proposed use of two new codes in the generic power apr.te progr••. 
SAFER/GESTR (for [((S .n.lysis) is .pproved; if it is used, • b.seline run .t 
the present power level MUst be included so that the true effect of the power 
upr.te c.n be .ssessed. SH[X (for c.lculation of suppression pool respon~e to 
LOCA) is not .pproved for generic use; if used, use .ust be justified..These 
codes were used for Fermi 2, .nd the S[R showed evidence th.t the conditions 
in the position paper were s.tisfied. The review .lso included consider.tion 
of technologic.' developments .nd plant modific.tions th.t h.d occurred. 
Design changes were reviewed, .nd the code used for SPlOCA ~n.lysis of the 
feCS WIS in confonlllnce with Item ILK.3.31 of the iflll Action Phn. ·The 
review .lso co~si~ered .t least most changes need~d in the pl.nt's technic.l 
specifications, .lthough some technical specification ch.nges (e.g. changes to 
TS 3.B.4.3, which requires therm.l overlo.d protection for MaVs) were not 
discussed in the SER. The ACRS conducted a limited review of the power uprate 
for Fe".i 2. 

The team did, however, find room for improvement in the Fermi 2 review with 
respect to the identified criteri.: 

1.� The power upr.te SER did not confirm that use of new (i.e., not previously 
approved for use .t th.t plant) codes was in accordance' with conditions in 
the SERs that approved the codes. 

2.� With a few exceptions, it was not clear from the uprate app.l1cation or" the 
SER which analyses were done with .codes that. wer·e p.reviously used and. 
approved for that plant and which were ,ot. 
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·....-----r� 
3.� The SER did not confi~ thit new codes used 'n t~~ uprlte Inllyses were� 

identified in the proposed technicil specificitions.� 

C.� The review did not consider chinges needed to the phnt's updited finll 
ufety Inllysts report (UFSAR). The licensee's IppliCiUon for power 
uprlte W1S supported by .uch design lnllysis, which included the use of new 
Inilyticil codes. The stiff should ensure thlt this new info~tion is 
incorporlted into the UFSAR. 

Applicltions for construction pe~its and operlting licenses are 
Icce-p.nied by slfety anllysis reports, so stiff re~'ews of these 
lpplicltions need not be concerned with this problea. By referring to the 
FSAR for the phnt, the license ukes the fSAR part of the licensing buis. 
But a power uprate applicltion is for a'plant that already has a current 
pl.nt slfety lnllysis report, the UfSAR. The supporting uterill for .the 
power upr.te Ipplication is su~itted as ad hoc reports lnd responses to 
staff requests for additional info~tion. Sa-e of the supporting lnllyses 
uy have ,'reldy been su~itted, perhaps only for inforaltlon, in such 
fo~s IS • core operating li.its report for the -ast recent core reload. 
If the license ..eno.ent does not specify the new analyses and codes, they 
do not beca.e put of the licensingbuis. Mentioning thetl in the SER is 
not enough. 

These observltions Ire not unique to Fenll; 2. They ire co-.on"to III 
c~leted uprlte reviews. furthe~re, becluse of the standard nature of the 
reviews in the GE power uprate progrlM, it is less likely that observations 
Ind 2 Ire indicltive of lCtull OIIissions in these reviews thin in the other 
power uprite reviews. 

The Oece.ber 1990 G£ topiCll report described the -ethods to be us~d in uprate 
lnalyses. The tel. found, however, thlt the docu.entation of the indivldual 
plant uprlte reviews in the GE power uprate progrAM did not always dOCUMent 
confi~ation that the methods described in the topical report were those used 
in the plant specific uprate. 

The scope of the Fermi 2 power uprate review was quite extensive. The team 
found only two review areas lncluded in some other uprlte r~view that were 
not addressed in the Fermi 2 review (except of course for PWR-specific areas): 

(1) hu.ln flctors lnd (2) the iMpact of the uprate on General Design Criterion 
(GOC) 17, Electric Power Systems, considerations (10 CFR Part SO, Appendix A). 
Consideration of hu~an factors was included in the Hatch and Nine Mi~e Point 
reviews. Consideration of GOC 17 was included in the subMittals that were 
based r.,. t~~ Westinghouse methodology described in Westinghouse report WCAP
10263, -A Rev~ew Plan for Uprating the Licensed Power of a Pressurized Water 
Re.ctor Power Plant,- January 1983. The Fermi 2 review, however, did include 
statton blackout. The list of contributors to the Fermi 2 SER did· not include 
revie~ers in U,e Human Factors Assessment Branch' or Electrical Engineering 
Branch. 

Seven other uprates used the GE BWR generic power uprate approach: Hatch, 
limer'lck 1, limerick 2, Nine Mlle Point 2, Peach Bottom, Susquehanna, and 
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~P-2. Vith the followtng exceptions, all of these uprate reviews shared the 
strengths .nd we.knesses of the fe~i 2 review. The pl.nt-specific eVAlUAtion 
of SH£l th.t w.s prescribed by the st.ff position p.per on the G£ BWR power 
upr.te progr~ .pp.rently w.s not provtded for li.ertck 1 or It.erick 2 .. The 
Mine Mil. Point 2 review did not include the st.ndby liqutd control syst.. 
(SlC). The H.tch .nd Mine M11e Point reviews included huatn f.ctors. 

The SERs for the upr.tes th.t used the G£ BVR generic power upr.te .pproAch 
11sted the revi~rs th.t contributed to the SERs. None of the SERs listed .n 
electric.l reviewer. for fe~f 2, li.erick J. It.erick 2. Pe.ch BottOM. 
Susqueh.nn•• And ,,"P-2, • huaAnflCtors reviewer WAS not listed. For 
Susqueh.nn., • r.diologic.l reviewer w.s not listed. 

3.2 Other COIQleti1 Power UDr.tes 

All of the other power uprltes the te.- e• .-ined were .pproxi•• tely 5 percent 
or less. s1.tl.r to those in the GE BVR power uprAte progrA•. 

four of the upr.tes used the Westinghouse -ethodology frOM WCAP-I0263: 
C.ll.w.y, North Ann., Surry, .nd Yogtle. In .ddition, the scope of the Wolf 
Creek su~itt.l see-s to h.ve been -adeled .iter the Westinghouse Methodology. 
In the Surry reVIew, th! codes used for £CCS, tr.nsient, .nd cont.inMent 
response .n.lyses were IdentIfied, .nd their .pprov.l st.tus w.s reviewed. 
For other codes, however, it was not clear from the uprate applic.tion or the 
SER which .nalyses were done wlth codes thit were previously used and Approved 
for thAt phnt and which were not. In the Calhw.y, North Ann•• Yogtle, ind 
Wolf Creek reviews, this st.teMent is also true of the codes used for ECCS, . 
transient. and cont.lnMent response an.lyses. In all cases, the power uprate 
SERs diQ not confi~ that use of new codes WiS in iccordance with conditions 
in the SERs thAt .pproved the codes. The reviews, in ill cases, did not show 
evidence th.t they included consider.tion of ch.nges, in know)edge and in the 
plAnt, thAt hAd occurred since the Analytic.l codes used by the Appl iCAnt were 
.pproved. The reviews .lso did not consider changes needed to the plant's 
updated fin.l s.fety .n.lysis report (UFSAR). 

The scope of the C.ll.way And Surry reviews was the same .s the scope of the 
FerMi Z review (disreg.rding PWR- or BWR-specific review .reas), except th.t 
the C.ll.aw.y .nd Surry reviews included consideration of GDC 17 and did not 
include consideration of station bl.ckout. The review .re.s not addressed in 
the scopes of the North Anna, Yogtle, .nd Wolf Creek reviews are indic.ted in 
T.ble 3, which lists review .re.s not .ddre~sed for .11 twenty-two upr.te 
reviews. 
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Table 3. Review Areas Not Addressed tn Uprate Reviews 
(&WRs are c~ared to Fe~i 2 + GO( 17 + h~an factors, and PWRs are to-pared 
to Surry + SBO + h~n factors.) 

lEY IEli AlW lOT ADORESSm 

SBO 
hUlian factors 

Calvert Cliffs 1 CE� re.,tor vessel/internals stresses� 
CRe Mchanis.s� 
SG tube tntegrity� 
RCPs� 
pressur tzer� 
piping� 
GO( 17� 
SBO 
EQ 
fire protection 
control room habit.bility 
lOCA/MSlB cont.in..nt perfongance 
sAfety-rel.ted pu~s NPSH 
post-lOCA c~ustible gas control 
service water 
CCW 
SFP cooling
HYAC 
human flctors 

Calvert Cliffs 2 CE� (same as for Unit 1) 

D.C.� Cook 2 reactor vessel/int~rnals stresses� 
CRD Jllechanislls� 
SG tube integrity� 
RCPs� 
pressurizer� 
piping� 
SBO 
EQ 
fire protection 
control room habitability 
safety-related pumps NPSH 
s~rvice water 
CCW 
SFP cooling 
H'IAC 
ridwiSte 
circulating water system 
main steam. 
human factors 
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l£YJEV AREAS MOT AOOItESSm 

GE� GO( 17 
h...n hctors 

~--------.....----+---=.;:..::=.=..:.:..~:;.:,.;:..=...:....-=------------------t 

Fort C.lhoun C£ reictor vessel/internals 
CRD -.:ct".nh.s· 

stresses 

SG tube integrity 
RCPs 
pressurizer 
piping
lOCA/MSl8 contain-ent perforaance 
s. ety-related pu.ps NPSH 
post-lOCA ca.busttble gas control 
serv tce wa ler 
CCW 
SFP cool; n9 
HVAC 
[Q 
fire protection 
circulating water system 
luin steaM 
lIa;n turbine 
SBO 
hUlian hetors 

GE GOC 17 

GE GDC 17 
hulftan hc tors 

GE GOC 17 
human hc tors 

Maine Yankee 1978 CE GDC 17 
SBO 
sifety-related pumps NPSH 
post-LOCA combustible gas control 
J&C setpoints 
hUMin factors 
(Systems, structures, &components were not 
specified; merely general statement that 
staff evaluated effect of uprate on 
structures &systems) . 
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lEVI EV AREAS NOT ADOa£SSED 

~ine Yinkee 1989 ([ 

Millstone 2 ..C£ 

Nine Mile Point 2' G£ 

North Anna2 

reictor vessel/internals stresses 
CRn Mchlnis.s 
SG tube integrity 
RCPs 
pressurizer 
piping 
GO( 17 
S80 
safety-relatfd p~s NPSH 
post-LOCA c~ust 1bl e gu control 
service water syst.. 
I&C setpoints 
SFP coo11ng 
HYAC 
fire protection 
circulating water syste
1111 in stu• 
• a1n turbine 
control ro~ habitability 
hUMan hctors 

reactor vessel/internals stresses 
CRD mechanisms 
RCPs 
pressurizer 
GO( 17 
sao 
MSlB containment perfOrMance 
safety-related pu.ps NPSH 
post-lOCA combust1ble gas control 
service Wiler ~yste. 

CCW 
SFP cooling 
HVAC 
fire protection 
circulating water system 
main steam 
main turbine 
human factors 

GOC 17 
SlC 

post-LOCA combustible gas control 
HVAC 
fire protection
S80 :. 
human facton 
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c... 

PlMT IISSS mIDI AIW II»T ADOlfSSED 

Pelch Botta- 2/3' G£ GOC lr 
hu.ln hc tors 

St. lucie 1 CE RCS flow 
AfW 
RHR 
reactor ve~~el/1rternals stresses 
CRD _chints_s 
SG tubt 
RCPs 

tntt9rity 

pressurizer 
p1piftCj 
lOCA/MSlB cont.;~nt perforaince 
safety-related pu.ps ~PSH -
post-lOCA c~ustible giS control 
service witer 
CCW 
SfP cool tn9 

- HVAC 
EQ 
fire protection 
GO( 17 
SBO 
I&C setpo int s 
ridwaste syste-s 
hUliin hctors 

St. luc ie 2 C£ ($11M! is for Unit 1) 

Surrl V SBO 
hu.an hetors 

Susquehanna' G£� GDC 17 
hu.an fietors 

YOCjt le l V� fire protection 
SBO 
hu.an fie tors 

Wolf Creek2 V� ufety- re hted pump!. NPSH 
hUMan hc tors 

WNP-Z' ~	 GDC 17 
human factors 

Notes:� 
'This uprate followed the G£ BWR uprate approach.� 
lThis uprate followed the Westinghouse uprate approach or scope.� 

The remaining uprate reviews ~ere eirlier uprate reviews and did not follow a� 
generic uprate Methodology established in a topical report. Compared to the� 
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revi@ws discussed .bove, they were quite I'.'ted in scope, .s c.n be seen fr~' 

hble 3. 

s~ of the viri.bility between revt@ws in the .re.s covered INy be • result 
of inconststent .pplic.tion of the .ss~ re.ctor power by dtfferent 
revtewers during the origin.' re.ctor licensing revi@w. If.n .re. w.s not 
iddressed in the upr.te SER or RAI. it w.s ltsted .s not .ddressed ,n the 
revi@w. "iny reviewers, p.rticul.rly in the DBA consequence rev,@ws, .ss~ 

the stretch ~r level (105' of INxi.. powr) while others used the guid.nce 
tn Rf9. Guide 1.49 (1011 of INxi.. powr). Therefore. tn • pirticul.r .re., 
the upr.ted powr INy h.ve been deterained to be withih the originll licensing 
b.sts. In these Clses • reln.lysis would not be necess.ry. However, if • 
technicll Ire. WlS not re-reviewed be'.use the current licensing blSis w.s 
sttll bounding. the powr upr.te SERs should h.ve cle~rly doc~nted 1t. 

wtth one exception. the r~in1ng upr.te revi~s dtd not .ppe.r to s.tisfy the� 
crtteri. identtfled e.rlier in this section. The exception is th.t 'n the� 
1989 M.'ne Y.nkee review, the reviewer .ssessed .n.lyses th.t used un.pproved� 
-e~hods. llthough the reviewer did not -entlon th.t the SBlOCA .n.'ysi~ WIS� 
not done using the recently .pproved SBlOCA code RElAPSYA.� 

A noteworthy .spect of the Millstone review w.s the cover letter for the power 
upr.te ..en~nt. This letter dOCUMented the st.ff's finding th.t cert.in 
licensee .ctions were needed .nd indlc.ted th.t the I;censee's st.ff h.d 
.greed to supply doc~nt.tion of these .ctions on the schedule ind;c.~~d in 
the letter. (The license ~nd..nt ttself (h.nges only the technic.l 
spectfic.tions .nd the p.r.gr.ph in the license th.t refers to the technic.l 
specific.tions.) This is .n ex.~le of st.ff reli.nce on 'nfora.l "censee 
c~nic.tion loosely tied to .n -info~.l licensee c~it-ent.- . 

3.3 GE BWR Extended power Upr.te prQqr.! 

In Febru.ry 1995 GE Nucle.r Energy submitted. licensing tQpic.l report 
entitled -Generic Guidelines fQr Gener.l Electric Boiling Witer Re.ctQr 
Extended Power Upr.te.· The repQrt .cQnhined prQpQsed guidel ines to be 
fQllowed by BWR licensees in prep.ring requests tQ incre.se the the~.l power 
up to 120 p~rcent of the origin.l licensed thera.l pQwer. In Febru.ry 1996 
the stiff sent to GE Nucle.r Energy the st.ff's position piper regirding the 
prQposed extended pQwer upr.te prQgr... The position paper presented the 
stiff's pQsitiQn cQncerning (1) the expected content Qf individu.l licensee 
su~ttt.ls, (2) the scope .nd depth Qf review tQpics, (3) .pproved 
-ethQdologies to be used in eViluiting selected review tQpics, (4) licensing 
ipproich ind criteriA fQr extended power upr.te, (5) expected review schedules 
for individuil licensee imendMent requests~ ind (6) specific li.it.tiQns tQ 
the use of the power upr.te program. 

In Mirch 1996, GE Nuclelr ~nergy submitted. licensing tQpicil repQrt'entitled 
-Generic [v.lu.tions of Gener.l Electric Boiling Witer Reictor Extended PQwer 
Upr.te,- which provided generic bounding analyses .nd equipment evaluitiQns. 
This topic.l repQrt ind the one issued in February 1995 both incQrpQrited the 
lessons leirnp.d frQ. the previous stretch PQwer uprate prQgr.m. In July 1996, 
Monticello, the lead plant for the BWR extended power uprate program. 
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su~itted tts Applic.tion for I power upr.te of 6.3 percent. The staff is 
currently revtewing both thp Monttcello applicltion .nd G£'s Mlrch 1996 
toptcal report. 

Under the NRRTlsk Action Plan for the BWR Extended Power. Uprate Progr.a 
established in April 1995~ the staff plans to develop a Standard Review 
Procedure for BWR uprates. Thts Standard Review Procedure will be based on 
(1) the staff position paper and the SER on GE'~ BWR extended power uprate 
generic analyses, and (2) the SER on the lead plant. The Standard Review 
Procedure will be applicable for both extended and stretch power upr.tes. with 
a few atnor differences. 

3.4 Conclu$ions 

Ex~inAtion of power uprate reviews reveals the need for standardiz.tion of 
license aaendaent application reviews &nd integration of technical r~iiew 

conclusions into licensing and licensing basis docuaents. 

Another indication of the need for guidance regarding scope and depth of 
uprate reviews COMeS fra- the independent sifety asscssaent of Miine Yinkee. 
The assessaent tela identified ..chanical coaponents for which operlbility at 
the upgraded power level could not be confi~d. 

The scope and depth of the uprate reviews varied substantially. This 
conclusion is apparent, not only fro-Tible 3 and the Ibove discussion of how 
codes were considered. but also froa the identificition in the SERs of the . 
reviewers that contributed to the. SERs. Sa-e SERs did not list contributors; 
others identified only the project Miniger. Of those that listed technical 
reviewers, the nuaber of technical review branches identified ranged from two 
to eight, and those that listed eight did not list the sa.. eight. 

The uprate applications and reviews surveyed covered some or all of Standard 
R~view Plan (S~P) Sections 4.2, Fuel Syst.- Design; 4.3, Nuclear Design; 4.4, 
Theraal and Hydraulic Design (of core); and 15, Accident (and transient) 
Analysis; but several do not go beyond the scope of these sections. The scope 
of the later uprate reviews is more extensive than that of th~ eirlier 
reviews,. since applicants for the later uprates had the benefit of the GE and 
Westinghouse guidance for uprate su~ittals. However, the teaa found some 
variation in scope and some variation in the number of technical review 
branches identified. even among the later reviews.· The significance of the 
variation in scope can be assessed by involving the technical review branches 
1n the develop~nt of a standard review proceoure for power uprates .. (See 
Section 3.5, recommendation (2).) . 

Usually when a power uprate SER refers to a re-analysis, the SER doesn't state 
whether the re-ana1ysis was done with the original code or with another code. 
In .cst of the cases where the licensee performed analyses for the first time 
using a new code, there is no evigence that an evaluation was performed to 
determine the effect on safety margin of using the. new code. Future SERs 
should make clear whether the original code was used. The reviewer should 
identify all codes used in uprate analyses and should also identify the codes 
that have been approved for performing those analyses for that .reactor. If a 
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different code his been used. I blseline run It the old power level should be 
..de with the new code. This blseline run will Issist in esti..ting the 
effect on slfety ..rgin fro- the new code. IS opposed to the effect of the 
uprlte. The reviewer should Issess whether Ipproved codes Ire up to dlte with 
respect to relevlnt chlnges in knowledge. regulltions. guidln~e. Ind chlnges 
in the pllnt. Ind should Issess the use of Ipproved codes with respect to code 
SER conditions. For unlpproved codes. In Issess..nt of the codes Ind their 
IpplicAtion to the Anllyses is needed. 

UprAte reviews should consider 111 cu.ul.tive potenti.l decre.ses in s.fety 
..rgin thlt hne occurred. over the yeArs (since the systetlswere hst 
AnAlyzed) fro- successhe phnt .nd procedure ItOdtficlttons. including the 
proposed uprAte. T~e te~ did not find evidence thlt this WIS consistently 
done. 

A recent sttu.tton it Brunswick suggests th.t reviewers should .lso c~.re 

the results of upr.te An.lyses with the technicil speciftcAtions to confin. 
th.t they .re consistent. A 5' power upr.te ...~nt WIS issued for 
Brun~wick on Nove.ber I, ]996. During the course of the power upr.te review 
the ltcensee .nd NRC st.ff believed thlt the torus design te-per.ture listed 
in the UFSAR of 220"F w.s correct. On Nove~r 4, 1996, the lic~nsee reported 
th.t the Technic.l Speciftc.tions (Design Fe.tures section) listed • .are 
restrictive vllue of 200"F for the torus design te-per.ture. At the fo~r 
licensed power level of 2436 MWT, the licensee will not exceed the 200"r limit 
under .ccident conditions; however, they could exceed it under power·upr.te 
condttions (2558 MWT) for the St.tion Bl.ckout event. (The licensee h.s 
c~ltted to li.it power to the fo~r licensed power level until this issue 
is reso hed. ) 

Required changes resulting from the review Ind open ite.s It the end of the 
revtew should be incorpor.ted in license conditions or technic.l 
spectfic.tions. Ag.in, it does not .ppe.r th.t this w.s consistently done. 

The t~ .. found no indtc.tion th.t reviewers identified ch.nges th.t should be 
••de to the UFSAR .s • result of the upr.te. 

Sa.e of the .bove observ.tions h.ve implic.tions for license a~ 1Ments in 
gener.l. The observ.ttons regArding VAriAtion in scope of reviews, nu~ber of 
technic.l review br.nches involved, App.rent lack of review of selection .nd 
use of some codes, l.ck of consider.tion of cUMul.tive potenti.l decreAses in 
slfety ••rgin ••nd l.ck of integrltion of upr.te Inlly~es and review 
conclusions into licensing and licensing b.sis documents have general 
Ippl iClbil tty. 

SOlIN! observltions from other sources confinl the neeo for genenl guidance for 
reviewing license lmendments. Severll individual pl.nt conversions from 
unique pllnt technicil specifications to the standard technical specifications 
were done without technical branch involve.ment in the rev1ew or concurrence on 
the conversion packages. Among the conclusio~s in the Millstone lessons· 
le~rned Tlsk Group Report is that the NRC'~ Ticerising proce~s should·bettet· 
identify ,the importlnt aspects of plant-specific licensing actions and assure 
thlt those aspects are captured in the appropriate licensing document, and the 
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insPRctton .nd licensing processes should work together -are closely in 
choostng .nd verifying those .spects that need verificatton. In the recently 
concluded generic spent fuel pool .,tion pl.n, the st.ff found that sa.e 
pl.nts' UfSARs did not reflect -edifications that h.d been ..de to their spent 
fuel pools. In the s~ study, the st.ff .lso found th.t certain p.r~ters 

identified tn SERs were critic.l and should be, but were not, sPRclfied for 
followup in the inspect ton progr~. A recent event notific.tion doc~nted an 
instlnce in which.n ..ended techniCil specHic.tion wlS inconsistent wlth 1ts 
buts. 

3.5 RCCOIIIndlt100s 

Bued on the te.'s review. the following rec~nd.ttons h.ve been developed: 

(1) The ... Manclbook shf\uld M changecl to highlight the need to conft". th.t 
powr uprates are tncorporat" into the next upd.te of the UfSAl. The projec t 
..n.ger (PM) is not required t~ review UF5AR upd.tes for incorpor.tion of 
license ..en~nts. such .s power upr.tes. Section 3.4.13 of the PM H.ndbook 
states th.t UFSAR changes should be reviewed to ensure th.t they .re covered 
by licensing .ctions, 10 erR 50.59 reports. ~r region.l inspection activities. 
However, it does not .ddress verification th.t license ...n~nts .re 
.ppropri.tely reflected in UFSAR upd.tes. Review guid.nce should be provided
for the PM with respect to wh.t information fra- • licensing .pplic.tion 
should be incorporated in the UfSAR. 

(2) A power uprate revtew procedure should" be developed. 

An uprate review procedure is needed to guide project ••n.gers .nd technlcal 
reviewers. The staff h.s a Standard Review Plan. but that docu..nt ~uides the 
t~chnlc.l review of specific syst~s and parts of .n .pplication for a 
construction pe~it or operating license. The st.ff h.s no procedure for 
h.ndling an applic.tion for a power uprate or other .pplication for. license 
a-eno.ent. No guid.nce. such as an HRR office letter. tells the PM or 
technic.l reviewers what the scope of an uprate review should be and what 
questions to .sk .nd points to consider. 

The proposed procedure should: (1) specify how .nalytical codes .nd their use 
should be reviewed, (2) include guidance on review of ltcens.. analyses and 
technical speciftcattons, (3) alert the reviewer to the need to consider all 
cu.ulattve potential decreases io safety ..rgin that have occurred over the 
years (since the syst.-s were last analYZed) fra- successive plant and 
procedure ~ifications, inclUding the proposed uprate, (4) identify the 
technical r.view br.nches that should contribute to the r.view, (·5) specify 
what info~tton should be provided, by the '", on the history and open tte.s 
for the plant, (6) specify what followup is needed regarding lic.nse 
conditions and UfW updat., and (7) clearly indicate the differ.nces betwe.n 
a stretch power uprate review and an extended power uprat. r.vi.... The scope
and depth of review should be established based on I review of (1) the 
Standard R.vi ... Plan, as suppl ...nted by the_ results of the Standard Review 
Plan Update and Develo~nt P.rogra., (2) the staff position paper and the SER 
on SE's 8VR power uprate generic -analyses," Ind (3) uprate sublli-ttals that were 
based on the 6E and westinghouse topical reports on uprates. 
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In the MAA Tuk Act ton Phn for. the BWA Extended Power Upr.te Progr., the 
st.ff ts .1re~y ~lAnntng to develop • st.nd.rd reytew procedure for BWA 
upr.tes, bised on (1) the st.ff posttlon p.per And the SEA on G['s BWR 
extended power uprAte genertc An.lyses, .nd (2) the SEA on the leAd pl.nt. A 
review procedure for PWA~ is .lso ~. 

(3) The I( .....tc .......rat. 1"'01"- aM uterMIM ,..,. ...t. "'.�
should M r.v1-.M agatnst the ItaMa~ review ".-KMure that 11 MYelopM for 
powr "Prates. W MJUS~tl should'" ... te the "...._ .s .",.o"tat•. 

(~) The c.'.t.........ates for _tdt sUH1-.nt"J reviews .r.� 
,.,fo.-..4 should M re-evalYlt'" u .",opr1lte a..inst the criter1l MYeloped 
in the stancl.~ review ,,-.eMure for .,.., .ates. te confi,.. the veneral 
conclusions of the reviews. 

These resey.lu.tions fteed not be done •..-dt.tely. All of the c~leted power 
upr.t. reviews we~ for upr.tes of APPrOli..tely S percent or less. In. 
study doc~nted in NUAE'-1230, ·Co.pendi~ of ECCS ReseArch for Re.ltsttc 
lOCA An"ysts,- Dece.ber 1988. the st." concluded th.t the potentt.l rtsk 
111PiCt froe • S percent power 1ncreue l~ upe<:ted to be SlNll .nd ltkely to 
be wlthtn the uncertAtnty of the present PAA ..thodoloqy. Furthe~re, 1n th~ 

Stite-ent of Consider.tlons for the 1988 rule reYlsing the fCCS .cc~pt.nce 

crlterl., the C~tssion st.ted the position th.t the ;ncreis. ;n fiSSion 
products .y.il.ble for r.l.ise during i postul.ted cor, .. ltdown, due to i S 
percent power Increue,ts neq~igibl, coep.red to the uncertatnty in fiHion 
product rele.se Thus, these power upr.tes do not .ppe.r to pose .n i.-.d1.te 
ufety t ssue. 

(5) The NRI office letter on license .p ndPlntl. Off1c. Letter 103. should be 
reyfsed to provtde addition.l general luldance for ,lanning. ,.rfo~tnl. and 
clostng out a review of a license .p·ndPlnt requelt. Bec.use. license 
~na.ent hiS potential he.lth I safety t~lic.tions, ~ndPents should be 
phnned and closed out cuefully. The techntc.l ~rancMs that hav. 
rlsponsibilitJ for the technical a,eas involved in the ~'~Int should be 
givln the proposed ~ndPlnt for review. Those technical ~ranches involved tn 
the £PendPent should develop. position. at the outs.t of the review, on ~at 
the scope' depth of a review of such an .p.ndBllnt request should be. if such 
a position has not already been developed. What doc.....tl. or portions of 
doc~nts. should be reviewecl or followed should be indicated. The review 
should be foll~ up with appropr1lte 1ntegrltion of analyses Iftd revtew 
cone1us i ons 1nto 1tcens i ng and 11cens i ng bas is doc.-nts and the 1ns peet i on 
progr&p. For any staff SEa that approves the use of a new code or 
rethodolol1, it should be identifted in the proposed Tech spee bases section. 
The PM should ensure that the appropriate parts of ev.rJ license ...ndPent. 
such as power uprates, are incorporated into the UfSAl. In addition, before 
concurr1ng on the act1on, the PM', and technical reviewers' superVisors should 
verify that the review has been perfo~ properly. This office letter, ~fch 
can include the guidance on uprate reviews. should be incorporated into MRR's 
training progr... . 
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•. ISSUE CLOSURE AND INTERfACE ISSUES 

•. 1 C)O$coyt of TMl Action It", 

The tea. contracted with Scient.ch, Inc., to conduct a doc~nts.arch to 
locate and COllPt 1. the closeout doc~nht10n for "'I Action Phn It..s 
II.K.3.S. Il.K.3.30, and II.l.3.31 for .11 pl.nts currently holdtftg In 
operath'9 Hcefts•. Doc.-nts wert ..a.1Md to dev.lop a gen.ral uncMrstlndln9 
of the review proc.ss applted to each It.. by the staff and to ldentlfy 
potential probl .. areu tn the closeout. S~clftCilly, technlcil stiff . 
tnvolv...nt in the clos.out of .ach It.. for .Ich aff.cted pllnt WIS ISS.ssed, 
Ilong with ..nl9...nt ov.rsi9ht of the clos.out doc~nts Ind slf.ty 
evaluations in the closeouts . 

•. 1.1 Clos.out Issu.s 

•. 1.1.1 TJIlI ActIon Phn It.. II.K.3.5 

This actton phn 1t.. Iddressed trip cr1tfru for reactor coohnt PUIIPS (RCPs) 
It PWAs durl"9 tOCAs. Th. NRC staff issued Generic lett~rs (Gls) 83-10a 
through 83-10f to PWR appltc.nts and ltcense.~ provldtn9 9uidlnce tor the 
develo~nt of either s.ttsfactory setpoints for RCP trip or technicll blses 
for allowt"9 cont1nu~ RCP operation 1n the .v.nt of • s.. ll-break lOCA 
(SBtOCA) . 

In Gl 85-12, the stiff concluded that the 9.nerlc info~tlon provided by the 
Westl"9house Own.rs Group (WOG) in support of alt.rn.tive ACP trlp criterl. 
was .ccept.ble on i generic b.S1S, Appllc.nts and licensees of Westin9house 
plants were requested to choose fro- ~n9 three .ltern.t. RCP trip crlteri •. 

In Gl 86-05, the st.ff concluded th.t the 9.nerlc info~tion prOVided by.th~ 

BlW Owners Group (BWOG) in support of the 10ss-of-subcooli"9 ACP trip 
criterion w.s .ccept.ble. The st.ff .lso requested pl.nt spfctftc info~.tion 

.bout tnstr~nt uncert.inties, potent iiI RCP probl~~, oper.tor triin;n9. ind 
procedures . 

In Gl 86-06, the stiff concluded th.t the generic info~tion provided by the 
Co-bustton £"9ine.ri"9 Owners Group «(EOG) in support of the trip two/le.ve 
two st'9gered ACP trip criterIon WiS .ccept.ble. The st.ff .lso requested 
~Iant spectflc tnfonaatton .bout instr~nt uncert.inties, potenti.l RCP 
probl,.s, op,r.tor tr.'nlng, .nd proc,dur". 

The technic.l st.ff revtewed the plant-sp.cific info~tion .nd prep.red SEAs 
for .bout hllf of the affected plants between 1986 and 1988. letters frOM PMs 
forwarded the SEAs to the licensees and doc~nted closeout of the issue. By 
~r.nd~ to all Project Dlrectors d.ted March 3, 1989, the. Chief of the 
ReiCtor Syst..s Bnnch stited th.t the reviews of phnt-specific info~t1on 
hid progressed to a df9ree that the st.ff could conclude that the BWOG, (EOC, 
ind WOG .thodologies had significant)y illProved reactor ufety lnd that there 
were no Njor ufety-s19n1fi.cint concerns for the ph"t -"ec1flc info~ition. 
On thls basis, the issue w.s considered closed for all re.a '~9 plants except
H.dd•• Neck. ,rOfl Much 1989 through earl) 1990, the issue Wh closed for the 
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~tntftg pl,nts (except H~.. Me<k) by letters fro- the PM to the licensee 
usiftg the .ordhMJ provics.d tn the "'rch 3. 1989. __ . 

H~.. Me<k r... ined open ~.use the Connectlcut l.nkee Ato-ic Power (o.p.ny 
did not endoru the woe; _thodoloqy. The issue .u closed fer Hidd.. Neck 
.tter stiff ",-view Ind .pprovllof the pl.nt-sPKtfic S8lOCA .n.lysis. wtlich 
indic.ted th.t ReP trip •• s not required for H.dd.. Neck. The closeout •• s 
doc..-nhd in I letter frc. the PM to the 1ic.nsee dlted ~y 10. 1989. tn 
which the technic.l stiff .nd the Project Director concurred . 

•. 1. 1.2 TM 1 Ac tt on Phn It_s ILK. 3.30 'nd II.K. 3. 3I 

In resporse to these it_so G( provtded tnfo~tton to d..anstrlte th.t its 
extstiftg S810U ev.l~.tion 80del (EM) cOllPlied .ith lO (FA SO.46. tlkhMJ into 
consict.r.tlon co.p.rtsons with upert_ntll d.ll. 8y 'letter to G( d.ted 
Oe<.-ber 13. 1983. the st.ff fOrwArded its SEA on the GE su~ittll. The st.ff 
concluded thlt the GE EM .,S ·very conserv.tive- In predicting pe.k cl.ddinq 
t.-perltures (PCTs) for SBlOCAs Ind WIS therefore Iccept.ble for predtction of 
S8lOCA trlnsients in licensing su~ttt.1s. In Dectllber 1983 .nd J.nuuy'1984. 
letters to GE licensees fro- licensing brineh chi.fs (projects) in NRR. stited 
thlt.> bUed on the generic GE S£, Ihtl' 11.K,3.30 ind 11.K.3.31 wre closed 
for those pllnts. Since the existing EM WIS de-onstr.ted to be .cceptlble. no 
further pl.nt-s~ciflC .n.lysis WIS required. 

Within the group of hcilitifS receiving engineering ,ervices fro-link.. 
Ato-ic Electric Co-plny (the l.nkee group). Ye~nt l.nkee w.s covered by this 
gelMric effort. It..s II.K.3.30 Ind II.K.3,31 wer, closed for ·Yer"1M)nt lInkee 
by letter d.ted Jlnulry 4. 1984, 

four pl.nts under constructl0n (Gr.nd Gulf. L. Sllle. Susqueh.nn•.•nd WHP-2) 
h.d c~itted to the GE gener'c effort. The st.ff .ccepted those c~tt-ents 

tn the res~ctlve SEAs. The t ••••s un.ble to loc.te document.tion of the 
closeout of this it... Suppl ...nt.l SEAs for e.ch pl.n~ .nd th~ respective 
do<k.ts -.r. , ••rched for th. p.riod l~di'tely following issu.nce of the 
ge~ric SER on the GE EM. It" r.eo-ended th.t the .ppl ic.bi llty of the 
generic GE EM to these four fAcilities ~ verified. (S•• Section 4.1.3.). 

Westinghouse su~itted • new 1,censlng EM. NOTRUMP .•s described in 
W.stinghouse lopic.l report. WCAP-l0079. By lett~r to We,tin9hou,e d.ted M.v 
21. 1985. the stiff forwArded Its SER reg.rdlng NOTRUMP. The stiff conclutl.J 
th.t NOT~ WIS .n .cc~'ptibIe ea-puhr progr•• for use in pedo".i"9 
lic,nsing e.lcul.tions of SBlOCAs for W.stinghous,-d.signed NSSSs. The s .ff 
.lso st.ted th.t its r,view fulfilled the r.qulr~nts in THI Action Plln Ite. 
11.K.3.30 for co.puter code v,lid.tion. Ind thlt NOTRUMP •• s therefore the 
,ccept.bl, code for TMI Action PI,n It.. II.K.3.3) .pplic.tion. In ~.y 

through July 1985. ,ffeeted licensees were info~d in letters fro- ,NRR 
lic.nsi"9 br.nch chiefs th.t. b.sed on the ".y 21. 1985. SER. Ite. II.K.3.30 
••s closed for their pl,nt, 'nd th.t pl.nt-spec'fic .pplic.tions of NOTRUHP 
should be su~itted .ithin one ye.r. On June 11. 1986. Westinghouse submitted 
topic.' report WCAP·II14S. ·Westinghouse ~ll Bre.k lOCA E((S Ev.lu.tion 
"ode I ben"ic Study .lth the NOTRUMP Code.· In ".n' SER d.hd October 6. 1986.. 
the st'Jff found th.t '" WCAP-lJ 145. the gu'dlnce of TIlU Action Phn fte•. 
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11.1.1.11, IS cllrified,by Gl 81-15, h.d b!@n sltisfi@d. Subsequ@nt letters 
fro- project ~n~rs to licens.es ;~fo~ th.- th.t, b.s@d on their 
~ferencift9 WCAP-11145, It.. II.K.l.ll WIS closed. Therefore III Westinghouse 
pllnts, IXCept H~.. Ne<k, h.d Ipprov@d S8LOCA -et~odologies using the 
.pprov~ WCAP-1114S. 

Vitt,in the YAnk.. group. S..brook WIS covered by the V@st,inghouse gen@ric 
effort. The st.ff clos@d It.. II.K.3.10 for Se.brook by letter d.t@d June 11. 
1985, fo~rding the st.ff's generic SER of ~y 21, 1985. 8y lett@r dlted 
JAnu.ry 6, 1987, the st.ff .ccept@d th@ licensee's referencing VCAP-11145 for 
SeAbrook .nd c los@d It.- 11. K, 3.11 ' 

In response to T"I Action Pl,n It.. 11.K.l.lO, the, CEOC .lected to justify 
continued Icc.pt.nce of the (£FLASH-4AS c~uter progr~ for SBlOCA 
'Vllultion. The (EOC response WIS trlns8ttted in I genertc topicil report 
(£N-10l, -Respons, to NRC Action Pl,n It.- II.K.3.30 Justificltion of S..ll 
Bnak lOCI Methods.- By letter to the.CEOC dat@d June 20,1985. the stiff 
forwArded ilS SER r~ardift9 CEFLASH-CAS. The stiff concluded thlt. pending In 
Acceptable btnc~rk c~lrison of CrrlA$H-CAS with S.. iscile experi-ent S-UT
08, Action It.. II.K.3.l0 was resolv@d for CE pllnts, With an acceptable 
calculation/data co-parison. the stiff ,found thlt the reQu;re-ents to perform 
a plant-speci'ic analysis would no longer apply to the CE plants except Maine 
Y.nkee. On Dec~r 31. 1985. the CEOC submitted topicil report CEN-20J. 
RevIsion I-P. Suppl~nt 3 Ind Revis;on I-P. Supple-ent 4 in response to the 
staff's concern that the CEFLASH-CAS co-puter progrl••;ght not be able to 
calcul.te the initial rlpid drop In water level experienced in the si~ulated 

r"ctor v,ssel in the S.. isclle Test S-Ul-08. The staff provided its review 
of these suppl.-nts in I l.tter dat@d Februuy II. 1987. The staff found 
that the C[FLASH-CAS pr09r~ acceptably calcullted the test. On this basis. 
Action Plan It.-s II.K.l.30 .nd II,K.l.31 were closed for the CEOG licensees 
.xcep~ MYAPCo ("aine Yankee). The tel.·s revi~ rlised a Question reglrding 
the Ipplicability of this generic effort to San Onofre Nucl~ar Gener.ting 
Stltion. Units 2 and 3 (SONGS 2/3) which is Iddr~ssed in Sections C. I. 1.3 .nd 
4.1.1. 

In r,sponse to TMI Action Plan It .. II .K.3.30, the BWOG su~itted I modified 
CRAFT2 £M in topical report BAW-I0092(P). Rev. 3. ·CRAFT2 - FORTRAN Progr.m 
for Digital Si~latlon of a Multinode Reactor Pl.nt During Loss of Coollnt· 
(Propri,t.ry) and non-proprietary version designlted BAW-I0154(NP). By letter 
to Babcock 1 WIlcox d.ted June 27.1gB!>. the stiff issu~d I generic sifety 
,valuation accepting the BlW topic.l reports for referencing in license 
.pplications. In l,tters to the affected licensees in July and August 1985, 
t~t st.ff requested that e.ch licensee conf;~ within 4S d.ys that the BWOG 
position on noncondenub1e gases WIS the licensee's position'and thlt the BWOG 
C088it-ent to c~.re the CRAFT2 lOCA Inalysis results with the Mu1tiloop 
Int~ral SYSt@8 Test Facility (MIST) results was also the licensee's 
C088tt-ent. The te~ verified receipt of each licensee's confirmatory 
response. The BWOC provided the "1ST lOCA test resuHs on July 31, 1989. In 
accordance with the guidance regarding It.. II.K.3.31 in Gl 83-35, the BWOG 
sub8itted topical report BAW-1976' lode-anslrlte thlt the generic (RAFT2 
anllysis results conservatively bounded theexlsting licens';ng blSis [CCS 
SBLOCA Inalyses for lowered loop BlW pllnts. The BWOG also submitted topical 
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report BAW-I981 to provide the bounding ~nalysis for rlised loop pllnts. The 
staff revicw.d these topical reports and closed II.K.3.31 for the affected 
plants in .id-I989. There were no BlW flc11ities not covered by this effort. 

4.1.1.3 Technical Staff Involve.ent 

The closeout doc~nts were revi~d to assess technic~l staff involvement. 
Technical staff involve.ent included preparation of a' generic SER, preparation 
of a plant-specific SER, or concurrence in I closeout letter. Where the 
closeout was dccu.ented in a Supp1e.ent to the Facility Safety Evaluation 
Report, technical stiff invo1v.-ent WiS inferred. In sa-e cases, internal 
~randa were 10clted to verify technical staff invo1ve.ent. 

One concern was identified. By ~~'ter dated May 21, 1987, Southern California 
Ed1~on Co-pany cited the staff'~ 4pproval of the CEOG generic -ethodo10gy a~ 
the basis for concluding that no further licensee action was required 
r~arding TMI Action Plan Ite-s II.K.3.30 and ll.K.3.31 for San Onofre Nuclear 
Generating Statton (SONGS), Units 2 and 3. By letter dated July 17, 1987, the 
PM info~ the licensee that the staff considered those items closed for' 
SONGS 2/3. The PM cited IS bash the 1icensee' s letter of May 21, 1987. The 
PM's letter did not have concurrence fr~ the technical st~ff. The team was 
unable to locate an internal ~randu_ providing input to the PM's letter. 
The project director (PO) concurred in the letter. (See Section 4.1.3.) 

4.1.1.4 Manag~nt Oversight 

The teU! eu.ined each closeout document to assess management oversight and 
involv.-ent. Where the closeout was documented in a Supplement to the 
Facility Safety Evaluation Report, .anagement oversight was inferred. 
Concurrence by an acting Project Director other than the originator of the 
docu.ent WIS cons idered to canst Hute acceptable lIIanagelllent overs 19ht. lack 
of .anage-ent oversight was deemed to exist when no managelllent concurrence was 
indicated or when the originator of the doculllent concurred on behalf of 
.anage.ent. 

The tea. identified three closeout letters which were issued ~ithout Associate 
Director for P·ojects (AOPR) manaIJement concurrence. [.ch of these letters 
enclosed a safety evaluation pr~rared by the technical staff regarding plant
specific analyses pursuant to Item Jl.K.3.31. These closeout documents were 
si.ilar to several dozen others which were issued with management conc.urrence. 
Issuance of these documents did not raise any concerns. 

The tu. identified nine closec..ut documents in which the originating ,PM 
concurred on behalf of .anagement, signifying acknowledgement that management
1nvolve-ent was required. One of the nine was the May 8, 1989; letter which 
closed Ite- JI.K.3.31 for Maine Yankee. Two others forwarded safety 
evaluations prepared by the technical staff for plant-specific analyses 
pursuant to Ite- II.K.3.31. These two documents were similar to several dozen 
others which were issued with management concurrenc~. Fiye of the nine 
letters closed Item II.K.3.5. Two of the five issued safety evaluations which 
had been preplred by the technical staff a!'\(l were similar to other closeout 
1etters which inc 1uded management concurrenc:e." The'team compared the 
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r~1n1ng three to the4!!neric closeout gu1d~nce prOV1d~bY the technic,) 
st~ff in I ..-orlnd~ dlted ~rch 3. 1989. The three letters were consistent 
with the techn1c.l st.ff closeout guid.nce lnd s1.11.r to sever.l dOlen oth~r 
letters issued with .ppropriate ~n.g.-ent concurrence. The l~st it.. in 
which the or19inltin9 PM concurr~ on behilf of ~na9e-ent was, TS a..n~nt 
rt9.rdtng • ch.nge in fuel supplier. As part of th, revitw of th.t ...n~nt, 
the technicll st.ff h'd revi.-.d the licensee's pllnt-specific SBlOCA ,n~lys;s 
using the generic WesUnghouse E" which had prev1ou\'y been ,pproved .for the 
subject phnt pursu.nt to It.. ILK.3.30. In conjuncUon with the issu.n" of 
the ~n~nt. the st.ff closed It.. II.K.3.31. T~e te•• h.d no concerns 
lbout this 1t... Of the n1nt docuaents, the tf •• found that eight were 
.cceptAble IS they contAined approprhtl tlchnlcal Justification and hchni,,) 
st.ff involv~nt. On. product. the ".y 8. 1989, l.tt.r to ".ine Y.nk,e, w.s 
found to be In outlier. 

In s~ry. the te~. ident1fi.d three docuaents which had no ~nag~nt 

:oncurrence, and nine docuaents 'n which the PM concurred on behalf of 
.an.g.-ent. The te.- coapared th.s. doc~nts to oth.r closeout doc~nts 

which had appropriate ..na9~nt concurrenc.. Th. May 8. 1989, lett.r to 
"alne Yankee, wu i~.ntifted to ~ the sole o",t~ifr.· 

The closeout of each tt .. for each affected plant w.s r,vle-.d for 
docuaent.tton of th~ st.ff's evaluation of the llc.nsee's r.sponse It •• 
II.K.3.30 was typlc.lly closed vi •• gener1C SER forwarded to the afffct.d 
own.rs group plAnts. It.. II ,K.3.3I W'S also typically clos.d by a staff SER 
d.scrlblng the staff's r,vl~ of th, plant-sp'Clflc or 9,~,rlc boundlnq SBlOCA 
an.lysis. Notable exc.ptions Inc Iud. th, "aln. Y~nk.~ Ippl Icatlo" r,qardl"g 
RELAP5YA and the Hadd•• N.ck application r.gardlng NUlAPS 

Th. Hatn. hnk.. cod. RHAPSYA w'S .pprov'pd In a saf,ty .valuatlon dal.d 
October 14, 1988, which wu forwarded to the ll"nsf' by htt.r dat~d January 
17, 1989. The ".in. V.nkee S£R contaln.d 12 conditions o~ the .c(~pt.bl~ 

applicatton of the cod., "alne Vank•• was the only pl.nt that did not ••kp • 
sut.lttal to saUsfy the quid.n" in Ile- Il.k.).31, 

Th. H.dd.- Heck cod., HUlAPS, ,nd • pl,nt·sp.Clfl( .n.lysls using NUlAPS .. rp 
approved _ith nln. cond'tlons In • sa'fty fv,lu.tlon d,t.d August 3, 1988. 
Th. l'Cfn'f' subalttfd ,nothfr pl,nt ~p.ctfl( lOCA an,lysls In Janu.ry 1991 
ustng a t>.st UU•• tf UPPfr pl.n~ Inj.ctlon -ad~l 1n conjunctton with .n 
a..n~nt .ppllc.tlon r.lat.d to convfrSlon fro- stalnl.\s st.fl cl.d fupi to 
Itrc.loy clad fu.l. 'Thf st.ff "Cfphd th.t .n,lysl' In (onJuncUon with the 
I"u.nCf of the fUft convfrs10n a..nd-.nt on J,nu.ry 17, 1992. Thf .«~pt.nce 

Includfd fx~ttons for thf -edfl fro- Cfrt.ln rfqulr.-.nts of App.ndlx k to 
10 (fR Part SO. 

It.. II.K.3.S was clos~ for about hal' of th, ,ff.~t.d pl.nts (PVRs) bffor. 
198? by 'ssUlnc. of SERs dfscribing the staff's,valu.tton of the plant
specific 'nfo~t;on prov;dfd in r.spons. to Gls 8S-t2, 86-0S .nd 86-06, By 
aeaorandua datfd March 3. 1989, the Re.cto r Sy~te.s Br.~(h prOVIded generiC 
closfout gu'da"ce (or the r... ;ninq phnts (eJrcept Hadda. N.ck) stat inq that 
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the staff's review of the plant-specffic informition had concluded that no 
safety-signiffcant concerns re.afned. No SERs were fssued with these closeout 
letters. The Hadda. Neck closeout is dfscuss~d under Ite. II.k.3.S above and 
enclosed a safety evaluation prepared by the technical staff. 

for Halne Yankee, Ite. Il.K.l.5 was closed via SER dated April IS, 1986. The 
SER was prepared by the technical staff after -eetfng with.the lfcensee and 
receiving the licensee's responses to staff questions on non-LOCA issues 
related to Ite- II.K.3.S. The licensing branch chief concurred in the 
issuance of the SER to the licensee. 

4.1.2 Followup/Veriflcation Process 

The Safety Issues Hanage-ent Syste- (SIMS) indicates that the three subject 
TMI Action Plan Ite-s did not reQuire verification. Nonetheless, NUOOCS was 
us~ to identify inspection reports relat~d to these three ite-s. Four 
reports for II.K.l.30 and another four related to II.K.3.31 were identified. 
These Region Inspection reports documented NRR closure of the cited issue but 
did not indicate any further follow up. The team notes that the review of the 
plant-specfffc analysis su~itted pursuant to II.K.3.l1 using the EM approved 
by the staff pursuant· to II.K.l.lO provided verification of licensee 
i~le-entatfon of the approved [H. 

The tea. IdentIfied 48 inspection reports related to Item II.K.l.S. A 
representative sa.ple of these reports, including reports from each Region, 
were evaluated. The Inspections ex •• lned licensee responses to the Gls 
related to Action Plan IteM II.K.3.S and verified that the stateMents made by 
the licensees In their su~lttals had been appropriately incorporated into 
plant procedures. These reports generally concluded that licensees had 
confo~d to their COMMit-ents regarding rpactor coolant pump trip. Where 
concerns were raised by the Insrectors, appropriate Inspector follow items 
were opened . The tu. conc I uded that the ver if I( att on perf.ormed regard ing 
ItM II.K.l.S provided rusonab1e assura'lce.that licensees had conformed to 
their c~lt..nts regarding iapleeentation of procedures regardlnq reactor 
coolant p~ trip. 

Based on the te~'s review, the follOWing recommendations have been developed: 

(I) TM techn1cll stiff should verify the Ippl1clb111ty of the GE effort to 
'rind &ulf, LI S.'ll, Susquehanna, and WNP-2, and doc~nt the basis in a ..-0 
to tM dock.t fl1.. The tea_ wu unable to verHy the closeout 0; TMI Action 
Phn It8s ILK.3.30 and ILK.3.31 for Grand Gulf, La Salle, Susquehanna, and 
WHP-2. ElCh of these hcil.ities' l1censees had coilmitted to the generic GE 
effort which the staHfound to.be conservative. Therefore the.teall dt-dnot 
have an i..ediate safety concern. . 

(2) TM technical staff should vlrify the appl1cab1l1ty of the CE~ Iffort to 
SOMeS 2/3 and docu.ent tt tn a ..-0 to the docket ftle. (Set Sections 4.1.1.2. 
Ind 4.1.1.3.) Ihtls II.K.3.30 and ILK.).31 were closed for SONGS 2/3 based 
on a letter frOil the licensee stitfng that the staff's generic ipprovil of the 
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CfOG -ethodology Ipplied to thit ficility. No technicil stiff fnvolvement in 
thit closeout WiS docuMented. The tram did not hive 'In immediate safety 
concern because the CEOG effort involved demonstratfon that the existing EM 
WIS Idequlte tlkin9 into consideration comparison to test facility experiment 
results. Provided that the CEOG methodology is Ipplicable to SONGS 2/~, no 
concern exists. 

(3) A T.-porary Instruction should be developed to enable inspectors and/or 
proj.ct .anavers to audit the i.pl ...ntation of It.. II.K.3.31 by reviewing
plant operating para-eters derived fr~ the cycle-specific analysis to 
understand that a logical progression of safety analysts hiS been followed. 
Specifically, sel.cted plant plra.elers should be validated against the SBlOCA 
code of r.cord, and the code of record should be assessed against the ortginal 
approved SllOCA code developed to confo~ with the guidance in It.. II,K.3.30. 
This entire process should be coapleted as part of a 10 CFR SO.59 review. 
(Set Section 4.1.2) Region inspectors conducted selected reviews of the 
illple-enht10n of reactor coolant pump trip strategies. Thi-s adeQu.ately 
addressed i~lementation of licensee commitments regarding Item II.K.3.S. 
Regarding II .K.3.30 and II.K.3.31, no inspection activity was identified which 
verified licensee implementation of the ECeS EMs following closeout of Items 
II.K.3.30 and II.K.3.31. The Maine Yankee experience involves i licensee 
aaking appirently unacceptable changes to the approved model' without reporting 
to the COMMission as required by 10 erR 50.46. 

4.2 Staff Interfaces 

The tea. issessed various staff guidance docu~nts, Including Management 
Directives, HRR Office Letters, and the Projert Manager's Handbook (NUREG/BR
0073, Revision I), for guidance regarding document~tion of co~unications with 
llcensus. technical staff involvement, signature 'iuthorfty, and tracking of 
licensee co-Mit-ents. 

In idditton to evaluiting the adequacy of staff guidance documents, current 
staff perforalnce in the ireas discussed below was benchmarked by reviewing
selected docu.nts generated by the projec-s organization within NRR during 
~he first hilf of calendar year (CY) 1996. The documents reviewed included a 
broid si~ling of licensing action ipprovals and denials, and generic issue 
.valuations. The sa~le included at least two documents for each operating 
power reictor. A total of 257 docu-ents were reviewed. The saMP'e included 
115 a.eno.ents, of which 5 were eMergency aMendMents .nd 7 were eXigent 
.-eno.ents. The re-.tning documents included exemptions, reliefs, Code cases, 
task interf.ce agreeaents ••nd plant-sppcific topic.l rep~rt evaluations. The 
results of the review .re indic.ted in the appropriate sections below. 

4.2.1 Docuaent.tion of Coaaunications with Licensees 

The te•• found little written guidance to projett tiinagers on documenhtionof 
co.aunications with licensees. Discussions with project Man.gers indic.ted 
that they ire IWire of the need to dOCUMent c~nic.tions with licensees when 
those ca-uniCitions fona 0" contribute to the biSis for a licensing decision. 
Soae PHs ~int.in conte~or~neous notes of phone calls. Most PMs request that 
licensees provide 1nforllatton on th~ docket wtnch WiS provided in telephone 
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conversations when that information forms the basis of a licensing decision. 
On rare occasions, telephone conversations are documented in a MeIftO to the 
docket file. These IlteIftOS were not used to form the basis for a licensing 
dec is ion. 

A NUDOCS search for documentation of telephone conversations during the first 
half of tv 1996 revealed thirteen documents. Only thrp.e of those involved the 
licensee. It was concluded that PHs generally do not document telephone 
conversations that are deemed to be of minor significance, and that for 
telephone conversations involving information of significance to a licensing 
detision the licensee documents the information in a letter on the docket to 
the staff. 

It is rec~nded that HRR laanagement clearly define and document expectations
of project ~nagers regarding dOCUMentation of COMmunications with licensees. 
These expectations should take into consideration that PHs routinely conduct 
.undane conversations for which formal documentation would constitute an undue 
burden. Any info~ation which forms the basis of a pending staff licensing 
decision .ust be provided by the licensee on the docket. (See Section 4.2.5.) 
Of note is that the Process Improvement Plan of ADPR includes development of a 
position in this area. 

4.2.2 Technical Staff Coordination and Concurrences 

The teala evaluated various guidance documents related to coordination between 
the project laanager and the technical staff and to appropriate levels of 
concurrence. These guidance documents included NRR Office Letters, the 
Project Manager's Handbook, and NRC Hanagement Directives. 

NRR Office Letter (OL) 803, Revision I, ·Technical Specifications .Review 
Procedures,· dated February 27, 1996, provides guidance and assigns 
responsibilities t~ NRR staff involved in the review of license amendment 
requests or the deve/o~nt of new technical specifications. Ol 803 indicates 
that the project laanager is responsible for determining the appropriate level . 
of technical staff involvement in the review of a proposed license amendment. 
Specifically, the Ol states that ·Staff from the technical branches shall work 
with the project laanager ••s rtquesttd ... ,. and -If .sked by the project
••n.ger, personnel fro- the technical branches shall assist ... • (e.phasis 
added). The Ol goes on to state that the project manager shall coordinate 
technical staff involve-ent in the review. Fina"l1y the Ol indicates that the 
project laanager shall ensure that the review and concurrence chain includes 
all of the individuals responsible for the quality of the document. The 
technical staff should review and concur if (I) the technical staff did not· 
prepare the SER, or (2) the technical staff prepared the SER and the project
laanager has laade substantial changes to the ~~R. 

Ol 803 provides guidance and assignment of responsibility to ensure 
appropriate coordination between the project .anagerand· the technical staff, 
and appropriate technical. staff concurrence in the review of license imendment 
applications. (But see reco-.enditions 3.S(Z) ind 3.5(5).) Ol 803 does not 
iddress coordination of other licensing ac·ions such is requests for reliefs 
or exe-ptions. It ilso does not address coordinition of other tisks such is 
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resolution of generic issues, event reports, 50.59 reviews, response to task 
interface agreeMents from the regions, requests for interpretations f~om 
licensees, 2.206 Director's Decisions, and controlled correspondence. 

Of the 257 documents reviewed, 32 did not contain direct technical staff 
involve.nt by either preparation of or concurrence in the document. The team 
reviewed the content of these documents. Typically they (1) corrected 
typographical errors in previous NRC documents, (2) involved administrative 
changes to plant technical specifications, (3) enclosed standard safety 
evaluations for Generic Letter responses, or (4) denied licensee applications. 
The team did not identify any concerns regarding' the content of these 32 
dOCUMents. . 

In evaluating the ability of the PM to fulfill expectations regarding 
obtiining appropriate concurrences, H was noted that the PM must ha' ~ clear 
guidance on which branch(es) in the AOT organization are to be involved in 
each individual review. To ensure that the PM has adequate information on 
organizational responsibilities within NRR, function-oriented organizational 
charts reflecting those responsibilities at the Section 1evel should he 
promulgated with each re-organization. (See Section 4.2.5. Also ~ee 

reCOMmendation 3.5(2).) 

4.2.3 Signature Authority 

The staff guidance documents related to signature authority and concurrenc~ 

were evaluated. These guidance. documents included NRR Office letters, the 
Project Manager's Handbook, and NRC Management Directives. 

On review of the May 8, 1989, letter from the project manager to Maine Yankee, 
it is the tea.'s understanding that the licensee was of the' opinIon that this 
letter superseded a previous staff position that required the submittal of a 
plant-specific S8lOCA analysis using the previously approved code, RElAP5YA. 
The staff's signature authority, as designated in Ol 101, -Delegation of 
Signature Authority,- does not specifically address the' circumstance of 
general correspondence to a licensee which reverses an existing staff 
position. However, Management exp~ctations and the intent of Ol 101 suggests 
that the May 8, 1989, letter should have required at least the technical staff 
Division Director's signature, possibly the Office Director's. I,n addition, 
the change of licensee COMMitments previously .ade in writing by a telephone 
conversation in which the c~itment revisions involve substantive regulatory 
and technical issues clearly should have involved senior technical staff 
aanageMent involVeMent and concurrence. 

Of the 257 doc~nts reviewed, in ten cases the originating project manager 
signed or concurred as the acting project ~irector~ effectively bypassing 
IUnage.nt oversight. OllOI, Revision 11. issued on August 9, 1996, includes 
a footnote which states that, -Jo ensure appropri.ale independent review, when 
a non-supervisory stiff ltellber is icting- for the,supervisor, the' stiff member 
should not concur and/or sign on their own work. The sta'ff lnelftber should 
obtain concurrence or signature frOlll anoU,~r cognizant supervisor, or the next 
higher level of aanage.nt. - The tum con.:ludes that this revi'sion addresses 
the concerns identified from the "~y 8, 198~, letter and suffices as direction 
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to ensure ippropriite Minagement oversight in the future where supervisor 
concurrence is required. 

Within the AOPR organization, POs are afforded latitude in the imount of 
involvement required in overseeing products issued from NRR. Specifically, 
this effort identified that supervisor concurrence is not always required. 
Some senior, experienced project managers are authorized to sign and ,issue 
various correspondence without obtaining PO concur'rence. Of the 257 documents 
reviewed, 46 did not include any PO concurrence. Of those 46, the project
director was not on distribution for 12. Thus about 18% of the products 
reviewed had no opportunity for PO oversight. 

OL 101 indicates that the Project Director signs approvals and denials 
specified in 10 CFR 50.55a. Of the 257 documents rev1ewed,66 1nvolved 
approvals or denials of inservice inspection and inservice testing (lSI/1ST) 
prognlls, Code reliefs, ind Code alternatives. Of the 66, eight were 
inappropriately signed by the project manager. The project director concurred 
in five of those eight. The PO was on distribution of the other three. The 
teaM did not have any concerns regarding the content of these eight documents. 
No signature iuthority problems were identified for any other type of 
document. 

It is recommended that AOPR staff be reminded of the signature authority for 
approval or denial of licensing requests pursuant to 10 eFR SO.5Sa. (See
Section 4.2.5.) 

An inconsistent standard has evolved within the AOPR organization. ' In some 
cases, if I Senior Project Manger concurs as acting PO in an amendment package 
h~/sh~ or19fn.t~d, such .ction would be contr.ry to RevisIon II to OL 101. In 
other cases, some project managers are not even required to obtain PO 
concurrence in an amendment. In the case of the Hay 8, 1989, letter to Haine 
Yankee, the concurrence by the Project Manager in lieu of his supervisor was 
cited by the OIG asa significant weakness. 

It is reco-.ended that Management ensure uniformity and consistency in 
assuring appropriate oversight of the licensing program. Specifically,
license a-en~nts are significant regulatory actions requiring, JS a minimum, 
first-level supervisor oversight. It is noted that such actions contain other 
checks and balances in the process, including independent reviews by the 
licensing assistant. technical staff, and the Office of Generil Counsel. In 
addition, other licensing actions such as reliefs and exemptions require a 
higher level of lIlanagement involvement. Products that would not nOrMally
require Senior Executive Service (SES) level involvement unless a sensitive or 
unusual issue was fnvolved include meeting summaries, mellOranda to file, and 
routine correspondence. This Matter could best be addressed in a further 
revision of Ol 101. (See Section 4.2.5.) 
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4.2.4 Tracking licensee Commitments 

Staff guidance related to licensee commitments contained in the Project 
Manager's Handbook was evaluated. 

The guidance discusses written utility commitments and notes that such 
ca.mitments are not binding on the utility. It further states that, to the 
extent that such commitments are judged to be a necessary element to support 
an acceptable finding, they should be spelled out clearly in the SER. The 
inference drawn is that, although the commitment is not binding on the 
utility, a change to the commitment would undermine the basis for the staff's 
acceptance and therefore requires prior staff approval. The guidance notes 
that a commitment .ay be given -enforcement strength- by order. The guidance 
states that -any· failure to live up to [a commitment imposed by order] bears a 
stronger enforcement penalty than if it were simply a written commitment.
From this a reader could infer that there was some binding enforcement 
sanction, albeit a lesser one, for failure to live up to a written commitment 
without a confirmatory order. This contradicts the aforementioned statement 
that such a commitment is not binding on the utility. 

The guidance addresses the handling in the licensing process of written 
utility commitments which are deemed to be a necessary part of approval of a 
licensee's proposal. The guidance does not address tracking or follow-up
verification of such commitments. It'a1so does not address the management of 
iower order commitments such as schedular commitments, or commitments provided
verbally (e.g., at inspection exit mee'tings, 1icensing meetings, or 1.n 
telephone conversations.) 

Of the 257 documents reviewed, 13 identified licensee commitments which formed 
the basis of the staff's approval and 6 placed conditions on the staff's 
approval. 

In December 1995, the Commission endorsed the Nuclear Energy Institute (NEI)
guidance on licensee commitment tracking (SECY-95-300). In a staff meeting in 
early 1996, project managers were informed that licensees may be implementing 
the guidance and ~hat project managers would be expected to review their 
licensee's ComMitment tracking system. No formal guidance has beer. issued. 

It is recomnended that NRR management issue clear, formal guida~ce on the 
various levels of licensee commitments, including expectations of the project
.anagers regarding commitment tracking and verification, interaction with the 
Regions in verification of licensee commitments, and project manager oversight
of licensee commitment tracking systems. (See Section 4.2.5.) The team notes 
that AOPR's Process Improvement Plan includes development of guidance on 
documentation of verbal commitments. 

4.2.5 Recom.endations 

(1) MAR .anag...nt should clearly define and doc~nt expectations of project
.anagers regarding docu.entation of ca.-unicat10ns with licensees. These 
expectat ions ~hould take into cons iderati on that PHs rout ine1y c~mduct mundane 
conversations for which formal documentation would constitute an un~ue burden. 
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They should also recognize that the staff has routinely relied on licensee 
recollections of past conversations because no NRC documentation of the 
conversations survived. Any information which forms· the basis of a pending 
staff licensing decision must be provided by the license~ on the docket. 

(2) In evaluating the ability of the PM to fulfill the expectations regarding 
obtaining appropriate concurrences, it is noted that the PM needs clear 
gu1dance on wh1ch branch(es) 1n the technical staff are cognizant for each of 
the var10us technical areas. To ensure that the PM has adequate 1nfo~ation 
on organizational respons1bilit1es within NRR, function-oriented 
organizational charts reflectini those responsib~lities at the Section level 
should be pra.ulgated with each re-organization. 

(3) ADPR staff should be r..inded of the Ol 101 signature authority for 
approvals and denials pursuant to 10 CFR 5O.55a. The team found that 12% of 
these items were signed by the project manager rather than the proj~ct 
director as required by OL 101. The project director had concurred in most of 
those documents. 

(4) NRR .anage.ent should ensure unifo~ity and consistency in assuring 
appropriate oversight of the licensing progr... Specifically, license 
amendments are sig~ificant regulatory actions requiring, as a minimum, first
level supervisor oversight. The team notes that such actions contain other 
checks and balances in the process, including independent reviews by the 
licensing assistant, technical staff, 4nd the Office of General Counsel. In 
addition, other licensing actions such as reliefs and exemptions require a 
higher level of management involvement. Products that would not normally 
require SES level involvement unless a sensitive or unusual issue was involved 
include meeting su~aries, memoranda to file, and routine correspondence. 
This matter could best be addressed in a further revision of OL 101. The team 
notes that AOPR's Process Improvement Plan includes revision of OL 101. 

(5) NRR ..nag...nt should issue clear, foraal guidance on the various levels 
of licensee ca..i~nts, including expectations for the project .anagers
regarding ca..i~nt tracking and verification, interaction with the Regions
in verification of licensee c~it.ents, and project .anager oversight of 
licensee ca..it.ent tracking syst..s. 
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ABB 
ACRS 
ADPR 
ADS 
AnT 
AFW 
ATWS 
B&W 
BWR 
BWOG 
CCW 
CE 
CEOG 
COlR 
CRD 
CY. 
DBA 
DRPE 
DRPW 
OSSA 
tCCS 
EOO 
EM 
EQ 
FSAR 
FTI 
GDC 
GE 
Gl 
HVAC 
I&C 
IEEE 
ISI/IST
LBLOCA 
LCO 
LOCA 
MIST 
MaY 
MSLB 
MWt 
MYAPCo 
NEI 
NPSH 
NSSS 
NRR 
OGC 
OIG 
OL 
OTSG 

LIST OF ABBREVIATIONS 

Asea Brown Boveri 
Advisory Committee on Reactor Safeguards 
Associate Director for Projects, NRR 
automatic depressurization system
Associate Director for Technical Review, HRR 
auxiliary feedwater system
anticipated transient without scram 
Babcock and Wilcox 
boiling water reactor
B&W Owners Group
COMponent cooling water system 
C~ustion Engineering
Combustion Engineering Owners Group
core operating limits report 
control rod drive 
calendar year
design basis accident
Division of Reactor Projects 1/11, NRR 
Division of Reactor Projects III/IV, NRR 
Division of Safety Systems and Analysis, NRR 
emergency core cooling system
Executive Director for Operations
evaluation MOdel 
equipment qualification
Final Safety Assessment Report
FraMatome Technologies, Inc. 
General Design Criterion 
General Electric 
generic 1etter 
heating, ventilating, and air conditioning 
instrumentation and control 
Institute of Electrical and Electronics Engineers 
inservice inspection and inservice testing
large-break loss-of-coolant accident
li.iting condition for ~p~rition 
loss-of-coolant accident 
Multiloop Integral System Test Facility 
MOtor operated valve 
.ain steam line break 
.egawatts thermal
Maine Yankee Atomic Power Company 
Nuclear Energy Institute 
net positive suction head 
nuclear stUll supply systP.m . 
Office of Nuclear Reactor Regulat ion 
Office of General Counsel 
Office of the Inspector General 
NRR Office letter 
once through steall generator 
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peT 
PO 
PDI-3 
PM 
PWR 
QA
RAI 
RCP 
RCS 
RCIC 
RHR 
RSG 
SASG 
SBlOCA 
SBO 
SER 

SES 
SFP 
SG 
SIMS 
SlC 
SONGS 
SPC 
SRP 
SRXB 
TER 
TMI 
TS 
UFSAR 

WNP-2 " 
WOG 
YAEe 

peak clad temperature
project director 
Project Dtrectorate 1-3, NRR 
project .anager
pressurized water reactor 
quality assurance . 
request for addition~l information 
reactor coolant pump 
reactor coolant system 
reactor core isolation cooling system 
restdual heat removal system 
recirculattng steam generator 
Analytical Support Group, NRR 
s.all-break loss-of-coolantacctdent 
station blackout 
safety evaluation report, whether it is entitled ·Safety Evaluation 
Report- or -Safety Evaluation-
Sentor Executive Service 
spent fuel pool 
steam generator
Safety Issues Management System
standby liquid control system
San Onofre Nuclear Generating Station 
Siemens Power Corporation
Standard Review Plan 
Reactor Systems Branch, NRR 
technical evaluation report
Three Mile Island 
technical specification
updated final safety analysis report 
Westinghouse
Washington Publtc Power Supply System Nuclear Project No.2 
Westtnghouse Owners Group
Yankee Ata-ic Electric Company 
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APPENDIX� 

PLAN TO ADDRESS LESSONS LEARNED FROM MAINE YANKEE EXPERIENCE� 
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UNITED STATES� 
NUrLEAR REGI··.ATORYCOMMI~"ION� 

WASHINGTON. DC 205&&-0001 

April 25.1996 

MEMORANDUM TO: Ashok C. Thadani, Associate Director� 
for Technical Review ? .f� 

Office Of. Nuclear Reactor RegU1aUo~/~
 

FROM:� Gary M. Holahan, Director ~~
 
Division of Systems Safety and Anal is� 
Office of Nuclear Reactor Regulation� 

SUBJECT:� PLAN TO ADDRESS LESSONS LEARNED FROM MAINE YANKEE EXPERIENCE 

By memorandum dated January 5, 1996, you requested OSSA to take several 
actions related to the recent Maine Yankee experience involving the 
inappropriate use of the RELAP5YA code for analyses in justification for power 
uprate. We hav1 developed the attached plan which provides an outline of the 
actions the staff will take to address the issues discussed in your
memorandum. We have formed a team to implement the plan consisting of a team 
leader, Phil Cota, Amy Cubbage from the Reactor Systems Branch. and Dan Dorman 
from Reactor Projects. Amy Cut-bage will work on the project 100 percent of 
her time (works part-time schedule), Phil Cot a will work on the project.for 60 
percent of his time, and Dan Dorman will work on the plan for 25 percent of 
his time. In addition, Ralph Caruso will provide support to the team in the 
area of identifying and evaluating options with regd~d to a catalogue of 
codes. We have also attached a timelinefor impleme"ting the plan which 
provides our schedule to complete these activities 1n 5 months. 

Attachment: As� stated 

cc: ~~t. 
D. Donnan 
R. Caruso 
W. McDowell (OIG) 
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PLAN TO ADDRESS MAINE YANKEE ISSUES� 
BACKGROUND� 

As the result of an allegation, the staff became aware of the inappropriate 
use of the RELAP5YA code for analyses in justification for power uprate for 
the Maine Yankee plant. There were sever~l contributing factors t~ this 
occurrence. This situation has prompted the staff to begin a self assessment 
to determine if improvements should be made l·n certain areas. The following 
outline details NRR's plans to evaluate the technical review, item closure, 
and interface aspects of the problem. This will address the code review 
process, the power uprate review process, closure and followup of TMI action 
items, and the process of staff coordination. 

TECHNICAL REVIEW PROCESS ISSUES 

Issue I-I: Is the code review process adequate? Specifically, do st.ff 
evaluations meet the goals of clarity, consistpncy und completeness of review 
in determining the acceptabil ity and appropriateness of the code for its 
intended use? 

Respons i bil ity; A. Cubbage 

RelationshIp to Maine Yankee: 

It was determined that RELAPSYA wa~ not applied for Maine Yankee In d 

manner conforming to the requirements of 10 CFR Part 50.46 and AppendIX 
K nor had it been applied in a manner conformIng to the conditions 
specified in the staff's SER, as necessary for NRC acceptance of the u~e 
of RELAP5YA for small break loss of coolant accident (SBlOCA) analyses 
for Maine Yankee. As a result. the staff concluded that the SBlOCA 
portion of the ECCS analyses performed for MaIne Yankee cycle 15 does 
not conform with the requirement of 10 CFR 50.46 

Planned ac t ions: 

la) Evaluate staff review of code submittals by: 

Comparing the staff review of several SImilar lOCA codes for 
consistency in approach and quality of the revIew by 
addressing the following areas: 

Documentation 
Level of detail of RAls 
Experimental verIficatIon reqUIred (separate 
effect/integral test) 
NRR management oversight and revIew 
ACRS review 
Test problems/standard problem comparison 
Sensitivity study required (noding, tfme step, etc.) 
Conditions attached to SER 
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Determining need for guidance tl) standardlze reVIew process 
in the following areas: 

Example plant calculations 
Define documentation requirements 
Define standard problems
nf! f I"!' .:" it· I I I' i . 
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Define standard problems 
Define sensitivity study criteria 
Evaluate the need for Reg Guide 
Reference sample of other codes 

Resources:� Contract Support: 3 Staff-months (S60K)� 
Technical staff Support: 4 Staff-weeks for evaluation� 

Ib)� Evaluate the code modification review process/followup on� 
licensee/vendor implementation through the following reviews:� 

For code changes that are submitted to the staff for review, 
examine the same areas discussed above for the initial code 
review 

Core operating limits report process - determin~ if gUidance 
in Gl 88-16 needs to be modified to be more speciflC WIth 
regard to SER conditions 

Review the results of completed audItS/Inspections to 
dptermine the need for additional emphaSIS in thiS area 

uetermine if the Core Performan(e Action plan should be 
modified, in light of the results of the above sub-tasks, to 
include more emphasis in the area of code lmplementation by 
licensees and vendors with .n emphaSIS on how SER cpndltlons 
are satisfied 

Resources:� Technical staff 6 staff-weeks 

Ie)� Evaluate options for a catalogue of codes and related approvals.
limitations, and conditlons 

Identify potential options (COMPLETE) 

Eva 1uate the fo 11 ow, nq opU ons: 

1.� Licensee documentation of complIance with conditlons; 
2.� NRC Catalogue of analytIcal license requirements; 
3.� Eli.ination of conditl0ns In SERs for general 

Methodological models; and 
4.� Elilllination of approvaJ for'general methodological

'lIIOdels. 

Resources: Phil Cota (2 shff-wee'(s) w'th <,upport from SRXB member and, 
.Ralph Caruso as necessary 



Issue "1-2: fs the staff revIew process for power uprates ddeQuate? What are 
its strengths and weaknesses? How can it be improved? 

Responsibility: Phil Cota 

Relationship to Maine Yankee: 

RflAPSYA was used inappropriately in support of Maine Yankee's power 
uprate. As a result the staff will consider whether the power uprate 
review process was a contributing factor in this problem. and whether 
the level of detail of current and future power uprate reviews is 
sufficient to prevent similar problems. 

Planned act ions: 

Revisit all� comple' 1 power uprate SfRs to determine if the scope of 
review was adequate. 

How did the staff assure that codes are properly implemented 
for supporting analyses (pay p~rticular attention to how 
code SfR conditions are used)? 

How did the staff revIew the impact of the power uprate on 
the Technical Specificatlons? 

How did the� staff followup on the Incorporation of power 
uprate changes into modificatl0ns of desi~n basis 
documents? 

Determine if addit;onal staff guidance is required 

Resources:� Contract support 8 staff-weeks (S40K) 
Phil Cot a 2 staff-week5 

,.=-.� 



II ISSUE CLOSURE AND INTERFACE ISSUlS 

Issue II-I: Was the closeout of 1MI action ite~~ ~onp properly? 

Responsibility: D. Dorman 

Relationship To Maine Yankee: 

TMI action item II.K.3.31 stated the NRC position that plant-specific 
~alculations using NRC-approved models for SBLOCA. as described in item 
II.K.3.30 to show compliance with 10 CFR 50.46. should be submitted for 
NRC approval by all licensees. and that the cals~lations shall be 
submitted by January I, 1983 or 1 year after staff approval of LOCA 
analysis models, whichever is later. 1MI actIon Item II.K.3.30 was 
closed for ~aine Yankee by letter dated January 30. 1989. which 
forwarded staff approval of the computer code RfLAP5YA as a licen~.ng 
method for small-break LOCA analyses.· Accordingly. plant-specific 
calculations were supposed to be submItted tu the NRC by January 30. 
1990 (one year after approval of the model). However. the Item was 
closed based on a commitment that Maine Yankee would perform plant 
specific calculations using RELAP5YA for CYCLE 12 reload analyses. The 
staff's letter did not specifically reqUIre dny further submIttals for 
closure of this item, but did IndIcate thdt i 1(ensee ImplementatIon of 
the code may be subject to future inspect lorl Hw flJl f 11lment of the 
licensees commitment wa" never JerlfH>(j Dr th.' ·.!.lff. 

Planned Actions: 

Review the closeout of TMI ActIon Itp~·. it K3-30. IIK3.1!. and 
II.K.3.5 on� all applIcable plant') 

Identify potential problem areas 

Identify issues that were c10"t'(j OIl! In d mannE'r SImIlar to 
II.K.3.31 (I.e .. no technlCdl ·.taft concurrence. no <,afpty 
evaluation. no plant-')pec1flc \uhmltTal). 

Review followup proc~,>s for rp410l101 Mill heddquarters 
verification of closure of Item" 

Review NURfG-1435 and safety 1"\\1"', mdndyement system (5IM~l 
data for vulnerable areas 

Review problem areas IdentifIed above for ddpQUdCy of closeout 

Were issues� closed out based on (ommltmf?nh. and .did staff 
followup to� verify completIon?" 

Determine if a change is warranted In thp pro(p~~ for clOSIng out 
issues and develop additIonal staff qUl~dn( p a~ approprlat~ 

Resources:� 25% of Projects Team Member's tl~" flir 1 ~'\llnlh 

Contract support 1 staff-month (S20KI 
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Issu~ II-Z: Are the interfaces between the NRR urU1Plts organIzatIon and the 
licenspes, and between the NRR projects organIzatIon and the NRR technical 
staff adequate? 

Responsibility: D. Dorman 

Relationship to Maine Yankee: 

As discussed above. the closure of IMI actIon Item II.K.3.31 was based 
on a conrnHment from the li censee. Closure of th is item was 
conrnunicated to the licensee by a letter from the NRR project manager. 
This letter was signed out by the project manager without concurrence 
from the technical staff or from projects mancigement. The letter 
closing this item in effect superseded the requirements of TMI action 
item II.K.3.31. . 

Planned Actions: 

Evaluate documentation of communlratlon~ ~lth lIcensee 

Examine current prOject managf'r qUl,lance for technIcal staff 
coordination and concurrence~ 

[)Camlne sIgnature authOrity WIth ,'p)lJ"'ct to \upersedlng 
preVIOuS staff PO;lt1011\ and.or r-,·qljlr·.)~ent·) 

ExamIne current proJect manager ~j\'I(leH1L~ 
regardIng how to track llcens"'''' .... · IUfT'FI'1!fmpnt"
for llcen'>1r'y dP~'11ration', 
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"11.stones for t~. "a1n. Yankee Lessons Learned Action Plan 

Team Memberl� 
Support Resource� 

SRXB Staff 
(Amy CIJbbage) 

Technical 
Contractor 

Projects� Staff 
(Dan Donnan) 

Team Leider 
(Phil Cota) 

Time� 
(From Action Plan Initiation)� 

o lmth Zmth 3mth 4mth 

1------------1-----1-------------------1 
I-Ib� Rpt Ccntract support 

prep [valuate findings 

/-----------------------/
I-Ia. I-lb. & 1-2 

/-------/-------/-------/-----/�
11-2 Contract 11-1 Rpt�

Support prep� 

Smth 

1**** 

/**** 

/--------/-------------------/ /--------/**•• 
Contract I-Ie. 1-2 &� Report
Placement Contract support Prep. 


