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<iuhject: ·me Staff Safety Ev.-.luation of First Pass Stuff Detens1on1ng 

?.cfcrcnc l!s : (a) letter fr<l"l B. Y.anga (r.PU) to 8. Snyder (llRC), 4410-tl3-l-OZ~2, 
Head Renoval - First Pass Stud OP.tensioning, dated Sept. 29, 19!13. 

{h) Letter fr<n u. Snyder (IIRC) to B. •:anga (GPU). First Pass Stud 
r.ctcnsfoning - Request for 1\dditional Infor"'"'ation, dated 
ncca1ber G, l'J83. 

(c) Letter fr<l"l !l. Kanga (GPIJ) to !l. Snyder (NRC), 4410-34-l-0009 1 

Pesponses to Request for 1\ddftional Infornation - First 
Pass Stud Octensioning, dated January 30, 1984. 

This letter is in response to your letter. Reference (a). which forwards your 
safety evaluation and request for our approval of first pass (i.e •• f)artial) 
dctcns ionin9 of the 60 reactor pressure vessel (QPY) studs and removal of up to 
5 sU•ds. P~fercnce (c) orovfdes further information in support of your safety 
cvJluatfon and was su~~ittcd fn response to our request for additional infort1a
tfon (Reference b). 

StuJ dt'tensionfng is nomally " routine activity during the reactor pressure 
vco;sel hc.lr1 renoval sequence. Houever, at nn-2, the studs and associated 
nuts uhfch hol d the sturls in tension have not been detensioned for a period in 
excess of five years and ·~ay well he stuck due to rust and corrosion of the 
nct~l surfaces. Inasnuch as stud dctensioning is a prerequisite to RPV head 
renoval, it is i~portant to dete~ine as early as possible if the studs can be 
rle tens f oncd uithout di fffculty. 

The•·c arc 60 studs with associated nuts and washers which bolt the RPV head to 
the vessel flange. T\~ concentric, netal •o" ring ~skets provide the seal 
bcb4ccn the RPV head and vessel nating surfaces. In the present fully tensioned 
condition, the RPV head exerts approxiMately G3 million pounds of force on the 
v~s sel flan~e. This force is a result of the tension or elongation appliQd to 
the stu,fs durfnq the head bolting sequence. In the fully tensioned condftion. 
the avcra9e elongation in cac~ stud is approxinately 0.047 inches and the 
vessel dcsiqn pressure rating is ZSOO psig. 
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llr. B. •:. Kang" -2-

Stud rfntcnsfonfng fs accoc1plishcd by rclicving the tension or elongation 
in each stud and 1s nomally a two pass (i.e., t\10 step) process. The 
dctensionin9 process involves stretchi~ the studs and partially unwinding 
the nuts, in a patterned sequence, u1th a hyr:lraulfc detcnsfonin9 nachinc. 
Ouring first pass stud detensioning, the elongation in each of the 60 
studs ,.,111 be reduced frOCl approxinatcly 0.047 inches to 0.03 inches. Your 
proposal also involves the suhscqucnt full de~ensfoning and rcnoval of up 
t fl five studs .,nd associated nuts. 

Thn prir.rary purpose of first pass stud dctcnsfonfng is to check for stuck 
nuts and studs so that tooling anrl procedures can be dcVI~loped to facilitate 
future h~ad ro~oval. Rcnoval of up to ffvc studs ~11 pcmft cxanfnatfon of 
their condition and provide 1nfomation related to removal of the r!!minfnq 
studs and nuts durinq the head rCr.loval sequence. Following conpletion of first 
flitS!: sturl detensioning activities, including the rcnoval of up to five studs, 
th~ RPV head would be in a condition in which it exerts approxinately 39 
nillion pounds of force on the vessel flange nating surface. This force 
corresponds to a vessel pressure retaining capability of approxfnatcly 
lfiOO llS ig. 

The plant Technical Specifications oresently limit the allo,~ble pressure fn 
the reactor coolant systoo to less than 500 psig. In our review, we have 
cons ide red the capah111ty of the reactor vessel head seal for holding up to 
1000 pSiCJ (f.c., the GPII design objective to ensure the capability of holding 
pressures within the li~its of the Technical Specifications) following first 
pass tlet.ensioning of all studs and subsequent removal of up to five studs. In 
this r~Jard, we have exanint~ the tcnpcraturc history of the nctal in the reactor 
vessel flan9c and head mating surface to dete~ine if t~pcraturc extrcncs (i.e., 
tcnpcraturcs in excess of 960 °C, the nelting point of silver) resulting fron the 
~ccident have affected the silver cladding on the surface of the flanuc •o• 
r1ny seals. \!e have evaluated the estinates of the occupational exposure 
likely to ba 1ncurr~ in the conduct of first pass stud detensioning activities. 
\lc have reviewed the plant Tachnical Specifications which were frnpler.~entt'd by 
the Dircctor•s Order of February 11, 1980 to sec if any changes thereto are 
nccassary or warranted. Lastly, inasnuch as first pass stud detensioning 
involvas a chanqe in tha pressure retai~in9 capability of the RPV, we have 
rcvicHcd the related activities to dctemine if they represent an •unreviC\-ICd 
safetv question" \'lhen evaluated against the criteria of 10 CFR Part 50.59 
(Changes, tests and experfnents). 

Our review indicates that the partial unloading (i.e., first pass detension
ing) of all sturfs and suhsequcnt full detensfonin<J and rt'nOval of up to five 
studs 110uld st111 leave the RPV head with approximately 39 Million pounds of 
holt force on the vessel flange. This value conservatively nC9lects the weight 
of the RPV head. This force corresponds to a vessel pressure retaining capa
bility of approxinatcly 1600 psfq which is well in excess of the GPU objective 
of a pressure retaining capability of 1000 psig. The capability for pressurizing 
the reactor coolant systcn (presently linitcd to 600 psi9 by the plant Technical 
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As part of our cvalu~tion of th~ pressure rr.tainin~ capahility of the RPV, 
11e cxilnincd the inpact that first pass stud dctensionin~ night have on th~ 
two ~t~l "~" rfn'J g~skcts in the qpv flanae. Dccause of the qeonctrfcal 
confi~uration of the vessel an1 head nating surfaces and the location of 
the stu:1s in thr. perfi"'.cter of the flange (sec Figure 1), the fully tP.nsionc1 
co•1.li t ion produces a slight deflect ion or gap between the natin9 surfaces 
~t the flPV radial location inside the "0" ring gaskets. llhen the stwls arc 
dctcnsfoncd, this qap is reduced. Thus, first pass stud rlctcnsioning 
actual! y increases the cmpression of the natinQ surf"ces on the flange "0" 
ring seals, thP.rehy !'laintaining the full intC9r1ty of the flange seals, 
:~e also note that the "!>" rinqs arc tfesiqned as hollow tubes with slotted 
holc:s \lhich ccmft the "0" ring to expand (when subjected to rising vessel 
prP.ssurc) ag~fnst the flange Ntfng surfaces and ensure a good seal. \!c 
havr. also cJW1ined the cstf.,atcs you provided for the naxiror:~ tcnpcratures 
that the "0" rill') ga sl:ets were subjected to durill') the acciclent sequence to 
j~tcr,ine if the silver cla~ding (0.004 to 0.006 inches thick) on the 
st"inlcss steel 9as~ets ni~ht have degraded and affected sealinq capability. 
\le concur u1th your analysis tlhich concludes that the tcnpcratures in the 
vicinity of the "O" rln!JS woulli he bounffed by the csti!'latcd r.ax inurn ttt':tpcr
abJrc (aooroxinatcly 485 °C) of the inside surface of the vessel in the 
fli!IIIJC rcqion durin~ the accident sequence. The no• rings arc protected 
to a dc~ree by virtue of their location in the nrv flange which consists 
of a nass tvc anount of nctal carMble of actinq as a heat sink during a 
transient. ~le conclude that the tcn~raturcs occurring in the nange 
durinq the accfc4ent sequence would not have affected the integrity of the 
stlvcr cl'lcldin'J (the rJCltino point of silver is approxtnatcly 960 °C) on 
the •n" rir><J seal. Accorcttngly, the "o• ring should be capable of perform
in~ its· intended function with little risk of leakage through the flan9e 
seill in the event the vessel is refilled and pressurized at sooc time in 
the future. 

l:fth rcgtlrd to the occupational exposure likely to be incurred to C<J'Iplctc 
first rass stud detensioning activities, you esttnated a total exposure of · 
15 ran-rcn hascd on 151 nan-hours of in-contaiment \-IOrlc. \!e hclieve that 
the ~stinate 1s low 1n that it docs not provicte for the contingency of 
de.l linq \11th stuck stucls and nuts. !lore than five years have passed since the 
previous dctcnsioning of the sb1ds and the studs have surface rust and corrosion. 
\lc believe that there "is substJntial potential for additional worlc during stud 
r~mova 1 ancl that approx1r.atel y 75 nan-hours of 1n-conta i nncnt work would he 
rciJui red to rcnove up to five studs and nuts that cannot he r.lan1pulated 
usi09 the standarrl techniflUeS. Accordingly, \IC est1natc that first pass stud 
detcnsionfng activities could result in as nuch as approx1natcly 23 nan-rcn of 
occupational exposure. This cstinatc is well within the range of inpacts 
previously assesst~ in the staff's Progra~atic Environnental IMpact Stat~ent 
(PEIS). 

Hfth r~Jarrl to the conduct of first pass stud detcnsioning activities, we have 
rcviC\Iccl the plant Technical Specifications which were inpll'f'lCntcd by the 
Dt rector• s Order of February 11 , 1980 and dctemincd that no changes to the · 
icchnical SrccificatiOils are ncccssarv or warrantrid. lie have also evaluated 
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the activities to d~teminc if they represent an unrevie'ted safety question 
'lhcn evaluatCfl Mainst the criteria of 10 CFR Part 50.59. The activities 
'~uld involve ~n unrevicwed safety question (i) if the proba~ility of occur
•·ence o•· the conscquC!nces of an accident or nat function of cquipr1cnt ir:1portant 
to safety previously evaluat~J in the safetv analysis report nay ~ increased; 
or (ii) 1f a possihflfty for an accfctent or ualfunction of a different type than 
any evaluate-d orcviously in the safety analysis report my be created; or (iii) 
1f the r1<11"gin of safety as defined in the basis for any Technical Specification 
is reduced. 

\le havn •·cvie1·ted the sequence of activities involved 1n first pass stud 
dctcnsioninq anr1 cfctemined that they \1f11 not result 1n an increase in 
the pro'lability of occurrence or the consequences of an accident or nat
function of cqu1pncnt. Stud dctcnsionfn9 1s a nomal activity at any 
c<n1ertcal nuclear poucr nlant (c.9., for refueling or r:1aintcnancc) and 
the planned effort at 1m-2 will be conductcd in the sa'le Nnner, using 
standard dctcnsfoning cqui~cnt and proc('durcs, as for any facility. The 
planned effort wn 1 not perturb reactor coolant uater level (currently 
ahout one foot bclo~t the vessel flange elevation) or affect the conditions 
inside the I!PV. The reactor pressure vessel is currently in the depressur
ized, vented condition. Shoult1 the RCS require repressurization, for whatever 
rcl'lson, the capallf11ty for acca"ll10dating systm pressures up to the technical 
specification linit of 600 psig is unaffected by first pass stud detensioning as 
ar1ple rlar!Jin is provided for pressure retaining capability (i.e., well in excess 
of 1000 psig). further, in the unlikely event of systEM leakage or other 
upset condition, the consequences ~ulrl he significantly diminished fra.1 
those previously evaluated 1n thl'! final Safety Analysis Report (FSAR) because 
of the rclatively ben1gr, conditions within the RPV. The core dacay heat is 
only 1 'I 1:11 (aprroxil'!atel y 20 hc:r~c toasters) and, due to radioactive decay, the 
core is devoid of the bul~ of those radionuclidcs (i.e., radfoiodines and noble 
'Ji\Scs) 11!1ich could otherwise fom a potential airborne source tcnn for offsite 
release. l'oraovcr, all safety equipncnt associated with tha control and 
pOtential release of radioactive material is fully operational. The operation 
of thase safety systcns, considerin!J the 19 r.w of oocay heat and the lower 
raclionuc11c11:! source tem, preclude any credible accident consequence frcn 
exccedfll!J those consequences identificcl 1n the rsM. 
\lc have cval uatl'd possible accidents or nat functions that could be created 
hy stud dcten~ioning activities and detcrnincd that none of these events 
arc of a different type than those previously evaluated in the FSAR. The 
events considered were those that could result in leakage frcn the reactor 
coolant system (e.g •• fron refilling and pressurization) which 1~ evaluated as 
a loss of coolant accident (LOCA) 1n the F~~n. For present TIIl-2 conditions, 
with decay heat of approxinatcly 19 Kw and the absence of short-lived rad1o
iod1ncs and noble gases, the TIII-2 situation is well bounded by the FSAR large 
LOCA analyses. 
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l~c helve r~vicHcrl the plant Tcct-nical S!)Ccifications and the bases for the 
o;-:r:ci fications to dctcminc if any nJrgins of safety. as defined in the 
N!ses. ll.1vr. been rcducc.1. The Technical Soocification linH for reactor 
coolant systcn pressure 1s 600 osig. This linit is based on the need to 
control sys t<n ~res sure to prevent a nonduct ile fa flurc of the sys tm 
•mile at the sane tine pennfttinQ the systen pressure to be naintaincd at 
~ sufficiently high value to pcnnit operation of the reactor coolant 
PWIPS. llo•1r.ver, the T!II-2 reactor coolant punps have not operated 
since late A~ril 1~7q and. 9iven the low level of decay heat, the punps 
arc not necdecl for clccay heat rcnoval. l·:oreover. there is little 
potential for any credible event which could lead to pressurization of 
the reactor .:oolant systen in excess of the Technical Specification 11nft. 
The pres5ure retaining capability of the RPV following first pass stud 
de tens 1 oni ng is r1ore than double the pressure linftcd by the plant Technical 
Specifications (Gt'lO [)SiCJ). Further, the reactor coolant systen is protected 
frm an.v credible overprcssuri:!ation event (t.c., operation of the Standby 
Pressure Control syst~ for processfn~ reactor coolant) by relief valves that 
uould autO'latically linft systcr~ pressure hclow the Technical Specification 
linft. This protection fr0"1 overpressur1zation fs provided both fn the Standhy 
Pressure Control Systen (when in usc to naintilin systCI'I pressure) and in reactor 
coolant systcn pfpfng \men the syst~ fs isolated fran the Standby Pressure 
Control Systen. Thus, the reduction fn pressure retaining capab111ty resulting 
frm first pass stud detensfoning will not affect systcn ductility concerns. He 
conclude. therefore, that no nargin of safety for any Specification has been 
rcrlucetl. Accordin')ly. we conclude that first pass stud detenstoning activities 
do not r!!prcscnt an unrcvi cwed safety ques t1 on. 

On the bttsis of our safety revim., as described above, we conclude that first 
J'l<lS'O stuci dctensionfng poses insignificant rfsk to the occupational uorkforce 
anr! offsfto puhlic. Mdft1onalty, the estimated cnvironncntal inpacts frm 
first PdSS stud dctensioning fall uithfn the scope of those previously assessed 
in the staff's PElS. Accordingly, first pass stud dctcnsioning and the associ
ated activities can be inplcnentcd follo~ting fomal NP.C approval of related 
procerfur~s. in accordance \·tith Section G.fl.2 of the plant Technical Spccifi-
ca tinns. 

cc: J. Oarton 
J. Byrne 
J. Larson 
Service Oistribution List 

( ser. attached) 

Sincerely, 

OrltiAal slaOid by 
8. J. Snyder 

Bernard J. Snyder, Progran Director 
Three 1:11e Island Prograr.~ Office 
Office of Nuclear Reactor Regulation 
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