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J. G. KMppler, 'Director, Region III

As aused, du~rinjg our 'telephone. C 30,e nna 

Point 1~ eg~ a through wal .Onu~A ,bne ael feda -pr 
1ines-fisdo- j6h- cotainrienit which ~p are~ pi timlewt~ 

hamer. ThOereetve Aion was to ch 6fae ~e~~ainof, 
the-be'dxuat-eIc *1te. Th Sur pat asiind e1er'w4hwrprted bln saeta e -lfatioris 

-&ek-6r b-te 'by-& the s aase. Rr it~t 3 an~ 
410 -etj~ 'Oorienea Orat- o'-enprobimsi 'i~h I n e to,;, 
th& beam, g0ea or xthch had' long, rus.& '~zoti png~ih~ 

steam geA9i7ib-orqs' T~heir fix vd to cut the.7~f-ldatr I~' 'r e-ro 
the ..pipe '(See attaehVd sketch). All of-th' Ab-6- i a'An~ Vee 
made ,to6 q-4~' &V-Ing pip&'jrxhs diiect10yt4 the-'strte0am 

'herb proibability' forg~~~~aro am bub~1~s 

Th Cok I~ht6 may use ithie, samie model o f s e rtr(Wet 

Abv.tuibd,. undl&) and-nidy encoxinter simiar4 ' .reblems. The Z~ 
plants may ,a:l~ be, a cadidate Yu ywij 2zvsiga te 
p6tential r h'Wei pxoblems, with the licensee

Attachments: 
1L.' Sketch, 
2. -W Letger

*'&'naI slfged -b, L,. waten 

1. L. Berat-an 
-enor Stuctural Ehginelr, 

Technical Ass sanc Banch, 

dated January 10, 1974
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cY- air .  

Phlrida Po-,,:er &1ioght Covejany 
,-r-v Paint U.,s ~ 

t GtmCe( I. -, -q pp reow -r NPr2

e.eie c 4it tht -mmam e for c5.inr consid ratic

t i Ite r~ dsfiitea Tt~rni~ uf tk ccdtiy PXrr~ at1 t 

s1nitiar to the epi.At: Yz 1C I't-xR Pen eealyas ~ ± 
that jIs ta!c. itshatahO%5ovnn that, th 1:li wte ZhI'a:M-3r was= 

fI- 1 1ep r-:1 tio ti E hI 'J!Jt~~jtrad the tac 
te fedwatEr , pite Coret D y5 t r Liu tog t2~ fd 

IN SprevemiterJteddi-o hefs-wtr'u rhn tefe it 

u n c d2 n, l ura rt r r c er s~$ in th * n' en eystim r' 
f~ Fl -5 e 

, Lit!feed ing tio a at the C!'~ c i~n~ h e'~d 

sincl thi practicp I"~ irsttue unfi, tIhe- h -- a Un-it kn ,- r Xi'c 
MCh t~k Thrkev Poict h lyu at Nnharr Lttie If prxitiv 

,25 f e :t Of hOrizountal fee&:-ater pi pi n- at t he s amQ evto Ul tu fee~d 
ri ng..  

riefly% thk-e con-ditions leadino -t h ae atr at JI~hana wvere as5 fOl..-.

[}u'rin Hot Funtt.; Tcsting. a steam generator lo-be level 
reactor trip wa srj-v Ia ted. For th utrnomss' of the t -t, th 

stamnnrator wstu', level Ia raintaihed at iolt0 babic, wt hea 
feed&.water rinrg 4, fhr aproimzey 20 mnutes . After the tf?' 
the wat-er harm;r occurr~d during steiin genierator level make-up

1.~. * .h &t2$ ~± '. .b.%
4 

.~.<;'c- .~)x->----4- ~ -cc'; 
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with the auxiliary feedwater purgp. Suhseuenz inspection of 
the feedw'atcr train rev~ealed damage to the imin AMedat& 
pipe snubbers, to Ehe auxiliary feadwater pump medmanical 
sea!. and to the auiir fcedwater puav pressure gauge 
A later inpecticn of the stA= generator internals found 
no dwaage.  

From this experience wt have identified those conditions which- invitea 
destructiv, wJater' hanp3Tar in the fzzedwater 1lins: 

I. Hight Maein gtnerator tevperature and pressure 
2. Col water 'in the fee line 
3. Fled rngc uncawe red by lo-w water level in the steam generator 
4. Nr feed MWc for enougih time (several minutes) to eri 

drainingq of .. th fe ring andi any horizontal run feed pipe 
followed by 

5. Cold feedtmter added at a significant rate-

we bel ieye that all five of these cornditicins are iWec&ssary tco generati ng 
a water hao.er. but we cannot quantify them! (That is, wha~t fe'ed t ._pera

turG i w hminimum. Un th of horizonail piping~ i.5 tes t 

However. based on the earlier Yankgw-Rawe experiece, VNestt-mhourse rc: 
to *-ilhama that th ed M line be alap to provide a loop seal or vshrwha2 

eliinate the horizontl run. This samen "fix"> has been 5uOcssfull applied 7 
to VEPO's Surrv Statiotn wbesasvr ae-hmzir a loecui~ ,,.  

Thei prolemwas further enhanced by the fact that the feedwater lines wr 
at a higher elevation than the Seaw;-ater ring in scome cases. The installfv 
of loop seals appears to have corrected their problem 

Regiardinge the steam gesnerator fendtater line water hammrer experienced at 
Indian Pointa, our evaluation to date has not yet definitely isolated the 
mechanism. W~e have only tentatively concluded that i!t could well have e; 
the result of a "shocidec' set-~up by a malfunctioning feedwater check 

valve.As a conservative measur-e. howver. we have recommended the inlfl" 
lotion of laep seals, -Ar their installation also has the horizontal run -f-.  
pipingl at the sam e t3iofls as the feadwater nozzles.  

Htdon these various Occurrences of this water bammr phenumenon anCiJ *h 
subseOquen t fix employed1 we r-ec'nnand that the Turkey Point steam 95nwrthRefr 

'-feedwqater lines be modified to preclude the possibility of draining any prt 
of the line into the steram generator, i.e.. ensure that the feed lines ra-ti'i 
Maer filled during' all opurating codtosby tmaing the feedwrater nole* 

the highest point in the feed.atcr system downstream of the feed regulatin..  
valve, and, minimize as much as possible the length of interconnecting l;rit, 
zontal p1iing on the same elevation as the feedwater nozzle.
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inl Onsider'tion of the existing corigura&Qnr of the feedwater ine at 
Turkey Points, thilOjetv can. be met by a nmhe:r of arrangenents; 

1. The adition of loopi sca iidiately i~t thek fMfwater rWZZIes 
. 2. Exitw daw A=~r ro the fee 3atr nozzle thog 

Any of these altnties would be acetable as they gch seve to prvenV_ 

We further sugges~t that all poin~ts of rig~id suppdt uf the± feed Aina, i..  

continmnt penetration,~ he evaluated A~r pgsible duae 
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