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WARHINGTLN, L. O, STTEE

MEMORANDUM FOR:  Edson Case, NRR ¥~

John Davis, l&E
FROM: John Ahearne 3”5"'
SUBJELT: RESTART OF DAVIS-BESSE UNIT

Attached for your information and review are copies of two analyses of
the Septemb:r 24, 1977, incident at Davis-Besse, one by Babcock and :
Wilcox, the other apparently by the licensee. I note that the B&W pape
is labelled '4dvance Copy," so there may have been & later version. |
would appreciace any comments you may have on these analyses, particu-
larly how they me. relate to the Three Mile Island accident.

1 understand that 1&E has reguested that Metropolitan Edison not restart
Davis-Besse Unit 1 without first notifying I&E, and that this restart is
tentatively scheduled for sometime in the April $-10 time frame. Since
the reports from the operators of B&k plants called for in the IE Bulleti
75-05, Nuclear Incident at Three Mile Island, sent on April 1 are due at
about that same time, I strongly recommend that Metropolitan Edison be
requested not to restart Unit 1 until NRC has received and reviewed
these responses for whatever implications they may “ave on further
operation of Unit 1.

ttachments

cc: Chairman Hendrie
Commissioner Gilinyky
Commissioner Kennedy
Commissioner Bradfora
SECY
EDO
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Of these two trensients the loss of feedwater results in the greater
. volimesric coolant contrection, because the forced coolant flow (RC
Pusps coperating) causes & faster rate of heat rejection to the stezn
generator. T
1. loss of Offsite Pover
. ;glyn.ngz__gg..g.&x,n_s for a reactor trip following 2 loss of
offsite pover show that the pressurizer loses indication but édoas
not enpty. The assumptions used to derive this result include
full runout auxiliary feecvater flow (M2400 gpm) resulting in e
£i11 tize to 120" of about 4 minutes. No net mass change to the
prizary coolant (no makeup, no letdewn) vas considered, even thou
the makeup controls would respond to decreasing pressurizer level
by increasing the net input to a2dove 200.gpm. At the terminasisn
of the transient tie pressurizer level is slightly above the ou:il
inte the surge line. Reactor coolant.pressure reaches about 160C
and high pressure injection may be automatically imitiated.
Although the net mzkeup was not considered, it would in fact caus
the pressurizer to refill to the norrmal level., At the same tine
comsression of the steam would cause a2 partial repressurizetiosn ¢
the system ensuring that the coolant remains subcocled. This tr:
presents no safety concerns.
2. Lless of Feediater '
This transient has 2 greater reactor coolant contraction than the
L™ loss of offsite pover case, rosulting in emptying of the pressui:
—u kﬁu’é;**— Consegquently it will de descri qed in greater detail. g
: A brief su=zary of the events is!
g < ..-ra.o:: ?‘-““:' . .
. UL " S0 of 21 4 " .
e Ha e Reactor trip Tine = 0
—-tw ’?: J‘-W"-: l):%' o j p
/ o Makeup control valve cpens wice adnitting Tice = OF
full makeup to reactor coolant systen e
“y 28 e AR initiated Tira 40 se
-’,'-".-z s L T s . y -
A red Siasansid e Pressurizer empties; RC system pressure
; slightly greater than 1800 psi . Tine Y 2 min
e WPI initiated by STAS; makeup isclated Tmeh"»jZ' ris
o Steax generater level = 10 £t; voids
: 0 5 exist in resctor coslant TizeJJ¢ min
95004 ‘ e HPI inf lcv' replaces volume eccupied by
voids; pressurizer levsl begins to be
res:o.ed TimeJ7°8 nix
. e} PIPSITI vl N s
LAt The major concerns thot evolve frem this trensient are the
e e disposition of the steam voide and the 2ppreach to DN3. gsh *
of the concemns are azelicrated by the reactor coolant pumps
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Stean voids will not collect in reactor coolant piping ¢nd po flevw
blockzge will occur becauvse of dispersal and mixing by the forcec
€low., DN? sceceptance eriterion limit w1l de wet because the power
output of the core is at the decey heat level and all reactor pu=:s
are cperating, meintainiag cove heat resoval. Ve conglude that no
safety prodlen exists. - ;

TABLE 1: STIAM AXD FIIDWATIR LINT RUPTURI CONTROL SYSTENM

(STRCS)ACTUATION PARANZITIRS .
Actuetion Parazzeter ‘ ’ . Aceident
Ssaticon Varizdles Setdoint :
1. Llow Stean line & 581.6 psigls? Stean Line Bre:h
Pressure ' - Feedwater Line 3:
2. low SC Level & 17 inches’ Loss of F/¥
3. SC Pressure Mizus » :> 197.6 psil FWls, LOXIW

-
Main Feecdvater lLine Pressure

4, loss of ALl RC Pu:p53 loss of Oif-Sitze

ROTES:

1. When actuzted, STRCS closes both cain stezs isolation valves, closes ©:
pain FW control and step valves, initiztes ATW and controls AFW no main

2 120 inch level in the SCs.

2. Alignzent of AFW to 2 pressuri:ed S5 is provicded for steam and feedwate
line breaks. ) ;

3, AW f{pitiz:zion but steaxm snd feecwater line Isolatien doef no: occur.

95004016, |



‘111, Boundirs Assivsis of 1ess of Feedwater Tvent With Tailure of
Oserator to Control Feeciater level at 335"

- e s

Intreducticn:

® The follewing dounding analysis conservatively predicts the events
| eccurring vithin the primary reacter coolant systen end reagtor,
followving 8 loss of main feedvater froz 1004 power for the Davise
Besse Unit 1. Auxiliery feedvater control has been assumed at 10
fee: wvithin both stean generators.

_ Results:

l:zecause of the conservative, bounding, natuse of this calculatien,

"the overceosling of the prinmery system due to ;ux“i;ry feedvater
dnjection causes a contraction of coolent volume sufficient to
\crcatc s eas within the pricary systex. The stesn is shewn to be
uniforsly distriduted within the R»S and the void fractien is &I,
The reaster coolant purps maintadin full capability. The DNB ratis
is shown tov exceed 2.0 and no return to criticality potential
exists., 7Thes, during the course of the incident, no core problens
develop., Turther, following the time of zaximus contr action, the
systen recovers to full pressure, pressurizer function is rcga*wtd
and the reactor coolant returns to 2 subdeooled water configuraticn

without operator acti

An2lysis:

The following assuzpiicns have been made to essure the bounding
pature of the Tesults:

Resctor Pover:

1007 until boiling stops in the stean generators; 0% a2fcer that
ize. This assusption is cc:se-vg.lve @s core heat would compensate
for the cooling caused by the eauxil r feedwater.
Initicl Coolant Inventories Water:
190 3 ‘
RCS = 11290 It
3

ressurizer = B64 £t
These assucptions are ne=inal operating values.

-

Initial Tezperatures:

The vhole syster is taken-to be 2t T = S82°F,
: average

This assuzption is a reasonable averagsz.
Initial Sysiez Mass: & 500,000 lba

Tne =2ss is figured frox the tezperature and volu=as above.
b
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Yaresp Systen:

Ne credit s taken for adi2itienal makeup flow which will eccur es
the pressurizer loses level. (In al likelihood, the rakeup systes
vill eontrisute approxizately 200 £:° extra liquid wveluze).

Local Power (kw/ft): 18.4 we/ft

This value is teken 2s the mexizus sllowed by Technical Specifica-
tions.

Secondasy Side Voluze At 10 Foot level

3

711 £ft° per generator, actual veluse.

Auxiliary Teedwater Flow:

166.5 £t3/:in. per generator a2ctual valye.
Auxiliary Feedwater Enthalpy:

8 Btu/ldm lover dound for maxizum cooling. z

With the inisizting event, loss of cein feedwater, the reictor coslant

syste> pressure will start to rise. Resctor tvip will occur en high RCS

pressure. Follewing trip, the RCS pressure will fall because core power

hes been reduced 2nd boiling of residual main feedwater or auxiliary

feedwiter is occurring in the steax generators. These evenis are alnos:t

identical.to those which oscur in 2 main fced line break and are anmalyzed
n €eteil in Sestion 15.2.8 of the TSR,

In shor: order, the systes vill return to its inicial configuration bug,
\,,lbezause the auxiliary fesdwater heat ah:.orption rate exceads the decay
A heat generation rate, the RCS continues to depressurize. During thil
phase, residual zain feedwater and injected auxiliary feedvater will be
boilei &nd vented through the steas genevator safety relief valves. The
fb:i:c:y syeten averazge tesperature will fall to the saturaticn tedperaturc!/
\of water at the safety valve set pressute. Al this tize, pricary and " °
secondary conditions are expected to be approvimately as follews:

Prisery Secondary
—— i - - ——— e o———
Pressure , 1800 psia 980 psiz
Texperature 542 F 562 F
Mass 503344 1lb3 0 1ba
$ 4 | Y, | (ala)l .3 S
Lliquid Voluse in Press. 400 £t N.A.
Iize into Transient ~ 2 Tis. ~ 2 sin.

95004018



1t i: conscrvative to assume ctormplete boiling of the seconiary sice

. water snd complete egquilibrium betveen primary and sesondary siles, as
these assuspcions lead to the raxizum follew on injection of auxiliary
feedwater and therefore, maximun contraction. RCS pressure ds held up
by the stesnm bubdble in the presssrizer.

The time has beea estizated by calculating the necessary energy loss by
the pricary sysien fro= its dnitizl concitiens, the maes of suxiliary
feedvater reguired to resove this enevgy and then cividing by the auxilisrty
feedvater flow rate.

(586 = 3.2) 503344 :
tize & (1194-8) 383 €2 X 34 sec.
Six seconds was used to estinmate the initial pressurization portien of
the transient.

In performing the remainder of the evaluation 10 fee: of cooled (LD F)
esuxiliary feedwazter is placed in each stezm generator ¢ the thetral
ecuilibriun condition caleulates. Because after'a 10 foot level is
obsaines this ‘euxiliary feedweter flow stops, this condition reprecents
the maxizum contraction possible. The state variables resulting are:
i Primary Secondary

Pressure 560 psia 560 psie
Tezpezature L78 F L78 F
Enthalpy of Veter 462 Biu/lbm 462 3tu/ldbz

PR 1nY fee= - é 3 . an 3
Specific Voluze 020 £¢°/1bn 020 ££7/1b2

Tro= the specific voluze, the prizsary liquid volume can be calcularned:

Vol = }Wf = 10052 £

As 10052
volume &

4 4

is s=aller than the RCS minus pressurizer valume, the remiining
ust be filled with stea=.

V‘t » 10426 - 10352 = 374 £ T 400 f¢

400 fz3 corresponds to 2 systen void fraction of 3.8% ~ 4%, and as will
be sho.m later, is ©f no conseguence as far as core heating or systena
performance is concernesd. his steas volume is larger “than actually
expected for two Teasons: 1) some tezperature cifferenc: vorld always
exiss betwesn the primery and secondary sysiems, and 2) the effect of
core decay heat has been ignored. Both of these would increase the

. prisary side 1lig
the stean volune

¢id tesperature, thus increasing its veluze ond reducing

Following this state of maxizum centraciieon, =0 furcher heat is rezovel
fre= the PCS via the seseniary side until the RCS rises in temperatyce

due to desay hestinrgi this will expand ghe ligquid volusze, compress the
stcas and represssrise the ALS. As no mass can be lost froa the seconiary



systen prior to achieving $80 psia the first reheating stage vill end at
2 primaty syste: pressurc, temperature, &nd ligquid volume of 880 psie, 3
512 F, 10832 £f¢°. Subtracting 10426 fro= 10832 shows that adout 400 £t

.of flui¢ has been forced dack inid the pressurizer,  ‘Pressurizer functien
would then be restored (if not directly, then, by either the makeup or
1?1 system), the RIS gubcooled and the transient ended, . .

Severel questiens exist about the transient:

I. How is the 400 £:3 dispersed within the priczary system gnd can that
voluse collect in one locatien? From the auxiliary feecdwater {low
rate, over & minutes asc required to fill the generators. A5 :hs
pressurizer has 400 £t7 im it 2t 980 psia and the RCS has 400 f:
in iz 2t meximum contractienm, epprovizately 2 minutes are used to
eject steaz frem the pressurizer to the %CS. Because this stean
vi1l be superheated when it enters the RCS it will first desuperneat
and then cencdense at & rate governed by its expan ing prescure
cozpared to the centraction of the ligquid coolant. In the tine of
2 minutes the reactor coslant will have nade about & complete
cireles of the primary systez and the steax caa be considered well
cixed., As the flow velocity in the 208 will rezain normal, abeut
25 fr/sec, stean water separaiion vill tend not to occur. Soze
1i=ited steam 2ccumulation Tay occur in the upper head of the
resctor vessel as in that speciidc losation of the RCS, velo:zity is
dov,

the pumps work? Experiments performed on steam carry
y show that for void fractions up tO 10% no less of
v is observed. This is dosumentel in Figure 5-47 of

over capiad
pusp capadi
Baw=10104, "2iW's TCCS Evaluation Report With Specific Appliceaticn
to 177 FA Class Plants With lower leop Arrangement.” Actually punp
czpability increases for the firs: 5. of void introduced into the
systen.

I1. Hew well wi

|
.
)|
|

1
it
- 4 -
3L

11T. Will any return to powver be encountered because of the low RCE
tezparature? A refurn tO power can occur for & non-borated core at
LSOF. This texpesature inclules the assumption of the cost reactive
rod stuck out of the core; if that rod were teken a2s inserted the
eritical temperature would fall to at or below 4L00F, Although no
credit was taken for HPI in caleculating the RC stean volume below
1600 psia, the EPI will be injecting borated water and, thereiore,
preventing any return to powel conditien. 1f the prizary systen
vere to stabilize at 1600 psia and thus prevent the BPI fren provid
boron the RCS temperature would be at least S.1F and, therefcre, ©d
returs to power would be expacted.

L 17040 we 3
IV, Will DNE be en

¢ .+ored in the core?
condition is 2§ i
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REPORT ON DEPRESSURIZATION EVENT
Davis-Besse Unit )
BLW Reference NSS-14 Sy

&

COPY & G Ay

Dear NMr., Domack

| s
||A Flivit! oo
-! ~‘— ‘E. .

Ll _",— 5)

e ,«’
¢ a Hlyer

‘-(\ P ep——
By tf’.ecc: o."C:t:ber 10, you have reguested BLY input for a {_gr.*'f io_‘f RC ras v'c.r'-_
the depressurization event of Sep»e-\er 24, The r.u.c exit interviau nctes “dated .
Q::‘:.‘;zr‘[s-.::;:r'.zed the necessary content of tre renort. Bai{w sn p‘;g\)m" qritesy s'\
in the Tollowirg ereas in order to substantiate the conclusigrsof=2i 151873 8nd 5.7 i".
datec October 5 &nd 7: Vi3 t‘l ]
;/’;'.r sicr’m j)i?‘—_\_ ol (// 7-'.7()
A A. Description of the event “reEs '_'}__;__; . {
‘ B T !
o) B. Evaluation of the reactor coolant components sc» i__:j_y i 5
8 7 HLv i | l M ! !
- .(. r Yined < ~ P ar 1 b oc ] '
/s( ¢ C. Evaluetien of RC pumps ‘ Nk 2 N o : !
[ v g ChLa } o | !
ok ! ] b
.».'}3(‘5) D. Evaluation of the fue) pe 3..3.-"-’-—-!— o
8 l)v-y ' o _—l =i
1,”_°"f*' to expedite submittal of your rep ort, w2 are sending Séctions C and D 2t=—
this

«im2, 25 2greed in our telecon of Uctober 24, e expect té fox\:am Ssc ion ’-‘:,-
November 7, 2nd we will try to improve on this date. Q

Secticn A describes the seguence of events as reconstructed from computer alerm print-
eut, reactineter plots, and ‘*wt"ﬂ rocm r:c:r"” rs (Attachment A1), - Ne have attachzad
pertinent "e:"'ca' charts of T ver RC pressure, pressurizer level (Attachuonts £2: A3 &
#4) &n2 reactimeter plots cf RC'Tnlet temporature, RCS flow in "ee:n locp,; Re-pressurs,
pressurizer '.'e\-:-‘i, and water level and outlet pressure of each steem genera T AT LIt~
ments AS through A13). e . .

ecticn B w31 smetud a2 11aed ‘Al - - " Y -
section § will include evaluations of stresses in the_prassure boundary, ths daprassu
3 em Tuane - - PN I &) ~ 5 * 3m . - ; -~ ¢ s -
iy “TeNSIEAT, 2o1iing the SG dry, jet impingemant oF the $G, an pen fatigue
]..‘, ”
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Babecock L \Wilcox ' October 28, 1877
" . Wi=1888%

Section C explains the evaluation which ves performed to verify that there was no 3
sicmificans cdemage to RC pump bearings, seals, or impellers (attachment C1). The o
trensient 2s it affected the pumps is summarized in Attechment C2. Attachment (3 iy
cefines the instrumentation and operztion2) checks applied to the pumps, The 2
results of the operationa] checks are tabulated in Attachment (4. b -

Section D evaluztes the effect upon the core to determine (1) whether steam was hot
produced in the core (2) the maximum intern2l fuel roC pressure, and (3) vhether
maximus 19ft force exceeded the limit (Attzchment D,1). Reactimeter plots eare
ttached for reference Attachments D.2 through D.6.

Very truly yours,

A. H. Lazar
Senior Projectheneger

AL/ ' g/A. Lauer
roject Manager
ttachments J
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‘ Sequence ¢f EZvents

The event started at time 21:34:20 on Septesder 24, 1977. The plant was
dn Made 1 wvith Pover (MWT) = 263. The turbine had been shutdown eatlier in the
evening to repzir 2 lesk in the maln steom line 2t an instrument conncction

te:rtcﬁ the turbine stop valves and the high pressure turbine. At this tinm

2 half trip of the Stean and Teedwater PLpt.tl Control Systen (SFRCS) was initisted i

by 2a unknown cause. This trip shut the startup feedwater valve to #2 stezm generatss

and stopped all feedwater to this generator (because of the low pover level the main
feeswater bloek valve vas already shut, isolating the nain fecdwater control valve).

The low level a2larm was reached in #2 stean generator at 21:34:44. Before the
operater could identify and correct the problem, the low level in {2 steaz generator

produced ‘2 full trip of the SFRCS. This trip shut the main steas Isolation valves

and feci:a'e' isolation valver in both steam generators (time 21:35:18). SFRC

2150 scarced both auxiliary feedwater pusps. The number one pump performed 2s in-
tended, Hou:ae., nunber two euxiliary feedwster pump only came up to 2600 RPM, in-
sufficient to feed its s:et- generator (f2).

The loss of feedwvater, first to one ani then both steaz generators, cazused an
nerease in primary water temperature, which resulted in 2n increzse in pressurize
1e"c- and thus reactor coclant system pressure. At 2255 PSIC the pressurizer ¢1e:. -
ra. relief valve received an cpen signal. During the next 40 teconds, it rveceived
nice different open and clese signels. After one of those signals the valve stuck '
cpen. This provided a continuous 24" vent path from the pressurizer to the gquench

sank, When pressurizer level got to 280", the cperator monually tripped the resctor
(time 21:36:07). Energy escaping frem the electronmatic relief valve and thrae main
steas relief valves caused & Tapid cocldown and depressurizaticn of the reec.o— co*‘aw

.
systes. Reacter ccolant system pressure dropped to 1600 PSIC (time 21:37:17) & :;n!
the Safety Teatures Astuation System (SFAS), This started high pressure lvject‘o ané W
closed nutarous coztainment isclaticn valves, including the quench tank ccoling l;nes.

With the elestrozatic relief valve still open and cooling water isolated to the
quanch tank, the (uench tank zTupture disc ruptured (time 21:40) relieving water/steax
to the containment building. 7This discharge dama2ged & ne2rby ventilation duct, was
ceflected off this duct and directed onte f2 stesn generator. The steax tore ofl
approxicately 2 10' high x 20' circumferential sec’ ‘on of insulation from {2 stesn
gererator. The paint froz the then exposed area o. :he steam penavator was blastad

agvey., COther—in ¢*~rszoas_s-_s;s.a=s_i:'c’;:" n-due—~td fhe stezm in tha coatainment~
include two fire alarms (one near RCP 2-2 and one near the pressurizer) and a single i
chaznel RPS trip on high reactor building pressure (4 PSIC). E
_ .?'__[-"L’.m»w}\s- - # |
Wnen the{main stean relief v«lve;"escated the decrease in reactor ccclant systen i
te=peratuTe stopped and the high pressure jection pumps started to raise prossuzizer ,
level. At time 21:40:34 the operator st cp;ei the high pressure injecticen pumps. (The |
¢peTecsTs nad been heavily invelved bdefcre this time in regaining scal injectien flew {
to the reactor coolant pumps. This flow had been stopped Ly the STAS actuatien. 32y i
21:39:40 tho appropriate STAS signals had bBeen overriden and normal flows rescoved o ‘
the seals of the pumps). Reactor coolant system pressure continued to decreese unilil 2
g:suTation pressure was reached and steanm began to form in the RCS (spprowimate time {
21:42). This ccused an insurge of water 4nte the pressurizer and pressurizer lewvel '
vens off scale high at 320 inches. Durinpg this level increzse tho operator, seeling t
gverage resstor coolant systes temperature and pressurizer level tincreasing, stopped ;
eae TissisT ecolint purp it each loop (time 21:43:11) i
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‘Due to ducreasing pressure in £2 stean
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gencrator, the STICS syste: g:ve 2
This alcrted the opdater te
Ee dleocked tlig lcm pressure

£2 onv-’iary foodwater

o' Slock permit signal at time 21:48:33.
and fecd condition of 2 stean gencrator

e 21: 28), took manual control of the spee d of
¢ feé (2 generasor (time 21:50). The operator sew
¢water dropping the reactor cotlant system temperature a“ﬂ st
r acdition to this generater.

t 155 4
devel

spproxivately 21:55 the operator shut the dlock valve for the electronae
valve ¢n the pressurizer and stopped the venting of the rezcior ceolant sy
uench tank., At 22:05 pressurizer level canms back on scale. At 22:15 :He
stavted a second makeup pump to try and stop the pressurizer level decrease.
itional cold vater started the reactor coolant system on a slovw decreasin
tzansient., At 22:17 pressurizer level reached the low level interlock
the pressurizer heaters. At 22:23 the operator started a high pressure
uwp to try and stop the decreasing pressurizer level.

-
-ttw

Aever-gnd pressure in 2 steaz generater again decreased te the po vhere
S gave 2 lov p*essu*c block permit signal. The operater a;s'w blocked the
, through manual speed coatrol of its auxiliary feedwater purmp, restored

d pressure in 2 stean generator (tizme 22.25).

he operator stopped the
he resteored RC makeup
transient stavrted
i and the plant was
start

nor=
22149
te 2 steacly

n

--
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RC PUIPS

RS & result of the Septemder 24 zbnorma) system trensient, ¢

ATTACIHNENT €.
/’

he reactor coolant

PuUT2s experienced the conditions outlined 3s ttachment €2, In order to

cemonstrate that there was no serious camege to the PYmNS, @ series of crerationa)

Checks were performec S cutlined in Attachmant C.3. The results of the

crperatione) checks are cescribed in A tachment C.4.

DAW has reviewee the results of the operatione] checks end contluded that no
Cetectable Cimige has occurred t0 the pump comnonents. BUl finds the pumps to

be servicesdle for sustained full operztions) conditions wi

th noJmediate -
requirement for meintenance, el

It should be noted that 2 step increzse in vertica) vibration of 2.2 PUmD was
cdserved during the initial Tow pressure checkout runs, This indication was

Teter essessec to be spurious instrimens noise 2s & result of
&n instrument line, After the connector was tightened, vertic
less than one Suarter milg peake-to-pesk amnlitude,

z loose connector on
8l vibrations remzined.

95004038
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RC PUMPS .
SEPTEMDER 24 TRANSIENT .0 DB-)

A1l four RC pumps were suvjected to the f2)1owing:

N

= €Y

-t 2

1
$
i1

PO O

™ w o
O oo
O on o

L
<y
<>
-~

Pump 1-1:

7:04
7:4%
36:07

36:30

1:12:88
1:12:07

Pump 2.2:

O

O ro

:07
122

oo ~ g

o

Peactor trip

SFAS trip

Sezl return velves shut for 1:18

Se2) injection veélves shut for 1:862
el four PUTRS operated for 1:18 with no seal
injection and no se2l return flow during an RCS
de-prQSSUrizetion

Sez) return valves open

Sea) jnjection velves open

Steam formation

 pressure escillating near PSAT for ~30 to ¢85 minutes
Tota) sea) injection flow Jow alar®

Pump tripned

Shaft stoppesd

About one minyte of Tow se2) injesticn fow (neer 2 spm)
flow imbalance stirved sez) injection

Se2l return velve shyt

Stencpipe Vave) high

Stancpipe leve) norme)

High vibratian '

Pump tripred ;
Lost sea) injection for &oout one minute
Seal return valve shut for about 40 seconds




ot
Jevess whether seintenunce ds regquired of RC punns os ¢ rosit el W
Leancicnt of §/21/71. Operstienad checks will Le required to dumonst
tnat no glignificent dumage hus oscurred O the pump bieringe, ghult &
sealy, TFirse series of tests will Ve performsd in lisic 5 due Lo ojer
restrictions By NBC, later on oneretientl checks will ¥e perfommed &
3, Llash pump vill e cpercted dndividually for & dursiion not %o ext
ten (20) zimutes, providing all defined paramstiers remaln within dinmd
estadlished &in this procedure. .

d,

- PR AL Il R

|\ 2y . s e —
- CH'.. JV.‘ co $;v;\;6\u'4'u Cf‘u.u..‘ 3 Wiss w "

Operationsl sequence vill be as follows:

Lift pusps will be sterted end puzp shalts roteted by hasi,

o
™~ K

Torgue values

ve not %0 txceed 200 f-1%s., A stethoscope vill be provided to detect

gny whusuzl mechezicel notses in seal housing ares. (This hes been satlise

fectorily ecczzleted om 10/3/77).
‘ode S testing 225 psig.
2 1 Instrusesteztion Roguired . see atteched (L),

2.2 . Computer Date -

Printout NES specia) su=mary iread for rx:m.‘.n. n"? every

s
-
"o

1

Yol

=
o

ot e ex:eeae.‘.:

«

b5 |
L 2]
-
‘D.
It
o
"
"
o
F’
(=
s

Ao

w

Baft vidraticn - 15 =ills pesk to peak.

L

15 seconis.

B, Totel stendpipe leavage (upper seel lealizge) plus sezl returm shoul
ey 4

not exceed(.€ gem. I, :u:i:: the test tiis lizit “s exseecded, th
possidility exists of an cpen seel, in no cue wild total scd
leazkege be elloved to e'-e'c‘. 1.5 gpa. 1L this Limit is exceeded,
seiztezance vill be reguired deler further ;-.:.; eperutics.

C. All cther zorm=al plant limits and precautions prevail,

n
P

Sequence ¢f Operation:

hs Secure standpipe flush,

A ' 2 - 1w \» RY o
€. Measure and recard standpipe leskage and retawm fle
. : - TPV 3
total leakog? dimits ard not exourild,
- ' 2 &~y 1 % .
D, Assure gormurication Dotwoon CONATAL FOSZ LNC PINEl
- e : \ 2 )
et NIP standpipe leaknage draln line, 4040
/ 950
“a g A
E. Countdown fiem i0 T 0
Shurs :t;‘ﬂ SR b uh r”C¢.-C" an et .pcci,
~ 5 ~ »N_s 1 i A 54 T
B4pst Noagtor-Coal it FNY wea J10 28 Arvaned vith |

4

B st it

1




' . i % - - v —
s I
# g gan punp for two (2) mfmules widess amy whove aivdss are execeldsd,
, .
/ C. Duty tuken will Lo unsessed by DY und Bed penrsscntatives,
. Toldewing wusencment o8 dats, pump =2y Ve run for an edditienad five (
minutes 0 allov Sor venting precsiure requirenzants.
3. TFollovw adeove seguenee on 2-1, l1-2 and 1.2
o'
J. Atcessaent of this data will determine whsther ony nuintenance i
required Vufore Righer pressure ¢periticn is wlleved,

S/MIAR,

3. &dse test vill e repected vith s
beleze fin

eCT:nls
20/8/11

systen

detenmaineticn on condition ¢f the pux

pressure st grester than 1300 psig
P is cexpleted,

-y - —
o

;T3

i

O AN O

i
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. et PN LR L T IR S . R LIRS B

/.,.-u ) Yoaae® 0 && Invo 1 it adeid & Wi sl § bi'm
.-

1. Uzper and lowver cavity Dressases - el fou

Jar are -

2. 3oth dorizeatal B/i Vivretios Preoves - el

Lk, Vertical probe oz 2-2 pus3.

5., Stenépipe leanzge will de collected anf measured during the test,

NOTE: 221 of gheve shouwld be recorded ca en B chennel drush recorder lozateld

Y-
43: the ccatrol ross.

RS :n)s
10/5/77

grem gy AR
@ aliie e o

- e e
Fs -~ "v .

four punPt.




Wa.i‘..ﬂ.ﬁ— o..&-.m..... "“ —

L BaSEmrs.

-
e

-
-
-

hat SR I
Y

N 4

- e

sl e

ar
e

- an e
T L amvirwuas
.

o

‘o/8 /7
L B A B Y

vele run on

e

Puos

od.ant
g Tesults

4 fear Peacster C
th the fealeowvin

y 5
vi

15

o
o
“v¢
L .
o
LU o
ot w-
. o
d e
L U N
v
.
“l
LR
"y @
Y
AR L
o ow
wt b
v -
on b
. e
W Y N
‘"-“.lmq
. r vu
e o
wt b B LR
w 3wy
LR L .
“w w0
e e o
O B beor 8
N N e O
o e
O e b
e 2 0 O W
- A M LR
N TN
w oW oo o
“ O C.& -
b .
el « » ¢
..— :L
i @ O 0
LR T
- wl
[CER LI I T ™
> 68 b 0w
v N ey g

-
e

Vel

Sr systex

rutes

i

ten

a
b &5 o

-
-

P Vs

y T2 P

¥
“
EL
1
<4
-
o
oo
2
o
L U )
a4
3
LU 4
.. ¥
o
'™
w4 O3
o
iy
@ b
P |
w e
-“ -
t—
do
e
L
@ o
e
@
0
o
[
£ %
O W
“l
4 8
- B
AL b
wi
u .
o
i
4o
3
.u
® ¢
A1k
.
‘ -
e @
O

e
.C.
E wdNy
v ———

13 91

-
.

\

25 aills

vibratios vas ggain

o
[ B P
a1 0o
o Se ot
* oy
O oa
R R
-L.nu.‘.e
o...ﬁ0¢
]
O = “
ISy SS-—
@ M
» + 5
L |
S BT
et -« &~.~
ol -
.M_ al g
e
et i, 6
('Y woge
- be 4
N O w9
e uu
O ooy
o e O
@ o4
sl e @
DU
w @ kO
oL
eav.—¢un.
be 2 5- &1
o i
£ 65 ¢
S84
w.CC
4+ 1 43
vt W g
M O
@ e e ¢
e > >
@ @«
Al wvs @ O
e SN S NS
.‘MOJ.
wuu o
L il
O -0
N owm o
‘-.Q..J
ps 4
v ua
B I S e ]
1} «f =
o ol
8402
et O
’a.ﬂ.a“
@ o -n¢
.
S e
" S .
38w
ol @
O 4 sl ke
<« O
@ ] »
'uL.o
| I
LT AN ;4 f
e g
.-!—.C
b L o
O.uutl
0 0 £ @
CE R

Pressure 1
Pressure
stica $ - 7,

R
Q
‘-"
-
- -
s
-
- -

&l ce

eS Pressure 225 psig
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s .eus OF CHECKOUT OF FLACTOR COCLAIT PUIZE: 10/13/T7
/ . : .
J21 Tour PC Puzye have Teen run ot systes pressuce greater than 1300 psi,
O Pu=ps 241 end 2-2 have continusd 4o run fros the initial esld PP starts,
Below ir e tpicel lime of date froz each =3,
> n-‘
PSP g-1
' §
Eystez Pressure - 1650 psisg :
2n Sead Cevity Pressure - 1074 psig - e
3rd Seal Cevity Pressure - 500 psig
Ecrizoztal Vivratics - 3 zils ‘
RIT 2-2
L4
Erstexs Fressure - 2650 prig
end Seal Cevity Pressure - 2075 psig
3ré Seal Cavity Pressure - 588 psig
Forizontel Vibratiecs - 2.5 =ils
RC? le-
Systex pressre - 1650 psig
222 Seal Covity Pressure - 1088 $sig
3ré Seal Covizy Presswre - 5LD psig
Eorizeatel Vidratien - & mils
PP 3.2 . '
Eystex Pressure - 1650 psig
el Seal Cevity Pressuce - §20 $8ig ‘
3rd Seel Cavity Pressure - 520 $sig
Eorizontel Vivraticn - 3 mils
wS IV
- % v % "9
Besed €a the edove dets, I feel tlet all four pimps are in gocd crerating
Goniiticn exd require notaing zore at this time thas periciic zoziterizg.
 Ap $F Wk q /
VA /LR S //
-C/'éul'la I A
i

[N pTT——



02 1 CoRE

RIALYSIS OF SEPTEIOER 24 DEPRESSURIZATION Euvent

AN I E ¥ i

A rore deteiled entlysis was cone to 2ssess core therm:) condition
2% Cepressurization event 2t Davis-Cosse 1, Core concitions were analyzes to (1)
Caterrine 1f sterm ves procuced in the core, (2) cetermine the maximum interma) fual

red pressyre curing the transient, and (3) cetermine if maximum 11t force exceedes
the limig, A

CORE COOLANT CONDITIONS

Litachment 0.2 shows transient therma) concitions as moniterer by the rezctireter,
The system Pressure s measured at the pressure tap, which g epprovimetely 65 fast

giove the top of the core. The RC pressure et the top of the core is ePproximately

80 psi higher than the measurec pressure beceuse of unrecoverzble 2nd elevetion
pressure losses, As shown in Attechment 0.3, the predicted core coolant temperature

s slightly higher than the iinimum saturation temperature (based upon mezsured
pressure), however, there 1s some uncertainty in both the measurement ane the
prediction, therefore, it 4s possible thet somn vepor bubble formation (steem bubbles
inweter) could have occurred within the core, An examingtion of the resctimeter

dete (ettachrent 0.4) indicates thpe the RCS pressure Teve! WES neer the saturation
Pressure for less than one hour and that curing this time periog the pressure oscillatec

with & veriztien of + 50 psi. Therefore, the meximum time period curing which the
Core could have been subjected to bubdbly flew w

: ‘ &5 less thar cne hour, APPrOXIFE te ] Yo
Tifteen-mimvtes efter réeacior.irip the coolers

; ; 't temperature cropped below the minimusi--
gstimated Séturaticn temperatyure, therefore, the budbly - ow

c:::r:e:-f;r-na-m;a‘-zheh—aen-ﬂ#sutes. If busbles were formed euring this period,
the Fformition 0uld be in“the liquid 2s we)) &5 on the surface, as Opposed to formation

from & hot surface, With the temperatures, time duration, and type of formation, ne
significent effect on the components would be precicted,

‘Q

FUEL ROD PRESSURE

Frior o the depressurizati n event the reactor had been operating at 18% power for
Eseroxirately one week, Immeds tely prior to resctor trip the power level vas §% of

’
§ Curing the Septe:be;

» 1f 1t exigtes ety <

-

.

"eted pouer, The core burnup was 1 EFPD, therefore no signficant fiseion ces
prosuction had occurred and nore vas released, The-maxim

07 this fue) was-iss psia.2t. 705F, During the €9 min
feS Pressure was estimated to vary from 807 t2 1000 psia at the

8 top oF the core the
Poerage coclent temperature was 1ess than 540°F and no signi

ficent heet generation

ciurred in the fuel., An initia) evaluatien (waferenzed” had predicued tensile stresses
ir the ¢lagdding based LPoOn @ maximum prescure cifferentia) aerose the ¢cladding of 200 s
20 psi, This evaluatien had been based upon a BOL TAPY Endlysis with an erbitram
sifety factor afess to ensure that actus) conditions would be Lounced by the progdicsisn.
. mare recent entlysis, again vsing TAFY, has resulted in & Precicted maximum fntearsal
‘2l rod prassure of 1800 psia. This an2lysis consicered 28=0uiit fual oreparties ane
“to RRRP 2erd 2iver conditions at & coolent avarage temperature of 5C0°F  On th
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v initial packfi pressure 5—-’;
vie time peric. in which the indicate"
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pesis of This amalysis 4t is concluded that the fue) rod ¢leccing was mot sudjected to
eny significent Teve) of tensile stress during the subject Cepressurizaticn event,

Since the ¢ladding vas not subjected to & large, long term tensile stress, no significent

long term effects on the claccing resulted, The tensile stresses which could heve
Jotcurred would heve little effect on the clacding due to the smel) stress leve) enc the
short duration of the tensile stress.

. CORE LIFT

Assuming 2 coolent temperature of 537 F and 150 X 106 1b/min system Mow (per
ttechments 0.5 and D.€) the net 1% ‘orce wil) be less cthan 375 15, The maximum
ellowedle it force s 472,1b., th:r:farjhfuc1 assembly 1iftenff Spmmot—mmegicios
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