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)o UNITED STATES*
'g

n g NUCLEAR REGULATORY COMMISSION*

5, N E WASHINGTON, D. C. 20555

% ,,,,,* August 30, 1979
.

^ George L. Edgar, Esquire
Morgan, Lewis 6 Bockius
1800 M Street, N.W.
Washington, D. C. 20036

Dear George:

This will confirm my request to you on the telephone today that Babcock
and Wilcox provide us with copies of the Site Problem Reports and
Preliminary Safety Concerns listed below.

If it would be overly burdensome to provide photocopies of all of these
documents, and if fiche is not a quick solution, I suggest that where
files are quite thick the cover memo describing the PSC or SPR could be
copied and sent to us; when we are'down in Lynchburg conducting depositions,
we can then review follow-up and other material for those files that appear ,

to be most relevant.

SPRs

11100 PZR-EMO Relief Lifted Inadvertently.
22000 Inadvert. RC-V3 open
22500 Cant flush resin completely
2 ') Req. Dev. to perform PZR oper.
25500 Low RG Flow Indication
26200 -PZR Relief Valve Leakage
28000 Dropped Spare PZR relief va. *

44401 RCU-1 Stm Leak and Damaged
45400 Check for resin in FW
53300 Loss FW pump /Emerg. FWF No. 5
54600 RC-V1 Shaft Scored
55600 Resin may be in SG frm POWD
56001 RC-V2 motor burnout-0ULD
67900 ICS module failure
4600 No PRZ SPR VAL 40
5700 ICS Wiring Errors
6300 Excessive flow during ESOP
11300 : Excess RCS cooldown rate inc.
19300 .RCUI failed'openi- one more
19301 IRRC - failed in open pos.
19500 _ICS .run_ .BK stpt on FDP PP
19600 HPI valve position _for oper;t

22200 ; Leaking PRZ relief? block va
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SPRs (contd)

- 29100 ICS trar.sient
4100 PZR level comp cannot calib.
25400 IC Sys. Incident
28900 ICS response during turb. tri.
32200 ICS perf. f1wng gen /ref trip
10700 ICS errors
14300 .Electromatic relief. leakage
18300 RC-RV2 failed open reactor
18500 FW trip on 4/19/78
19500 IRC~RV-2 Electromatic relief'

_

30400 CElectro4 relief,salonoid STI

31900 Relief val. replacement i

44500 OTSG boiled dry
46300 Loss of FW Booster Pump
46900 Reactor trip
31500 ICS amplifier failure
45600 Level indication FZR
57100 Loss of feedwater to OTSG
59600 Dry OTSG after turbine trip
5800 . Elect, rel, valv.

6200 Quench ~ tank over-PRZ
6600 Position Indication Malfunc.
13600 OP error - improper FW lineup
14500 No PZR spray with 1 RCP OPE
16000 ICS transient
32400 PZR vent isol. VLV pkgn leak
33000 Rapid cooldown transient

*1200 QA Missing
1300 No QA
1400 QA Missing
11100 Relief valves - FHE diffr.
21000 PZR' safety valves set point
24100 ICS component failures
33200 ICS turbine bypass control
36900 :Electromatic relief viv dan-
37900 .'ElectromaticLrelief;v1v' mod

38600 Elec.' relief valve failure-
38800 ICS feedwater flow control
39101 Failred Incore Detectors
39400 ICS turbine HDR press contr
41200 Dry OTSG conditions
44000 ICS module failures
44600 Upgrade of valves documents

.
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PSCs

2-74 10-78
5-74 11-78

17-74 15-78
19-74 16-78

1-75 1-79
5-75 2-79

13-75 7-79
1-76 11-79
7-76 14-79
4-77 15-79
6-77 16-79
8-77 18-79

10-77 23-79
11-77 25-79
13-77 26-79
19-77 27-79
26-77 31-79

1-78 35-79
2-78 36-79
7-78

In addition, I forgot to mention to you on the telephone that there are
a number of specific drawings or diagrams, portions of which were exhibits
to the Stevens Deposition taken by the President's Commission, that we would
like to obtain in their entirety. These are drawings which were Deposition
Exhibits 73 through 84, inclusive. (The drawing numbers are 136019 through
136027E, inclusive; 30755F; and 30765F, Rev. 4). Also, Exhibit 71 to the
Stevens Deposition, a Standard Guide Spec., contains a drawing Fi the
control room console layout (on page 4 of the spec) which makestit impossible
on our copy to make out names and numbers. Could we get a bettbr or larger
copy of this page?

'Ihank you for your assistance.

Sincer ely,

f
iye

George T. Frampton,.Jr.
Deputy Director
NRC/'DiI Special Inquiry Group

cc: Byron Nelson, Esq.-

Babcock 6 Wilcox
Power General Group
P.O. Box 1260
Lynchburg, VA 24505

.
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Attention: J. Ed faith , #M'
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Cubject: F.': 71cre Calibration For IIPT , . h, . .c.,
*

, . , 3 a
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.- .
_

- s
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. , .

' ' ,
~ ''As a result of all of the data taken durf ng the last plant epera*. ion, the '

*

following reemendations are raie as *.o reactor coolant flev censurer.ents for ,.q
the next 10**. g,

, , _ . < 1,,,

_ > . . 3
*

The flev ranges ahmald re_ain as the/ now are FP3 - 0 - 30 x 1 f/hr. ;
1. a

43NI - C -110 x 10 f/tr.
- s' , ' . , d

, , ,
-

2. The fiev coeffici:nt that abould te used in the flow equation is nov , j
397100.C3 instess of the hS7%k3.76'as stated in ty m: o to you dated 2/15/72.

,

The 'P ' Transnitters should 1+ =alibrated for 0 - 1202.6" II 0.3. / 2
_

Flcw=3W100sd.P/.023k16

vtere .023L16 = specific vol. 6 6CL'T 2170 psia

6 f/hr. = 3M100 d.P/.023L16
'

*"i90 x 10
0* x .023h16 *AP = 39 71 x 1^A,

,

AP = 1202.8 "l!go ,,
,

i
'Deren31rs, u;ca the results from P.FT an additienal range changer.ay ,

Le required prior to fuel loading. In any event, a find rani;e change vill
Jbe require.1 e fter establishing the true flov 'res the secondary heat balv.cc. '
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glS Attachal are three ceples of MW TepicsI Regort FM-1M16, "An. lysis of Anti-
i

g$
cipatcd Transients hith,ut Trip", s'.tich was subdtted to the Al:C en Septcnber 1pg 1, 1972.

MW his duMitted this topical re;nrt in crder to help y:n respond
'

;Q3
to the pr.st and current ACIS curern fcr a;Tlicants to enke a "st:xly of reansAihp of prevertirg ecrmn failure rnles frtn r.egating scrx: action ::ri of design fea-

-

tures to rui.e teler:.bic the censegaen es of failure to scrxa during anticipatedb?D, transients".
can work in estethlishing r.ot only that il design features of ycur plant tu'emW feels that this study prcvides a streng base fra: shich ytu@Qfj
tolerable th- crr.seawn es of failure to 5:ra a during ~2st cf the postuisted

'

UO
cf any smh occurrences. transients, tut tlut the design features of your plant ensure the i=prelubilityKW A.1m.m

)[[
Tic folle-ing c:ments shculd le noted cercerning cur suMittal of F.W-10016:Wt

[h (1) The cover letter fer S%10316 states:y "The cccides.t analysis presented
b '? in tl,o repert is a plicabic for all I4W 177-fuel asscebly plants with ratedpowr levels of 2772 !Nt er less."-@j analysis presented in the report as icing appTILble to all plants.MW does not identify the probabilitys ;RmQ (2)

Part of th- introdxtien to the prebability analysis secticu of the reportgig states:
detailed hardsare arrange cats."be to the nature of prcb: Jollity analysis, it is necessary to study@

Therefcre, the probability analyses fur the
4.w

,

cceplete less of feedwater flew ard the reactor coolant p.=p coastdown trans-g
icnts prese.ted in secticns 4.3 arti 4.4 were perfor=ed using a specific bal-W

[+@#1
ance-of-pl:nt systes a:Tangc ent ircluding a MW NSS. While the rmericalresults presentcd in sections 4.3 a:13 4.4 nay not be strictly applicable to
all MW E-applicd plants, it is felt that the conclusiens based on tieseQg
rarserical results are inficative of the improbability of these pastulatedM transients."#

3.a,9.j
,

.if
This 42alifica!Icn ei secti:n 4.3 ani 4.4 cf the probability aralysis results allowsThN
1%W to ruke a pasitive statement cen:cming the inprobability of these Instulatedh,
occurrerres, a d at the s=e ti== dees net nquire that ytu adopt any specific pro-My bability results as part of your applicatien.s
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You shc :li. evaluate pur syste:a design in light of t.S C11TIRION tranmitted ; >p 'n 5

'

h;Q
to Fu in cur Ictter of .4.::ust 10,1972 and deve1~p a position cencerning the

k@liigreMbility of these postulated cccurrences. It is cur under stalinc. that the
AEC inte:Us to decide en art! anr.cunce their guidelines related to AThS in the
near future; therefere, MX sutcittel PAW-10016 at this tire to assarre that the J(E

4
ATC is a:ure of Mii's findings on the ability of the plants for which w sergply the tifS165 to ade@itely terJmte such accider.ts. C
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ebrt:ary and 'ths basic cenclu. ions s c beve rea hed pgUc hcvc c.aluated the data td w in f
from that data art. descr!LcJ b. hu. pSg

d[hN1 Tt.e :/ sten fl >r rt.te base ! o . :te t dcta acc' adjustsd for t! c core in picce
*is crpected to te 10 ?. of desi n fict. This is 10;% of 33,.)Ca sp, per p.re p or

appror. ira tc ly 50.C00 spe pe p;.,,p. The overall accuracy for the m.arcr.ents and N 4,
calculat ions of fic.: b.s been estc blished s , 4 4. We capcct ti ct t:'c neict refinc~ % irient of the totcl fic.e will ocevr s. hen . seco'Uary beat hslance is availatic. tie i g2
capec t that the teat balanct will redu:e the toleran.o to +22. IFe exp..cted f! car -

~

rate noted a' cVe .eas deter sir.ed f rces evaluation of recct or vessel . stora gcr.crator,.

pipira and f.np pressure drop data, 0.d ccrrelatioa with the Ve . tin ,*vse ren: tor
cocicat gu;> head capacity curves. j

. . ,
'

?. The results of the instro e.t line test carried cut first at Oconce nd iri r. ore %,

detail at t 't : Alliarce Rcscarch Center indicates that ins t re.ac nt line mti 2n co t- N
tribstes to. but 15 not a rNor fccter in the fic'r sigaal oscillatiens. lhe pres- ' g
s;.re end I. pressure data taken it 0cun.ac ar.d Icop and f lo.s i. eter d a ta taker. et d
Allice:e a-d fio.4 -eter out:2vt data ebtiired f rc: Sarrey ir.dicate .. t the escil- < [$

,

I

$N"yl a : l e n s s.h i cs uce ,' s e r . e4 c r e t yp i c a l s y s t er.1 ncise in b89h .+ 1cci t f s / sten wi th %, ja

re e rca s Le-6, e. van le..s r4 can t rac t icns. ''c bi. l c <e t r : t tre J.sncroft snah-
t"c r s , a s us t i i n !' oa (S c t.Y ti n<nitt.rs, prc.ide an acceptable siva* for protec- hb, ..

|

1:03 and cer.t rc l . l** addit.v,s,c Le|ieve tiat the Cca. ice instn .:nt line pipe hh |

d r r e.n';t.T e n t 5 , .i dC.] Ja '.C Gr'd the AIIlancC tesIs if dIc stt- tilC Co i I a r r.II'5)m"*Mn t is |

better thsn straight pi;c f r r cetenic.g r :-chanic.al vi' ration. Jia

3. The coastdc.tn data has bean cer-all ed to systett pressure dre; with the core in
~Mf5$m

f
M*) |place end the coastde,n :riteria are tut during the i.rportant part cf the treniice.t i

(the first IG sc ends). TI.e cold coastda n results in several ca:es ew a devia- g
tion Lelow the: acceptance criteria. Ve believe that the r est sipifi:ait infor pQl

t .c f t: : I 3
6r.a tice f ro a the cold ca< t ' - tests t.rc the trer.d> cf the data, th i :.

is coastirs c; pro <imtcly : r.ecctcJ aad since ep: ratio.1 is rot pl e.n:d or I #

expected at 10.4 tc'*.peratures the absolute valt.as of the coastdcr..n (!cu are of ,-

r.o part Icular sigru f icance. Ve intend to repeat selected cea;.tv...ns with the gy

core instal!cJ to verify th, results. Test precedures are heirq writtsn to sio-
pl . f / th . tas tdern tests, in addi tior., the .scccptance critsria will ec defired s

fer bot csas td's.in with the core only, j
*

?p.

k .p%A finil report caverihq the three subjects above is In preparat ic, aad we erec s these
reports for inter.,al revim ei.ut lioited external revi m to lie available i n e.- r e y J J I y . g
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4:g%3 1tr. S. K. B1a:;1: ley.

f9/W ide Ibi.:r (.rc:- o-% p. O. Ibt 2178
'

g Charlotte. ii. C. 23101 !

Cf(y"py Subject: Occr:ee 1. P.10000 i
h IC Systes T3cv a:s3 Flcw Signal Analyre:
Qikh Nar Mr. Blackley: "

-

is **'v

IG his craluated the r.a.tnittde of flow and f1 v sit nl esci11ations recordal duringg.,g the initial lot functior.21 testir; of Nonw I rd rc; orts are beir.g drafted for
7. g , inter:ul revietc

i
{. ::J

.

Sneral coxlusiccs c7e fir.: :.nl vill be sup;. cried In tha final reports: '

%gg
.

4

Total reactor (with core) fle.. ;s expected to k 102*, of ES,000 gpra. C n int.1 !
1

flow rate per pr >). The t:scrtainty rm ;Inci (n this ner.ber is plus or -ilmsg g,, / 4. This vate:
. @g
g is dett r::ird fro.a evaltutim of rt.)ta-P's tFroughcut tic r.yr.ta.,,

.

1.e., r ps, s
'1to re.,:. e tvq. 2.4t a detemined by a sc:mitry bent 1:enerater, reacter vessel, et . This tncertainty is expected

ggM ,., t c # *.1*"b11ance. Ih xver, th.-
gy#{,4. ,. signal for prcreetica syste2 t.fc.y j. p 4} it:t:ertamYiT:ina used'r. cv..Itativas etreem!n acceptaM11ty of t!,e ficw M'

~'~
.

pgs ,-
' t ,.-, 2. Coastde.,i evalt:stiens re.ultd in (Icws en er :.'cre tic orir.inal ceastJ~.n criteria.

for the first 10 rea'15. De crit 2c:.1 IQ9. pe:-t is durir.g the first fisc seconds,p:q 4,p.

Test pro:cdures are Ism; written at the si.tc c.sl coastike.:ns are beir.- linited tof
s.p%2 cne test h3t an! c:e co;d s.it.htt the core. Ecce will be con::Idered infer:v.tien
3 17 f.attering tests cnly to ic!p integret the I.:.ter het (.cith core) results.i

'

*n
acceptance criteria will only be placcd on tic coastdom test run with tic core.ag,,.

9QM 3. Uc flow sinral p:15ations vitnes<cd durin;: let functien'.1 testing hwe been $ val-uatn! by a:ulysis a.st testing.
,

BW cc: ;id::s ;;c si;;aals to be typical et all flew
loeps, mi capable of beir.g ce:ditioned for use .ithin the reactor pretc:tien system.g%.

1ho Ash roft sadbers are censidered the tes: cc .3ttionin; device hiving the bestpg.3 relaticaship of r:ag:tittde ani tine rerponse. Ze (Icw neter 1-pilte line pipine is
considercd adegrte fer tra. nitting the fIce sig.31 to the IG'S. ''

r-:'.Mggyg I'.ep,rts are now in dri.ft fom reprding the flew cc.utdN: an1 f'ow signal pulsations. I;.:q cxpect these repcrts to be ready icr your info: .atten in early July.e rs.
Ty J- s % *

Lqq In sa::rrir/, tic follwing cerciusions have tecn rea:.MI by 12?|-na
1

' 1. Irptise line piping frtt1 the !C systaa f]ce ectcy jS acceptable in itS ptereist state,
w. . v.:c

,

h ,

se,n v . >
* ' ,w t
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2 !el. mf t rnubSers ar :Ny are installed with the :: tid-point positic,a are con- ' 7'p|
sidered last f or cc:xlitimir.: the flov sigr.al.

Pleu; ca!! if tirre are furt!.cr coxerns prier to receipt of reperts en these topics, 3
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Sk There .are several SPn's in tic general are:. of re.ctor ccolant flow r.casurecent prcblerv
-

M that are still cutstandin4 ar! ! !.elieve cculd be brought to a conclunen with scce
. ., p~N,_.f." very concise statement ~acrrendr.cering. These SPR's are the follcwing:

~
, ./' s'' %I'

.,,

,PCQ .sTR - 217 - Ta~ flow clcner.t r.cisc -

OA SPR - 255 - 1.oiTC flow iniicatien i
R - 256 - !!!gh FC flow I

M[b It% ny_c;dnica-thar~n111f the above STR's coul:1 h.we fir:: aal final cerclusions
4$ written by cr.gineering, althouzh not all of the flow or signal probic ts are yet
366 capletely analy:ej aal firm. ~ Please rerpeni to e2:h cf the above Sm's so that they
L.JDM can be put to rest an! we can bere in en the prebicms needing resolutien rather than
$. Q4 . donmentation. Please respeni 1y 6-29-72. -
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; Att~itim: !' . IL ?!. Sanlifer
[.

RSubject: Occ' nae 1-3 R .10000, R-757.!3 vReactor Coolant Flew ?kasurt-rnt ?lbiley "I:Y" Transmitters p
Refet cree: Tde Ictter of April li,1972, s.m mbjet

-

.

C

$ ent1mm: I
*

IIN term action c.n %rch 7,1972 to detemine the C-1G'O inch range "!T' =
trancitter perferrace a!< rte the stated ran::c. Yn a.Hition, the effects on E

,

tic 135 Sy<ter. wre considered essential to the investi;;atien.
{

Testin; is tw Sch-laint to begin first weh in !by a 23 will consist of the sfolicwire; test activities:
i 1) Terfem t!,e follwing tests on no 17C010' 3xm-A nanmitters 0-1000"

{_range.
$A. Cal.i! rate Icth tint'mitters fer t range cf C-FOO" 110 1:rord char- 43

acteristics for loth increasing an3 decreasin: differential pressure
over tir: 0-90" lip. (g

P,. fr.:rease differential pressure to l';00" It G. Ibid 1503" !! O delta-P

'

!gQ .for a mininn of 12 ! curs. 2 2

C. Check for calibration drift by incrensir : an1 c'ecreasing delta-P aver
the 0-TG" II,0 ratge. thoni cloracteristics f er both increasin:: ard g
decreasire d51ta-P over the 0-S00" II,0 rnnu. Record characteristics &
for both ir.creasinr: arsi decreasing ddita-P. 5

E
' Tr. Calibrate lcth tranmitters for 0-1000" !!,0 ran.e nn3 repeat steps A 4 i

thrme.h C varying delta-P over the 0-1003" If 0. Rec rd characteristics. i2 :-
E. Ietemir.e and relibrate loth transnitters for mxbm ran;e (r.ot nane- @plate rar.; c) an1 repeat s! cps A through C fer mxi.m range calibration.

_ i

O" Record chtracteristics. [ |
_

F. Apply delta-P to leth tranmitters for 150' rn:r,c for 12 Imts and 6 |

repeat sicps A ti,rcugh C at r.txinn range. Recen! characteristics. g |

lE |

?
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Dd thsn the*other valves at equal distances frc= the vah e. Pipe te=reratures rose
~

. QI proportionslly when the systen was taken to 1003 psig. Shk F in the pressurizer. ,

$;n D.e lesk ra* e is lov, the rise in general is.:.1 level is not notieer.ble over e. short i
, _,, , !perled of tit 2e (I hour ) .

8{'s
.

I4.ew
pN ST ATUS- ACTION 10 DATE thCLtJOING PERSONS CCNT ACTED. CCtMITNENTS NACE. ETC.

}Q c.e -

g Duke is aware of sy=ptcrr.s (Maurice Maelntoch). . Liscussed with E. 3. Burrdey and P. .

La E. .%ith (bW. LU); recce=end action refleets their ecc=ents.
.

W:l
$ FURTHER ACTION RE0' IRED ST OTHER Ti:AN SliE PERSGNNEL

' - ' ' -
J

~
't 'afd

*
,, . . . -

g rz, Lu
,

-

,

;
'

.

h -

4
*t PECC# TENDED ACTICN._ _ _

,

j
yT4 . .

p.t Centset Eresser for recec-ended aTproach te corrective a:*.ien. ?eplace F.'L3 vith' ene
.

f*d of '.he src.re valvas, ordered with the cer.trr.:t, .ti:t we en site. Feturn 130-R7L3 I

$] tc 1*resser for relair. *:..ere in no evidenea that any ;.ressurizer safety valve has

d
been tarpered with at the site $. n'I. m & Sh '

[ b /f.-
C
73 , -

- .

9)y _fhhNh h.fb\ {4 TITLE AP P t.G % A Sam ATLET | EATE,- [M' m -

l.M ORIGINATOR J. P. Eenn+dy I %
,

1. . . . . . . .
|u

.d.u SI TE CONSTR.flEP. I f .... s . .. . ,,,,

y SITE OPER.WGR. g h /// " /M _ f ./' If//p/5/ N g.......... j
bh,, L' KS SUPPORT ENCel. l

"

,g . o..n . i
....

N % | Qi...s,... |
'

| !!

$ PROJECT uRNtGER ! |O,s.i.s..g .

g,- 0 - Oc =O=O' E'i ~ |O'....-...'.*I@ :ridinietrios ',

i. ..m..
Ig3j **[,,,,, p h? h ' ,SeTE OPS v m AGER RESPONS I BM TY A S S e G. . e ..a o . .. . . . . . g

g. P RCJECT MAN AGER pgQ j g.
m s. s. Sspon . Esca. ' -

j . ,, . m o . . . . .

oTota costarcTs ArrtcTro T -##y
a;3 ccsTaacT Aarai a. - a' ' O ". s 'c' ' 5

cocm7Asr tsc9 >

[ ts - /

K 1. :
r

\ ] $(( Kiv |
.4 Fit.E 12J2 g j;r JL
.%.-D 1

YM en'P: x'RT3n%"|Q5'- RW.; f.p2n f Z.WQQfYQ'QQfQ-Qff* -|} i&Ej}'&f(1*ff}Q



_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- --

-- -_ _ '" _ . -

-

- .

.

Q,.

* N.

Y': s H A O C,0 C * * 1. WILCOX C >MPANY
LYNCIIBURG. VIRGINIA{.'",A GI:N1:R ATION DIVISION
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' . ; . Irown, yic;g Operatior,3, :;.:: leg. scryteefrom d
Ele N ' :.35-3,132f

Cud. '' k' (31S-M2) _

Pu'..e ?cver ce=;ag
Date

Subi. Feh-a.r/ 2.15fi2
Preccuri:cr 3clier Valve Cccheta

~

i h:.t.a . w ,.w 5; e.a.r
i
!

l The Ficxite.llic Gr.sket Cc:;any reco= ends that /SMS Code calculatiens be usei to
dctcraine toltirs acsds but tr.)es is ,uc vith Ocde reec= ended (M not t.ani%tery)

_

valt.es fcr " " (Easket factor) ani "y'' (=inir.u:2 Gu ket ses.irg .::rcss). Usirg
Ccde cr.iculations with Flexitt.llic values ve ca.: descrg.ine require 2 icc.iirg as
follows:

a) Cbtain ninir.un re:;uired bolt load fcr o; crating cer.iitices t.sirg this
-

s-

fcr:ula:

3 * '* k C*E
e . P + 2b3.l!.C P .

* : 3. = - k ~

Where C = dia, of locatics of casket load reactic: (scan dis. in
this case)

P = 1ressure
b = cffective s.ec. .1:c vidth :~/2 er 3/32'
r. = gncket fec'.or (3 fer S.3. )

b) Calculatire on basis of 3i25 p:i (tyiro. , which is maxi == pressure) 'cir.t |
I

vill see:
I2

'n'a , = (~' ' ' . ) ( 3 ' 5(32 )
(':"' ar,T 4

(2;(.094)(3.lk)(3 562)(3125)(3)4 'I ' +
4a

.

= 51,000 lbs.
.

Cr.cket scatin; requires a fcree equal to:

L2 ' 3.lk bCy ~

= (3.1k)(.094)(3 562)(9000)
91.85 lbc.=

The sininua torque is, for 8,1-1/8-5 bolts:
1

0 = (.2)(1.125)(51,000)/(S)(12)
95.6 ft.-lbc.=

The ccchet ser.tir.; stress is:
.

51,00S
,

(3.1L)(.09k)(3 562)
1.S,500 psi <~0his is ex:essive, cc:pressica stop required.
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Tracing out virin.; c..cved sc e discrepanciesProblems surfa:rl vtan the ?. V. pu=p centr:ll
@
.

ers were plsied en auto.
tacts 3, 4, and 5 cf 33/APS heing used twice Dag. Sh3 iCOC shows ccn-.

(hecking Icgic te.c ^ etiens. ~d, for di ffe-a--

drawing shculd te SS '3?&, and the set tevards thit appear that the set towards tie center cf th
g

e W
retain 83/AF%?.

Ecvever, the viring was fcund to te in the rever:e ofe top left side shculd
"

this order.
.

The viring of centa- :
6, 7, 6, 9,10, and 11 of 36/3Fa??.6, 7, 8, 9, lo, and 11 of 63/37-? ve-#- -d cen-

nected to
sh res as coing to 6, 7 cnd a cf 66/E?a?! vere Se vi-as that the drawing13 anc 17 of 66/37.T;. , in turn, cctnected to 10,4

Eere were no vires en 6, 7, E, 9,13, and 11 of63/3ra.

Trop 2 vas found to have the same istskes
frcn 63/ATJ to M/ATRT, the chift of vires frinvolvir.g the shift of vins,

and no vires on 6, 7, 8, 9,13 and 11 of 83/APGen 6, T, and B of 86.'A?&T,
.

Dick Shaffer (EMCs) n.d Fred Faist (3!.") centacted Je.nd T. Wolcott (LW - Lynchhnrg). Sey rer_:hed a ver:. C.:urtwright (3?*00)drec-ing be changed *. s

center should bc 6:' 3PR, and that the n;;repriate viringshew that centsets 3, !. and 5 cf 33/.*J.T tevreds the11 agrae tst that theto Order.
chances be nale

the viring te changd to estch the drawinrIt was also agreel, :n that estter of the ether viring discrepancies that
and the field irnvings corrected. Se viring changes were,caie.

Z e syste=s then .^.=ctiened ;rc;erly.
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(I SITE PROBLEM
E

REPORT TlV.NSHITTAL

I **** CLEARED ****
V

4

F

o: Change Control Fer Distribution File: 13- t r/ .Jf 2
# _S. H. Klein - Quality Assurance Contract No.: 620-00 //

j __ Central Engineering Files SPR: .3 97 LvOo

p
. 3. U. bb6A - Tark Engineer (s) Title: N.o r Niupg Od.

- _ b .O.. Lv keg - Pro tect Managt s 3na d) Ntl o /P S
'

4. ,

0 1

. '
' Date: C [i; f 7[A

I Status Code: Cj
|
|

| _ L. C. Ersers - }CT. ED. / P . E . Pe rrone
'

' ' F. R. Faist - TOLEDO s, pgf, /(c/y
,

| J. R. Bohart - Intl. Support'

y B. A. Karrasch - Plant integration/

Y

k

Attached in one copy of Site Problem Eeport No. J9 7. which was processed on
ig Contract 620-00 f f' Future contracts have been reviewed for tne potential.

q of a similar problem. This prchlem 16/is not considered applicable to other contracts
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', SITE PRC21.EH REPORT M- .3 , f B/,B'ICX ?. FTi.COX SPE. ~ ,;es,",39 2'-
is= . ._ & ew- _. vw, y

Custosta Otiblaasst eAIL 000.ab. c , el . A ).__ set nu. R L v .ng. e

Tcledo Edison * ~* ' P.H.F%ist 11/M /77 I3 - f%?Qlh "D 2 O
'gggggg P.A. ac. Pail #0.f 1.s a0. GiOwP a0. 5 _ v_ . E_

,

Ealley lieter Co. 020 50 ? a7 Ufrim
intf (was 30 cuatacitus) n:3.t c;nia:1 %

"5 f7/l jFnr brex Ckt. Bc u-d FMM m "_ 't - - f-

DE1CasPT 0_i6 or PsostEw: (:73-269/r3-270) iIntertittent failures of the 855 plant - [.

( te rputer on 11/6/77 vere deternined to te caused by ti.e k pez Circait Boards listed a
below: '(1) LR'.-322SSO2-02L . .n L - possible fail -e cf 2 d bit assigned 70,C00 -

f4)
3;

77,777. Bits 0 - 3. Internittent loss of "1" bit. (2) .2L-3228802-02J . . 4-
Pouible failure of 3ra bit assigned 20,000 - 27,777. Bits 24, 25 and parity. Inter - FP

a nittest loco of parity '.it. R. W. Ku .es of BMCo ar-ived on site on 11/7/77, but C

3 *.he above cards had already been replaced. Mr. Kunes .iii, t'.Never, help TEco 3
y id.entiff the problen witn the peper ts.;c punc.'1 (GPR s153). bi
3 le above tso boards failed again 11/11/77 and vere reple.:et. (3);DR'.-3228802-02L, O
3 fren Orawer 3. A-17. Failure of Bits 0,1, 2, 3 fcr J.dires: 20,000 - 27.T77. &J
2 .k) ERL-322f802-02J, Prca Drawer 3, B-22. Failure of 31*.s 20, 21, 22, 23 for ad- !!-f

tresscs 30,000 - 37,777. j3
,

y s:stus. AcT tog 70 DATE. INCLUDING Pets:ss CONTACTED: |f g
*- Batley. TEco P. O. #320 561 LF. EW P. O.1032h2ht?. :De.nis Rice contacted for.

|the P. O. number. ~ ~ ' - - '

t

FatinER ACT aos tEC0i4,etaDED BY $1TE pet 30kqEL:

Site to clcar on return of the four boards.
8
We
$

RE53Luieon: pM /@ 7

cu e y
-

E
3

5
/ OATE APPROVE D er DATE

.paaED a &v //-/?-7.7 h:
;- e ,

B ,' ,.

hE ateg6~o sy DATE [# M-ri nm. f m.- a su.- u ie. ,,= ....: u-

(/ ,

e.
cosi cattcoar ritts Cnanct ato F. C. a. v,. I ?

| $lGulF. DEFICIEPCY @
N 0PJ4 OTHER @ CTES no Q es /v[f: O'E5 "O 2 2$

8

stTE CWLEfl0m atrati: ;issaisess:

Per 3XCo P.S.S. all psrts returned to TECo. O taf $Pt REV u0. O @'

tale C ,etETEc: 6/6/78,
,

G

C !?ArtEif* ST ; ATE $
{ F.E.Tsisthkkf6/6/78

|
*

3
-

r. R. raist M 6/6/78 g'
,

M h!<tET c2 or'

-
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. SITE PkOBLEM
-

,

. - REPORT TRANSMITTAL -

- * * * * CLEARED * *** -

p

^t,*

To* _ ? ange Control For Distributice File: 13- Is( - 391.ro I
S. H. Klein - Quality Assurance Coctract No. : 620-00 lN

_Cantral Engineering Files 'SPR: 3 i I . kquJ O|

b b.Nkmel - Task Engineer (s) ,s] Title : Q d' hhCore beke.c.kA

8 d.On - Project Manager '

,k ,[78
_

7 ' *-Date:
.

,

Status Code: C $ l

.4'

; - S ,i,

,-

.,' a,- .. . . . s
, , , 3 ;-).-_'L. C. Rogers - HET. ED. 7 P. E.' Pe rrenc

e
,

F. R. Faist - TOLEDO . 1-
.; -

' J. R. Bohart - Intl. Support ~

J'
' B. A. Karrasch - Plant Integratic:: '

|
t |

'

;

Attached is one copy of Site Problem Report No._34 l - O t which was processed on (Contract 62'0-00 IY Fut'4rc contracts have been reviewed for the pottatial !
y .
w

i of a similar probleo. 'Ihis problem is/is not considered applicable to other contracts
|t
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i . g ej.8 COCK & WILCOX EPR #391.01mesmans =* se-- ammmaaras-
- -_.1 -_.,_m.

Cusicnft 081 G3t.4%2
_

.: 0 0 C . 4 0. Cogi.ac. Sra no. a E v . a c.
TeleM Edison Ccer.ac.y__ P B.yaiYt 11/r t v 13 - 49_o01h vai 01 _ |

4
t

vEspSt P.A. No. fati No./IA58 PD. G*%P 80. 3[9. "0. 'W f 02673kI1C Oh/001/Oc1 -

;eetE (psa 30 CressCrias) Pt08LEM CONTACT
Fail ei Ir:ao r= T** t e c t ors S. L A114., n bD A ^ -

1

DESCRsPitch Cf PROSLE4: |

,In recardsceo with P. E. Mamola & H. D. Warren's requast, additional leakage
, !

se.asurer. acts have been perfonned to verify *he censurement. technique used in
|

8

SPR #391', Rev. O. '3:e following informatic: is provided under Enclosure 01,
(See attachnent). i

,
I2

;
t'

.

*:
%.-

E
.

,

|g status.ar'.50m TO DATE. INCLuciaG PER$0NS Coa ACTED: Discuesed the inforr.ation ob-*

tained an 21/15/77 with P. E. Manola and H. O. Warren. Received concurrence the l
inforv 41. ion obtained on string 31 is consister.*. with leaka6e measurements of MJ).

,

,

'

fu.futa ACTson RECONMENDED BY slTE PERSONNEL: . a:v. I&C to checx levels 1 & 3 on
,trias #9 from the multiplexer through the oe: etor to verify operability ofthese levels. Site t.o clear this P.ev. When h. O is cleared.,

I

!M $M gg g 4.O4 M ,EEsotuison:

[dw.O WA W : : " W ff- 2. 2 - 7 7P ':

5 hPAREL$YM& x- 2 2-n
P DATE APPtasEs gy DATE

- . ,
. -

5?' E / pm*))) (}. t.H z z7.p t
-

LOST CATEGORY FIELD CHANGE GE) F.C.A. NO.
$1Gn:F. DE88CIENC)

O=0,d gainers OYE1 ac 3 Ct- M/<1 Orts no (Li
Sale COMPLETI0s AEPORI: DEVIAll0us:

See Pev. O of this SPF for site cot::pletic= 0 mon a v =0. O
report. DATE CC'4PLETED: 6/21/78

. ,
o
;-

CowPLETEo sr g ,) g - )_L.
4 cATEp F. R. Faist 6/2:l/78

F. R. Fais 6/21/78
-

,

m ap.. s.m.

Es5M$lfdMMGMS5#R8EiW9FFfM@NWW "WW*
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SI'R F391, liev. 01j 6N-001L

1
'
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Novarter 21, 1977,

)
d ENPTAtPiG U1 '

> i

1

, on 11/15/77. ir. core leakage ceasurements wetv pe rfbwe 1 on strtng +31. Strir.c #31 is
}
.

u non-sys:r et rj e detector using A1 0 invdM i on. '116 c follivittit are the res d'.s. .|3
s 1.

.|
.

) StrinN 8 M.
J E3 '.")LTS
q' APPLIED +10 V -10 V ,,
:

's
1

Iewi 1 +.21 x 10 6 -6 -6 ii

+.15 x 10 +.275 x 10 ;

-6 -6 -6 5
Invel 2 +.3 x 10 .36 x 10 +.91 x 10.

I
i -6 -6 -6Invel 3 +.32 x 10 -1.2 x 10 +1.75 x 10,

3 -6 ~6 -6j Ievel 4 +.33 x 10 -1.5 x 10 *2.2 x 10
'

-6 -6 -6i level 5 +.3h x 10 -1.25 x 10 +1.95 x 10 i
<

-6 -6 -6Level 6 +.295 x 10 -2,25 x 10 +2.85 x 10
-6 -6

,? Ievel 7 +.1h x 10 -2.2 x 10'6 +2.k5 x 10
4
. Ekg, -7. '4 x 10-9 -6 -6
. -3.1 x 10 +3.1 x 10
I
9

_j In a1:11 tion to the nbeve tenaureraents, Otring 9, levels 1, 3, 2 & !. vert: rechecked
with the following results :

-

Strinc 0 0 VOLTS +10 y 10 y
{

[ level 1 .1 x 10 > -10 x 10 +5.3 x 10 |
-3 -3

*
.

-3 -3 -3j Invel 3 +.02 x 10 > -10 x 10 .3,9 ,gg
; -6 -3 -3+3., x 10 > -10 x 10 +5.5 x 10-,

1 ) Varfing - vegt
. to .2 x lo-'

Invel 2 +.39 x 10 +.38 x'10 +.39 x 10
~9 4 -9Level h +.1 x 10 +.02 x 10 +.05 x ic

,

h

t

I

| ,F b
r -Q sD
34Q

1

h k$l k k fh5 hi d i b ) bi b N hlk b [ h k k h h $7sff[ M If M i $ h ik 5$ $ $ fid d 5
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h-NovecLe r 21, 1977

F.nclosure 01 - continued g
..

t5
!cvals 1 5 3 e.re still qus.,t ia.. ele - A le ru ve r, Mure.en t n r.trir:c, O vill be k;p*rfor wd f:r these levels frca the r/titirlexer t o the detecter. I t va.; cone) W d $after discn:Icts, with P. E. !'snela ni !!. 2. W rt eren th at the vr. lues Qtafr.ed are Qstill nr *. swd indicaticn of a fs' led detecter sir.ce + Nrui-o-icq values are still MLe ss ure'! . 2.ere still r.ay be a pr;blem with :.e hock-;p wiique to strir.rs h9, since C
1*5ka6e * u mcents have va.ried er.c. cerr.pate r .ht t e.lso varies. $
. %
Mitl #2 ".coi detector. D1

g

) level *L '.*tlues toc J ct - vc21d i .dicate an Open in the lead vira cr at the fe= ale
07.r.ector :rore than a :M detector. In ar.y case, bs.1 detectar. -

Cables ve.- ir.terchanged between string 31 & 32. Beth cables were disconnected at 4the r"11tiplexer and the incore ts:2 ihe VCues en sitrirg 32, ter Attachment 1, are "

string #M's values. T4Co should replace eit.her the connector in the incore ta:A or
cable. ,

Wie data is p ovided for Infon stix. for furthcr anal: sis, if desired.
P

Eased or. the dsta herein, ti.e :T ut e=ent tect. J has been veri *ied and addt ticnalchecks vill he gerformed. p,j
,

id,
w<
e,.-4
s. #4j

tfr

]W
%. ?[
'W
Niw
f=GIC.A:nif
Mhencl. W

11/21/77 I[[
h,i,%
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t. - 3W3@.20217 (12-76)**
'

. .- sTTE Pronlmt IRCM-

TRJutSMITIAL FCE ACTI0tf
, ,

- ~ ,.

DEC1'3 N .,

-> T o Change Centrol For Distributice File: 13-

S. M. Klein For Ir. formation Contract No 620-00 __

SF' Number: T9 /* k O/To [ NrE4I For, Action m-

Title ~~7ezdII/ I ~

.J'd./ M'um For.Aetierr( *

To: For Ir. formation
B. A. h rrasch For Informatica
D. N Nuclear Service Status Code: / '

Dete of Transaittals . f .2 - / ,7'- 7 7 Raply Required By:

#Action Requested:
' '.;6/d .cAe.

|
|

M [ '

'
Reply and Return This Trar..nittal to: W- .

Antcleargervice Support Engineer

..----------------.-- --- --. - . -- -- - -------

Reply: Please provide resolution en the S?1 Fera

1. Is this preblem applicable to other contracts? Yes ; No

A. If yes - identify applicable contracts

2. Flease provide Disposition en or before the Raply Reqvired date if Resolution ,

is incomplete |

-

(Signed) (Date)

CC: C. C. Flur.Lett-Contract Administration ( } L. C. Rogers-THI Site
J. R. kbre - International Support
F. R. Faist-TEco Site P. E. Perone-OF1(1&2) ,

.

e = .p ,e .e== e oog a

_ mmmmmmmmmmmmmms
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'. BWNP-20345.1 (8-78)
*

.

1
.

'
.

X
|

SITE PROBLEM #

REPORT TPA.'<SMITTAL

**** CLEARED ****

To: Change Control For Distribution File: 13- / 4 - MIO '

S. H. Klein - Quality Assurance Contract No.: 620-00 d

Central Engineering Files SPR: /MO ke i O

835bisherb- Task Engineer (s) Title: IC 5 M.o d C-

[C.(.ohen- Project N nager Fad tu es [810)

Date: TO[Yf *f 8

Status Code: C.

e L. C. Rogers - MET. ED. f P. E. Perrone

J. R. Bohart - Intl. Support /. Laubenk CE*f /' -

.' B. A. Karrasch - Plant Integration

Attached is one copy of Site *roblem Report ho. 4d(.) which was prccessed on
Contract 620-00 14 This SPR has been reviewed for generic applicability.

and this problem Ts/is not considered applicable to other contracts.

gpwAggs:

M bbhh l*
4

4T N f "6 iMh3iihn E= El L3 Kk
. .i .! .[-

D g o . $.F
'

. r*o , _. _-, -,

c..
I#lD

-

,

io;- OW .Q/
v^ ..;j' W, f

,k . u t AGF
NUCLEAR SERVICE SUPPORT ENGIriEER

CLEARED #
~ _ - _ _ _ . _ __

.
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. . ' .
"tdmYjN. #-F.- - g P D 5- 210 9 s .5 ( 8 -7 6 )TELECOPY W BCOBY HAFA _'*-

.-

SITE PRCBLEM REPCRT i f k y h BABCOCK & WILCCX SPE #LLO !.

' - '
Cuitowf* oa 6:naton Last sec. s c. Co s t.no. sen so. E E v . s c.
Toleda Edison Cc pa.y F'. R. Faist L/21/78 13 - 620-001L L. O

'

gEND0t F.A. au. PAat so.tiasa so. M ocP MO. 5L9 6.

E!" o 020 592 IJ 21/015/ col
'805LEta C0e!ACT S q~ J,

3; (*Ar ACTE e5)( 320) 7. P. Falst8/ad
il TLE (was
103 !bd 21e Failums

DEsta:Psion s **: stew.
|

51 P/'; 6623f95Al Eu=cr + Sias Podule - Sr-v.r cutput oscillstes +1-0.06 '.TC. '

#2 P/I 662L150Al Su=er + Integal Module (BAI,-2 Pct hss no effect) - vill
not slev de.T., vill not cpeed up. Cm't b alance - Pin 11 ccunded.,

. o,
T
t
*
=

7' 1

J
- ,

l

h 514tus ACieCa 3 DATE. tantLlaG PE#Sch5 (0=TACTE!:
' TECo ausre of prcble :. F.equested EMM & P. O.

|
|
|

l

fur 1NE4 ACitan 4EcowwENDi3 Sr $ttE PER$onnEL:
1. Bobby Earris cbtain P. C. requisition.
2 Site t: clea- upon epair a .d return of pa.-ts.

_

- E S c t t, t s c o :

PfcCulls TO dE ff tM// E. O e< n p t og Po.WO3A 3/"T M A. O ~Ib Y~C

.
o
- PEIP . I E- 3r DATE APPR0vED Sr LATE ;

a , fn- -
. s

>

% h e2 ? kV .
A

'
N 43 #

CCS? C A T E L04 f flEiD CMANGE REQ f.C.A. 40.
316mit. DEFICIEstf

e /A O'E5 "O 2O=e5w ot*E= K Oves no e o4 v

site Cc=Ftfi,cw .iP36T: EstAitCa$:Bailey records show repaired
parts mturned to TEco vis t*PS en 7/5/78. TE0o & =0*E 5" Hv 80. C
records are not able to confim. Customr DATE cow *t.ETED: 9/22/75,

I notified. 'de censider the ite:s closed.
00***LETED SY DATE-

y T. F. Scott A 9/22/73
2

I. 2. cree h NN 22/7' &
snrET / or J 09

_. a-.r. m m , - . - ,=:ru;v m w;sm;n s m _- - - v p_ m m .v c a p ,w. ,g.s-r s-

I
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sump.200r,es.3(i-7s) ,- -
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'
-
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BABC0CK & WILCOX..
,

,

PPGD .

! . PROCUREMENT AUTHORIZATION (PA) setti : QF 2-

IC: Con 3 ACT 4. PL m3.
$3 ~/ f /O9 '/' *f,D. M1 T o d'r/ r P Q13. D o I */

itDN* SOPPLIER Galt
| - D- L . Are G Bmee. 4-1/-76

.- Cb510dit & Ptin; sitt P6&LnA5t O Gik sS.'

T'l'w D Ar v.s dross T *,374*2s z?
, .:
I ibsCTIO4 AllACNM(al$ Ri(tsy[D

htQtt$i 508 813 ttLlati FOR $ NIP. 3//t'- NVO

Satt>Emi 0F canta CuanGt clott
#

Oatteist'a=t'as 06:;: a.i.. w,so,s ,,

O=tt. *0= =ar t ,e0C.00'ata
Oettrist ro rs. O ca 4,Pacito suePtica 01 etoulere
sets 10CFe2s aPPLv? O ts S r0 IF Tes, 10taitFY APPLICaaLe Iftsa5

. sustaucilons -

,

fe . o /d l'. o. * o z o C + 2- 2 3'

s!R e svo *

ffquz eT~ of /*o*C*disE otDf tt B J' /S6959 to 6 e e. 7~en
er,*ess ,e crema: p .a t g o ,. 2 ,.> ia t. (sz o) . . p ., 3 f,. .

p J erne > M + BM.s na c O st LE , spq f'62. 3 L *t V A l.
1

g) $se m m g at + .TN TE to A A L n10 D ul2 ; /*/N 4 L 2 sf) T O O,5

i

%

$ .

!
b
n

4
d

j
.y

68 &^ et 2:512180Tt04 LIST !ICua;e E & CaiE

W
, 4 , [ J.|

7.A.4ApS4 PREPAA * Si6 *

titse s* ..e ce vana caove sao g ,

Y-2/-)6p pJ! zy-os S coI M . --~=

f.6.W*LLOTT get fwl3 gsa

f t '''" * ' h % t3f wC,v..vs
3

&PPtottD)LJEv7
%,

* V3

() %. G'itW L{-?tl*bh Pt8JtCT CORTROL Cf.. PA WMk 27 Y ,

) OcitTY A35Utance S # Md### 38PPLatt/ Falt t Ca rca ACCtrianct* h |

k |
6

'j ett.anu.fs.c.
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THE CABC0CK & Wii.COX COMPANY

POWER GENERATION GROUP

To j

T. D. thrrsy, Station Superintendent
-

Q. %From <-
,

- v
I. D. Green, Site Operati;. .s Man <.ger, L,-lk ses sets

C;J s t. Fi1e No. 629-001k
Of 12321Toledo Elisen Cc=pany *

Subj. Date
Bailey Shi; tent of Repaired Equipnent 9/22/76

;...............................

Deat Ter:/:

Bailey's records of repaired eqni;=ent' indicate that the following e p!Wnt
has been shf pped to Toledo Edison, Oevis-Besse I, by UPS cn July 5,197B:

Su=::er & Integral biule (620), Part #662k150A1 (ICG-6188),a.

b. Su:=:er & Bias llodule (820), Part f6623635A1 (P.%6167).

We have tried to confirm the receipt of this equip:ent in TECo's sterer%:.
Lut have Leen Wuccess fu'.. 3W is closing our recerds en these repatro.

I
If you have any questions, please addse.

IDG: TIS:cif
ec: J. R. Lingenfelter

D. C. Hitcher.s
K. F. Ae'sie

.

s->
OR st *# o

. . . . . .-.,-..gsv , . . . . ps m .. w ., c_; ,.7,_ . ....g.,; ,7.,.,._. . _.. __.,
_

| .
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B'aiP-20345 (6-731
*

,,
*

i

SITE PRO 3LEM

RE10RT TRANSMITTAL

een* CLEARED ****

To:_rhan ge Control For Distribution File: 13-14-579
__ S. H. Klein - Quality Aasurance Contract No.: 620-00 /Y

Central Engineering Files SPR:_d7f fed O
k [ Lu n - Task Engineer (s) Title: "2 b 404 04t.
kC. C wh - hoject Managea Ph. b4 [uM t [8 h'~5~)

*

Date: Y bl|19
i

Status Code: C

L. C. Roge rs ***T. ED. P. E . Pe rrone
#

,

T-D Ofee W- TsL e Do ,

/ J. R. Bohart - Intl. Support
B. A. Karrasch - Plant Integration

Attached is one copy cf Site Problem Report No. J N which was pro :essed on
1 Contract 620-00 // Future contracts have been reviet ad for the potential.

a

,{ of a similar problem. This problem is/in not considered applicable to other centracts
t

*
.

H

REMARKS:

v
r

.

,

>

, i
d i

V() C &, . .

NUC. EAR SERVICE SUPPORT ENGINEER

i
i 1
~ \

1 |

| CLEAHD 1e
,

]4

N!|;45$Ai N555$UNN $ES $5$i?ikk f ?N$?h 5 bib 5||! Y BET $ k$$$5Y-

.
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., f ros.:iosi.s(e.7,a

SITE MCBLD1 REPORT d2MCfwi 8t.BCCCK A wit.COX sPR #379
~ 3 0'C.tp. M b.*0. Sra no. ~~h N e$(u 6 ths ot i u s s a ia k Lait

Tolelo Edison Corpey P.R.Falst 1Q/21./77 13 * QO-7Q14 379 0
,g iie03p P.A. no. PA41 ko./TA$a ao. Ch0:iP m3. ;Ei. h0.

I'C 020 561 LP 25/030/ m
IllL( (tsag JQ (MAPACftRS) PkCOLIM COnIA#I--

g

f l $ s m \ =. 'd, gO * W '_
,

? A.n e x Ck t . Brd. Fail :m (85$) D_ '
_

015041Pilon of PAbstE9: (DD-255) Part #DR !.-3226602-02J
One card, as tacced, LEB-20 from Drawer 16 has a failure useciated with Bit 3.
Other card, na tagged, D'G-17 from Drawer S has rm internittent 1cas of Bit 2.
Ihth probleco were cerracted by replacing thq card from custo'.er stock.

f.
..

$ iteq'd. Recolution Date: 11/20/77 Reg'd. Co .pletion Date : 12/1/77)
.

*a
2:

y

5 ,

y SIAlus Action 10 DATE. thCLtcinG PE450n3 Coni ACTED: 1

BMco P.S.S. aware of prchlen.*

Wo aware of problem.

FutinER ACiton aECOMMEhDED SY SITE PER5onnEL:
Dennis Rice is requested to obtain P. O. for repair ot the above two cards.

O

| aE50Luisch: MM% f.O.T$~ C 3 Q 3 714 7"", 1

YA Mf Cuttu Y & b '

. i

l

l

5
- PR ARED 3Y DATE APPROVED Sy DATE

/) / /O*2 7* f/ -

o
,

, Review DATE A
.,

w .ED ofL e, n m .e w' i.n ,/, , 41Tl h.<hud fl477
"

4

' r
,

!

l
COST CATEG0tt FIELD ChtACE REQ F.C.A, 50, i

SIGulF. CEFICIEM:Y '

//v/ Orts no gOn0RM OTMER 2 OVE5 no @ 04
#

1

Sell COMPLEilan EEPORT: CEvlATIO45:

Bailey records shcv repaired parts returned. TECo g mont SPt aEr no. O

record are not able to confirm. Customer notifie441E CCHPLEff3: /28/38 c.' We consider the item cleared.
, -

COMPLETED BY % g O!.Y E

g T. F. Scott 7/28/78

F. R. Falst , 7/28/78
; De5<,E,

___=-~.--_-n.~n-- --
-

_

|
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,, g. ve;gg u pon, [ ..~a.4o,-
'

|.~.~.m.a . ~ - m.
~ ma '"-
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p, g, chsffer.- 1 Ic+

; ,1 mW rr - , , , , if ra. 60 wer&s

| 12? M 2M2 S
,

, ..c--------- a. . .
,

-- " -- . -. c. r . u .6...,w

'"cleh Dlison, D cria-hs;e I
:. ..'c0

Z1 LF Site (D3-255). S
..'- 6 .TJ. , . 4 ,, . . . . , . . ..m uv o. , , mo, . , , , , , , 3 .,,x . ,... %

- 1--.. |
- '.'1.'x Cr.t . Posrd , Fe' lares (655) D? L-3.P W o2- r !--

r o ss. t es --k-.. 47
i Da TS :,8 8' #.Cf

One card, as tarj,ci: L?3-20 frcs Dr;. -r !* han s failure eta w t.. i t = v.u _ '
asaocinted with Lit 3. u. v. ,';.. / 8' ' * " ^

i

s,w,

Other card, as tuer,e.1: EF3-17 fron ?rs.er 5 has an inter- .hver+=
nittent loss of Bit 2. . . _ _ _ _ . . _ _ _ . . _ D"",,'C",, ',,

j E} na ppa %fy

_. Both prc>ble=s were c.strected by replacir.g the card from O sn 1%cn.s==na

custcmcr steck.
- D or-en

._.- _ -. - - - - cm.ect.va .. r ars to
O =o

| ;: m es .. v ,
.. bo . .,

8 Astbet GvChango j
r -

.. . . _ __ . . _ . _ _ . . . . . _ _ . _. _. . . . _ _ _ _ "8,C E 'P',

q sea <.a
3;y. %',c,st.v.
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r .% st.v. s

Caused ir.ter_itter.t failures. . . e, . n n . .. . . . , c , , , , , , , c, ,, 3,,, .

s 9, e . wr,u, ~ n .. ..[ u'("S a ^"''ud of _the rim.nt c;=: 2te sys*. i.

e.n*M *P.u t w a wa.:t.a u
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as ug tv o.t%es
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f . L;, '-SITE PROELEH "
* ,

, -~.
'

s

1 , - - REFORT TRNISMITTAL
.g.'

, ,.

te <

'' - 'I''

q '3 t :
{

-

g-
*ase' CLEARED **** :~

,

.~

-M __Changa Control FILE: 13- /Y" N 'Tor bistribution
_S. H. Klein - ()oality Assurance CONTRACT NO: 620-03 _ /Y

r

Central'E5thee' 'inin tilss" ''i gpg g y-r .e
-

f7Sfc/W - Task Engineer _ gg y g $ K g .g - \.

.;
^

f X i.qs t-
- Pro _1oct ifanarer ygg gyQ gAf

_

"
s * * _

'

: __ 2|Ao|7YIaTE:
;

STAT 1!S CDDE_ C

. a .

..

-

* ..
, '

_

_ L. C. Rogers - HET. ED. '.
- --

- .u. .

,'. . -
.

.
,

,

.

~ , jjd
; '

.. , -<r. 1.iat - 70mm __

, ,

_

.' J. R. Bohart - Intl. ' Support
_

r .

- ' . , ~- -
,

. -

J. 'L. Donnell - Ollt
'

'
>

_

_ B. A. X4rrasch - Plant Integration _
___

.

Attached Js one copy of Site Probles Report W 37Yon Contract 620-00_ /Y
._ _ vhich was processed

potential of a similar problem. Future contracte have been reviewed for the
.

other contracts This probica II/is not considered applicable to "

.

RIMARKS: __
.

_

_

--

%

%

/ ._ a

NUCLEAR SERVICE SUPPORT ENCINEER _

s

gi31.

-
. k^ $_
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b 9 . qwg?/3'm7C f j g 'Q M .,,g;fj.,[c.,g ] g

"
,

*
. S11E FRCBLD4 fEPORT'

& M ' p' COCK & LWR.COX :sm'#3o2:- - wwas.r nreM...t
L- , -

_

__ _ _ _ cueJdaTA
-==s- -

o e ,. u g<-je_

Cusicuer otaginAsca sac.so. cont.83. spa 60, att.so
Toledo Edisc.:- Cercer.y F.it.Falst '11/23!i7 13 * ' 6P0.-001h 'N b .6 %':

,

h vincos e.A. no. Pet t r)./ Dan PC. GAM _iP80- 3IE f'
kl?( Q,'4I!!'Co 020 592 IJ

*

21/03C/301 3:
retti (man ,c Crarattles) PFC6LLw (e41ACT

/ ' ~. . . ;: j-
'rp i,

_JF.; pgbira ner pronsur. cen+ w;
__

p. . c. = ~ w '' /. N < o> -
.

Cf3CSIFlica cf Paesttw: On 11/21/77, while trotble shootica a problem with #2 EP- .g y a
covernor valve, the turbine " latch" vss ret,-t while the turbir.e bype.ss' valves ''

vere in s.utors.ie. - This cetion cauced the ICS to eurtrol ft zn the' selected ~} ;g
Prec sure. t rannt:itter. 'Ite og?cnito' header pressure west' hi@ and lifted the

'

-

Saiu stec:s co.ie saroty valves. TECo cperations kncy they; ahould;have. taken . : _g > manual ecotro1 ~or, turbine trypssa valves,inLaccordance with~starthy prp'cedure. '-
~

~

3
y 'fiPR '#356 addresses tl.e"sa e type problem. -

'

~ ~~ ~ ' " ' '
' ]

^ ' p'

.t ~ '-
.

s

t Req'd. Ectulution Date: ASAP '

: (
3 Req'd. Ccapletion Ihte: ASAP ~

2 i- s
': _ . N(,___O W.' D. -

sw-

y STAlts.ACrien to sate, InttcDidG Pta$ons ConTAcitD: @, _ , , . ,

'

TECo creare of problem. Gary Gibb's'avare of problem.
, i-

-
.Ii 5^'
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Attached is one copy of Site Problem Report No. 58 vnich hss been
processed on Contract 620-00_O9 Your centract or contracts my hav-.

the patential for s similar proble:s. The Site Prebic:s Report is being
forvstded for your inforation ard use to prevent problems from recurring on
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The,;ilot actuated electatic relief valve failed to open during the icv
pressure stear, test sequence of TP/230/10,,Caen:.h Tank 0;cranicnal Test.
futsequent investigstien revealed that the , vent ;crt plug ca; had not been
rue.oved. After the pl4 ca; hr.i Leen rer.:ved, the salve c;ened no: :sily, g
L0vever, it would nct 01:se. The solenoid shs*t tsi bece=e exled and

Js- ed against the pilot valve lever ar . 23.e F:ver Co=;sny "aintenance
perr,mel reported that after re-sligning the snart and lubriestir.g the
ro;;er, the valve operated pre;erly.
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% og__ Change Control For Distribution File: 13- Of. - /8f
S. H. Klein - Quality Assurance _ f

Contract No.: 620-03 OG f_ Central Engineerit.g Files
- SPR: #RT 9 ee O 6l$.d. 6 cder) ~ Task Engineer (s) s
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Status Code: C
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g/. #/. /fc/-
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J. R. Bohart - Intl. Support 6. /t Nda-
<~

B. A. Karrasch - Plant Integr.ation
_

&
s;Attached is one copy of Site Problem Report No. /83~ vhich was processed on hkContract 620-00_ M. Future contracts have been reviewed for the potential.

of a sLnilar problem.
This problem is/is not considered applicable to other contracts, yJ
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An operator vss blowing down the strainer on tre operating condensate pumpA
fj >vnich caused it to trip cs locs of suction; this in tw n trippi the operatir.g i

i- % oster punp. This conse~1uently trirred the feedvater ; mis which lost iiG feed to t.he system. The er.ergency feed pumps cane on, int the ficv vss i s

d;}i 5 not sufficient enough to keep the reactor fro:s trippir.g out on a hich
T 5 pressure. A stnr.ary of the aralysis on the ne= cry trip review his isN % attac hel. ?
P' ~

),sd 4v: ~
' ;,i 'l d

J y ,

-

3; h 5fAfb5-ACT10m 10 DAff. Ihug0iaG PERSONS CONTACT!O: h
7; k*. Sparsler and K. Wrxiling*

"

ya Work is continuire on the r.ain stes:s relier valve probles identified.
. i..3

! t;$ i
1

}: FutigtR ACTICa t[COMMinDED BY SITE PERS0WNit:

] Instruct operators r:ot to blow down cuetien strair.crs on an operating pu:ap. <
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THI fluclear Station'dd Lbiset LOSS OF FEEDWATER REACTOR TRIP OF 4-19 78 Location !ilddletcwn, Pa.

if4
-

'* |
h' :: +j Dm May 1, 1978

Te J. L. SEELINSER4.4 .

.

JS. I

}

!uy
Q An analysis of the memory trip review data for the subject trip was k

b;{$D perfonned with particular attention paid to OTSG level and feedwater t

]td system performance.
- |
t!WM In su:sary the emergency feedwater system appears to have functioned j

u

,4@ according to design in that EF pumps were actuated on F4-P-1 trip and Im,
4 @; coerenced providing approximately 1200 gpm of emergency feedwater within j6 seconds of ciain feed purep trip.
5DM: ,

condensate flow resulting from the opening of condensate purrp suction
OTSG 1evels began decreasing prior to EF actuation due to the reduced

yij Iag strainer blowdo.vn valves and continued to decrease after EF actuation 4

% due to reactor power remaining at approxt:rately 15%. OTSG pressure |bajan decreasing with EF actuation due to the lower temperature of&

L 'S#h emergency feedwater but turned and began increasing prior to reactor I
JJ trip at C:01:30.

|g%
4% Concurrent with reactor trip, OTSG levels been recovering while OTSG .|

,

i90 pressure continued to increrse until at 6:03 a "B" OTSC MS safety valve ?

% lif ted at 41000 psig some 50 psig below minimum setpoint. "8" OTSG '

|YN level again decreased to aero while blowdown continued for lh minutes ij to a pressure of f00 pig.

YN A sinilar reduction in OTSG level anJ pressure was observed for the "A"
Mn OlSG when its MS safety valve lif ted at 105S psig. After holding OTSG > 1S. g pressure at this setpoint for > 1 minute, rapid blowdown to 600,psig was '- '

' . 'F "j
y cet=enced. I

' i
..". Ed It is evident fron the tr ip data that with OTSG levels on low level limits !

j

<N at a reactor power level of 15% the emergency feedwater system is unable
?- to maintain OTSG 1evel unless reactor power is irrediately reduced. Had !

' ]m the unit been operating at a higher power level with ICS stations in auto,
|OTSG levels w:uld have been considerably higher and reacter power would

;[ i have been decreased concurrent with the initiation cf emergency feedwater,
,d'i; thus preventing OTSG levels from reaching zero. '

-W !
s.^$ It is also evident from OTSG pressure data that MS safety valves performed j
Ui': in a canner other than expected. The prenature lifting of the "B" OTSG :
,& relief, the delayed blowdown of the "A" OTSG relief and the extent of !>W blowdowri of both reliefs are matters of concern that will be resolved as*@ a result cf the centinuing investigation into expansion joint liner

,

i

N failures on main steam reliefs.
{

.I

'N[ tnt:pls N. }M J R. Fl
G.P.HMod
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VENDOR b. & W. P.O. NO. TASK NO. 22 GROUP NO. y/o i SED.NO. 1
511E E.%ElhEER '" ' ' *

'

J. R. Albert
)TITLE

QUENCH 7%rf OVIF-PRESCJRIZATION
)

DESCRIPTION OF FRCELEM

i

SEE A7; ACE D :

STATUS - ACil0N TO OAIE INCLUDING PERSONS CONTACTED
, .

Duke ir.stn: ment People repsired leak, filled reference leg, er.d checked calibra-
tion. Calibratica cra both level and pressure tr menitters checked out.

,

FURTHER ACTION RECOMifENDED BY SITE PERS0hhEL

NPGD to deteruine if a seconi level trans=itter is required.to provide added ~

rersennel carety; and, to mininite the possibility or oct rpress r-izing the
Quench Tc.k ca:t causing equipment ds=ap.
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MEN) 'm'n11e ccadactinWQuench Tank Operational.. Test;5". as required by operating:
( 7 /230/10), the. level in the

Hfy.h tanh was' r. air.tained' above- a mini:ran levet # c .

$ g-- (procedure. 'dhen the' Pressurl:er Eclief 7alve (EC-V3) vns opened the. Fressure
d h" Min the tank very rapidly increraed. 2.e :- ss;n for the pressure in:rease was
M;; 'that"the nettle 'to 'the~ tank v .s not subnerged, therefore there was very little
C11gd quenching effect to reduce the pressure.

't@fWr *

i4Dh '

Ia'.)C 1 and ?G-M3 share a ecnnen tat, whi:h is the level transr.itter refer-

M% ence leg. (Water lesked cut of the reference leg due to a lenking =nnif 1d
yy

fittin6.) The caase of the leaking was that a gasket in the fitting was r.ot

g g{.y in F ace, re.d the fitting was only hand-tigntened.l,g
[Qc%wM Due to the loss of the vet tvference leg, the level as read was higher than

g$p the actual water level. Alsc the pressure as nad, was 1:ver than the actual
yp M, tant pressure. Tre error would be equal to tne static head of the water nor= ally .
Affj?, in the reference leg. !,3m
74 ih;*g As a result of level in the Quench Tank teing lov, when the pressurizer relief

WQM (RO-V3) discharged into the quench tank; the quench tank pressure incressed to
6M6 an indicate 1 pressure of about 57 psi.
%%yf
$j h$ '"'he Er uh Eecorder vnich was reading tank pressure at th .ine shovs pressure
$ 3Gj reached Z.5 psi. If the error introduced by a dry refe .ce les vert tdied,

F.f@t.d
prassure veuld te 5; .5 pai (EF.10) + L.37 psi (sta.ic hen:) = 59.S7 p si.

Su .yam.
y The rupture disc en the Quench Tenk is sup;csed to blov-cut at 55 + 4 psi. It

M g %gg
-

21 did net during the subject Quench Ta9. Eign-Pressure condition. This was po:sibly

% due to the fact that tank precsure was r.ct as high as calculated. Secent possibi ,
rqjd lity is that since tank pressure was over 50 psi for only about 2 h seconds, the
P,gg rupture dice did net blov out due to the short duraticn cf the pressure increase.

t*/s.+c 9m
gw Qg ':he referen:e lec was fille.1 after the cause of the leak vas repaired. 7:e cali-

Qh bration of I4D-If.'l and ?ID-M3 was chechei. Both transnitters vere within allevabit
Qt.g(:qA tolerances.
m.hq
MEU. This is the seccnd time that this problem has occurrei during Ect Functienal Testirs my, '.&:i| 5 $
:: f 8
(3. ', , .,N-
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Date Final Resolution Required hv
Nuclear Service Support Engineer

Action Requested:_ 13 15 c or2.3[ C! b 3 FAD
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si Aficnaf +he_.t A is .,yesladn, + ,Cee/ +M ifem is 7 .S
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cc: Central Engineerina Files Direct reolv in writini to N.S. Support
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C. M. Fletcher - NPG Quality Assurance
whethe r anwer is_ final or orelf-ir.ar-e.E. L. Logan - SMUD

J. N. Kaelin - ARK.ANS AS
B. L. Day - OCOVEE [
L. C. Roge rs - MET ED

Nuclear Service Suppor Engineer
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_Iritiated t_v K?C Welear Service

(1) Originator - Till in: Custoc er; Contract Vrber; icndor; Purchase Order
Number; Task Nu:.her; Grcup Nr.ber; Sequence ;;uttber;
Nase; Title; Descri; tion of Problem; Status; Further
Action Receraaecded W Site Personaci; Originator
Signature and Date: Ver.cor Clain (if applicable).

(2) Site 0;etations Manager - Fill in: S?R P .ber; Revision Number; Reg'd..

Resel. Late; Req'd. Cc=p. Date; Approval
Sigsat:re; Date.

,

(3) Nuclear Service Support regineer - Fill 1 : Ccst Ct.ttgery; Authorized
Charg2 Nu=ber.

(4) Task E:&iceer - Fill in: Fesolution; Rece m oded Std.'s Change *; (if
a;plicable, FC Lr;. ar2 FC Number);' Elgnature
and Date. -

*If recormended standard's change, trnmit a copy to cognizant Standard
Task fagineer to resolve with Str.cdard F1zet Manager. . ' . .

-: , -

(5) Field *22sineer - Implement resolution; c;cs co=pletion, fill in: Completion
Report: Date Co=pleted and Signature.

NOTE: If necessary to deviate fres the approved SPR, note deviation and
sub:-tt revised SPR to the Site Operaticas Manager.

(6) Site operations Manager - Approve 4er;1eties; sign.
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(2) Conetruction Co. Site Representative - (Samae as (2) above) *
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(3) Project % nager - (Sane as (3) above) ~
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h .DCCRII"!3 OF PRSELO:
\\

'

h ~~he B. L W. EPI /Pheup and hrification drawing (P & D) for Cecnee Unit II
shcws the E7! !selstien vsin I zalve_ * 22F i.'2LS in .the EP: line that connects

-

- to tne ren. tor inlet line locp A) as tornslly closed. Tnis sa:~e valve is al:s
chcan on Ide Power C.;;::pany drawinci as norrally closed. Ecvever, paragraph

h 3 2 35 offoconee OP/2/A/1102/01 indicates that this valve is Opened tarinc
A ,unit startnp and re ,'-- :;en during plant eperatien. Question: Are there
h potential or operational pr:ble s asso:Isted with ecntinued [nowally open"

,

'

q eperatice of this valve! If n:t, vr.y dces B. & V. reccc:aend that this vdve
1

|
be ner-mv closed!

!

STAT'2> -A'~" ION TO I;AT DCL; ;13G PI?SO5S ErITIED:~

U 2riefly diseuase.1 pretler. with John Merchent en 5/31/7L, and he felt that
k the "ncrally open" operatic: cf this valve vould cause no difficulties
#

(ass.:::in6 inst the two cr.nual valves in the line between the "I," and "O"
HFI ;u::;s ere nornally closed).

R!.ma? ACO'i FECC.ECC ST SITE FDS033L:
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q Answer queitlens noted abcve sni noti.*/ Duke Pcvcr C::spr.y if centinued
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Subj. Cenocaer t Engin=ering Analysis of 130 F Per Hour Date
Caldevn Transient at Oconac 11 Septenber 24, '.973

g eu a .. . . . . . . . ,

! Cowonent Engineering hsa evaluated the subject transient and has
deteruined that there is no reason for concern vith *aenre to t'e

r structor.51_ adee-urm af tlw reetror vesser nr see, re-ar' er. Il11s
statemnt is v.af.e provideo tnat this transient is ccunted as one of the
240 cycles by the equipoent spe,cification.,

A su:mmary of the e.aluation for the s.tean generator is attached in a
*

meno f ron D.A. McKinley to B.N. McDenald dated Septe=6er 17,1973.
,

A sumanary of the evaluation for the reactor vessel is attached in a
memo f rom H.W. Eehnke to B.3. McDccald dated September 21, 1973.
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1 n..r....... . .. . . . . . . . . . . . . . . . . . . . . . . . , s

k
5

A'JTrlDEES i
! e

rL&W;, _ Duke Power Cocpany
M.

-
--s-

..d qC. A. Creacy C. D. Ifatley
Y] J. C. Sironis C. W. Hallman hD. J. Morris Bill Keisler id

p .

,

Mike Alexander j'
l S. A. Ifolland

W. E. Martin hHarry Lipe-McGuire 4i
Ray Rider-McGuire 3

b
m'

FURPOSE OF MEETING b

h,{
4

} To present to Duke the results of B&W's effirt toward improving performance of
|pressurir;r cede s.afety valves . The =cctinr was cenducted in accerdance with<

4 the tKetirr, agenda (Attach = cat 1). L

.

MEETI: C MNTES

]}
*1

9
.

Introducth - Prescated an outline of the joint effort betvcen B&W Duke Power, 2j and Drcastr (Attach:. cat 2) . $
Instru en:n ien on Ocenec Unit 2 - Technical presentations by Jack Sitents en

;
the PIP 2;; LOADS /SITdI:s CAUCE SI1JDY and the VIBPdTIO??/ ACCELEROMETER STUDY vere

t very well received. Tbcsc presentaticas readily demonstrated both the time j
'

and effert
N expended on these studies and the high degree of technical competence $of the perscanc1 involved. Due to his direct involvement in this program, he was 3
] also able to correlate his findings with other areas of the overall progreu.

1Fo31cving each technical presentation, a discussien of both specific and genaral W
conclusiens which could be drawn from these studies as a result of both data j

j analysis E visual observations /coe=on sense approach to all d.ta prasented. ,$j
'

.h
I.'

DISCUSSICN
..
2- q

.,

Operating Plant Survey - Discussed the extensive nationvIde PWR survey on g'

*
operating plc< These included plants from coast to coast with several en-

h
.

.
" site visits. th ELV and non-35W plants were included in this survey.

JSpecific areas f Maintenance, Handling, Testing, Piping arrangements, and
1% Operat!cg Fistory were covered. A cultitude of correlations were cade which [f {o:'plcecnted the thecries and results of the presentations by Jack Sinents.
Q
%hm xw n ~~x~ m W r" w y .= m 17 X

w x:. my w m;_ ww +w y~g.y;p% ;=W :. .,- &, w% x r-u_y= w= . ' y? w% f. f : 3 M M.K: G G &~ m~ # ?w n a m.a +~..m.-3 ,- ; a - M A g ___ , a -x ~ w-~ ' ' ~ - ~
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gh I; C. A. Creacy -2- May 25, 1976WWW s

G*
wfL. ?' Several <;uestions sere raised by the curtect during this diselssicn in each$$
2/% of the areas covered, indicating a hir's degree of ecnthusinsn tcvard the in-

for:utien presented. I.t the cenclusica of the Survey discussion, handeuts
Y,%k

* vere presentcJ cn the info: ntion c.btained (Attachacut 3), and a sample ofgg
jpg the Eurvey questiennaire (Attachnent 4).
ump
'J&,yJ

' Present Status at U:I and Crys tsl River - A brief discussion of rece:t eventsN at tinse plants was conducted shich prinarily e phasized the high degree ofj}{ [p correlation between those events ud previously discussed theories and infor-gp'
matien.3/*m,= -4 -u

n: n .,

Cccelusions and recoc=endations were then presented, along with the sc.hadule
4,w[4 [i;
w

j
g N

for inplenenting the action plan (Attachments 5 and 6). Euke agreed to the
action plan and as a rer. ult of the discut.sions, decided to impicnent vertical+M 4

Q $ handling cf these valves as socn as possible. The agreenent was cade to have
fr:q d detailed caintenance, handling and testing procedures available for use and

( an co-site test facility coni,tructed in time for the l'ait 3 refueling in
m Septed er.

&, u&.- e
S,&u)

-

(d j.] The ceeting was highly successful and :wrc than adequately accecplished its
- ,

i , d. .
purpose.

34
k5g :c
Q Q Duke Pcver was inpressed with the wtk that was required to retrieve the

2 y information and vell pleared with EW's interpretation and analysis dich
-RM

>

provided a lor,ical/ccan sense sct of reco endations.< .
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PESSU'L'712 CX11 SAFE 1Y VALTTS

7]I
L'.

IEETL'C 5/19/76
.
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$Gi |4 I!TTRO*ICTIO*:w +
*y j-gf Ef forts were initiated by 35V toward improving perfemance of pressurizer 4

?% ;
code safety valves as a direct result of -E6W and custcmcr concern over

$'j,t reru ring probicos with excessive valve Icakage.- This concern ucs ex-
~

}
*

pres,cd to Dresser which resulted in a joint effort between B&W and Dresser j
e y go

jg The first step taken was to deternine, by joint discussion, the prebable j
i

g cra ses for excessive 1e:.kcge based upon all infomatien available at -j
the Vgg tire. 'Ite following ite=s verc determined to be the most probable esuses

fg for excessive 1(akage:
'gg .j4

H-d _PROBASLE CiUEFS tM isw
'I

XW8 A. - f.:b'ent.tccperature and associated thermal profile effects.
NA

'

. . . js, E. 14 terr.c.1 pipin , loads created by ther=al growth during Lx teatopig resultint iu excessive cechanical strain on valve internals.
g[C:! C. Vibratic . of sufficiect magnitude may result in relative seat / discg r: owr.cnt aid associate.J surface degradation.
w;

, ;'*

RI.{ D. Maintenance techniquer say need to be more stringent to insure proper*) seatics.
^

, .

h E. }!andling and insta11atien should be closely scrutiniaed to insure@4
&.g that the seatinr, surfaces are not dacaged during thew processes. ?

4yq F. Valve testing, specifically het vs. cold setting of these valves, J

Afd needs closer analysis to deter =ine set point drift associated with
-

)$Q~ the thercal growth of valve internals. a
'8

h Subsequent to deter =ination of the cost probabic causes listed abcre, aM course of action was established to facilitate assignment of relativeY
.aagnitudes and/or clinInste each of the aforctentioned probable causes )Q; as follows:.,

%
-

|g/ ACTION TAKIN
+g

/ A.
;M An extensive nationvide P'n'R survey was undertaken on operating plants

to provide additienal infor:stien, both general and specific. This] included sc eral on-site visits coast ;to coast and lengthy survey%*
questionnaires at both B&W and non-B&W plants. .g

%N B. UDetemine extsrnal piping loads at Duke Fever Company's Oconce Unit IIPf
% through both visual observations and installation of strain gauge

instrumentation.O
2, .1
A7 C.

-

Determine effects of vibration c Oconee 1* nit II by installation of,; j accelerometer instru=entation en the valve body.g- '
.
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v Page 2 of 2 I
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-i .;

Ffi
g D.

Instr.114tica of theruccuple instrtcentaticn to prev!de valve and
,f. f,

- Piring thernal pet, file inforz.atien at Oconee L* nit II.16 '

p E.
Liscuss the rtst.Its of the above listed.acticas with Dr ,cr.e.

T. Ter=ulate a ces plan.
?g

With regard to the
artico plan, trenendous cooperation, effer;. 2nd

teenaical assistance was obtained fra all persennel invel' icd in tho',4
,

instrmutatica and data retrieval ca the Oconee t' nit II valves. The
,

;i
efforts of Olle Eradhas, till Keisle , Mike Alexandcr John ?!eilson (ARC),Q Lill Cra.ferd (A2C), and Jack Siments (OFR) were particularly cutstc- dicsane great 1) 4;cprecia:ed. a,,
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) PRESSt*RIZE (COE SATE 7Y HLIEF VA!.YLS QUT.STI7AIF.E Fage 1 of 8 j
4

') k.

)*
,

. <

i. OPEL*.T !'.G 1115707.Y:
d*

j 1. Do you have cachinery history ca the valves? *

a If yco, e.ay I obtain a cory? ,

1 J

'
i 2. Can you dic:ust, the operati:.g hisirsrf and z y itens which ray n:: r, Tea r
'

in tachincre history? |_
Include: i

A.) Leccription of es1functien:
G

.

1. Devastrean t._:pera::res
J 2. Q.:ench tani te:;arst :re 1-

,

I 3. Tire fron instalStico to ralft.:n.. tion >

f! 4. Calculated er kn m Icak rates

!. 5. Plant conditices or transiente which ray have cec: rih: ed g

! to malfunctica such ts lif ting of the ciectrcragretic relief y
" valve. a

%
&*

1 E.) Any opinion en cause of =alfc.:tien? g
| Y.

2
d
%
i

~ C.) hiy :. . usual conditiens r,eted on disacscebly or suncy: =csting? [ *

Including:
r:1>.

.

1. Wire drawing, cutting, visual appearance + ebility :: 1sp cican. %
7. Tereir,n r_v.rer in sca: arca? g
3. Internal cisalinn c : G
4. Scratches and/cr cracks in sea: or disi? 4

Description ar.1 size. M
><85. Set poin: CI en re-asscr.bly! ^

6. leak test CK after :esting? r'
7. liave valves been cans: fcr plz. t shutd:- ? J

u
s..i

..
'

3. What codel ':=1,cr valso do you have? $
Inlet size: (h:tlet si:c: 4

.}TA

q'A
,

* 4. Ess there teen a difference in perforr.acce betveca ene valve insta21atien and Lg
the other! If so, what do you at:ribute this ;crfor:r.re ro? Iriefly describe g
any dif ferca:e in downstrean piping arrangerents. W

em
W:
c,

Pint 0?ERATIONS: 2g
5. Itave the cede safety valves ever lif ted cs prerective action (ceerrressurization)? N,

If so, descrite plant condiriens and results. W
g?
Sp
,m
. f%

0

sa.t

/ '.

nT
><

L%
v sat

, b '. Y$4h'h}|ffN ''' ~} , j '' } - f pd } f.EikC_dVE!%2gMKW . $50 sf~.Y)f& | {';_bj.'i $?_I & j ['}L-f Q y.(TW L_y RD;: --vP&
^

,, ,,,_&;- . . , , . , , , . _
_

-

'
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j. ,
-

{ 6. W.it is plant operatirc pressure? j
5;. Electrc x gnetic relief set press? Code relief set pre's?
1o ..

,
I

3- '.
.

d.. ,1

|;.

;rs ;W 2Q, 7. IIas there ever beca a change in the specified normal plant op ratin : pressure? j
g'p If so, r. tate the approx's. ate date of change; state what the change was, .nd j
', ;- any noted change in code valve perforunce. >

. :. .,
h*i
4f01

ti..'ff) iWP
,

M CEAFISMtJ:Sl!IP: .!ev -
4

[itt,
8. Wo actually perform valve lapping! (Utility - Vendor)

l *
.i y

$411 27
- 9. Wat type and Erit number of lapping compound is used for final polir.h?
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)pQ ,y ,1ve r ody Screm Analysi to

-)g y

AEC's cr ncrrn was whether or. not d.e W ld Zone was etalyzed in the response of gg
January 22,19 M. Dr. L.1 and Tco Conlon discust ed the analysis and it vaa finally 3,g
imderstood tnat AEC intcepreted the Joint Design as a Cylinder and Flat ficad v:2creas .Q.,g

Dressers at.alysis is f c.r a hub onJ Flange. It va3 agreed that the follesing would g.q
be dr.ne and included in the revision of the report: jf.jy

e m,,Na; n-

1. Dresser will do Stress analysis of eflind4r md Flat Head as it applies to $A
$a $.Electrocatic Dealgc.

u

2. AEC wante to see that se-eone else S.as reviewed the Stress Analysis in a:!dition M&
to Dr. 1.21. Dresser vill do. Dr. Lai uill also apply his PE sea p to the %. O?.i..s.

M d:Manalysis. W b_C
WPCt.-: p k ,
M Ula

C. Effects of Nrosettic &rer ?ressurization gwg
-- n

i .e. s >afffn%jyhAEC doesn't .;nderstand the respcase included m the January 27, 1974 revision.
There is a statement in .Moeudix El and a Computer Printout included as Appendix q.h ,

E2 but no expla. nation as to what the printout is or how to use it. AIC suggested p-fg
that Appendix E shouls be e-panded to explain the prir. tout or amplify the state:ents @Mjg
in App.El. Dresser will expr.nd the state =ents in App. El to explain in verds that the gg
valve was not everstressed c:.c to the ,:old Hvdrostatic Test. The printout will be M,~sp ,

- a. m +

deleted. v%e d.::
:

:.- wA >

,,/isM -Dresser co:T.itted to bl.ving their verk complete in one week and till ser.d to :-Ir.) Thielsch w;.0 vill revise the report for re-subnittal by Duke to AEC. f%cQSWW
Y.~?$q]'It is fully expected th.st this vill resolve all AEC questicus and the' valve Design qQ

dwi)' he acceptable to AEC. .

Wm
The final report to be subitted for !;SS-3,4,9 vill be used as a generic answer WP

7with specific references on a centract basis ce my be required for N55-5,6,7,8 611. >$,5:,

- ,,
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OCONEE !.'JCLEAR STA TICf3 I-2-3 h.-j@4
m

r y % g ,({ E
;n

.h Me.f rp.c:nT f ? Pr t l E r vr tW 1 -n v.r,7, CUrC PCWER COMPAtiY, g?b
%.iv, m ; % .y. m.rW
W.n(Me v

.Ise *ndnes s and integri t y cf veld anc. lase twt al in r icce rcrat ic ke . ic'' vi.l ves hf?@[ fc;WMT.s

.C . F.eport I;o. 1150, dated *;oveder 4, 1973. " Evaluation of Weld toirt Ces i,;n O

[[]M.,1 -
rv-67 (RC-66) Dresse'r Ink, trial m ve c ins t rc~ cot Divisin,. Units 1. ' . 3 O

fksg d?Niconee I:uclear Po.ver St at ion, Duke Fcuer Co pany" and Report to . 1103. dated
A Z$wember 3,1973, " Resolution of Acceptance of Electro atic Rc!ief v ive; I P.v-67

,[q.gf 4g$,y
a

@ r- MiRC-66) fee , Dresser industrial Valve (, i n s t rer.c n t Division. Lnits :, 2, 3

iconee tieclear Pover Stat ion, Duke Power Cornpany ' ra. smit ted bf Ouke Pow er Co.noant c 'MD DMS
-

bZ@h| @$
etter of t'overker 3C, 1973 4 - %

' '

ig ,

:[<m %M.h|(|.Q%f .
'.''dhe above named reperts have been reviewed in the' RO:II of fices. This eview

gfif $gtisclosed deficiencies in the following arcat.
.r.-m n ret.'e 1 d c'er.u-en t a t ion ; A M,f2 7.W.e,

Valve booy .aalysis ' Cg/QM, V
:. Effet.ts af hydrostatic overpressurization jjMg $@4@
.

.. Purchase specification Pv
,M;4M*M|gMLMh .C

[C}P

N:. Past performar.ce of valves

he following paragraphs describe these deficiencies and list addition 31 -NMyh /phM'
nf ,cration that should be provided by the licensee, j$ih$$ M

,4 p;gn.,q g'' t fg:vy- ' --

Veld Docu~entatIon '3 W ; 1, , Tfg..

Md&R 2hr
b%dM.d f/OLThere are variations in the weldino orocedures used on the valve at:d -

these used for the mockup, particuia' ly in t*'2 area of post-ws.id _7ea: 3. MOM ' k_y$Im,
r

t rea t rue nt .

-Q *%..
A

|h W|h[y;W,%
*

Welding procedure qualificati on data conflicts with the v.elding (rocedure
since the procedure requires na cost wcid heat treatrant w: !!e ti c 10441- M, M .M

b[N.Mg & @M
procedure qualifi ation (VS-97, Rev 2, dated October 16, 1973, atd $,

WS-62, P,cv 3, dates October 17, 1973) indicatcs post s. eld hea. t r eatraent . i'M EdbMorcover, these procedure qualifications do not provide r ater'.al thickr.ess LMdner thickness ranse qualified.
. Ip@

MQ}
*

QW U.~Drawing 41o463 indicates that the welding procedares to be used f or the ' d.N E.D2
icwcr base to too fisnce a id Joint are V3-345 and V3 ~;'.. Coct.e :nt a t ion LQ.41 Vi$gQlit

indicates that WS-65 and WS-97 <ere used on both the rnocks; and t,e }AQft%)
w %y%.,g;y.dN ;ydhpredt:ction valves ,

~ W.y-y

M} W.. w" W[9 % |I
The IIcensee should fu nish cocumented evidence that qualified weldirig

.

.Mr

h,procedures, with continuity; were used throughout fabrication of the
:WM Mdvalves and in accordance with appropriate codes and spec 3ficat,ons.
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kevi-w of the Dresser stress analysis for vaive body as outlined in NNN* [N d,Duke Power Company report tio,1143, Appendix E, revealed so speci'Ic 1% $ 1 i [N
stress ar alysis of the wcld joint between the top (lange anJ the lower bhe kNi-WP 9%cs shown on tJresser Dwg 418463. In addition to the structural di . continuity M$(h h['$het tae weld joint, there. appears to be a possible stress concentration e $.,b:1,.9 | g,M+-T w
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i e,. ting vich Duke, Dresser f. AEC on Elect cnatic aclief Valve )n
- |.............................m......,

,

I attended the subject r c. ting held at DP Co. in Charlotte N. C. on Fridaya

March 1,1974 The folleving persensel were present:
4

, AEC (RO II) Dresser B&W

49 Duke *

j A. Herdt T. R. Bordelon R. Burn 1%
S. K. Blad. ley, Jr.

T. S. Lai
''

T. ConlenL. R. Davison

i Toia Cotton J. C. Bryant

K. C. Canady Frank Jape

;, Dan Gardner
. .

Qt Eelaut Thielsch (Duke Censultant)&
d
a
+

The meeting was held to discuss additional AIC conceras in response to the re-

]
vised report that was subsitted by Duke on January 22,1974 There were five (5)

areas where AEC had as~ced for additional information (See Attach =ent !1 ) and

..

they felt the responses submitted to items A, B, & C were oct adequate or their
o.' questions had been mis-interpreted. AEC has no additional questions; havever,~~

replies to A, E, & C =ust be expanded as follows:
m

-I A. Veld Docu-entation
.

A codified Appendix 2-6 to the report should be included to show the Thickness
Range fcr which the Veld Procchre was qualified,

s

<d
E31.7, which was referenced in tne specification, re;uires all NDT to be perfor cj

af ter Heat Treating. Ifr. Thielsch stated that in this case it wouldn't make
any difference whether NDT was before or af ter Heat Treating. It was agreed
that I:resser would try to establish the sequence in Manufacturing to determine
at whet point NDT was performed. If no records are available !!r. Thielsch
will add a statement in the re;cre to the.effect that it makes no difference
with the materials and design cf the Electromatic Relief Valves. |

>

O.~ Apparently, either one or both of the above responses are acceptable.
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entsting at the edge of the weld zone and the interf ace forned by the gyty~

& C-W:ewmtIng parts. ? 5, ?- -= * |- .
, fr

'**t. a ,.w .~n
The IIcensee should evaluate this strc's concentration and the possible % R?,y

effect that it could have on the calculated stress Icvels in the wejded [Qd(?[-'fg'joint, in addition, tbc licenset sneuld teke into consideratior. the ";' 0 s '

stress d 2c to structural discontinuities at the wiced joint as eviden:cd
'vy Cresser owg *18463. Gjij.h,

m+ 7 ", % , . A,,,,m-

C. Ef fects of Hvdrostatic Overpresur iration MM'

r *s g
.

The hydrostatic records Indicate that the valses w re tested.to S000 psig
for three minutes. Tiis is considerably above the hydro test regt.i re: ent s epis
of ASME Section III, 1963 Edition. " d'MN. -

+w. 2.w:n x. ,, >
s-Q f ess N'

FR'r.j.$f.'The licensee should evaluate the possibic damage causcd by tie excess -k p
3m is.pressur,ezatlon. xn. r ~.,m.v,n

hhw,h... . . . .

D. herchase %ecifict'len n

$}g .g$'o
x--.

|jTht- reports list several codes and editions.
L E *'n,.. fe5 4n .

'

The IIcensco should state the coda and specifications under whIch the M.S;Dd- m< gen::;
m uvalves were purchased. w

T.gCWm. . . . ME. Past Perforreance of Valves amM%
4;;WOy

h Report Ho.1143 states Eat this particular cresser design has been u$h
*

F

/.n5ggpcenfirmed by satisfactcry service of similar valves, scoe In nuclear plants. yd w q
mxas. .* :p w. s+. p
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If this is bcIng used as supporting evidence for a basis of valve acceptance, UM-la
the licensee should furnish doctanented histo"y providing the locations, dates Sy' h .
In service, conditlons of service, etc. @ : Q,.
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ATIC; TION: T. L. Overcash ,/ V

e

?

d SUBJECT: 0:enee 1, 2, and 3
i Dresser Shutoff Valve RCV2 '3

$ ..

y y FIFERD;CE: 1.
Duke 1ctter to EdW dated Fchruary 1,1974, same e.ubjcet (OS-18)q 2.
E&W letter to Tuke dated Novc=ter 13, 1973 sa:e subject.r,

Centle=en:
.

'') Af ter further review of the operati::: data on 2 EC-V2 with the 25 f t./lb.;l
r.,ctor, Orcsscr has sented that tha le.rg:r rotcr is a satufa::.ory resoluti:na
of the operator problen.%urn As you are aware. the pretent n:ter en 2 3C-V29
does not teet insulatim s- cification for sm' ice in that] ordered replace:ent noton. area. Drn < ct has
availabic for installation about June 1974'er all threo 0:enca units, and they should ;'.

If you have a.y further questions, please advisc., ,

j .

Very truly yours,.

4

+1
gc, a. can;

C. A. Creacy
Associate Project }Lanager
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cc: R. J. McConnell ./
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fC. M. Baccich *
j W. Faasse
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File No. 5
,

[i) Dake Po. e:- " M- 'f4 _;r
Ur,

i

. u h.m o '.

Date .

FM;
>

; MORE C:1 1 EC-L (RC-V?) and 1 R:'-l (RC-V1) I N1" ''
si

1
... i
y t n.................................... s 1. .'

v. I
ejt i A,

' Lird * Uvitch IS9 var aded to t he 1 RC-V2 circuit en '2/1?/73 (See G .1) cy . ]
1

f -- The switch Vss set to stop svalve travel at L * urns of * ho handhel & tr.e ji.% full cloce-ifr:sition. This r4 pears to have ecIve1 the P:nind prebla e.s - 'MM .J this valve vs cpened on 12/16/73 at full te: pnture an.1 ; renure. 5:v the - 4..'h valve cannot te closed. Wo attempta were mde on 12/17/73 and both tiu s tl.e: ~ '.2O over1cada tripped. The 15 ft # notcr 'Is eviler.tly not ntrond t.:ncur,h 13 Jt trt -
-

d'd -3
' the nlm tevard the c1cse d posi tion.

. d5

1 - <Iq- As you kuw Duke replaced the ycke bushing on 1 RC-1 ( 1 FC 'il ) on 11/23/T3 ~
. . .

..

" _ ]}i
'

OC (SFR # 570). De repIncement b.:ching was not the corre:t one as Rxtwn hadr ,

4, shipped the vreng replacenent prt to Duke. Dde had planned 'a repic th% c

j)i
'

d* bushing during the Decenter outa;e. The valve became incr<'rst'e en 12ilf.~T3.
.

'

fjJ The valve indiente: open vben Oc=manded op-n, but syst na conditions inlinte ,

.g - the valve ntsy: closed. If the bushing is stripreii ac before. it see-.s t'e nlve . [%
-C

Mg vcul'! be hung open rather than closed. This' proble- vill have to be interippted J.Qq' during the next Unit I, shutdevn. Duke has clcsel 1 RC-3 ( l RC-V ) to pre: hie ytp+.dQ- an open failure of 1 BC-1 causing a plant chutdovn as occurred cn 11J M3.
.-

m ),
/,j The Unit 1 preccurier valve line-up is as fou ews: ' ' '

-[. n.
'

,' xSprry Valve (RC-1) - Closed and Incpeiable
E[t W Cpray incc>. (RC-3) - Closed n7) I: lect rc=ntic Pc11er (RC-66)- Operable

'

$M), . Elec. Block (EC-k) - Open and Inoperable
,

'

E
'

f -

Since 12/IS/7^-w have teen atic to obtnin ectrarative PC3 and r&sscM:cr baron .kconcent ratient . $;s is in respense to crR-%7 and T,. A. Grraads me. :f 11/19f 73. ;(d
.

y Figuren 2 rind 3 nre plotc of these valuea for both Units 1 and II . '.'re ;ti: 1 -1;; continuous vent ( .1 to .h gyn) vss secured an 12/17/73. Isercre the cy:::= is cooletST down,ve vill investigate fcr leaking valves, etc. Unit II is indicatin cf narcal . G M>

1El| -]q operation since a ccnscious effor has been ns:ie to mintain RCS beren cencentration ?] ecnztant with Only the spray valve bypass flev into the pressurizer. h d
ae

s
, , ,

! cc: J. P. Ittner R. C. Burnley
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M . ,

d Cusi. . m l e No.

*Me Fever cc pany USS-3 SI2 560 i

e

d.d S ubj . Date
-

C.Y, , R -72 nove:ber 1, 1973
,

._. 3
,; C |n................................,
_*4
'4I EES-3 CPR 560 repcrted that tv: =c . ors hit turned out shile atte pting to ot. en i

i g.

$3 the subject valve at r.cr=al crerating te=peratures and pressure, with the thernal
f everloads en the =cter bypcssel.
;.w
n,

W ESS L S?R 110 reperted that the valve vas :ycled (on Jnit II) durin6 Feverd
te=perhture incre-ants whiJ e the plant was beine, heated up. '~he valve operated !

P[F , satisfa:terily t.t Icver tenparatures but when the syster was approximately 500"? *

(r

fipc the valve veuld not cporate, even though it hai been cycled every 1CO F vhile
"

@ heating up.
. _ .

f,h h Several centacts have been rade with the 2resser Valve Oc pe.ny, and it is new>

% felt tha.t the prcble ay be ice to differential expctsien between the valve gate

j. "- and the valve body, since there are different retals involved.

%-

7ed NSS L Field Change 126 changed the cperater : tor en this valve frc: a 15 ft/lb to
,].' a 25 ft/lb ::ter. The valve tedy was also inculated by the Dresser field servi:e

representative at this time,.. o

4.' & khen this sy:tes (NES 1) is hested up EO *.'2 sheuld be cycled open and closed every
1t 50'''F ineverse in t.he pressuri:er tc perattu e. Once the unit hac reached nernal i

'

%I cperatiuc tenperatu e the valve should to crened cnd elesed every hour for.at least

| M fcur h:urs to determine if the la. per noter vill continue to Operate the valve. The
'

'

M valve thculd then be e;cned ani lered nfter t7pr:xitately 2L hours at nortal crerating
' TP, tempezature. If epera , ion is . hen setiefs:tery, nev maters (25 ft/lb) vill te:

.

I f requested frc Drescer to rer'.a:e the pre ent 15 ft/lb notcr en tnits 1 and !!!.

g'/d
'

If, hcVever, the larger =cter 1: :: satisfactcry a rodification to the solid Gate
vill te initiated by Drescer.

.,
.

3,ar r.

L In the interin while a final resciutien is pending, the Unit I valve (which is nev ,

'

m i

i clesed) cheuld be snie crerable es;ecially fe. plant transients. In order te acec p ish '4

y this you ch:uld na::e the felle.in; rece: endations to the custc er.

cs
i_ 1) Khen the reactor ic shutdevn, cren the valve by hand and set the operater to

y clore the valve on pociti:n vice ter tue. (Even thcugh the valve vouldn't clcses

N' off cenpletely, it vculd preclude 2cc-ing the gate into the ccat.)
.s., ,

a u
< %s r

git ,, 2) The valve should then te tected to int; e eparability. .

# 4 .-
'

It is believed that with the operator set up in this manner the valve can be
*,W utili:ed. if ne:essary for plant transientn, and vill serve as a temporary recolution
s. ;
so t.

Ii- 5 !
#
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y Realizing the manner in ubich we have been uying :.am
fcitcx;cdite resciutin of the Gate 'lalve problem, .1M - that we entablitb Ureuser recom-M tht it was meessary

j ~ rcendations relatia.= t c, this project. Thesc recom:nen-w

over tut-
E C ::ons have nrevicerly been subT.itted t.o yoi.2,

'

7 t .- ! a ph er.c .
s nhwld be conplet.c ly insa u ted.;

1. 'Jhe G,te ul . =:<~

boltt"
up to th' jo:nt hcre Lt.e body arid yoke are .

a
m
f 15 ft..-lb.ji 2. Althrucjh caleslations indicated a*

$ operater wonid be acwuate, it it. felt that. the
f.| heavir.c har cr blow of a 25 1t..-lb. olarator ,

M along with tr.n .nsula t.ta pr ev m Ay r Ncrwn.W j

E teay receive the rocleo. <
*p

d 3. Should cither ::: both of the recorcencitionn abcvct

.i prove to be inadecuate, then the ncxt ouggested,

No'havefix would be of a tiexible vedge dosign.
set up a prot nype wedge and occcencfully cut,.4

's
,[ thrcugh the ser_tions an required to make the wedge

The next. step if requirod, would be toi flexible.
$ prepare new vedges with appropriate ITDT or attes:pt'

fh to cut existing vedges inctalled in tho valvo during

[[. a plant thut&wn.

}
'll -Continued-^r
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Additionally, I think I need to =urrari: o ray poreonal
uvaluation of all the factn to innure that wo are all

74 proporly uarking icvarda the sano gealn.

b
9 1. The Gate Valve on Oconeo el to inoperative at

this tino.j
g 2. Tecto conducted on Oconee el and e2 indicated

that the valve opercted adequately up to 500*F.
,

At thut point, the wedge bocano locked and the
valve could not be opened. Two motorc were;

subsequcntly burned out b, criorting out the ,

re> tor thermal over load and the lini.t ruitches
3 in an atterpt to open the valvo. Although

.

calculation 4 indicato the rx> tor to be atiequate !
*'

s and becauso of tho test resulto wo have gained, |
it in theorized that therral expansion is a !

cajor factor. W
'

(3. In following our cuggestiens, you have innulation
on Gconec tt2. Although tre c annot presently con- 1

'
.,

duct testa. In addition, we havo arranged this "

JJ Past wf.chend for Cur Mr. McCrnack and a 1,imit
JTcrqua Jarvice Representativa along with the

u & 4 Et.;.res,antative to inntall a 25 ft.-lb. j,,

i rotor ict tenporary usage. Presently Drcsocr has y

l 1, aught the raotor and in absorbing other coct, J

f however, th!s is being dene only in en effort to n

[ c:qcdite recolution of the probic:2 Upon a field E

! fix for the problem, we can then negot.iato coat, !'j ctc. j
! J

.4

} 4. Although we have purchased the operator cnd it is *;

! currently installed, to ray knowledge this operator
is not adequate ninco it is not provided with a Hf

.

ht.stor nor any of the special ccals required.LO 1
v
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N, :g z..[h A necting was held at Oconee on October 10, 1973, to discuss AEC's concerns
1 y?Ar1 on the subject valve.
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| PhD The folleving suwrizes discussions which took place during this meeting:
y, b. y. -e

:% " Murphy: I talked to Vashini; ten last week and asked that they accept the latest
stress analysis which includcd cyclic analysis however they would not

Nar.W| accept the veld joint. Therefore, this =ceting was required.
.

W%.. . ,

_Q.

Q:s , Wyke: We have had E. Thicisch prepare a report on this valve which addresses
ygcq this veld joint. Please, at this tica, review this draf t report and
34_ %,g determine whether it ansvers your concerns on this veld joint. (Draft

@M, of report attached)
; y;c..

, , i ' .f

L'vekPS ),
i

Kelley: Reference page !., paragraph 1. Solid vedge valve in service such as'

this block valve could cause prchless. Friction factor extre=ely high~"

Nj ];; .. for solid ved 3 valves. Ib concerned with operator's ability to closet'

_ Mf valye with extre=ely high flow threugh valve.:
m.,4,p

. .%p .aJQ Bordelen: The operator was sized to close & cpen the valvo against full 2500
--

Wf .
pis differential pressure.
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t lley: Questiened fit up of top and botton pie es prior to velding. Looked at ?f.ww
eCj drawings anJ welding procedures. Questiened the definition of " scal

[#sRJpass" i.e . , with or without filler eetal . (It was peinted out that the ,

Qassembly drawing specifies veld rod for the seal pass). In spite cf what gp
the drawing specifies,l.a would guess that seal pass was fused 4thout pygfiller retal. Also expressed concern over size of the re=aining passes<

@g-and the heat input. Stated that this type veld. unlike a butt veld, since j
it is bottomd out prior to velding does not allow for veld chrinkage. WSir.ce base material attength propercies vere used in the stress analysis ..;MI'

& it can't be proven that cracking did not eccur in the heat effected g- zone, the stress analysis is not adequate. Stated that shop radiegraph qwas meaningless fron the standpoint of locations the type cracks with which M.h
,

he is concerned. Stated thr.c if Dresser could show that heat input during %welding is sufficiently low such that cracking would not occur during cool- IWdown there vould be no probics or if there vere cone way to NDT veld and
@gheat affected mone to prove that cracks did net exist then previously sul- rd.mitted stress analysis vculd be acceptable. n%h;

*

..%Hurphy: Basis of our concern is heat input & wid pass size. If heat input is not %i
M.%db;"high" and weld pass size is not " heavy" then this valve design should be

ok. M.

?*i
Allen: Could you quantify "high" & " heavy"7 c ,

A%yhslley: Not really. Hadluped that the weld procedare would have been more
k$specific. Meeting the code from a weld procedure stand;cint is really kr?not enough. You could do an engineering analysis which includes cracks (Qjand shows that there is ne problem if they exist. Radiograph vill wmost likely not show type of cracks which concern me. We could not )$Ufind this type crack on Hatch vessel with radicgraph. d
T4@*.j

Hurphy: We have identified quesions which need to be addressed. We will review hany analysis which is submitted.
.

Q4
NFKelley: You may want to sub=it a weld cock up, g

i Fordclon: If I cade a cock up and it shoved no cracks, vould that be an acceptabic E$3
,m

answer. y
Kelley: It vould be a better position. The si=plest out would be to find a way ffto NDT this joint and show no cracks exist, thcs yotr stress analysis is b.,

ek. I would think a mock up and destructive testing would put you on very 5/dfir:n ground. Cracks can exist so long as the stress analysis backs up 4Dthat the crack vill not grow. Also, Duke cust submit docur.entatien to Rf
show that isolation valve will close under cost adverse operating condition. j

Lai: If we assu=a 1/4" crack exists and will not grew over design life, is hythat acceptable? TfA
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p gyke: Would like to subetit Thielsch's report for evaluacion.

L g fA:
;::,v?.

b;!@.)j
Kelley: .We vill forward any analysis cr ' report fcr evaluation. In Sur:.ary: Weld

{%gf[3
.X joint and velding process shou'd be addressed. Also the stress a.alysis

should take into account cracking which c:uld occur in the heat e.f fected
P t -j zone during solidifiation. Keep in mind that you =ay have 4 valves with
Asg no cracks and the 5th one may have cracks.

QQ:x||mW s." .

p.,a 3
(7p-fd At this point the ceeting broke up. Duke contacted II. Thielsch by telephone. Wykei

%:'ff
and Thicisch had a private conversation at the end cf which ?,-ke stated that Duke vanced

"

gM Dresser to nake a cock up and send it to Thielsth for evaluation and analysis. Berdelon
+ -d agreed but said he vould need to cicar it with his nanagement. At this point Duke, B&W,
%%y and Dresser talked to Thiels.ch relative to hev the =cck up sh:uld be cade. The mock up
if-S?; should be t.2de as follows:
m .m y
kwi ,

?%p 1
.

WTV 1. Should be cylindrical !.v.m .Wan iMM 2. Care caterial as in valve (vill need physicals and chemicals) >

fp;/
*e sv . 4 ,

p,;. ffy 3. Same velding procedurcs, etnditiens and post veld heat treat ent '

,

'
+ +

j; Q:H

Qy 9:
hk g '

gg Thicisch stated that he could sub=it his report to Duke vithin 3 days of receipt cf thes

g y; mock up. \ssuning this justificaticn is acceptable, we intend to use it across 'ocr
r ~* + I other plants.
> m, a
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@ In Unito 1, 2 and 3, one Dresser pilot--oporated electro- 5%
W7&a
.< mcatic rolior valvo No. IRV--G7 (EC-46) cach was installed. Ono @m . .
n:;

additional reliof valvo of the saco typo had been purchased as flyp
;guQ-

a sparo.
. . . ,

5.

Photographs of the sparo relief valvo are shown in Figs. J.C
tpw
.-,

1 and '. - 6.
-

%Ws Tho valvo is a 2$" ciso. The gaseous wasto disposal pip- , @ew_
el

ing systons (57), in which the throc valves axe installed, are Wi

??!
Class C piping systons. They ,cre subject to the following scr- %g

%
vice conditions - 2500 psi and G70*F. The maxinuo operating ($

-W* -

pressure is 2155 psi. Tho valves are normally subject to a jy,
ci A

. ,_.

system pressure of 2155 psi from the pressuricor tanks. Q
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>Tho valva sheIIc woro tested by the canufacturer at 9000

q>
i. , . u a.m

- Qsig for .three nimuton. The valve seats vere subsequently jg..i
.

e2 /, ., . J] WAtested at GOOO psig for 4,hreo ninutos. @f4 * *i. 4%
.

WT
E%. . M.- m

After orection, the piping systens in which the valvos aro jgj
e.:+. . us

inste.11ed are tested hydrostatically at a pressure of 3125 psi. pg
a,wr.N.. vg y p,.. . ,.

Ilovoyor, sicco this valve was proact to open, it van isolated -

4W . , .

W% 'by isolation valve RC-4. ~
-

a, .e.4. .. -

ma.m.1. '(a.. : .pi%k.v.s.
-n

.]The docu:sontation applicable to onch valm , and identified

L. .. . it.g-iby'the TJnits (1, 2 or 3) in which they are installed , are in-
.

% g.
m - .

{. v s4
.

yra
cludod in Appendicos A to'D..
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..', .. % .,.'.? el ,,. .. , ,.My M.Type 304 ctainicss stool copponents.- .
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.2 . . .s.-

.._ .. |d. ,.r>, di-.... - Tho vo.ld asse=bly ic chcan- in Fig. 3'. . One of the. welds in- .
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.'yolved mprescuts a circunfematial' . butt. type weld identified .br [Ff $.L.'.

pV ?: m~ - -

the lotter '"A" botveen the flango and 157or base sections. It' M, r . . !

M9..,.
3w-

. e..
.

, . . s . .. :.
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'y.ms.~
.

- mpresents a "sicevo-type" of butt joint where one cor. abor also ;. Z
. :.:.g ...

m~,

d.5 t e '. .
i.v s --

corves as a Neh-up for the -cthor ::ecbor. -

g hyjiy. .- ~ .- . . ... - . . _ ,~ .- . . . . . . ... ,.

'i5jg-);
ItTha flanged center of the body is. generally seated tightly mR-

,- ~
. . . . u.

- <. ~ 9 .-c_, __ .

e. j j fi'[.j!ABgninst the lower base member as, dotniled in Fig. 4.;. Since this ;

N* . . .' .
- % S;:'

$.firepresents a " socket-typo" ~of vold. Joint, the tight.sonting can 'M |.u.:p.

r. . e,n

' h ([.f.f;-]y-bo. cubject to questioning sinco Soction ANSI IUI.T.uhews in Fig. fT
-

* ;- .;;K

1-727.4.4(c) a gap in the root of socket jointa of approximatoly 4 j. .'' t'-j.
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r. s:m 1
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V$'ta. . I
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-1/1G", Fig. 5. Similar requirenents .are shown in other piping ' ,7;Y
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a<a etty
Ond pressuro vessel codes. Thoso , however, generally refer to
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..,}FInitiated by NPC L elear Service
,

(1) Originator - Flll in: Custo er; & ntract N'n.ber; vender; Purchase Order
Number; Task Nunber; Group Sunber; Scquence Number; a;2jNsme; Title; Descriptica of Problem; Statur; Further }fg .

Action Reco== ended by Site Perscnnel; Originator p
Signature and Date; Vendor Clais (if applicable).

(2) Site Operations nager - Fill in: SFR Enber; Revisica Nu=ber; Req'd.
.

i
S^

Recol. Date; Req'd. Co=p. Date; Approval
Signature; Date.

)

(3) Nuclear Service Support Engineer - Fill in: Cost Category; Authori.:cd p
Charge Number. )p., "it

.tN - cs
(4) Task Engineer - Fill in: Resolution; Recownded Std. 's Change *; (if fik ?

applica'ule. FC Meq. and FC Number);sSignature "M' r*'A.'
ud Date. [ 'I

*If recom= endow s.tandard's change, transmit a copy to cognirant t'rendard
. |

, ,,,

>~

| |

Task En5 neer to resolve with Standard Plant & nager. !1

, . t;x X W
(5) Field Engineer - Impicchent resolution; upon completion, fill in: Completion

'

q.
Report; Date Ce=pleted and Signature. N4OM

IDTE: If neces..ity to devia:= fron the approved SPR, note deviation and ppgq
p $ G4fg4.sub=tt revi nd STR to tn.. Site Operations Manager. w/we ;1.

(6) Site Operation *, & nager - Appreve co pletien; sign. h[ 5,

w-mu,

'.Ni,MG"fpf%W2nitiated by B".' Construction Cercany ;j~er.

me,#
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gw%e23'
(2) Construction ca. Site Representative - (Sa=c as (2) abcve) |

w(3) Project Manager - (Sa=e as (3) above) g
b%Q

& @]gfjgh(4) Task Engineer - (Sa=e as (4) abeve) M

$?|g*lhE, f
i

(5) Construction Co. Site Representative - (Sa=e as (5) and (6) above) Q'
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Babcock & Wilcox
,

*
SPR # 393 Fev. O
June 3, 197k
Oconee - Unit I

Dm CP Z IOT OF PF 5 2.!:

After the last reset or trip on " sit II on May 30; 1974, it was icpessible
to keep the nornsi operr. tin , pressure in the pre; suri er with n11 heater
banas cn.

It appeared that the yoke bushin.; threads' of the notcMperated valve
7 2?C-1 a.m stripped teerutse ,h? shaft does not cove in and out:of the

l valm, although the motor runs .i indicates closeu er cpen pcsition
I

.

of 250-1 in the centrol roo=.

#STATT - ACTIO'i 70 OATE 150UC53 TERSONS CO*iT!f r:

To caintsin the pressure in the pressuriser 2RC-3 was closed after
the Resetor trip.

With 27.0-3 closed a mini =us bypa a spray flere of 0 75 gps is nvt
maintained as per f21101-01 section 1,2-5

.

Stas E:11and and Jim Ha=pten vere informed that keeping E0-3 shut .
violates licits an; precautiens s.nd that if they centinue to c;erate,
RC-3 should not be crenei unless absolutely necessar/- to =inimi:e the
nu=her cf cycles cn the spray ne::le. Duke das also aslei to revire,

' EC-3 se tha* it could be thrcttled to cair.tain sere s=all continuous
g sprsy fiev. As yet this has :.:t been done, but Duke is checking into it.

41,

;;.j At this time, Duke is sse;1ing the pressurizer for Sorcu eve:/ 6 hrs,
and Opening RC-3 cnly if the pressuri:er borca concentistion is not.

within i 50 ppm cf the RC Eyste 3cron Concentrath n.
*

|

3' Duke tu been asked to keep n leg of the n.::ter of ti:es RC-3 *s j
E'

. opened el the spray line terpersture just tefere FO-3 is opened,
a

Ih Ted Stables has teen infor r d alcut this prcbles.

(|3 See 0:ccee I, CPR - 570 for same problem.
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DESCRIPTION OF MODIFICATION: |*

,. 4
,

.

5 odify valve 2RC-3 breaker seal in circuit such that the valve :a:. be crer.ited as a
throttle valve rather th.m open-closed type. ,
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JUgTIFICATION FOR MODIFICATION: With norral pressurizer spray valve 2RC-1 M
inceerabic vc need the capability of =aintaining a s .all, centin'sous spray 1.ca to |
the pressuri:cr fr r the folleving reascns. J i'

.'

I. Prevent 3 ccacentiction beilldtp in presr.urizer. I

2. Prevent excer.r.1 ( ther r.1 cycle of the ; ressurfect sprcy no::Ic.
.

d 3. Allow conrit *zatfen of certsfr. pratiens of the 75': power test pregra: . <.
'

3
.-,. ' ;!

~

Q(! I- PRESET;T STATUSrE; REST 0n101: ".T E D E Y :
t;t. * ! : S. A. Holland ( Atil0'i TO PATE. rrg ;s C ' TACTED ETC.)
If r.*ai" Des: oco 1ce-Opcrations None
A55fG?J''E'li: Assir. tant Orcrating Enyncer ' ''

. [3_ *6F,te04:i<: --

1. () PEQul FJ:) FRIOR 70 '.cen as pessible . FOR THE raLLC'*it:0 tSASO';5:
,

2. (I) REQtte RID FOR PR0rtr. SYSTE" C2 D'417 OPFPATION.
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Il Ti.e wb.tect Site Problem Peport descrited a condition se e the spray /
s

9 valve vad ht :nd cpened r,ericdically. When the valv6 v:as s' cit, the fluid g

pl in the sprcy line lost heat tc the atmoschere en:', thus, thc fluid ter;eraturc Q,.g
decrenstd. 2:rmn t'e valve t.ts ce':ntd the cooler : .ter in the s;r .y lir.e cr.e qtffa

N in cont:ct dith the ; ressurizer hpray, nozzle. M:chanical Desi n has cenduqcdthe; 3 .yy
Z) a si: plified,[ vet ccnservative, analysis that shtus that ibc fatigue lite etpresst:ri:er s ray ro.z.zie has not 1.cen significantly affected 1y tna conditionsg@(.;-...
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. Babcock & Wilcox +
n

Sen e. i n,.,Rev.0
June 12, 197h W
Ocenee - Unit II hg

m. m. a r. . n 2 ua v r. w o- t rv. . Frk. - . ~..-

p %.-n
After t- __; reactor trip on Unit II on 1*sy 31,197k , it was i=possible ti*d

to kaep the no:tal crerating pressure in the presst.rizer with all heater c,-

}bar.ks en.
-

It appasred thst the yeke bushing; threads er the t.: tor-operated valve (*d2E';-l are s t ri ~eed tereuse the shaft does n:t :ve in and cut of the dt

valve, althouch the ::ctor : :.3 and indicates eleced or c;en position m
eNof ORC-1 in the :entrol roen. k
i< .

_ . ~3.ca - g ,,,. y . ._,._ t . .t . ,y . .. , pr.. q.. .: .--~..~.re. 1

.

.. - .- -- t..... .., ~. ,. - -,

To maintain the preteure in the pressuriter;CRO-3 vra closed after
the Rearter trip.

i -With 2E. -3 elesel a cini=un typass spray farv of 0.75 sp is not
=ain' eined as per TF 1101-01 sectica 1.2-5.

Stsn hollsad and Jin Er. pten van inferme3 that keeping PO-3 shut -

viciates licits and precautiens and that if they ecntinue to cperate, gg
E;-3 ch:111 :.at be 0;cned unless absciutely neceses:y to mini =i:e the

-

nunber of ey:les en the spray no::le. DAe vss also asked to revire -

N

Re-3 so that it could be thrcttlea to =aintain sc=e small continueus
'

sprsy ficre. ( _
.m

Additicasily, Mr. 7. Stillar sn3 Mr. R. Eeynolds of 1.'t. Ver=en vere :c:.tseted L *j:-in an effort to dete. .ine whs; the effects cf freq.ent cycling of 230-3 v uld
be on the prassuri:cr spray nornle. Mr. Miller c:uld not provide an stLa. a g

r#number ss to the alic". rabic nu:Ter cf cyles, or even what constitutes a .Ne ; k
c

h:vever, he dii state ths.t with the pressuri:er at normal operating * enterstre, $fspray line tenperatura: 2: 1:v as 521 F had teen analy:ed, rne results of these pMscalysis in11cated the t the expe= tea no::'.e lifeti=a was not signirienntly reiu ed. [W
Eased c= this adlitic .nl infer:stien, ?'r. 5t s: E:11and and ?Be Pcve operstin T;

g.-

personnel vere inforned that if they were c:ing te eyele 2E -3 in crder .:
tain pressurizer bcron ::ncentratica, then the-r riculd cycle the 'tal-- ht g/d

run-
s

frequenry such that spray line tenperature did n: . decrease to tel:v 52T F
-

M7nis infomtion was also provided to Duke Fever Ccz: pan.-r in a letter. (Encl. 71) M-
--c

7 June 11, Duke Pcver Co. hai completed electrical codi*icatiens to the 230-3 k2

operstor to alles this valve to he stcpped at inter ediate positiens, thus a 4
allcreing it to be used as a throttle valve te maintain centinuous spray line | 7

# --
ificw. The valve in now beir.g crernted to esintsin centinuous spray line fl:v. ;

~ &""he data requerted by the letter of Enclosure il is here included ss Enclosure #2. k7ais data is highly suspect, since a brief exs=instion of it vill reveal s= css
discrepe.ncies between time-tetween cycles, and spray line te perature pricr to
cycling the valve. * hese are unexplained at this ti=e. =

;,

k
# |
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'~ INSTRl*CTIONS FOR TDS-?!C41 - 5 TE TRoti.D' RUORT
,.

Initiated bv NPG Nuclear Service

(1) Originator - Fill in: Custoner; Centract Nunbert Tcrdcr; Purchase Order
Number; Task R==:ct; Croup Nu=ber; Sequence Nocher;
Namo; Titlt; Description e' Problem; Status; Turther
Actica Rece==crJed by Site Fersennel; Originator
Signature aM Date; Vendor Clair. (if applicable).

(2) Site Operations Manager - Fill in: Sn haber; 7.eviaien Ncchcr; Req'd.
kes:1. Date; Keq'd. Cn=p. Date; Approval
Signature; Date.

(3) So: lear Service Support Engineer - Till in: Cost Cates,ory; Authorized .

Cha:Ee M.ber.
.

(4) Tar.k Engineer - Till in: Resolution; E.ecc= rended Std. 's Changc*; (if d*

applicable FC Keq. ard FC Number); Signature y
and Date. ;

*;f recommended standard's change, tranc -f t a ccpy to ergnizant Standard '

Task Engineer to resolve with Standard Flant Manager.
,

(5) Tield Engineer - I_plement resolutice; tNa coepiction, fill in: Completien-

Report; Date Conpleted ani Signature.
TrE: If necessary to deviate irce ne appreved SFI. note devic. n and

sunit revised SPR to the Site Operations Manazer.

(6) Site Operations Manager - Approve c nt etion; sign.l

Inf riated by I4'4 Construction Cenpany

(1) Criginator - (Same as (1) abeve)

(2) Censtruction Co. Sito Representative - (Sane as C) above)

(3) Preject m,ager - (Sane as (3) abeve)

(4) Task Engineer - (Same as (4) above)

(5) Construction Co. Site P.epresentative - Ce as (5) and (6) above)

.
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. y '< :rup EPA # . .n c'e v.a h *' u:~)w ,, y ., ,c. '"~.k
1

' ... .- :
/?m-%*pd Ccenea - Unitw
..m,

|] Q$ vith 270-3 in a throttline positica, the foll:,ving data tas cbtained frc
%?r. N Unit II:r

, ,

% 31
fj F, p g A 4r -7

..m9
3

M.%gp'I
'

Tave =T 579
553* Fbl 7 . Tc F=

A
G../:R{w

. rres = 2155
.* T (sprey line) = LT3 5 'F
3, M~ ~...M, . Rx. Fever = 75%.

ww.o4
.

|;1 j s! Wk 'g*4
%W,% Py co=parison, Unit I parcseters are shevn below:re

:

. . y,A.,..
.

..

# rs ai

59.o Fe ,n. i, ave =

3 h.M Tef 0556 Fe,) N2%:[ Pres = 205
4 .s . |,t. .,. T (sprey line) = LS2.8e

tj ' '',;y; Rr. Fever = 99 + 5.

'$ 'i , '4Q;h.y1?.n c
'.

.

.) X y.gc The abcVe data chould be co= pared with the trsnsient data cf enclocu-a #2 to
C%bd determine the validity cf RC Sprsy line tecteratures as li.ited. Note: S;.- x-y

, _g' g'$ line temoccuples are c= the exterior of the pipe and therefon do net = essure
% .e W e., true fluid te=rerature.. A, ,,a. - p mys,
fi/, E. .r . ,-M t SizR AC'''I??: R:"X"acDED By s!T:' PER30?.";E ,r .,

A
. , , #1

] is?.fty It is reco== ended that the data of enclosure 2 be forwarded to Mr. R. Fe7:OliaT.fav fcr analysis of the themal shocks to which the spray to::le vaa sub,'ected.

T] $% It is ^:rther reeccended that =cre definitive infer:stian con:e=ing ther

'J pd' folleving be generated for all centracts:.

.
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ed .i*d.&; 1) Wat te=perature differential ecastitutes a sprey nonnie cy:le!,N 4 qh
?g 49 2 2) Ecv many cycles are avsilable!
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The subject Site Preble, Report descrited a condition where the spray
valve was sh t and opened periodically. h' hen the valve was shut, the fluid
in the spray line ! cst heat to the atnes:here ar.d thus, the fluid terperature
dacreased. When the valve was opened, the cooler water in the scray line cane
in contact with the pressurizer sprty nozzle. Mechanical Design has conducted
a simplified, yet con arvative, analysis that shows that the fatigue life of the
pressurizer spray oczzle has not t.cen significantly affected by the conditions

g presented in the subject SFR.
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Isot tat-d es %
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8, v64. I ut e t :41 .h. ti stones; e asettest h; eeeder. 75- t==. . Ceepeees t ke. ; Cree, b. ; seg.eece ee. : Drawleg te. . Title. Peec rtet a e er
I. e. -t et we ; F*rt*et Astlee Segetred ey Cster T*ise Sete Peroemmet; te<eemoeded A4 .se; appse,s3 Sageatiere; Late.

2. S tis Ma sa n t os s sw.a s . p .L1 ga n $tt me. ens see. se.; traestay; Site Fogleeer: ter1r Steet Cates tegested Coop 3*t tee Dete. Apgretel , ages.
tore; deee

2*11. As* * ee paterary be. I es J def amed as ta.Lears:
,

3. ter leeest es tee an.se se seeglese t, regelred eenplettee date te eveld delse is project caerletten.
L ler.e*==ees t.en aunt he saapiste 4, reinnaed treelet tes date to estate maalems proje<t ef f ectiveaese.

J. ett11A8 li ab !k t nFPett Dei.IntES - 8;I.L IB: Primery Dewommente; Decvneste Af f ected Conos Cetegory. Aastnertsed Q64ree Ms.; Leopositalstr Ateige*
mer t; sther tenf ren t e Af f ected.
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step 3 *eare
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fe.reer d to ye g. e t sheshaget Ice apotewel f e ter e t
li isole chance se req =3 red, see precedere k. 7.rr, f eGJ-W; eagese f > eld henge Eu, f*ee projese ennager, med todtrete t ie 6d .-ke-se he. en ITA.

4. P90ALCT staaera arpsese SFR and Aetees se s. leer $*rvase 5eppert Easioeer.
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f *le Es9fi *Ekee Letimess e Af f ected have teen Cartected.

6. 11TE Orltaf f365 MANAcn - letteenst aseoteesee: * pne reeptetten. Fils to arteel start Dete tiene Completed. 'aed By..

mot e t a t mes tee s,, to deelste eres ese e,,,e,ed see. eete 4,,tettee se ,re ed srs and estate reese,d tra na aceerdamse etts erweaere so.
src-o.a.'.o. seters ces,seied sre s e mor t.or ee.. esppent osatee.t .

'

,

.

Est a estee b* Std Wt rer e see Caseesey "

_

!. OstCipa;oa - r:1.t ;s: testener; Caette:S Sm.; vender; g so. ; CManent 50.; Cremy 53 3 Sequence Ibe.t Drew' tag Be.. ?ltle; Deecetyttee of PYeb.
leeg Sr stwo; f orteer Attlee nego;ted by QLAer 7".as 5tte Poseeenal; Pecanneeded Acates; Appteeal Sigtetore; Date. '

.

2. StalDe tchsTv. p. Sgtg 3p311r3T4t373 33tt g3: 3r g se, sed ge,. be. g Frierity; fire E.r.gtneer. Early Stars Date. Regsired toeslettee Deten
App t esel Signeterre. Sete.

4hrit s Aestge essee sty Ee 4 or J defieed ee 8elleet. '

1. Replesees'et tee meet to e*mplete tr ,*1istred complet.ee date es eeped delse la prefect completloo.
2. toyleeestattee omast be complete b= *eintred e.e,Let tee date to obtele analenes project ef fettleemese.

'L F8Cuai.! vsas.g e ItLL Ist Frteste Decisaretet th>camewe Affe. ted; Cost Category; Asteetteed Ctarge W.; despeestb. lits As elgemeet . . nee
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]. DESCRIPTION OF PROBLEM
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l. Valve has excessive travel and yoke bushin.: threads w=re cut by sten.
5

|b
M-ing Replacenent of yoke bushirg, stes= vas leakire past M 3.2.

|
3. Valve could not be packed without rere.si of c;erator and yele bushird.'.

V
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M
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NI See Attached Sheet
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1. Sistus - V Cre 1creet, stem, din srsembly , gland as#a repis ed with RC-1 parts4

fr: " nit !!. fpline rest which cennects stem to linitorpe operster alsa :-1
re;1srei. Ts.1ve platec i 5 -k in I! -ited se vice until ao piction of E ".

'

i . e . net te be ur ed e x.- v durinx e:Ide c .

- 2. Action - Ir_spe=ted vs.1re internsis with Clinten L. Su rall (Sales 3epresentative)
,

cf the Atlanta sales offia of hoekvell.
e

'

!de. Een-C1 teck valve in enmis with him to ship to the Ealeigh, NC
plant fer e'ysis an! *27-ets to have an ansver/annlysis for rensen j
of fa.il re 17 1/k/73.

He mis s agret i to ty a-i have a serrice representative fron the Raleis:h,
*

fiC 32:1.,el' Fi nt and a 1!=Iterva r-presentative he e on site on 1/Sf-*3-

for RO-1 sci 20-3 rencval and inspection. j
i

!'s. SC srdd that this valve is designed to bath seat to a limit i
svitch - n * a tertue switch, and that this is set -n the Raleig,h Plant j
prier to shipment. Fe and that the linit switch a: pare:atly failed or |
vas i ;re;erly set. j

f
:

Upon ins;*etien of the ste: "r. Sucra'l said that we probably had a tad f
ste=, i.e. the fln".gei e:i which keeps the ste= attached to the disk and j
disk ::t asse-bly was tee thin. The stes should l'e e 3/6 in hes thich !
and a;;ea s o have been 2 1/16 inch at nost. j

M Du-1:4 re;1are-est of ytte bushing by ITO . hey fcund that the valve esnnet
h he mpacked without re .:ving the valve cperater and ycke bushing. This is

|
'- "

I due tO the size of the be net tcing se s-all that *ne gland seal and ;
la*e n sici, when pul'ei tack for pseking prohibit the insertion of 3

,

7]
packing tel:v the late 4' end. Jir. Sutralliagmes that this is an '

W & c fatt er-t design sai stated that 1:> 1vell has extended bonnets which0

g venid aZeviichirig sith grator in pla:e. Ee agreel to investigsta the
jj possibili:7 of supplying -hese lorger b .n:'ets (this veuli s1 o r: quire a
't 1erger ste-) 5t, was n-t s ure what the delivary late veald ba or who would !

;sy. Se < . #:o le /?,
a s

r

y .C:. : W. ?. Burnley, 3 % W Engineerin;, Indicates thst the following 23
'h T h s at this site en cf the see desi;;n. We :o not kn:n vtich,.

if c7, have the 1::.ger bonnet s.nd valve sten.a
,%

./.u
9 3 6 7 valve #'s f:r Oconee I, II, & III. i%
v
d

- SIZEi
CJ
x
5 Ti-1, 5 (2 1/2")
Tj CFi-2A, 23, & 3A, 33 (1")

4I;t CAT-1, 2, 3, L , is, 5A, 5B (1" er 1/2") ;4
?

)0
EFi-1A,13, 2A, 23, 3 (2 1/2") |*~

N , L3A h33 L E , h33 (1 1/2") ;b EFi-12,13, 2hA T-3 (h") i& 4
|

- Oconee I cr.17 (Westin6nce e Pu=ps) {.m ,

g- O

M # SIZE i
> -

4,

M_a. . , Is', L9 (1") ,!f.L
n ,

hj 1

iba ivg.,n n y
hx. , . , m. y n , y| [hfhYb. hbfY - ? t.

'

m y ., - m m, .,y.,.g n, p 4., g - . - -

h ? .sf f I k5$}
4
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./ ''''' '2. 1 trection of vC se 4.:vs the follevingi *'

t:

" cr. - 1*rd ci s* *e has sererated below disk rut! Sten shows evidance of excessive.

ve-v at disk eni ",. = 2 inches and it. .srked 'ti the entire lenth,
/f,r .- f cy', #/

Dick - fdth tsch seat (en dink nut) is heavily sceted while min neat rensins in
gcoi c:ndition. 2e inner surface of the dick nut is heavily cecred with
cateri?l dep: sited on it, possibly frc= sten.

Question: Sheuld the centsek area en the end of the sten and the disk nut
be of s bearing material * veen the valve is back seated this

ares nss force s. .d tvist applied and vill therefore, have a cutting
act ic; i f l' ' * evit ch fail s .

Re disk nut tset veld vs.s drille2 cut we the disk & disk nut ve e inspected.

a. "he totte cf the disk nut shows evider.ce of vear en the: Inside diameter
#surface. % p ~ Ta 2

? b. A bronze eviend rira; as found lese under the disk nut. Rickness was
.017 to .C30 inches

G,.o (L!, ")

Ik. der sten there is an sraa which could be the stellite bearing pushedc.

and broken, or it could be the botten of the sten, = 1/32 of an inch
thick. "his piece is p :shed into a o in the body of the disk

Sa- -L4*]. fy
"

/'i
. c.e v y t

&
i r
I U.S 9 , /4 /, , ,/h,7 4'' , ,/c

, ,-
.s .,
/* } e'

( '
g.. j. |v

*

,

\ 9

w,
4

Yohe Buching - Inner th- ads strip;ed cut in a coil when the unthreaded portion
of the sten was tor:ned througn the bushing..

Ju.k Ring - Cuter curface shoVJ evidence Cf gabling and year.
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E
~

!
u

M
M

ST ATUS- ACil0N TO D ATE INCLUDING PERSONS CONT ACTED COMMITNENTS NADE. ETC. "

~:
. 9,.

Rone S

FURTHER ACil0N REQJIRED af OTHER THAN SITE PERSGMNEL s

b

N Yes. Unchburg Fr.g'.neering isnrestigate to see if any da-age may have occured @
^

to the sorer nozzle.
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fews atens s e e appe e tre. (b. Inds<ete %s seg trod" to apoco preetsed for project one ger's espe swel sed (4 Distsas.te as seitcased to
step > sel m.y

M f .e tt a m ne. .. e.ee e.gmated est Maat seest crue fewer end ese*e **esel susteer earware espeedstaree r are te be lorarred, apprewe SFR esee 18 e
toeward t e. pe se a t ****e*r t er appessel (*ter * *
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4. ftNati M AGtt - Appre.oe sta av * satore to sa lear Servace support Ec gr ener.
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T-Tf RO - 11 leve10:ed ta -ten- '' n eat of :.he nten . led. off corue eticn on 12/13/72.
IM Otis lee lastbd fer do.* t .< hours n' a rate cf aby2t 6 m g. PI tnt ecndit;ons
u.&
[g durir4 this tir.e ve_e as fri. cts:
uy.

1s

Ft R. C. h ertture 53? ?w

A R. C. F~ssu e 2150 psig
C Freasuri:er te rerat re C-5*F

.

.
.t s o

'i.d. k R. C. F =:: runinc.
i .

>

e
q$

-

hj To re; stir the leak, sprv ." Ice vss secure 3 fer 10 minutes by shutting PC 7 :

M and FC 9 Ei:.ce P.0 1 vs3 sY.. curInc *he len, and FC 2 was * hrot*. led to naia-
% tsin _ini = re pired stres f;cv, +h m pr,:~. e ly wra ne sprey fl:V to the pressuriter'**i

|h,5j for the entire duration of *ra led. Insted, the flev pr' bably v*3 outO
;

| p1 of the pressurizer through t'.e sprv no::le ? d cut F0 - VI to *.he R. 3.
p/dr at=osphere. i'ith 3C-V1 sr.u: the leak was lastei cr. the pressur!:er side of EO-71.
33

b This va: in viblation of l? 110: 01, secticn 1.2-6 which requires C.75 c m j

% spray flew at all time when F.0 ~'gerature is g cater than 20C*F. j
e 4

't After EC ~.~1 vas rapaired, s;ra;r ficv vs3 reinstated rery slovl;r' to minic!:e the !

eh
thern11 hock to the spray :.:::le. |i
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|

POWER GE 4ERATIO!! UMUP r-

!
'e

IR ALLEi - EOJECT MAKhiD'C;T
/j i

1r% <

EG ITJF*Ef - KJX. SYS'1EU (221) s o s . 3.

* " .t . Falc No. ..g ,_-g - - a g
DUvE TGI3 Cc. or Ref.;g _3,5,9 333,L1

Su bj . Date : "1

ROCT'./ ELL VALVES SIP L!.h & Lil FL3:-*/JiY 2,1973 $ ')
'

k
.

-
--. . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .

, M
dBef: 1. S E - hkh File 12G '

2 SE - h61 " "
2

3 He o AL I<we, Jr. to 13 Allen 1-23 'l3, fB hLL Fil' 120
'~

s

8+ . Ltr. , DPCo. to C:' IulyrJeh, 1-12-73, Subj. Poet.< ell valvec {
'':he vriter and GT Eund (Purchsieg) set with Rockwell perscenel, .'an. 31. 1973,

.

'

'

at their plant in Raleigh !!.C. 2 e Foll:. wing Rockwell perrennel atterAed: !. |

# (C
?L

Harry 0 Crane, M uet Reliability I'm ager
RL Lawson. Chief ?rMuet resign Er.gineer 1 ~

JC Morris, l'gr. :tstoeer C4 vice & Sales Crders .

The rollevin.- itens were discussed with the cbjective of fc._ :lating ru.clutions .

-

to the pretic_s and questiens described in the referene(s noted above: :
na

3. Ecektentine Preble-. -

- wXj'

The design and effecttvint:s of the 'Jniva*.ve backnerd is questic ei t/ 1 y*

or more of the referer.ced a ove. Fockwell discsse . bled end cn .ir e the rigt
ecmponent prts of EC '.'~. 1 c also virus 11y ex:nined thesc icrte ar.d Mi
di curred the probler. 7$de_

Rochve11 perccnnel do net lelieve that a cau:e for thir teckseat leeing can y#
.

bef%d. They did stete that they have tnoasands of tL 2 "r.ivalvt it service i "W
c nee 1W3. and the tiesi:j. and effectivness are preven. ' hey al. o r.teted that |{' . their valves are given a t .ekreat test at shell :c.dre pres;ure (';i-N;: sic for *j

W.Mdt,,these vtives) with packin: in 'eut with the gland loece. . .._,_'.'./ [-

_ ~~~, . . _ , _ _ _ .- - - -~. ." ?g,g .

S*-U l.I.L ailco q 2estioned tha backsest desicn in the stoffo'diIr_ n--t area; ' i
the ace. ption made ' hat the 2? ten ch,ulder rotatd assirst the f2 dir%
rn:t. Fockwell erivises tis- lo.cr end ef the di:P .ut is in fact stellited n
(cee attachment 81). ;,

, I ;
Ecetvell does act telieve it credible that ther ete- r.Lc .:Idcr var cc.ly 1/16** ' i>

thick ac V s reporte1 in .~?f '.th. "ne attached % etch shows tLJ 3 :tu'il. Ci:e }er the co poner.t p1rts nn.- the er. tire sten ic /re'..c.ci fre: 1 cin -le ''inte t;

p ofint s.nek. Based en vinal observations by tke vritar, it sies that il<.

the end of the ster was vern suy be the grindini nation due to repceted -
'

,
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v v <cycling of the valve after initial dassge eccer ed. The two holes in the
disk are to prevent pressure buildup in the cavity inside the disk.

g2 EC-M CracM Seat L Scored Ste-i

A dye check vas perforred en .he seat of this valve while we were at
RocW ell's plant. her** is a sss11 crack a:rces the Stellite seat.
Rockwell fects it is not pessible to deter::Une the cause. Althouch it deer
not occur with any great frequancy. cracks in stellite seats does happen
ocessionally. Eockvc11 vill either repair +v ---'t or n:rnish a new one.

We secrei stem was visually observed and emM with an actual size
detailt.:d drawing. Conridering the lecation cf the scered pertien, the
relative locations of fank ring, lantern g}sni ani travel distance of ste-
the scering hnd to occur in the lantern ring rene. . Quin, cause is
indetersir. ate, but it is highly probable that the sacring is the result cf
the lan*ern rira t eing cocked in the stuffing tcx. Fochell stated they
have never before seen or hai reports of this type of da age. If the valve
van repacked at the site the la . tern ring coa'd have been slightly cocked ani,
subsequent cycling of the valve could have cansd the sccring of the sten.
There is no evidence or indications en the lante : ring of this, but since
the lantern ring is stellite it probsbly wouldn't show. Sockwell also feels
that it is possible the lantern ring eculd hue been slightly cocked when
initiall r installed at the factory. Eegardless e* tcv or when tht probles*

occa re*. Koc h ell vill replace this ste W.isk assembly.

It vu n:rthe r :ated by Rockwell that the ineecel vire insert in the
J0hn Crane 157-I pachir.g eculd not have esused .le se:rin on the sten.

I 3. j_antern Line - Fepsching Proble:

Withcut c.ucrtien 3 ache 71 agrees that the arrsesenent as furnished does not
.

,

allow repanirc tre lever stu''finc tex without re c*.-ing the cperators. It is
a design errer by Ece b c11 Scy have cesig e1 i f,:rar piece lantern gland ':e
s ol . this problem. We new Ianter.: Glands will :nsist of 2 pieces of the
part sicvn en tockwell dvg. 1-18FG52 and the split cylinders part shuen ec
dwg. bl62M2.,

Two sete cf these are finithed and fos:vell vill tsre the rest ec pleted the
vak of Feb. $ :or *he eleven (11) ;'ecree I vhs.

L. &afoil P2 Air
.

Grafoil packine was discussed with the Ecekvell L1cich personnel and also vi'h
1*r. Fecer Ucrces. Fockwell Pittsburth. Eockwe'l ins :.et for:nlly stated
their corporate positien recarding the use of "ta ' ell. S ey pointed cut that
the test vork vss perfor :ed to establish some dati en use cf grafoil in
valves. 2cy hwe not dons further verk than tisi describe.1 in their repert
V EEP 7P-1 A pertien of .:.c&:cu's report sh:vir; their conclusions is
reprcstueed snd included ts attseimnt 32 Afte- the conference call withI'.r. ?:or.!cn it was eencladeel th st Foebell feels itt their Univalve ir, ruitttic
for use with Grafell packing provided the fell:xisc itens are done prcperly:

.
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a. 76- nnees aire critical. Ec interference fit reco :nended by the =skers

h el ir:. foil ("r.f on Carbide) ::.st be use.1 - that is a dia etrical interference
1 of 3. K t<., 0.010 reistive to the stuffing box sni 0.0.T to 0.00T with

h :Le : en.

( b. Se rincs of pnchin:: should be inserted two (0) :x. st a ti-e and ec prested .

'

'$ to 3 5'' v r. the s'eps repeated fcr each additic.nni set of two ri .; .

1
g e. We user - .st assure himself that he has obtained the hi.-hest pslity,

j Icv chloride content Grafoil, 'EPE G2 .
Fa

d. Sc :- tjpe of special tooling vill te reenired fcr the Univalve with deep
4
6 stuffin- box such as we have. FoeW ell las not develepci any ?.ocling e-

j or procedures since they feel it is the user's decisien st this pcirt in
- tire.vhether er not to use Grafoil.

J

h flesse ncte thn trith ' respect to ite= C above,3cchell is svare cf a rep:rt
frc sere 71sn: where crafoil s.as installed in various valves. .intrequently,
it vu fer.1 that there was severe pittine of valve ste .s ar.d it was later

g conf *~* *n the Grafoil used had 12C0 ppuleachable chlorides. It is
reporte-1 tedrf that Unien Carbide ncv designates the grafoil fer nuclear usee

d as 02:. It is tere expcnsiva and the ra:=facture perfer:s additienal verk to
5 as:ure that ch'_orides are 200 p;s or less. It is also repcrted that this

I d(signsted psching is being supp?ied with sacrifical cetal vafers fc- insertion

f be'veen rin3s of pachir.; to prevent cerrosion attack en the valve sters. ,

5. Ec:Well vill subrit ^ailure analysis reports on both RC-71 and ?C-YS.

g' Su nation and Reco_-- endations:. .

1. 2e L'nivalue ta kseat design is consiaded more thsn adequate an1 effective
y trf Roche11.
d

[ 2 Feplseerent parts for EC-71 cre being snufactured. ?ockwell vill not

f arrure resycnsibility since the ds:sge va: not due to desig or faulty
. ecracne:.tz.'

#

9 3 ?epineezent parts for EC '.5 are bei-g surplied by Rockvell at their

g - ex ense since the d:: e is, of indeterninste cause.
. (
$ 1 Tu Isntern -lends to alicTb. packing without rcroving peratcrs 2re bef r-
i sr;pliel :.t 7ec'-rell at th'ir c:gense.
W s

5. fu. s'c.c:1d ticit e :he cu:tc er that i ther cheese to use 'Ir2fcil it I
,

^
'

| shesid be their resp:nsi?ility beertse there are too ~2nv u:..:ncvt.s sten:
|Orarc 1. .E.lso. at the time FI..' purchased these valves. '3rafoil vas' 8 .

1
; un:.ncun; therefcre F . shcat1d net te crpected to retro fit. ?.cre ::u h

te additier.s1 prcblems such as extrusiens cf the Grafcil in valves 1:hich ;i

I do r.ot hnve the fur 2 rir.; and clcse tole ances that are charseteristic of -

'

i the 2ceWell Univalve. s

t;. The sten e'iterinl used in the Po:Well valves is not the 100 series
stainless steel referred to in the ''PCo letter, reference 1 h2 ste-:

i g were to AS: ' free 1.C1 3rade (3017 !. Tii. :/r, AL IcTe's renc. ~.ef. 3,

j V cover: thic rubJoct. -

,
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%q u .y . . AF p .. E u._% mrmmu n of 0 to 0OWenan munt Tha is St.h not the,

'Q'g
3 4f C W. M ophmum fm t2 tan tnousarc:ts. but does support the

- (<, p.k. .f . ,* * !|, *1mproper f:t" tha cey. .y

"4,%i '?'- .h. A rev6cw of the leawage of the Grafod sets shcres that.,.h - %(n .M att but ene et the seven nas reaer de posas arznd the-
,) - t "; . p , r*/'' .% ~ stern corped to the giand O D %99esbr.9 the f.t w.th the

. S, h Q.[ djf- % s!J'hng Dot was not perfect.(Tris wa, an anomty at first.
- . . . , " , . ;pt; because sta!.c seats are norrnai!y super.or to a ste n. of
1

.

, ; b. @,. . jg wing seal n is, t4erefore snest importart that Gratoit
r M s - Gt4%e Ph%. c,Te u %s 1 *rq 5. Sa**et f.J. 9 r. rings are ceS4gned to I.! the socctLc esmensional range
TAs es cre er r c,.r,w a*>.i cae u.e ww or:: .mr ca,=- (i.e., teclud.r g norm.al manufacturing toierar*ces) of the
>ew aseme cecrysw pws eeovno are swa sad e a"' vane stut*cg 00x. It rnay not te pcssible to use "o'f the

she!!'* rir.gs. ed cc:Tvn.mca: en w.:n the Gra cJ supplierr

Grafoif is essentify escanded grapve produced by must be acc:t:.; ate to assure trat tre proper rm.gs
subsecting take, poeder or ch:p ';raphite part;cies, s're rnanufactured.. .,

enth a bigh ce;ree of a:om cr.entation, to an onczing Comments on the Eppea acces cf the pacungs
rntciur7 such as sdt ric ac;d and **.c actd The ceserved d.nng t'e post-!cs: cza.wr.at ons may a:so be
onxtor'g agerJ torms openmgs tetaeen the INers of of interest. Gra*cs.' was esse r tiaDy uncharged. except thst
carcon netaorks an t'e grapr6.tv. When removec from it covid not te removec eas..y as whole rmgs a-d mou:d
the acid and tnen rap:dly *ec:co. t''e gas trapped break into layers. Tto J-C 7CSGF grapSte f.'a r.ert.

watrcn the g aph,te layers espancs,in turn apard:ng packings var.e4 coas.derably, some bemn etact as when
the graphite. Tres espanced r . ass :s then cornpressed instalied and others t.rcanmg oo<.n into very sitrt f.bers.
or compacted ta the ces: red ccrs:ty by r .echan.ca:1y So'ne rings were rnach I.ke rew, st.!! soft and res:t ent.
sc!:mg. produc.ng a sreet rna:ct:at. An expans on et wh:le otteer were hard and sim. Scene were rt**er wet. ,
80 to 200 times t*:e ongMal tn.ceess is prefer..o others very dry. It wtx.6d apcear that high rnechancal
because this wie procace a cohesive sheet matcKat 'lcadmg casses the f.ters cf J-C 7525GF to trac:ve. The
unthout the nces for bmcers,leav.ng the prodcct J-C 187/x pacung eas general!y scense. tat hstdet and
virtga!!y pure grap.Nte. less resti.crt than een r.ew.1 turnmary, the g*er' cst
Graphite has excetient mecran' cal properues at chance was snewn by '-C 7525GF. tne least by Grafoil.

cicrated ternperatures. good tricteon proporties, rs raciaden Operat r g ters.es of the va'<e storns were rever
resistantand chem cally mert,and pcssesses the re ?ssa y excessive, except ter pac &g E-f ; n Tests 1 and 2. Grafo/f
basic p*0pertcs ct a good corroress.cn packing mateoat in particular had ra'her low stem operabag tortpes at

7
(O for tretear service. Otner pacurg matenats possess many fu!! cperahng pressures.

c,f these sa ne propeeties, part.cularly t.'e graor.ito itarne et
padings. but onc important p cperty a:t :he c!hers tack is a CONCt.USIONS
hign resivance to crxnpression set tt .s tNs character s: e. 1. Trac.tenal braided asbestos-grapNte irneregnated

f the a%!y to rr.ain:am its pre:oad on the va|ve s:ern ar.d packings are not rcccr~rer.ded for critical nuc: car services
[ stu'Sr.g Dox wahs dc5nte therma: and pressure cyctrg wtere h ;h pressure tcra cd wa:et as encour.!esec cod

that rWs Grafod en exccotional pacunq rnater>&t. periodic g'and acp.s'mcris cannot be performed.i

k".'h 'c mest packr.gs * esc ac.gnt * o'n tempcra me 2.Most pacWgs fa: D/ ccmp' ass.c 1 set, er a loss of
caposcreloue to e loss of so'atuest CraWdoet net, resaleency tveDy remourg t .e p,rciond necessary for an
and 6 fact. v.cigFed sampfes shorco an merease due to cf'echvo. trartenance-free s'e n seal.'

probatWe mo. stare atsoep:rort Ss:s ecvrmcd from bonnets 3. Union Carbide Grafo.! c3cung is superter to ct! ot:'er
5.15 and 17 hverag~:! a 27 percent we;gnt increase, types examinca in tNs proit et in terms et scalaN.!y ar.d
By comoan.an. J-C 67/X icst or averP;c four pc< cent. rnmunat rme.tenance, cue to its interent properties et
J-C f t hGF v.as t'ot evaivated bi,* .1 snocid not show in r ess. :er perature anc r:Lation resetarce. and

-

sgn.f>caat change. fro Ar ro corrptcmen set.
la reprd to rne second ct.csW. t"e reason for tne ( GrafoJ p cug ca i to satisfac:ority ms'aSed m

tem Gr. W f ailu'er et w4s conc:cced trat incse f(s ttec vMves no.v m service wi*h stardard drner.sicru and
! cm tha fact that tra rm*;s cere rat ta.!cred d;rncr.seanaJy fmtshrs w:'roet citracid r:ary clean:ng proced.fres.
for the Unwat<e stst'eg bor That is the rnaqufacterer 5 When tasta! Lng Cr fo. tin tscw or used va ves. the

,

r

recor YW.:r.ds a d.a .'ett cal interie:e we of C 0% to 0 0:0- rnanufacturFs spec 'c Sers for intcrference tes woh both
relative to the s:uttng tsov and 0 CO.' to 0 009 with the stera the stuff og bos tcre and stem demoter tr.ust be fo:: owed
for unknoari reaspre. t5e vergs u .c'* apparently d.J sut for low leakage perfo-r.ance.
p cvid c thcse fi:5 A rewcw of the s ah c cimensions ar.d tre 6. A ccsmosite packmg usmg one Grafoil trng and
probatgo pachng !atensions, t'ased 0 4 w.uted siegs. J-C 1625GF for the otoct regs c..'l r:rcat'y reduca ?he ccst
shcas that 1.v two taefed Grafed C.acV.gs, bonneta 3 and of a fu!! Grated system but at the p obatte emper.se ofr

15 protably tad c?carences of seserat tnousandF.s a'oJnd higvr |vakage cnd shorter serrce hfe,
the te::em regs. Tr top rirgs proca'dy ran.p.d f em zero Tbc au'ror ..ahes to thank the paciong rnanc*acturers
to 0 0a;"interferercry s'::lets than uti tso .wrimum for :Pe:r ass s!ance m cordechr g tr.ase tests. In pae! cuta .

fl O Cor. i'erformm : a s:rn41ar snat:s s ca tne other fn,e sets. the cooperaSon of tne Crane Packir.g Company ar.d theV a t of wh ch pato r .ed sery acit .w:*: rni.rmum crysta Ur. ion Cart..de Corporat.on is acknot.fedged, which
depouts onty, nii tu1 sos:o anterfe errce on totn or ci Nr enab!ed test.ng to p:ecced vr.th rninirnurn delay in several'

of the top and bottrwn regs, ranging trorr. a probabic instances wwn additional test sampfes were r. ceded.
.
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THE El.BCCLK & WILCOX C0h'Pt.!'Y
,

$Er: CEl.ER *. TIC'l GROUP
_ r

TO 7
E,

K.SGESCQ; J' W2:R - AINit.L1RY SYSTUSA
it t oro
{

L. R. Ailll;. ASc4X.4 ATE PinJrcr E'sGG (ETT. 23101 tD5 H l.3 _'
,Cu?1. III" NO- )cr Ref.

it N T P K R Cr @ N .T 1 T2B "r.
,

Su bj . Date
i

PiUSSQ1_:IR - $!n
j .... . . . .. . . . .. . . . .. .. .'d*

VA!XE
,,

3/I9/73 5...........s...,.
;
-

-

lm ferer.cc: lbo R.G. Iktrnicy to K. Schroeder dated .'hrch 16, IM3,
.

r

Stbject : Pressuri:er Spray Line Valve Icakage Frebic .s
(RC-Y1 6 RC-VS) '

r
'Ihc re!eren:cd 'rro su=nrl:ed the obsenstiens rr.de and the ec-clusions dran [,

} during the site visit ::ade by }bssrs. Butt, B;mley, and lut:gruber. I icel
; tJmt this visit was Ec3pful and that this rc=o provides badly needed de:trentation 'gto this 7:cbica.

_

;

g 1 to at*.a:.hing for your infonntion, Prcduct Specification .'"02 sdich describes I
relfi.'s r'.;;3:ar valve sten bellcws. h: ring a recent visit to Eelfsb 1 disc'tss<.d E

.

this prcduct with auck hircotte ar.d Fob cheiro. TcIfab is current!y hbricatir ; [several of these bellcers, .\bdel E150, fcr Cc;es-Yu:c.c. These valns still da
[installe.1 in a llestint.htuse plimt. I was ret abh. to deternine ^'. u -r sen. ice gof these valves, only that it was hi;h pressure, high temerature, bcr:.ted .. *er fservice. I understan.i that these are globe valves in the 21/2 ' to 4" si:e

T3P!.e. j
,

iJ t r.sy ic wrthwhile to pursue this uitl Ts-Yulcan in the event ,e continue to 7cyperic.:ce proh1cra with the Rockwell vac. .
f
-

L
n
6

sCw - '
-

]L.R..[llen $LM:ch
1cc: E. C. Butt ;k. G. Burnicy
EO. Putzgnber

__

f'R. L. Pittrea -
R. V. Strm a y

u
-

* At t cchr.~n:
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k
1

.

.
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n O 9 dth.c.?' ' ]-
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4 v V f, .

THf BABCCCK !. Wit.CCX CC'4P/. fly

% PhR GEtiERATIO!; GE0'JP
,

// / 'l4;.; To |

.

t 'e -! s i>v
Q)

t rT '- [~
-

f+2 - K. ScrRor*/P. wx:AcrR - Att t!ARY SYST?vS \
'

,. --

G F rov. 'va
m$g R. C. E*JnNtJ.( - AIXi'.trtY SYSTFMS (22S1)

- ses eas.s -

,
1

%.;A - or Ref. NSS-3,4.9/6A30.41 ;

Cust. File No. NSS-3/12Y2 & !

Q Dt'KE reiER cow?A?.T Rocksell
I''N ' FRESSU212ER SPEAY LINE VAL *.'E LIAT. AGE PROBLEMS Dah'

FM 6, M73
9 (RO-V! & PC-v5)

}hy |,..................................... g
(,.Y, -

Re f e rer.ces: 1. SP R-.*.4 4 File 12M2
C+ 2. SPR-461 File 12M2
h 3. SPF-496 File 11M2 )ci 4. Ltr. El'Co. to C.E. Kalynych 1-12-73 - Packve11 Valves f

th 5. ):emo R.G. Burnicy to L.R. Allen 2 12-73, Tile 12M2
'i 6. Telecopy Memo 3.L. Day to L.R. Allen 3-12-73 ,

$31 g

p - -

id

d Thc writer, W.C. Eutt, and O. Putzgrt.ber were at the Oconee Site Tuesday af ter- !@ g noon M.:rch 13 and cost c,f Wednesday March 14 to assist in assessing the applica- i
[.] W tion of the two 51% valves in the Pressurizer Spray Line and to for=ulate a {m resolution to the lates leakage probles covered by SPF,-496 Rev. 1 ;
.# - i
jj , Bricfly su:: .arized, the references above have covered nu erous problems including .

brokca 5 c:/ disc assenblics, cracked seat, dasaged operator parts, repacking '

prcblers end excessive stuf fing bex leakage. The latest problen was execssive"

' ' ,

leakage thrc ash the stuf fing box and out the ste= leakoff cornectica.
,,, ,

at
O In a331tica to the Auxiliary Systens personnel, the following personnel vere

~,

,

' ''j invul ed in several discussions .it different tincs to come up vith a reselutien:
cd
'r Clint Sc=crall - Rockwell Sales?
t Neil Wst - Kock-tell Service En;r.

.@ James Sig an - CPCo Maintenance

b.;j R.J. McCont. ell - B&W Site Service t
i

2.L. Day - 31'! Site Service !D Bob Eaier - ELW Site Service |H
lf. Upen arrival at the site, we vent to the crea where the valves are counted. Se
gr/ij two Rockwell pecple, two Duke Maintenance workers and B. Day were aircady there j

ren: vin:; the Cra fei! ; ceking. E. Eay hed already checked the accessible area of ,y the v2.1*.c src= with a di 1 Indiet.tcr by manually actuating the operator. In the {;i ar n checkc.I, tl.cre V:s ene reint of .031" runaut detected and this coul<1 hree ]? bcea w e grease or ferdgn tatter on the sten. It was concluded that tha s:c:4 ' '

:4 is net beved or cut of align xnt in the area checked.
bn -
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- IOne interesting cbservatica nade by both Duke and 3&W site per :el is that i
"

prior to and dt. ring the first hat functional test, there were no leakage
P rob ler.$ . During this ;ite, the sten leakoff cennections were either capped
or welded closed. The Icakage began after the leakoff connecticr.s vare hooked |up. Thf s ty er may not be significant. To speculate, it could be that during )the first tests the additional packing above the lantern ginnd was 4tfficieni.
cren though there was sete leakage up through the first set of pa: king rings.
It =ay be that the lantern grand and sten leakoff are not necessary. As previously
discussed, the 1.:tdown ecoler valves have not leaked excessively and the sten
leakof f is plugged. Mr. Sig:an has suggested to Duke Engineering th.at a s=al'
tenual valve be added in the leakoff line for isolation to find cut if the packing
vill hold vithout sten leatoff epen,

A verbal repert has just been received frc= B. Faker, EiW Site (3-16-73, O'00 hrs)
that the repacking and testing has been ccrpicted. There is ne Icalage G 1000 psig
applied o.. the stuffing box. RC-V5 will be checked in the saE canner and if there
is le.kege, it vill be repacked using the sa:e procedure as used for RC-V1.
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As far as possible, the sten area in the steffing box was visually inspected and
no scoring of the sten was observed. Note that it is not possible to sin the sten fjarea in the Icuer stuf fine,, box. We later tried to observe this area vit: a ( ,(:n
Fibrescope but this was not successful. There is no reason to suspect ites *

g$
3

scoring in the Icwcr stuf fing box since it was previot. sly concluded that ccoring j
occurred in the lentern ring zene. cfA

; @
curing several discussiens Wednesday, March 14, it was confirmed by Mr. Si,rcan ?
that Crafot'. had been installed, but co procedure was used to assure confernance '

,

vith the recc:: endatiens of 1*nion Carbide, the manufa:turers ef this packing.
|Withcut some special tools for conpressing this naterial, it is not possible

, ,

to insts.11 prcperly in valves with deep stuffing bexes lantern gland.and gland w
cut arrange cat such as we have. It was concluded that the valve had been
packed 1::preparly and this .;as the ca se of excessive leakage.

The plan of corrective action is as follows: k
1 Duke vill take necessary tools as required to pack valver using Crafeil. '

NOTE: It is Duke's decision te sse Crafcil packing.

2. valve is to be packed in the prescribed canner as reconn.cnded by packing
canufacturer.

3. Check torque to assure each gland r.ut is tightened equally. }O
4 Cycle valve by hand and check ste:2 alig-,e-t using dial indicator. t

,

5. Pressurire packing chanber thr: ugh sten leaicff connection with portabic h..hydre purp: - gy
<f,

Pressurize to 500 psig, hold and evele. Check for Icakage. ha.

b. Increase pressure to 1000 psig, cycle and check for Icakage.
Ch;

Af ter cach cyc.c. it ray be ac:cssary to furt?.cr tighten gland nuts. !!.is
]4should be done in a:c:rdance vit.- packing nanuf acture's reccrendaticns.

This procedure and testing are to be obsetved by 31'.! with the results doet.nented j
and reported upcn cenpletien. The real pr3of of the packing ef ficiency ecnnet g
be checked on this valvs t.ntil the systen is bcck to tenperatt:rc cnd pressure, gj

IVe do not believe there is any reason for disqualifyin;; the l'aiva?ve for service k

in the spray line. The inlet and outlet valves for the letdown ecolers are icen- f'tical with the e:<ception of a snaller 1.initorque, and there are no rcports of H

exc<ssive leska;e. The cNratisn cf FC 'il is slig.htly different in that it pocs
.

*

to 437 opcn whercss the Ictdcun valves are either fully open or fully closed. f
!!cWrer, the 400 t ravel s:w.:1d net be of con:crn bec:.t.se the s tcs : oves only H
abou: 3/4" of its totar s troke of 1 7/6." "
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_q. ,.

'''
,

$
,
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Attentica: 'h. T. F. Wyke --

Subject: Ccence 1, 2 5 3
Ibchv11 Valves

Referer. c: Ila.c letter dated January 12,1973, Sbj: Rechell Yalms

Centlenan: ~

'lhe folle ci ; is subnitted to cc:::ents r.ade on the subject valves in the
referenced letter: , '

1

1. Sten :*.sterial: Tne sten r.aterial of valves sunplied by Rochell is
ASIM-A451, Gra.Ie 630. This natcrial is not a ferritic stainless steel.

It is, r'c. ever, z precipitatien hardened 17-4 pH :nterial. Tnis type
rsterial is used in :::rous cther pla c s in the reacter coolant systen
and is :=sidered :: be ccgletely ecgatible seith beric acid solutions
at hi.i cq:ratu os. For this reasen ice see no reason to pursue stem
ple:can en the ubje:: valves.

'

In eddi:ica, R:02.11 is s.gplying a rcpiacc.. n rar the da=;e:i sten fran
/ 1 RC-V1. Le rg12:022n su.n trill be AST.-A533. Gr.ade c50 ;le have
' revie. e.,.1. .:us ni:er2a1 :.cr tais app.,.1 cation a.m rina it to Oc accepta,.,.,e.

. . . . .. .

.

2. Sccred 5 cr: Tne s:: red s:2n fren IRC-V3 ::as visually exaninei 'c/
OG'. =d T.:ch:211 p:rsenn:1 at R::keell's Ralbi;h Flan:. The s:ca :ns
c rpared vid a full si:cd detail dr:cin;. Considering the lo:::ica
of the secred pcrtien, the r:1stive locations of ti e junk ring, the lantarn
gicnd, c-4 the travel dist:nce of the sten, the scorin; ha.1 to occur in
the lentern ring ::r.c. The exact cause of the scorin; is n:: I::=m, hot;ever,
it is hi;hly pr:bable that it i.as the result of the stellite Inntern rin;
being cc:1cd in !!.e stuffin; tax. 2:chc11 person.21 stated that they had
not seen this tge of d=:;e before. They furthe stated th- the lantern

f rin; cculd have ccen installed in a cocked positien at the f:c: cry or after
repackin; in the ficid. Tr.cre was no evidence of >; ear or indications on

.

. .m . r . . . . t , ...._...,r..._.m.m.,

m.w;;5.n. sm; a my en.0.NWFW<W-wm.,:;w&w&r?OQTEkWWh542D{k,bY,4| wha *&1,$'R%yhv&n o -ny , ~ . .n - =. -L'.cn j d M WO ?LM.L01. N*G2 Wt
r

.

I
i

f

|

|

[



. ... - - - - - - - - - - - f,,.sf ~ ' ' ' "

THE BABCOCK & WILCOX COMPANY

.~TdER GENERATIOTJ GROUP-

L. R. Allen - Associate Project Manager - Reactor Centract.
Frc,.

A. L. Lcae, Jr. - Materials-Development - Component Engr. (2170) D5 **2 5

Cust. File No.
cr Ref* N55-3 SPR M4/1Duke Power Cmpany *

12H2
Su bj .

Date
Asciwell Valve 5 c,P.aterial

January 23, 1973
; . . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . . . . . ,

Reference: Memo from R. L. Pittr.an To L. R. Aller.,
Subject : F,ockwell Valves, File No. As
Above, Dated 1/22/73.

,

._

l would like to clarify the statenent
valve stem =aterial. in the above referenced seco concerning

g less steel that was probably purchased to ASTM A-461 Grade 630.The currently used 1 ate-ial is 17-4 FH whl-h is a precipitation-hcrde ir.g stain-Although a
stainless steel, it is only a distart cousin to Type 30'e stainless steel. The
17-4 PH is considered conpatibic with the borated water envirowt of Pk'R's
provided it is in the pioper heat 'reat-d condition. (i .e., Cond i t ico Hi l 50) .

The ' ASTM d epped the A-461 specificatio, and repl.ced it with 3 new specificatior.for 17-4 Ph. This nc.s specification is A-56!, but is so ne.< thn it did not r ake
,the 1972 Edition of

the ASTM Standards. Because of chis change in specificaticr.s,
the v :ndor apparently he chosen a readily available .ew alloy for tbc stem. This
new alloy is ir.cic<ded in ASTP. A-63S as Grade 660. De raterial is know ccmcreictly
as A-2S6 Alloy w51ch we use for several a,,plications in our nuclear systems. Thealloy is a stainic?s alloy, but its only similarity ta 17-4 PH is the f act it isprecipitation-hardening,

e

Please keep D0Ac Power Cc~ vny correct 'v ir.fored. /
.I .

s .

. :* . f'

Beach th /.

R. C. Burnley [,QJ. C. Deddens.

J. P. Ettner
-[ Us DH. Hennicka

C. . Kulynych
P J. ficCennell
. L. Pittr.2n

O'u R. V. 5traub
G. T. Tur.d
S . S . k'a l ke r
Files

s e
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K, .
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, Fro 3
- _ . ,.: . .,.. : . .. ...+.,..n.-.:. :.:,:, .Ct- ( c c. ).. . ..., e:s sss.sq .

i Cv. t. File No. : 33-3 SF3 LLL/1;?
.

. r. .:.._.=. .a -e,..y or F=f. 1e o..... .
-

.-

_ Su bj. De ts.:S _ . - . . . . . , . . .
: .:. _ . <a . s.: 3A . 3 2:, 1n 3_

4- ..a 1
ca
y ; e. . ra. ., . . . . . ... . . . . . . . . ..........s..,

I a

:
.. ... . .. ._ . . .s. .u. e .z...... .a s . . > g .

.--
a............a..a.,a... s.z -- .g g,.. u..s s e4, esse-

', ,
'.,q ... .. ..-.y :7 s: e ;arties, cencerning t' e c ptit'lity of the r.e: naterial in cur EC-D andn

h EC-T* vi:h terttei v ter.g
-

1

C

h
e'--- ^" s gestien has arisen, a ec:plete reviev of these =at erials has beer.
c--* .c".

r_.
.j There rz.'ve stens vere ::=ufactured P.:: r. 30L stairless steel; precipitatics hardened
J> -

.
._... . s.....

. ...e''.s . . ,. c a.~~.-.e.-i.e'..'.s. * ~ ~ . . c _,.1et.' c.. c.' ". .* s har'=.~i C
'.. .. .. - ..

.. . -

ig h pr:re es, this caterial zet all require:est: cf the A O: L61, Grade 630. 1 s .=:c ery,a
::.it - -- 'ai is a 17-L ;E stal less steel, which is censidered cc patible vit..

l
(1 high :q.oratures an'. t: rated va cr.

|
q'

2-
A.. :-t er has t.iret.dy teen placed vith the Pc:kvell C:- cratien to Prnish a ,-

1
_, ... ... .e . _ ,o.,_._... ...i...,- % , u. ., 4.-.4a.3 s. . . u c.. i c al *.e.- *. .' s . .~.' . e.n .. ... ,.-. ..- ... . ... . . . .- ~ . ' . . . = -..'.'- ' s . t .4 '. a. ' u' .' s .o 1 ..s- . c. . ' .' a '. .' a. , '. _ _ ' _ ' . ' '.a. -e c e .e .. ar,. ' '' ^ .._' .e > ,. _- _ .. . . . . .. .~ -J+

e. s' * -; grede of 17-L pH stainless steel, which nee:s the requiremente cf AS1" 638,
Grs.ie EEO, and is censidered by our Materials re-er--~~ as being ceceptable fer
its ; :pc ei applicati:n.

,.

r1

/ Ire * '- f failtre t.r.s.ysis te 2etermine rearc s fer failure en 1-RC ".*1 is tha-
'

=...,....,4 > > . - ,,._.,.7 ,,_
.. 4....<..,.4. .r . , . ... .. m - ._ ..

,

. ,y.1
c.d.y' '..'. t',r -~ "'... .*-

... ......e. ._..3 . . .. . e ...-..u.e. . n. ;a.,. . 1s .,., .e..,.. .e ,rn.4._ ,m .- .. . .2 . ... . , ... . ..
...% 5., .c.e c , 6.., ,. s . . . .

,.. - - . . . - .t vii:h st:Cd elleviate Iri cf cry if ability fer this pr:ble: (SF3 LLL/1).
1, ._...,.,.._...,........,.....c.s..,.,. _ . _ . ._ , s . . . ,..... . .. . . . . . . . . .. . . . . . .. . .,
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'4 E SA- COCV. !. WILCOX C0"PJNY3

A.IR GEr;ERATIC'l GROUP
To |

R. G. Burnley - Anillary Systems
Fros

A. L. Lews, Jr. . ttaterials-Development - Component Engr. l s_.73} ses e.arsi

i
Cast. File Pio.

Duke cr Ref. NSS-3/b30.41
Roc kwe !I

Sucj.
Date

. ,

Valve Stem F.aterials-Spray Line Valve RC-VI January 17, 1973
jr........................,.......i, ,

-

. ,
..

.,;
I have reviewed Rockwell Manufacturing Conip iy's proposed replacemnsnt sten material' -. hASTM A633 Gr. 660 and find it acceptable for the proposed application. .

44'

s. ~ jfA
Should tacy wish to c.ontinue to use this replacernent stem fnaterial, I would recom-
mend that it be specified in accordence with /.STM A564-72, " Hot ~olled And Cold- ', )'

Finished Age-Harde l'ag Stainless Ar.d Heat-Resist ino Ste * 9a s And Shapes."
, c

4'g I en ect t'wt one of their reasons fce wanting to change this nat rial Is tnat !
they were r.ot aware of the new specification covering Gr. 630 c11oy.

J
|

ALL, Jr./Ja f
cc: L. R. Allen [1

D. F Levstek7B. e. McDenald
. L. Pit tr.an

WK. Scnrceder bFiles
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. up THE BABC0CK & WILCOX COMPANY
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W
POWER GENE U TION' GROUP

,,q.34,

'ML ,

't, |

'
'

-

} . ~ 3p.e,. - ,
.

..

. w' 'ljh A. L. Lcve - Principal Materials Engineer W
;6 From .p.
: . .i :;g 'lg P.. C. Burnley - Auxiliary syste .s (22 ;p tos us-sy. ,
f0 Cast."k File Mo'.

a i

Duke g gen Rescivell Ig' I,,' NSS-3/SA30.41 :
r4 Subj . ..;.

f Date E
'

Valve Stem Material - Spray Line Valve RC-v! January 16, 1973 " ",
;

H
|n................................4. <I.

, '
<

.
- , ; _ .~ =-

h Due to damage that occarred to the original sten due to an improper set Ifmit
f) switch,' the stem for the subject valve must be repl.sced.o 4 - E

e .;.O*,

t The original src= p.tterial was furnished to ASW A461 Crade 630. Thi3 5524' . sr .

k . c.i ,

4
spec vss discentint:c.i in 1971 and was replsced by A637, A633 and A639.

, 4?.'
_ .

. . s' - 4^ ~iO $f Rockwell' Mfg. Co. propoacs to furnish a replace?ent stem to ASIM AL38 Cr 660 'i. '

h'
Maximun design conditions for the location of this valve (spray line to .

a_
pressurf zer) as 2500 psig 9 670F. Normal operation vill he s220'' psig i;a 0 555 to 580F.

(1 , ,' :"
p h. Please review this proposed valve stes caterial sad let us have your
<

_

+
recotsaendations. Per Al Manual, procedure NPC-0405-08

I$

[ i

Mr. Larry Allen, Proj. }*g=t. , has given ' erbal approval for time rc. quired to j<# be charged to 620-0003-96-05.
f

#.

|j ect LR Allen
x r Schroeder/WC Batt [
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}j THE SABC0CK & WILCOX CO'4PANY
*ER GENERATION GROUP

I
1 Distribution
m
N Fromu

@ R. L. Pitt=an, !Nelear Service (C3C5)
mm

[ Cust. File No.
.g Duke Fever Ocepany er Ref. NS3-3 SFR ik'-:

.e
p Sunj.

Date
Rockwell Valves (SFR I.M- E3 3) January 15,1973

m
q
w.,

) j,................................,
-.,

Dist ibutio2

g R. R. Seach R. 2. McConnell
J. P. Ittner H. Hennicke.

i G. E. Eul:T.ych G. T. Snd
.

,

'f L. R. Allen S. S. Valker
- R. V. Strcub J. C. Ceddens
1

- R. C. Ikarnley , ,

> p
y On 1-12-73 a centerence call was placed to the Rockvell Cor;cration in Rr.leigh,
f North Carclina to discuss the proble=s which h ve been recently c.gerienced
J $ at the Oconee site.
T %ur
I.

d The felleving prsonnel participated in the call fre: N W:

5 L. Allen
R. hrnley

z T. Cund -

- S. Walker
i R. Pittman _.
-

|%

The call was placed to Harr/- Crane, Dick isvson and Jim Morris, all assigned to tte
.

"j Roedvell plant in Raleigh.

Atong the several items discussed, Mr. Crsne was irie red Of the i= ediate require ent
q for replace: at parta to repair RC-V1 on Unit II, since parts had teen re=oved fren
p' this valve durirg HFT to repair the da aged valve en Unit 1. Dick Lawson replied that

spare parts for this valve vere not stceked and it vruld require 3 4 =enths forj ' sachining and delivery unless it was of such urgency as to necessitate hand carrying
f them through the shop. Since these parts shall be used on 2 RC-V1, a target cf cne

conth was requested. Mr. Crane was advised that a Reckvell Service Engineer is
requested to be at the Oconee site to re-asse=tle 2 KO-V1 when the parts are ready'
for ship =ent. Mr. Crane stated that the cause for failure on 1 RC-V1 was determined
to be a faulty limit switch on the operator and that since this is a setting made,,

Y by the custo er, Rockvell is considered relieved of the financial responsibi2dtiesI associated with this incident. This point was mutually agreed upon by both parties

h delivery.and a written recort of this failure analysis was requested and prcnised for ie=ediate
u-

-

d
Mr. Crane vas then reninded that there are at least'83'Rockwell valves'at*the'Oconee

f ,)ob site that ce.nnot be repacked with the operator in place and MW is' avaiting a
s . .

L
. ., ; ~,

Y ~ , 5G- g W2Th'm q.p=M.Q7Rgnh! h-N'MnTKKf}M/& &[)& W M A M2F@yf[% $ s;M M, ? MQ Q Uf- R dg5 QQhTr-gr4 f~iS$5MESRtfDg #MM m -d
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h Distribution -0- January 15, 1973
A

s
a

r solutien to this a;psrent lesign dicerepancy. It was explained t us tLas a

f lantern ring sicilar to the existing er.e shall be utilized except that it will
be in four pit ees to it nay be lifted up and re eved from the valve alleving

i
-

easy necess to the icver pa: king rings. Mr. Cra .e was advised thst this was
considered by MV as a Ro:kvell resp:nsibility, and we needed sn esti=ste of tine

j involved before the correction vill te made, lie also agreed that the respensitility
~ associated with this prchle= belen.;ed to Rockwell and thst they vill take every
d effort to have these lantern rings nschined and de'iverei to trie J:b site duri:4 the

first week of Februa:/,1973. Ecvever, this is the pirn for only 10 of the 53 valves
concerned (the S." valves ) cecause tr.e re=sining l'* valves were proiueed at the
Rockwell plant in Sulphur Springs, Texas. Tcs Sund agreed that he vill contact the
local Poetvell ssles representative to coordinate the sane solutien fcr this problem
on the remining Rockvell valves, as agreed t.pon for the 6" valves.

s -

|'
these valves in service by back seatirg the=" as was specifici by M~.' when they were
The next itet presented to Rockwell was ''that ve. question the stility to repack

'

| crdered. They were infer =ed that two holes are in each dise plug which vill bee ingly
q allev syste= pressure inside the plug and into the area of the paeling thus p eventing
j packtra rencval under pressure. Dick le.rsen explained that this valve has two

bachseats; one in its usual location a .i the sec:nd on the end cf the stes, seatira
against the underside of the dise nut, which prevents syste= pressure on the ;acking

| gla: d when the valve 1 tachseated. According to the drawing cf this valve it appears
g g that this veuld indeed perfor: as Mr. I.arsen had stated. Hart Eennicke has new in-

g w for=ed ne that, when 1 RO-V5 was disassenbled, that the backseat apparently vculd not
seat becsuse there was a sufficient arount of stea: cening free the packimg glandq

a cavity to cause .cn:e c. It it is detemined that other valves of this type are
j also leaking past the batiseat, then it .ust be resolvei vith Reckwell. This

shculd be est blished ty the site ir probable, censidering other seteduled Odtt-
=ents.

h Mr. Crane was advised that as soon as 1 RC-V5 is cut from the systes it shall be
returned to him for repcirs to the cracked seat. It it his epinien that this valve

,

l can te readded fcr ret rn to the site within 3 k months. Meanwhile, the valve
j frcs Ur.it III will te be :?:ved and installed in Unit 1. It vp ::: ally agreed

that respcnsibility 'er this valva tel:ngs to Ecekvell.
r ,

Finally, Jim Morrir stated that the stem asterial criginally used to =achine EO-V1
.4

g
vas no lcrger available (A:.'IM k61, grade 630). He stated that this material was a%

4 316 S3, p ecipitatica hardened 'urther enhancing its strength characteristics and
p reets the cpecifications of ASTA L61, grade 630. The new stc= will te made frc: a
0 21=ilar .aterial that is also considered acceptable for use with hig*t te=peratures

] t nd high cancentraticns cf beric a:id. The orginial caterial is a 17 k ph SS, thus .

) a titable for its application. )
.
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e
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SITE CopFLETICn REPORT: Revised QA docu=entation given DEv Aia0ns:
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Re ferences : 1 Memo, J. Lauer to C. Amontrout, Jr.uu/ 9, I? 75, .. o.

h] ML.K8@".%@y
" Upgrading cf CF Yalves".

2 Per.o J. Lauer to F. Faist , Januarf 9,1975, h@w.u.DM,
..

.,

"Upgrtling of CF Valves". PM.'''?W
m. N7. s ~un:uk.>h.:mQ -j:

ihe CF valves to be upgraded are CF-HV2A, 2B , 5A, & 53. 5 Velen Val m Fo a . .
. d -.xa

NPV-1, Manu*acturero Data Eeport for Nuclchr IWps & Valws supplied ( for $[.'$+ c ,.1'.
"

TJ 7. . [Olass II valves, certified November 2L,1977) ecr.tains tre f:11cvinc infoma- U ~Mlfitica: .

d M.G
f-A f

~d s.x%d.,(f5) Valve Identi fiestion ( Eb ) Ford r..s 3 dr Se ri al 77 T
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At TEC0's request, we have a . Leo Velan tn s/gr: & the conv flocJ vent ar.d i

drcin vahes CF-iiV2ALU wid CF liv',AT.!! f r i:a (.l.iss !!! of 196ti rug & Yahe Ccde y
to Class II of the suce cade. Wlan tws agreed and forwarded the attached f
revised oc.*.a packages .:nd new r.:unplates. - W

1

Will you piece review the data pacLaces, and if adequate, for. erd thcn directly I-

to TECO QA. In the riear. time I will send tha replactnent nareplates to Fred Faist.
(]
i.

After the data packages are for.iiirded, I'll arrange for a !!artfor d inspector to ..'
witness the replaceircnt of the nareplates. , .J g
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. ' |C' T*ir.. B ABCOCK & 'r.'llCOX COMPAllYr

j POWER GENERA!!G.4 GROUP
y ___. T _ ._ _. .._ ..___ _ __ _..___. . .. - --

. ._ .-_.- {
-,

i

i !

[ h F. R. F A151, PAVIS -J' F LSE SI TE
|- _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ . . . _ - . _ . _ . .
1I, - Frem

.
1

?'d J. A. .. d P. M:0 JECT !1ANAGER (Ul%)*

ses u s.5x
T' C n t. Fi1e No. I555-M

TKO DC or Fef.?:t
.._______.____.____.___.-1 , gg y )fj4p .g.____ _ _ _ _ _ _ _ _ _ _ _ _ _ _

,

i S u tj .
_ _. _. _ _ _ __
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UPGT W 7. OF CF VALVES J,TARY 9,1978
~, _.- . . .

. _ _ _ . . _ - _ . - _ _ .__._ ._ __ __ .____.._.__| ... u ___ .. ... . _ __._ ._ _ _.__. . . .>. . . . . . . . . . . . . . , . , . . . ,'
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4iM Attached are replacenent nu.eplatc3 to lie 4 piid to relan cerc :loed valves ]
?? as fol!Ns: j6.$ CF-hV2A 8/4-1
r CF-HV2B 825 1s

b ;CF-hVSA. 826 ~l ~i; >

; CF-HVSB 827-1 .j'

,a
a+

'$ Please hold these naneplates until wc verify the adequacy of the new QA data
$ packag s and for,tard them to TECO CA. Then ccll Mr. Henry in the Cleveland

~W' F Office et Nrtfora Steam Boiler (Area 216-?28-5100) and arranje a tirre when
' s.

Q he can have an inspector witness the substitutim of the ncw nar.eplates on the.-

.M valves. You'll also nave to have TECO r. air.tenance available to actually change ;
a- the na m pletes.:+
i ..5 'lj Will f;a als0 Save the old obsolete nareplates and send them to:

'M, ,rra
.;;;- Valan Valve ( 3rporation
'% Beektantown Road.

t% Plattsburg,, New York 12901
:s

Q Attention: !!r. J. E. O'Donreil
r

,

(4 You shc.:ld irciude a letter identifying the valves and telling hie the umr,ict.e
g transf er has been r.ade. If por.sible, get the Hartford inspector to countersign
1. ,.; .

- your letter as additional proof of the proper t.ransfer.
la

h '
'.-

h. k.G w 1
,, ' 'I

-
-

.c JAL/hj . A. L AUERy
' ; 'z '
N Attach. cats (Velan letter '

4

.
$. ~ and n eeplates)
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M a Babcock &Wilcox !%, c_ ,se, c,c. ,.

G. _ _ . ir-

[ P.c. Con 1260. tymnDurg, Va. 245G$ !

g June 9, 1978 Tesenhone: (s24) ?s+ 5111

Vr J&W/TECO-QA24 j
ui; File: NSS-14 ;

6 T1.2 i

it: |
.q. j

$0 l
":cy Toledo Edison Company
~~ ; . 5531 N. State Route 2W Oak Harbor, 011 43449 a.w '

N- j
py Attention: Mr. J.D. Lenardson q :

g4 QA Director |
Rh;r .

3

,fj] Subject: Corrected MPV Fom for !
'

. ;._j Ccre Flood System Valves
}m ..

@ ,}
Dear Mr. Lenardsoa: . . ,,,

< 5;r ."3

MN Attached are corrected HPV Foms and revised Hydro Test Reports for i
'

@ Core Flood Systen Valves, CF-HV2A & B and CF-HVSA & E. Pleas 2 insert '

this docur.entation into your copies of the QA Cata Package t'or these -}

%..-Sj
'

e gg valves and remove the obsolete documentation.
~

? '';ar j
,

egl Very truly yours, !
- c. . y

M (G !.-
- ,

'My C. A.. Amentreut !

$ QA Enginee.- j"

; .0 ;

CAA:phy
3, n. Attac!r.cnt
M.

cc: w/o<@ -

@ E.C. Novak
a f.J.Julchcry;3

PG3 R. Lukcn
i ;;

<ii
s . ,. ' %

.+
. -g+2
>?>j
%hei<
' A.--y
s.
:.: e

- -,&. -yr..

::?: ,

r .. F f

c i,2

:p -

..;.
y" ,

A

L , '.' ds 1yq
'VI The fiabcock & Wifec- Company / Est#Jewd 1867

' ||],
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Velan
_ -

2.

.''
., ,

engineering . 9
$.

PPLANTS-usa.E S " Velan Engineering I.td. N
Mcotteat. Car.a ca r2125 Ward L.Grariby Ove.

Montreal. Ove. H4 M IT6 (Plat sbusr:.r .N.Y .U.S A Tel.:151 1748 7743
:7

' Le.cester. Erg and Telex:05 825668 ;Pa ra. F rance TWX 610 -421 3673 %

C:

June 5, 1978, h
. w-

_ Eabcock & Wilcox d
Power Ge.,eration Gee 9

-

.- .

P,0. Box 1260 "'

I,ychburg, Va. 24505
.-U. S. A. '

,.,.','''..,'NY, f*

/S ;. * * t- $Attention: Mr. B.V. Zachariah / .Y c . S ,., I \,' '' NSenior Buyer ' ['l C' ~ ~ . .
,

Esf " k
'

.' '#

s.j , o . .. .:A
7.- | m

t p :. * f{ Subject: Corrected NPV Forms for the [ '47 i 'y ),'7 , Tj
-

N*,f b$Core Flood System Valves ' - k'
*c*'

'Q.''f h/ M
Your Order: 023168 LS '

Velan Order: P1-0212-N Item 1
- N. i.). fD

\, 9
..Y

Gen tlemen :

N
With reference to your dated Msy 17, 1978, attached please

%find two copier, of each of the corrected NPV Forms and revised pllydro Test Reports for the subject valves. M
; .:.

; Valve Tag Data Package Valve S/No. Body S/No. New Name Plate 1
@

No.
~

No. S/No. b
v.
gCF-HY2A 770824 824-1 1-2 824-1 @CF-IF.'2B 770825 825-1 1-3 825-1 3.,

CF-HVSA 770826 826-1 1-1 826-1 ]
r.

CF.Ev5B 770827 827-1 1-4 827-1 i!
G
w

Would you please arrange to ins.crt the revised copies in the
[sclated Dats Packages md destroy t'.e ones issued previously. w

- } c. D
Your cooperation vould be greatlygopriciated. p,

I,05'

h () . ht w'** 7.,

- )j)C(LA Q * 'kN
'/

4 ;j(fp. Yours truly,(, ,.
g. 40 g q[

H
,,4 VE1/d DiGINEERING LIMITED '

,

# W &!N
sA L, _ -

-
y
r

(11. A.S. Pokorr.andy / , rq

Q g
Manager of Quality Control .ej*

Q %{ ASPJp N I,?.
.

,

g : n 'z M_" f.Y'. _ w ' -- 12 '' -- - 'M" ~ ~ '"' ' " '~-' ' ' ' ~ ~ ' _ _ _ J"
_

.

:
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! LVELK.' .3 'GINEERUG LOE?A 'IES d,* . .

| FORM flPV.1 f.tANUFACTURERS' DATA R(PORT FOR NUCLEAR PUf."PS & VALVESI

As requirett under the Provisions of the ASME Nucicar Pump & Valve Code
"

;

t| 1.
Manufactured by VELAn ENO!NifRtNG LTD Zln Via,d Ave.. Montreal O, der No. Pl 0212-N ITZM: 1

3 Manufactu,ed for Ti!E BABCOCK 6 WILCoX COMPRiY y
023166LS

_ Contract 7:o.* 3.
Owner -- TIZ ) MOCK..6.31LCO.1 COMPA*iY

;;

4 tecausa , TOLEDO EDISCN h.

M5. Vatre ident.f.caticn _- 145-274-13MS CF-ilV d.!A
(s) $ hop Dram.np tio. P1-0212-N-2 Rev* B VELri DiGINEERING LIMITED

1
Prepared by ;::, 6. Desiso Cond.tlons 700 nsi _ , 300 g

_ g spec,f.ed by EAB (n K..6.yILCOX CCMPNiY y
.

7 the Ocston Comp ;es with .s. . c s n.o n ?Class I all ' '

(Cl, .r) M
(a) Design lafortnation o.1 file at ' 45,

VEL.J4 ENGINEERING LTD. (ENGINEERING DEPT.)
(b) Desig,i Specificatien cert $ed by .-- [J.

tag. (t) Pr.,we Re3 MS. D.t. T
J

(c) Design nepet on Me at
VELAN ENGINEER:ING LTD. rtNGitetEntNG DEPT.) IQ

(d) Design 'eport certified by - A. K. VELAN Op ,% W
g

8. lhe f.'aterids compff witti Class IO!! lll (circle one) ' a.. u.J. he, . in r, .
oc. a*

w
I.tatic No. Mat. 3pec. * Mana.facturer Body Ser. No. Cody H. Code Connet H.C. V!'rCr ll.C. h

Disc.
~'

h
'(:1 Castings

i DISC STELLITE 6 VESTSHELL INC.
g 8* e
2. RXI 113-643 y
3.

H...~.-

4.
_ c.a

(b) Forgi.7;s /* d _ N' "
g- BODY

-ASTH- A-182.. cy;F..O. .R..C.. E b.24, / E'.J Y-
. . . . . . . f. ,-

3. .

}
._

.

4. -
_ 3

(c) Bore" T'

f-,

--
. m

5.-

(d) O?er Cor9ponents - W
t. STMI

ASTM-A-461_ FIRTH BROUN ST. #9-

-

69C705 @y 630
3. -

- -
_.

N_%c,

4. "
''"p
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- - - - - - -
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__. . -_ l ],j9.

Shop Itydrostatic lest NT . psi

. Certificcte of Authorit:t.on No. N1738
Vic certify th g

t:teme1ts of iterns nurnber 8 and 9 in this dets report to be correct.j gg d.. Da te M to? -- VELAN ENGINEERit;G LTD. By - . _ _ ggee ce sa.3.ct..
a. .,.

m
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FORM NPV.1 MANUFACTURERS' DATA R PORT FOR NUCt. EAR PUMPS & VALVES ;
| As required under the Provisions of the ASMI Nuclear Purop & Valve Code

,0
8

1. Manufa;tored by VELAN ENGINEERING LTD. 2125 Wsid Avs Montrea! 0, der No-- Pl-02.12-N ITDI* 1~

'

0231685 [Tile BAl* COCK & WILCOX COMPANY - Contract No..hl 2. Maa.ufactured f o,
3

, z ov,ner .TitLME0M & WIM01 COMP..ANY t,

4 Locat;oa TOEEDO EDJ W h|
W5-274-13Ms CF-jiv2A

__ __ . _ z! s. Vaive ide , teat.on
Prepared by _ VELAN ENGINEERING LIMITED(a) asop cradas ko. PI-0212-N-2 Rev. B

U s. Design Cud t.:ns 700 _ psi _ 300 .F specil,ed by BSB.CO,C,K.,,,4,M,ILCOX C0!iPANY j
tumme et co. s ces 3 -

7. Ihe Dest;m Compt;es wi:5 Class i Ill 5
te anal Q

:..

(a) Desig's Informatio,i ort ffe at VELAN ENCINEERING LTD. IENGINEERING DEPT.) 5

M

I(b) Design E.pedricat on certTed by - --

tag til he ace mes. he. ca:a g

(c) Design Report ora file at VELAN ENGINEERING LTD. ' ENGINEE7t!NG DEPT.](

A E DAN C,dECEC 164 ~J , 1955 2
(d) Design Re; ort certified by ' -

r,e.sace seg No _ Date
,

es. ti
The Materiets ce pty with Clas,s IO!!til (cirete one] .

*3.
6

Disc. k
*Mark No. f. tat. 3pec. * Manufacturer Body Ser. Ne Sofy it. Code Bonnet H.C. M" II.C.
I

(t) Ca ;riss |
DISC STELLITE 6 VESTSIIELL INC. RXI 113-643g,,,

,
2. .. - f
3. ;

N#*
-

[@S'-Q,
' '' 3 k(b) Forginas ~

ASDf-A-182 CANFORCEBODY BW g,*
#,f_ I 33162. -

i-

;)
1 1 - - ,

|

4. - M

(c.) Botti:ig j,]

1. _ {a

2. __ y

TDI ASnt-A-461 FIRT!! BROWN ST. 690706 h
(s) 0:he Cor .penents

1. 963C,
k2.

1 L

4 O
_ g

The Manufacto e end Examination compties with Class lhti. leircle one) y9. '

U7f d
Shep lindrostatic Test -

e si I
I. Certif.cate of Authorintion No. N1738 4

We certify tha,,statemg.s of items number 8 and 9 in this data report to be correct.
. . . . . . . <

g
.

M!' * VELAN ENGINEERING L10. By
Date 107/- ,. -ts. .t, or ia.2eu.e.i 7 ,

3- '
CERTIFICATE OF SHOP INSPECTION

MONiflEAL. CANADAvELAN enc:xtEn No LiuitEo _ , _ , ,.my, me, n
1. the e,.mde s. teed. ho diews e eased eam,ntiste,n lasued be the B.ational 8sa,d of Cooler eW Pressure %ess4a laspectaen of the Province et po
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FORM NPV.1 MANUFACTURERS' DATA REPORT FOR NUCLEAR PUMPS & VALVES
.

h As required under the Provisions of tiic- ASME Nuclear Pump & Valve Code !
w 7. Manufact.sved by VELAN ENGINEEP:P.G LTD., 2:23 Ward Ave. Montreal Order N2 __ P1-02_12-N IT.EM:_- .- ~

I

'[ 2. Ma.wfactured f2, _ THE BABCOCK ( WILCOX COMFNiY 02 WI.S
_

_

Contract fio.

$[ .- TllE 'MKQCK .k..Wil:@7dOMP/.'iY -
*

3 Owner _ , , , , _

4 Location . TOLEDO EDI,SO,N
,, _,
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j 5. Yafve Idkat.f.cahon - W 3 -2 74-13 ''3 CF-l!,VS b
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_ _ _ _ _
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'

2
S VELN4 ENGINEERING LTD. (ENGINEEf!!NG DEPI.)

o (b) Design Specif.cahon certified by .

4 ,

bs. til ,r .*.cs ~ Fes. ha. cart.
(c) Design lieport on f!e at.,

4 VELAf4 ENGINEEE!NG L'10. (ENGINEDtlNG Of PT.)
h (d) Design Report certified by A. K. vet AN OUEEEC 14463 1G65

_ A.a. No2,
, ,

g The Matetic!s cornply with Class i l' I!! (circle one) p . ti; e re.8. g 0...t
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A Feedvster Puep fpeed " Kicker" Circuit
,j for Ocence Unit d! (and d2 end #3) April 16, 1975 )

jy i . . . . . . . . . . . . . . . . . . . . . - - . . . . . . . . . ~ ,
A The felicwing information on a m:dified Fesdvater Pu=p Speed Ccatrol Circuit. |
p$ which has been imple':ent-d at the THI-l Plant, is being forwarded at this time to /

:S allcw incerporatha prior to any additicnal load rejection tests reb duled for l<

,':, Unita 1, 2 or 3. F4W reco:-cends this as a tes7orary change to your ICS which v111' .-

{ be followed up by a field change package.
- .y |- The purpose cf the Pu:sp Speed "Kickar" Circuit ic ti enable che feedwater flev

,
control sy sten to continue to deliver a high leici of f1w to each Stea:2 Gene ator.

| even though the stes= cutlet pressure has sudder.ly increa.,ed approxistuely 150 psi. (
The codification criginated end ieple:ented at TMI-1 i= proved the averall plant per- q

Q forcance by directif increasing feedwiter pu: p speed more rapidly than could ba ac- ' '

couplished 1y the ceabined action of :he feedwater concrol valve and pu=p speed |
controllers in the ICS. aq

'

u

$; The modificatica to the presect "nic il ICS is the following:

1: .

;j Route an additional wire fr a the t.?rbine header pressure error 9

p signal (IC/B on Drasing Uni: #1) to two su=c.ers which are shown
f

1r on Drawing M032313F, The particular surr. cts are W2E.Et(6-1-3)
-

5 and TV28. ''.3(6-2-1) and tue new signal is to ha eennected to tach d

g su=mer. in the new line also install a diode end a 100 k da |
-

L resister in a path to groucl. Refer to the attached schec.atic. |

; !
'

The turbine header pressure control error signal has tne following ef fectise
I

s range:
4

1 + 10 Volts = 300 psi above setpoint.
+ 0.5 volts - 15 psi above setpoint.

a
: Ar.y' signal below 0.5 Volts will be blocked by the diode in the rev line.

'l
J

f The gain for the turbine header pressure error signal en each s'r_er vill
i have to be calculated and act ')y Duke Tcver Cospany. The calculation used at
t TMI-I la given below
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t ,r~ 1. Ass ne pur.p discharge pressure variew with t?.e st,uare of pp sped Qy;q,
. ..,

,
- ,.

.'.q." whc s eiuttirn pressure is constart.
' W;

im

,
* i

2. For two f eedvator purp operstion find tha pump epeed (5,Mhen the - .. :| Mp#..
'

m- ;
, ~

pla st is at 10C% power. .

'

> 3. - Thi a speed corresperds' to, a tcrbit erder ;reseura of Ctl5 psis. 7
'

'~ M-4. Tor a tuttine header prersure of approximatalv 1050 pit _the equired
^ .cd Up ]

i

pus.. speed vt,old have to bas (S ) = (5 ) rf 105C * 685. The increasejrepresen.s 's fr,actics of the totd r.cge of , , . Q5 L'

feedwater pur.p sheed T)2700 rpm to 5400 rio at TL'l-1) and the output
in ; ump speed (S -Si

:0
' p St,7 ;

.7i
- H! volt age of each suz=ner should bd Jjusted te cause an increase in

fee.*ve.scr pur.p speed to (5 ) whsu the turbint hea3dr pleassure error,; ., v'/, pf . .'_j
',"",

!
, ,

3

signal correspending to 1CiG psi cccurs on each su:s.ter.}
, ,

;i, -Q. k gu.,.

['
- 1, '

; The fol:.iwing numerical calculatics is onii an exs:ple: ' =0 -F ;$. M.. .. - . , .g

~
~

, s F~
' ' ' '

.:g a
8., ~ , . ,' .

. . . , .. . .
Then (51) is '45c0 x.1.C89 C 49C0 rpe W - cAssume (So) is 4500 ris at 100%. power.'

and (Si - So) . = 400 rpa. . Assume total speed range of feeduster paps is |'.f "[ , j
,,

J*

~ 'y 4
t

22700 ;t. 5400 rpm or the total,incrusa in pu::p stes.! is 2700 rpm. The' gain , 5
su::ner is that whi:h vill cae .e a pu=p spee4 of 4900 r;u wher* the - 6

,

'
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. error in turhine header pressure is li5 'psig. . ..
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;$$' It u.r. 11:.e t i.v u n the instr ment cennNt h n: i

Q. '&,Ni. fa %:. hncroter in cs re. Pr "rbine Ecader ;reesure end
.

%@M@Q: .
0-13-7- .t.let:|.t'.:.:hM n',.cae fini charts re.crie! 2rinc n acrcrator trip t iN

rcralted in .
. en cc:. duct ~5jj It ess ic nn ed 1 6: reactor trip. r'r:: thme chsrts er/l tule i

" 'Q dr:p i.e., SG prerrre itwhile there ns rimr t h /agh tht: lu.e thcre ns a Tre8Sure i

s

[M,p.i vith n: ;cecrare ir:p due to ficv tne persure50 pei higher than TEP, i reliarely eftcr the * rip2

g$@j nin. m 25 yrearre la Ic:: e.r alizca. For the next 3.5 {.
t bn TET. A; m ncte tha

h!T[p[ traerZ: 3 1;.riq .ne f!;rt rin e re n:*. pre:ent ir tL. TEPrenurev.ves in the M preco'tre 1

coriiti::.s sect 10 t? a pai irdianien t.ut the chek v s1ves did c.lcse,Tacse j.
.CfM Se fa:t that th# hrhine Ecade ;rers.r re ains hisher for a tire

.

jQ it holdt
"

'n'alvt c :.: ve elest.1)the ;rti e lype.ss Valves op .n kn;ar tMn necesru y. (/J7EP. The Cartey%AG
[.Mm

e
. Q It

by;ars vs.lves nod *dste to ecntrol Stess Generator I.re:is ." lie.el tMt this u es oculd te i Tr:ted by having th{
I%

M.M e turhireQ .

is t-1;;ei fr.stes.1 of turtir.e header prc:sure. Lure when the reactor 4W
'0 % @N score :.fter s t-ip shouLi ir.cp the Ste?.. G-tting these valves closed

}
so 107 vhich would k cp the stess enerster tenperature high:r and there-generater pressure frca droppingM &dd 1fcre Ta'.T.
W:n re it veuld r.:t hve to nake up ac cuch volu=e in the EC c~ctenThie th:ald thes keep the pre:su-itcr level fica droppiy; ca 1cv

a fM ! 3w .a ~,rer
4

Wy.' y' 4*i
is .

..,y t.... ~.. . .,

,.%y # . -.

)
.

M, u .f ,., :

. v "*.'[W[ 1, On Aur It 13 the reaerster truker trip fr0910M rever trsnsient vi teste3
,

m. .

.

Mter a:.;pis cf Ess: tina;erThe benet:r trip;ef on hic F.; pe:rre fcur secands aft.er the generator trip
s :. J .

.

p)ng.y
wA to L '.' tri;Mn? thL m s it vns erre: te: thnt the tyrtes ccr.e very clere;N' .

ren. tor.
*de tsa pre 71cusly custained two turbicc tri;cys . ,. . 3 ._. .. .,a...y.

,

rfi. %,;
.....,.,.g.,,- . ... .. ,

.w,,t,,,.,.,. r...,.m. m ..g . . . . . _ . . . .ce:cn; t rtine trip tut n: r . . . .u d t. .' p r. .
s +2~s . . . . . - . . 2- *

icve ui this' trip was due to o;ers.tcr. errcr. )until the resetcr hni run e.;l the 'ny Enck to 1%
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1 To:_Chanre control For Distribution File: 13-11-730

S . II. Klein - Quality Assurance
Ccatract No.: 620-00 Il

_Ct..it ral Engineering Filess

SFR: 33S
8. ta. rds u< s - Task Enr,1rcer(s)

Title:
f .T J AMIS - - Project Ifanager

_ __ d u s D [oatooson Tcwsywr __
a

.

hate: NAy L* , # 4 73_.

Status code: C ~
,.

.

3ssTR s o uiscN - SGE hTTAct+ED t.s.s T
.

Attac&ied is ont copy of Site Problem Report No. 330 which was processed on
contract 620-00 ff

Future ccatracts Lave bect reviewed for the potential.

of a simila: problem. ,
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SITE PTOBLEM RZPORT rp61 Eb8 COCK & WILCOX

'
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C u sikus. a ok s 6 : em ic/Sy 3 Al t s0c.no. Comi.mo. 3rd no. a t e . a p.
I

'

SMUD D. WERSON 5/16/7 !13 620-0011 33Q o 1

Tin 0c a P.A. *0. P AA I N0. /I A5K N0. Gibur RO. 5EQ. ac.
BA11.1.T (BMCu) 22 001 001

Ilitt (NAX 30 CHAEACitas) PEOSttM COMIACT

MPF D C001 [ YEN TP.*5SIM R. VTm*S

( DESCRIPilon CF P 80 st(te: 3/20/78 - I'lant operating at 7CI power (reduced power
I level due to one main transformer being out of con::nission) .
| 0425 - While atte:rpting to replace a urved out indicating light on turbine

header pressure selector switch, o)raterdroppedthebulbintotheswitch
causing a short. This short res Mn loss of power to a portion of NNI

O System and subsequent loss of u. ' ihaEr. s cals to the control room, computer
5 and ICS. The result was a Rea .or;MpNd apid cooldown and pressure*

'd . trac.sient cn the pr!rary pla
. Z:.y ditsilsela event, see attached trip report

g by Rob Winks, March 29,197 N b;./

* / .34 9 Ud. %
S SI ATUS- ACitos 1C Dalf 'InstUDh3 ff a3aphsonis,p :
E M rd D W b

Transient analys has.been performed bf B&W Engineering, nd SMUD has been
gives: approvalgo return to power operaticas. Detailedrephtsandother
corresponden are.attae d for. erency 9 \

RECGNuthDE(BY S l y (j t S0 heT.L: g,jjuvering limits should berutiesER ACT 04
applied r this plant sDirtup;(incicas rveilldnce of LPMS for 3( least; perform an epciaulity@ck op;o6-linisand redundant KNI None we

inst.gecsentation; establish a procedure for restoring NNI power in eve % _
of stained power loss; operator training on loss of NN1 power; surveilqance
of primarv and,sefo Wm chemist & Afly fer_ a t le a s t- o.no week . .

. _ _

[0tolloh: j?M [,j f } gM
.

i r, a 2 ; e o n s-

Seeattachm$t Nu th cus: tk vi r sifick of thh tran. ient, by %
' Site Instruction, in the hopes of preventing sisilar occurrences at other sites. \
. 211hi # "~ %$ARWly-o.w.2 a - 7. s n rumr.2- -- 2--.~._ -- - - wa--. a

:

Y *4E F akE D fuf/1%
- C&ii A F P RJ ([ 0 DA}E

a.M Wu , Twm UG?ee _ r g g;

E $$$ 4n.s.L |bE {s- Yidf%d 6/=|72'
7 i j,

.

L

COSI C ATELG8Y Filt3 C** AGE REQ F.C.A. h0.
$1 Gulf. CEFICIEpCY

Unom O!arR O Orts no e 0.. N4 OYE: ** &
-

Saif COMPttif 0N AEPOET: OtglAll0NS:

O "Cri $PR red p0. O

p f.7gDATE COMPtL1ED:,9 ,

khhi gam u=

sntti A 0527

y[wbNh,5 NMM5kEa n: %.,. da s$h M. W . & e v@ h:77mmw.-cdex%p$dkM85NS:woww..n - %mw+ n w,DEM.,wa=%3M$YMkEMWh IM %4 e v4% & v ec~ e#= ww-
-

--

1

- _ _ _ _ _ - _-



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

.m # . - ... s.,.. - san -- w . .m - miw.6wn.amm's- e m n ' p em % W K'j '
'

'
o .

-
i .. ,

,. . ~ ',

THE D/.BCCCX & WILCOX COMPANY

| POWER GENERATIO!! GROUP
To }

'

DI STR I n11 TION
From

R.W. WINES - CONTROL ANAI.YSIS (FXT. 2864) * " '''

I' Cust. File No.
' or Ref.SMllD NSS 11/T3.4

*

REPORT OF TRIP TO PLANT REGARD!NG REACTOR TRIP
OF MARCil 20, 1978 MARCil 29 1978

|m.......-.......,.......,....o,. .

1

On Monday, March 21, 1978, SMUD informed BGW of the circumstances
of the reactor trip on the day before and requested permission toi

return to power. An immediate response was initiated and SMUD
began to supply B5W plant data recorded during the transient.
This reactor and turbine trip t ansient was more extreme than
any others due to cooling the Reactor Coolant System 300 degrees
Fahrenheit per hour. With preliminary plant transient data,
personnel worked late Monday night in describing the pressures
and tenperatures of the primary and seccndary systems. Late
Tuesday af ternoon it kas decided that B6W would send Mr. Art Brown
and the writer to SMUD to assist then in forming a compicte
description of this transient and validating the data being used ;in analyses,

j

We left Lynchburg at 7:15 p.m. and traveled all night to
Sacramento, California. Uc arrived at their plant at 9:30 a.m.
and met !!r. Norm Brock, SMUD Instrumentation and Controls super-
visor. Art Brown was to delve into the SMUD design of the 24 vde '

power distribution system for the nonnuclear instrumentation,
and I was to help define the prinary and secondary systen pressuresand tcuperatures during the entire transient.

We called John Castancs (BGW) from Sacramento at 12 a.m. prior
to visiting SMUD to obtain the latet.t concerns and specific direc-

~

tions. When we arrived at the SMUD plant, we found that SMUD
personnel had already determined which NNI channels were valid to
the conputer, the control room, and to the ICS. Also, Mr. Norm Erock
provided us a copy of his notes of the interview with the control
room operators following the transient.

I met Mr. Don Blanch 1cy, SMUD, and he provided us a copy of the
Post-Trip Review - a record of selected channels for 15 ninutes
af ter the reactor trip.

SMUD wanted to know the cause for the instantaneous reduction inLoop A and 3 feedwater flow. We analyzed the situation and
concluded that the single hot Icg temperature was below the range

.
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Ibi
for the " btu Limits" circuit,and it drove the feedwater de :and g
signal to :cro. h'ith plant perfomance data in hand, we Icf t gj
to start work back at the motel (and to rest). We called w

Bruce }:arrasch, Plant Integration, and John Castanes again b
before 5 p.m. (in Lynchburg). Le
Art Brown and I visited S' IUD all day Thursday and continued in
the developnent of the sequence of events and operations which
was consistent with the recorded valid data. The twenty pages of y '

the alarm tyrer printout was scrutini:cd to provide any extra q
data points. Details on auxiliary feedwater and turbine bypass
valve system operation were also pursued. Another set of ,g

,

control room operator interview notes was provided to me by L( |*Don Blanchley. He also showed re the plant hourly log which |hcontained valid data on primary and secondary pressures and *
I

temperatures at precisely 5 and 6 a.m. on the day of the reactor
- {p |

trip ( A:26 a.m.). h'e returned to the motel and I began to i

Iwrite a comprehensite report of the reactor trip transient.

On Friday,3! arch 24, 1973 I arrived at the plant at 8 a.m. and ' ' [ j
gave my report to Norm Brock and Don Blanchley to review. A . 5

rcopy is included with this report as Attachment #1. Together,
we could not resolve why Loop A :.uxiliary feedwater control valve |
should have a 10n1 open demand on it and the Loop B auxiliary
feedwater control valve have a 0% open demard (and neither stcan g
generator IcVel was changing) . Finally, we hypothesi:cd a set
of conditions and decided to go into the control room (plant was

. h_at hot shutdown conditions s 53'. F) and test it.
When the NSI. power was lost, both startup level indicaticis to
the ICS became :ero volt signals. Also, when the 24 ede powered 7th

?Rbuffer amplifiers lost power, they decayed either up or down -

but not together, so Loep A signal dropped to -10 vde in about M
six minutes while Loop signal increased to +10 vdc and nain-

%gtained the 0t demand on the Loop B auxiliary fecdwater control
valve. That caused the "A" steam generator to start filling Mo
before "B". The actual filling of the OTSG's was acco:aplished h=-by the SFAS system using parallel , valves which were motor- p
operated and wide open. E

-

j
,-

Before Icaving SS103 for Lynchburg, I made schematics of the
auxiliary feedwater system, the turbine Lypass valve control 3
system,and the main feedwater flow control system. I prepared Y-

the appropriate sequence of operations of each of the systems, e :q
and it is shown as Attach.nent #2 of this report. F F

w
On Friday I Icarned that S3:UD was abic to hold the prinary system
parancters very nearly constant :over a 9-minute period following '.;,

!

the reactor trip by a wide-open prinary s~ stem safety relief G
valve. As RC pressure dropped it rescated, and the additional b-
decrease in RC pressure was due to !!.P. injection and cooling p ;

by the Loop A steam generator. o

YQN
m

,



.-_ _ _ _ - - - -___ ________

, . .
-

-

, .

*

$[ . ;
'

* *
-

':1
-1q

3- DISTRIEffTION 3- MARCII 29, 1978-

.

;a;
ev .;s

$ Representatives from NRC, San Francisco of fice, visited S'!UD
and asked quite a few questions of the operators. They also *'

['n received a description of the transient from SMUD. By j

.d Fridcy, ? larch 24, 1978 B4tt an<l NRC had reviewed the transient !

|/1 sufficiently to give S!!UD pernission to return to power. liy

-3j Monday norning the S)!UD plant was operating at its temporary
p =axinun limit of 721.
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Babcock &Wilcox % ce . ,0.,<a

O o c ' ' =' e'. s>, r ,<~= c : ' 24:i >

Tekceone t415) 4213484

May 25, 1978

*-r. J. J. Ma::ince
Assistant aneral Manater 6 Chief Engineer
Sacra en::. M="cipal Utility Districts

6201 S. Stree:
Sa tanento, California

Schject: Master Services Cen::act

SMTD Contra:: 6367. ELV No. 595-7072
*

Task 68 - Analysis of March 20, 1978 Reactor Trip
and Rapid Ccoldern Transient

Reference: 1. 35W letter, JT Janic to RJ K driguez, dated March 23, 1978
2. B&W letter, JT Janis to EP cu.bre', dated April 5,1978

Oear Mr. Mattince:

As a result cf :he March 20, 1978 Less of NNI Fewer Incident and subsecuent
rapid cooldr- :ransient, 3&V was requested to perfer= an evaluation of :he
ef fects of :ne transient on the eactor Caelant Systen (RCS). The folleving '

!ask Protesal has been prepcred Oc cover the analysis verk perfer ed to date
and to eb:ain your appreval for cid'.:icnal analyses to address NRC concerns
and de ter--ine the long :er= effect en the life cf RCP casings. This task
is prepesed under the terns and conditiens cf the subject Master Services
Cen tract. .

Tack 6S - A: 31 sis :f the March 20.1 ~9 te:::cr Trin cd hpid Ceelde-m
Trnnsic.:

Tas'r. 6S-01 - Ivaluatica cf Transien:

S:c e
a. The Cenp=y will perfor= an evaluatien f :he effects of the transient

ccndi:icas en :he najor conpenents cf the RCS and the nuclear fuel
asscnblies en an expedited basis and previde SYi'D with a letter reporting
its ree:- enca:icns. This evalua:ica vill be perforced based on tran-
sie= da:a previded by SMUD.

b. The Cenpa .y will perfor= a detailed QA review of the calculatiens and
analyses perforred, including verifi:sti:n oi validity of the inpu:'

m g.., .a . ... r- < -...-- -- _. .-.1: .; - r-
. . . s q ._ < - - -

4
..- _.

The Bec ch & va::. ".c-re ,4 Es a : saed IE67
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4 e
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TASK 6E -2- MAY 25. 19 75

_Entimated Cost
.

V
Charges will be en a tire and caterial basis at the appropriate Master Services

t Contract rates in effect at the dire verk is perforced. Iten;(a) above is
i

co:pleted and ite: (b) is in the repert preperatien stage. Through April,
g 316 .93 and 0.5 :e:pe:et hours have been expended and it is esti=ated an

additienal 203 MH vill be required :: co:plete the task. Travel and living t

expenses will be billed at cest.

Sc5ed _ule
,

i

lte: (a) has been c:=pleted (?.efere:ce 1). Ites (b) report should be readyfor trans=ittal about July 1,1978.
{

T3pk 68-02 - Follev-en Fracture Me:hznies Analvsis ;

i
Scone t

In task 6S-01 (a) above, a quick and :enservative fracture techanics analyis
O of the reactor vessel beltline regi:= and outle: ne::le regien was perforred.

This was an ASME Sectica III type analysis using a postulated flav si:e of
1/4 the vessel thickness. The facters-of-safety calculated for the beltline

'

*

regien and outlet nez:le ragten are 1.5 and 1.1 respec:ively.9
e

7 Since the NRC s:aff enpressed an interes: in analysis of factors-of-safety ferh s= aller flav si:es, 3&*a' propeses te perfer= additi:nal fracture =cchanics analysis4
for the reactcr coolant pressure bou= dry areas ::st susceptible to flav greuth.
These areas are the reac:cr v:ssel bel:line regica, reactor vessel outle:;-

and inlet nozzie regicas, and the lever head cf :he CTSG just belev the tubesheet to shell jtne: ion. The analysis vill be perfer ed for a series of flaw
f sizes ranging fr:: :he minitun repor:i:lc flev si:e defined by See:ica XI to a

flav depth of abou: 0.5 a/v. The ' final output cf the analysis vill be a ploty

of factors-of-safety versus ficv si:es and plots cf facters-of-safety versusi

tite during the transient for several flav sizes. The application of theset
'

curves veuld be that ence the desirable fac:crs-of-safety are established,SMUD vould need enly to denenstrate ina: it's N:7 :echnique veuld have de:ected
the associated flav si:e during the baseline inspe::icn.

;

Estinated Cost
u

~
,

!

Charges vill be en a tire and =aterials basis at the appropriate Master Service + t

Contract rates in effect at the tire verk is perferred. It is esti:2ted ena:
appecxinately 310 MH vill be required : corplete :his task. Travel and living
expenses, if any, will be billed at ces:.

.
,

O
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TASK 68 ~3 - Siu' 25. 19 78 h
.

x.
tw% ,4

S chedul e " # 3$
Y'1

It is estit ted that the span ti e :o co-:plete this analysis will be eight (S) hvezks f rca d te of task au:horizatten. #. ,;-

1
.

Tash 6E-03 - Ef fect of Transient e- Accu ulated t*sa e Factor of Reseter Coolant g fPu p

Scene fv;
-;

<

R.2 effect of the larre t. :perature and pressure transients un the pu:p casing
and cover is bes evalua:cd by the respensible engineer who perfer:cd the
etress analysis en tr.ese pu=ps. 1: is believed tha: these transients could
hnv2 caused sete cyclic type stresses which will increase the lifetize usage
fr.ctor slightly. B&W sill centract with :he en;izeering fir: who perfereed
th2 criginal stress analysis to perform this additienal fatigue evaluatica.

E s ti=a t e d C o s._t_

Th2 cost quotatien received fres the engineering fire is $8,000. This cost
P will be billed unde: the Procure:en: terns of cne . Master Services Centract.

e.
Schedule g

rnwIt is esti=ated that the span tiec to ce:ple'.e this analysis will be six (6) #fdweeks. dtt
M.nmL:

Vork on Task 6c-01 was initiated en the verbal authorization of P.r. R. P. Outre'. Of5
Work cn Tarks 65-C2 and SS-03 will be initiated upon au:hori:stica cf this h
task lettcr.

M@ iMw ~p.e
?mThis prcpesal is valid until J.ne 20.197S except :hst the Cc:pany shall have n?'nr

the right to withdrav er amend this prcpes 61 at any tie.e beferc fernal accep- %
tance by the purc.
rspresentative a:.'mser and subsequent acceptance in writing by an authorized S+M. 4. ,the Ce:pany. yg~g

-

nrx+7
t.f6"c%If yeu have anv r.ustiens er require addi:ie..d f-f.. stien, please centact ze L.en. ,1.

''cu =ay autheri:e ::is task by signing in the JMWor Jcel Janis in L n:hburg. i

space provided belcw and returning the ccpy to us. .

pWm$$d
sp

Very truly yours, g$
UiQ
SMt, :
ey 1

M&) |
J. H. Jchnston Q.y '

s a . . . .- .. g y.
_.

LM
- ~ N as / nh (C |

T.jp I

)hcc: RP Oubrc' RJ Rodrigue:

,i91 |DC Raasch
w ,h.yn I

1

. .P M'0*.'Z D : DATE:
'
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$j b A fracturc N chanics :n:h 1j;is rf *he reacter .cssel has teen performd usitm
::w co-servi::'.c ar:re::5 c .;;i-d i- ;*.c AS:I Ccde, Sectics !!!, IPCCndi.( G.
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ICust. File No.
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S u bj . Date
SMUD tdt!D C00LD0iiN--EFTECTS C:. OTSG INTEGRITY MARCil 23, 1975

,

gi.................................,

- - . . - .1.O nm . E. . . a. I u, ,..1 i

Our prelininarv assessnent of the potential danage to the SMUD
stean genera;;f during the 3/20/7S rapid cocidown transient
is conplete. Based on that assessrent, we feel that the stean
generators have not been aarer>ely affec:cd and that the SMUD
plant can return to po er operatica with the following quali-
fications:

(1) Plant operation should be linited to 75% power pending
(a) confirration cf transien data supplied by 3 MUD

Q to date, (S) QA of shell tenperature calculations ;ade
by E fd. , s n d ( c) review and 2; preval cf OTSG tuhe load
calculati:ns nade by C. ;.. Bruny (.T. 4) ,

(2) Confirmati:n f ron SP.:D tha: the .cos e Parts Monito ring
Systen is :perat ion:1. especia11;. in the area of the
uppe r tubesheet.

In cdditien , 5.*CD should be info rned of E T.i's intention to .

perfer an inspectien c: :he stea.- genera: ors du--ing the next
Ou!aye.

,

DIz.e.. civ._.0 ._L ..

Figures 1-3 ;ive the histeries of ::C cold lea > tenperature, 3:c--
.

..aup re s s u re, a r.a _ . . . water .e.c4 as r:-con s: r:::ted :.ren data se;-'.:2.:, .

by 5: JD. The 2;cr con:cr : eith the stenn generators durir.; thi-
transierit is -nether :::e t ubes have plastica 11y def orned . . . 10 the
lar;c axial tencile Ic:Js inpase.i en ther. If this is the case,
the : ate leni f:1::uint re t arr te -n.er cratien s.il: 5e cr
cc::p n s s i ve and tube .:: ural fre. :.:.cles 1.ill be louered. II.e
ccascauence of lesser t u: e frc, . .: c i e s i s reduced s:s fety car -' n
for fluid c'..u ic vibra:::n (Can rs' r.e ch an i sn) of the perip: c rr.1
t ui.:s ( up;,c r r p an) . '

,

- __ ~
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J. T. JA?;IS.

P. A. S!!ERBURNE/L.11. 30l!N -2 MARCil '3, 1973 i.
,

....__...........__...........__.............-----------------------
i
..

O. To .s ss e ., s wl.e t h e r o r n o: the tube yield streng:5 was exceeded
during this transient, an estinate of average shell tem erature [
vs. tin was nade. A ' lot of the averace shel. : cape rature as
calculated is shown in r i .:u re 4 F r c. this ca.:ulatien, 152

4,naxinun t ube-t o-shell t. peraturc d :. . .::erentia.; , . . . : >. 1 o .c
. - x

at 0515 hours. r.;c t e t h r '- average tube tenperature is equal
to RC cold Icg te.peratur .) This infornatien -as trangnitted
verbally to C. ii. .Bruny at ?!: . Vernon who subse :uently aet ernined
that 1 0 F tube-:c-shel; :T dces not result i. a tube streds
greater than yield. Based on this inforn2ticn :nd on Our j udge- t

ment that the calcula:ca avera;c she:1 tenpera ;re is censervat:ve,
we concluded that the :u're s:ress di : not ,.xceci yield and that
the tuces we ra not ,lasticall. deforned. Due :: the prel: inarc
nature of this z.ssessrent , h::. eve r , e advi se ? tha t plant cre --

|
be restricted to ~5', power peading QA of the cah ula;: ens. L

Additional effort is required by Mt. '.~ernon perr-ennal :c assess
the ef fec- of the rapid cecidewn on the OTSG cunulative usage
factor. This ef fect' will be determined and for-arded when
complete.

3.0 CLOSURE

It i, our unde rst andini, that the above concerns .n d re s t r i e:. i c:-:-
|

O were verbally t ransnit d :0 5?:L'D b:. 3. A. Karr:sch on *.lednerday .

a f t e rnocn , '!a rc P 22, 1978.-
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THE B AECC 'K & WI LCOX C'!.'?!.::Y !

POWE R GE *.E P. AT 10:1 G"..'''?.

OIoistritutiontist:TC

.i.
- -

f i c'' G. f t. Olds - Ma-::er. ?..:!c t- Sar. ice : : art en: i '

iJ. C. De_s' enc, . .' .'. . .- . . .: . . - . c r. e. '. r . . . . .m. *. sos u? 5
"

. : . . .

Cust. File ho.
or Ref.

!

Subj. $gn ,;I Incider.- 2.e::ve y Te-9 Date March 21. 1978

|..........................................
The l'ancho-Se:e ; 71-: 5: f fc-cd a %ss :' t e !;*i! Iys:e.7 for approxirate;j an hour
on 3/20/75. A s .ere piar. trar.s:cr: res.ite:.

A t6sk force is 0;rri'ite: .ia this re : 10 recca.st :t tne event and to in'.esti-
gate any signific? . e#fc: s :n :he !.II t. ir er.: i t: . 01. ::.. The task fc-ce is
egectcd to deri.e 224 rc: - :t datic s : ..ti e : s:: Or bastd cn their fi .:i :;s..

In addition, thc.. si.i assis: I .O in ;11'.in; .7.2 c:ncurrence with re*urnir;
the plant to ser. ice.

The task force util be t es:ed by B. A. v.arrasch, *+: vili werk through J. T. Janis
with the 5"'JD c,r;t :tra:i:n. Eruce in :e assisted by J. J. Kelly.
11. Licensin; rcrecse-:tti.e ili te C. 5. Ean arth,.

d. !*. Burnett wil; :::r:fr C:r : s~- E pir:erir; ; art cipatien. P. A. 55ert.srre
and J. E. CLrris ta.e s::r:et ^!!3 :C .ia:i: s,

J . , n* . Cu .dne.s .;~.~. ..,,a:..., a l ~1 ....a..:..s6 . .. .-..a..
. ..: c:. .., e. ..ro. .nos }rst........:o...ta .. . . . . s c .w.4 . . . .

Scctiei. .

-
,

!
R. !!. '.| int.s and A. 'i. Erc.. are pretes:'r; to tre :lant to Ossist with **.s
invc'. t i;a tic e..

O t i. o s r 'y t c .. .-". . - .". . . .=. a i '. r . .s . . - ..-- . . * . .- . . .. - : '-- .s.. . y e a.,

Tc,' t :crity s! .' ic :ss': .ed ::, : .c:-e :: i.i*.ies in order to return -f.e plant
to str. ice as sc:, as pesst :c.

C 3 . . . n., .. :.
...6 e..

cc: J. H. 'ac':ii!2 : .J. T. J: is . 1

D. .'. I':r.t; :- r/ C. 5. E ; a . !
R. ::. Lail J. :*. E .- : i0. C^. :.:d cr.s ?. i. 5 :-:.-.c n

J . 11 Icy h e J. i'. ! . s !
J. If. I'n:r f J. ; . ::::; .cs pg [3 ,/ ,.n . . . .,

,_,

d. 11 ht,j .:. E.' 5. r e %

_-

. g . ,4e"mv:dh:07Jf sk,gMW;$M-b.2IYMrkt55&caL N.% :W1232(Cb TgA
-

-r g., L , .

f
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BabCCCIG UilCOX %, cem,:.3. c,co
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P.O. Boa 1263, Lync%'s. Va 24:5

Te'ephere: (E04) 334 !,Ill

March 23,1978

,

!

!

Hr. R. J. Redripuc.
lManager. ';ue e:r Operaticas
i

Sacreento 'unictyal Utility Oistrict '

6:01 S. Street j
Sacra:cnto, C liferr.ia

)
1

* '

Subje:t: Rancho Seco Nucle t Ceneratin;; Stctica - 1,' nit No.1

Evaluatica cf ::SS Ccold: s !rcasient

Dear Mr. Rodrigue::

EU' has reviewed the data provided by S:C'D regardine, the !* arch 20, 1978
reactor trip cnd resultin; cecider. transient, and have perforced the
folleving evaluatiens: -

11.0 Evaluatien of ECT secl perfornance data prier, dering c: d subsequent l
to the trcasient.

)
1

2. Evalua.icn of tr:nsica: :::ditiens with respect to E0?'s and CRO :'s.
|

|

3. Evaluatien of transient eenditiens with respect to fuel cssenblics.

4. Evaluatien of trcnsient c:nditiens eith respect to RV, RC piping,
pressuri:ct, and O!SG's.

As a result cf there evclusti: s, Iri cencurs with S:.~.'O's intent to return

Rcacho Seco to pcuci crerstien at a pr.cr Icvel at or telc.- 75.~. full pcVer
with the f 11eving rc c . cndaticas:

1. The fellc-ting =cncuvering li-its be cpplied for this plant startup:-

'

a. The : axitun rate of prver incresse belc.: 20.'. full p .ect shall be
10*; per heur.

b. The n:.xirca rate of pcver increase betvcen 20* cnd I.C': full pc.cr..

shall be 30'; per heur.
c. Abeve 4G'. full p .cr. cscalatica shall be lirited to 3~, per hcur.

2. Incressed su:veille.nce of the Icesc parts renitorin; systen for at Icast
a ent' ecek paried.

n
.,
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3. Perfer.:.wce of an cperchility che.ch of en-line and red ndant 'r.:I iastruren-
tatic:s.

4 Est.blithr<.nt of a pre:cdure for reste:Inr 'Pr pever in the event of a
pc*.er las and a cerait cn: :o estchlitn oy April 7, I N 5 cperator
instructic is for irediate zctica :c 21:it NS$ trcnsient if :r:I powcr. .

tor.'er be i=ediately rer:ared.

* 5. Sun c illc.nce cf pri ary an2 ceccadiry radiochenistry en a ninfeun of a*

daily Lasis for c 1ec : eno vec,t iclic ir.g star:up. -

B&W ' N3's cencurrence with eperr.:icn cf F.=icho Secn cheve 75% full pcuer is
ce. tin;cn: u;ca cur QA cvalu::len of c2:a input previd:c by E:f J cnd cnalyscs
perf er ed by Ei.2 Engineering, tr.d you vill be inferned of eenpleticn of these
activitics and our cencurre :e in a cinely canner.

In adhtn~., En' is perferr.ing cn evalza:ica to deterr.ine the effcets of the
transient ccaditiens en tha 72 actor Coelant Systen accumulctive usage factor
end ef ?.1 'cdvise you cf thes e t sn2 ts. As a fu-ther acesure of verificc:ica
cf OTSO t-de integrity, 21% requests additir.:1 inspectica cf :he OISG tubes
during ye.:: ncx: refueling cc::;e. Tnere inspectien rccc nen:isticas will be
fervarded to S:.".7 elen; with I.5.;'s prcpesed refueling inspeccien plca prior
to the cutete.

If you harc eny questicas er require affitienal infernatic , please advisc.

Very truly yeurs,

'$ 0
/

'eci T. J r.is
I *

Service :canger
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A Casts:cs
JO Deddens
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JH Taylor
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Critie:11ty 9 16*,7 3/24/73 r"'

'jG-2 0~. t ilr. r 3/24/73 ..

20 '.2.51 $0. 5r 3/24/78 /
*

n

Turbir.e /?cac er Irii at 2230 3/24/73 t>

t .

$|Critierlicy 2 011[ 3/25/73 9

O-202 LLer 3/25/76
~ '
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.

55-6*' esse::izny C /hr

N-?t%3e c r a CC-ha.r parie
extridt:: 12:u 312Cl28 & fiY

. in.1::or ~< b:cs to 17a. *
UdtL C

,
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hy;rce erucc. J rate of c... ;e ;! w t o th'.*: in Saur icerer of atch 23, 1970.
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The f ol;ovin; are the re:o=endc2 na:cuverin:; limits f e r SQ, Cycle 2:
1. The eninua ra:e of po.ter incre .se belev 23' full p:ver sh-ll be 20

pl per hoer.

t'Yt .

l 2. 1.bove 20", pow r, nrr:21 operatin;; procchres (Te h. Spec Licits) vill
.O' apply unless the reactor has cperated ..- Icss ::.sn ".~,0 power fer nore
g than 45 hours.

,

.
*

If the pever level has been htlev 20; full pwcr fer ;:reater th:n.

f or ty-ci;;h: (45' heurs, :he n=inun rcte of p: cr =:rease ebe.e 27.
full i cvcr shall de 20 per hour with a five (5) h:ur brid a: 2;;
f ull power belte :he power icvel cu:cff cnd a fivc (3) hour he;d a: the
power icvel cuteff. These helds can ran cencur:cr. ;y vi:h holds
required by the Tc:hnical S;ccificatien.

4 During the initici power es::.lation at cycle starrup er i==cdia:cly
Mleving a con:re; rod in:cr hante, the ini:ial es:sla:icr. ab:.e :he

[ 73*. full po' or shall be li-ited :o 3 per hour, vi:h a five (5) h:ur ho.*.d
~

at the pcwer level cutoff. Tnis hold ecn run cen .:rrently with Technic.'1
Specifics:ica held: where c;;;icable.

5. 'a'ith the ex:cption of iten * above, no rcs ric:ic.s are placed en required
physics s:artup tes c. *
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Subj. Date ,

Varch 29, 1976S2.".;0 C:old:.n Incident i

gi......................................,.

On }'stch 23,1978, Sh17 experienced a loss of power to a substantial
portica of the nen-nuclear instrumentation (see details - Attach cnt 3).
Althau;5 the- ?.eactor Trottetion Sy:: ten (FJS) and Safety Features Actua:ica
Syste2 (SFAS) functirned propctly, SX'.7 still cxperienced the most Fevere
thernal tr:nsient en any E!.'J pl:nt to da:c. The subsequent investigati n
pointed out that addi:fo:tal guidance to our operatini; custerers in the area
of liciting potential events of this nature is warranted. Accordin;1y, the
Eiginccrieg 0 part cn: recc:= ends that our operating plant cus:c=ers be in-
forecd of this incident, and su;;gestions be r ade on how to minimize the
plant therral transient for less of CI and othar si:11ar events. A::achment -

1, a sequence of events, and Attachten: 2, a series of descriptive cur.es, are

Q r.v.2ded to assist you in preparation of a custerer letter. -

In addition, the following rccc:=cndatiens should bc cade to assura prcper
oper; tor action for events of this nature:

/

1. Operators shoula be trained to recognize a less of power to cil or
.

a r.ajority ci their !31 (indicators feil to cid-range. auters:ic
or c:.nual transfer to alternate instrument strini s brings no
respense, etc.). The loss of rever is c:ph si:cd here rather than
the failure cf any one instrurent er centrel sip,nal. These cinor.

events are adequately covered in our presett si:ula:or course.

2. Civen that the operator can de:craine that he has lost power to all
or r.ost of the !?;I, he should kncv the 10:2:icn of the power supplics
and power supply breckers end have a procedure availabic to retain
power.

3. If the fault cannat be cicated (e.g., the breakers to the power
supplies rcepcn), he steuld have a list of .1:arnate instru:entatien
availabic to hi=. Some possibilitics ste:

a) ESFAS p ncis
b) RPS pancis

- e) TCI
.

di baCl
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: .,
I

c) Remote t.hutdor.1 panels
. ,

f) Local gages' .
' Wg) Plant Co=puter My

n

h. }bNote that c ch pl nt vi.1 bc different in d:: ail, lu: the liat !.h'. u l d

be develeted in adv:.nce and .1.2 oper.ters ttarenghly : rained in 4:s
busage.

, .g
N4. The abrve instru en ::!:n seurces should :I:n is icycd to cer; in Q

critieni variables to Lelp the cperator re'e:: his _r_ricritics d .: C D.(
the c:.:r;.rney cenditicn. I: is recognized :Lat :: prcretuts n .!.
cover all the pessibic :onbincticc.s of non-n:.:Icar instr in r

, |J'
n

fr ilurcs, 5 vever, if tha c;cr.2ter : n:v: ' - Les an it.st re .: t pi c5 2 9 '

(as oppored to a LC O cr 7:c.: line bre:%. f.: en p;c) . he can !!-i:
the transient by contr:111ng us.*iy a fev varf:'::es. U.cce are:

a) Pressuri:cr level (via EPI or nor:al stie :p res) L
b) RCS pressure (vi pressuri:cr hea:crs, spr:y, E/M relief valve) I.

.

c) Steam gencrr.:or level (via feed flor, f:edvater valecs) <p(.rg
g

AJd) Steas generator pressure (via turbine typass syste:) :-;g
,* ,.

The pressurf:cr level z d RCS pressure a:::re :*r.at the Ee ::or Cools::
Syste= is filled cnd tha stca Eenera:c level s. d pressure assure e

o adequate de: y heat re : val. I FW9

(n
'

v
In our epinion, the prcic red solutien is to 11::all safety g 4de stca y

generator le. vel instrurenta:ics, s:ez: auxiliary fcaf.::c c:. a 1:2 1cvel s:c:: id
generator sit:al, and centrol s:ez: generater levt _ a :e_s:ically, as is requi <d 'p1;

~

on oar I~''JIO pl nts. This :ny ::t be a pra::1::1 .:.C fi: s:lt. i: ic; the {operatin; plants hovaver, this seluti:,n sh:ul' ic s .;:es:cd a : ;ossibic way g.d
to accu:c rini.a1 lo:: :ap2:i:7 days due to equip a.. f:ilure. P12:: In:e:ra: ,.: 6

h,vill be happy to assist you in the preparatica of th2 c sterer le::er.
on

r m
.ayf. .
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: Ncc: J. C. Deddens J. A. C.stanes '

3
D. H. Roy P. A. Sherburne i

R. M. Ball J. R. Eurris
T. M. Schule R. U. Moore q
"| . W. Pryor R. **. Ui:.ks -

L. J. Stanck J. T. Janis i

K. E. Suhrke A. W. Broen .

J. S. 'rulenko 3. J. Shepherd
- . . .. . . .

.

. . . . . . . . . . s. L. .. a . a

J. J. Kelly H. S. Palee
J. D. Phinney J. M. Burnette
D. F.1:allnan C. I.. !!cycr
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ATTACirr.T III 6
WY.es.n -.w
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W97m.yp.
g The opers:cr was in the pre: css cf chant.Inc. * lip.: 1ulb in a turl:in: !.cader h.:--Je

s3

prescute t rar.sf er t. itch sic:2 he dr:7 ped the t.15 into the cultch On.i : hor:cd ,4% Sthe seitch :0 ;t c A ;;c:cetive it.:sc in :t: circuit had ne c' n:: t o b l e.e W. 3. . .,.ijfMbetore t he p:.e- ly ent:?r cir:ci S mrc :~; rhar: en t!.c b;: :nf pened D iCZthe bre.d.ers to ...e *T* :nd ";" po.c r cu; plie:. . |id lThi.. resulted in :: 10c: of
)g. . ,f. M.s

approxi ::ely h::: :he * ';! si,.n:Is (-**." p mec r s. ,1 . :enained en:: p :c 0 end
g:~dithe adIJ ity to tref fer f ren *1::d" :o "ce:d" si; .;; , It should L ;e:r.:cd ,f1cut **u C.e s.ti;i: . chtnted the ori-inal EUt desirn in the area cf :Se powcr

supplies. If th: e-igina; !! dect. vere Int::;;ed, the incidcat c.:Id hree P Mo$
?%

dresulte in the less ef :he sbility 'to trnnsfer (select) signals en! . $Ms
y%')d

7 Nocctive sir,nsi scult beve los: po-er.
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SEQUD;CC 0F EVC.'rS - 04:25(i.:!) to CS:Y.(i.'1)
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*
Tinr. Eve:T

Lost 's:i: power r.upply cabinets 5,6, & 74:25:35 -

(C&'.i Channel "Y")

- . This caesed a loss cf Tn cir,nals to the ICS.
BTU li:.:its r ca b::k f ccd. cat cr . resulti J in
a Joss of feed. cater ( ctual Rx pcVer ve.s 72%).

4:25:46 Reactor trip en hi;h pressure, turbine trip-

on Interlock.

- Pressuri:ct cedo relief certing was kne.vn to
bc Ice (=2225 psig). The c'ectro:: tic relief
was isolated d.: tc prcvious Ic:kare preticts.
The data indicates pri-.ary pressure vent $ 2 *.0 3
psig => code relief vs;ve lif ted.

4:26:17 Operator c: arts 17I pu p "B" to c.aintain p: .-

level.

4:28:23 Operator stops EPI pump "i.".-

OTSG "B" goes dry. Data indica:es that "A"4:30 -

OTSG probably also ve n dry.

O 4:34:25 RC pressure 19001s: (12 pressure trip se:--

.

point.

4:34 Opcretor increases r;ced of a 17? and feed:-

"A" 0730. ': f s c:cr .s RCS on pressure anda
tecperature decrease.

SFAS actuatien at'1600 prig4:37:16 -

This starts li?I, L? :nd initiates aux. feed.
Aux. El vsives are epened to full cpen p:si:i:n.
The systes =akes ne cc:c atic atterp: to con:rol
steam generator voter ' cycl.

4:40 RC pressure at 1!.75 psi;.-

It starts to recover frc= this point due to EPI.

Tave " 51E*I

4:43:56 "A" HPI pu:p secured.-

4:46:C) - 1.PI secured.

"A" EPI ini:iated. Fre : his point en, the4:49:54 -

operator s:Orted :=d s::pped !!?I pu:ps as
necessary to .,f-: I r cruri:cd level.
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,~ . 'c4TIME EVF.':T

s:4:51:25 Secured RCP-D (Tave =4350F) ...(
.

f, , Q: .j
-

w

This teduced c'hCP's to three
yh .
me

ff@sik3
4:47:27 OTSC "A" water Iceci - 599.7"-

d w: s
r.$-

gig @as.
Speculate that 52 ft of tt.bes are not floode!
(at top) due to stec: linc .irraar.crent. ;r(2.j t

.$'g,e%-

* e' Q5:03:03 Hourly corputer leg printout #-

h6.f;j;qStena temp 3f007 (OTS", "g") ;;$
- Stcan pressure 171 psig (OTSC "L") idT?.Q

m%*d
u

$(3 vtAssu:2ng Tave * T at => Tave = 3800F
'

g Td/gs s

gyw.arg:..

wwG5:13:47 Pcver restored to ! NI cabinets 5,6, fr 7 WTA.e-

Of5Wh
{"NNd.T = 2850F3ve

MRCS Pressurc =2003 psiC
E!.i'Mg m.

Both 0750 full level ranges pegged high
'

:. .

Operator begins to reduce RC pressure using n

pzr. spt.ny. | 9 ;h4b7g y

Operator steps aux. W pu p.
.

|
. . at

* | D...; W

. ,I,( 4[#.dla

:a. ppt- wn wc
WCC:Amenn
DfCytD}

dhrDNjp"2|F7fstd84

CU$c2c3%v
a;+

N

h$?k
rmik
Vini%-

.. 5-r;A

h;Y:J*]|!
-

2'|
$r E;2,atyt

W:
L y%s*%hY iW MCQ
2

X9ifdv *,:id*hf tg%
".h. WP.:
b fh-g%.4g+g%x .~;.

h : de. =.,' e
*

5!
, Q &or A;'_.p'.%

. . , . .

@.M!@tld;vehi T:Z
;wn , e m

U['f ET.@$N
PM j

p?5Y,Q.. ,m
gareft.M,qe:ev
pl4" MS
>g +i/x,%g,w tve .: %

- - . . . . . . . . . - .... . . . .. . . . . . . . . . . . . . . , , . . . _. , , , ,,/" ,1,f.m?k.%.,W$%,,

w'

' 413' gg.,
{ * z . - 1 b. k , .S .. hDhEY EYeh b5x Eh IY$IUL5 5t

,



_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _

'

W;W;g.>w.M w W.76W_m w..%. m m:.a._u+%_.,e W m._.x..w M.. e p .4.
;

- . . .v-r _ . -- --n . . , .c _

'

T f T 115 i'. .L is'.i MII M.LL V
__ _. . . - - .

8

.I : n :
. ..!.... . . :. !.. . t

.
..i

. .. . . _ . , _ . . .. ... . . . . . . . . . . . . . . ... . ..i., - . -. . . . . . t :
|

. .
:y

|
. , .: :.: .-

.
*

u . *

g--*---*: . .
.

.
._ . :. .

i i ! I Q.i i i"a j i
--.

_ v. _a__ _ _ . -

h
.

! -|| j j . | 1 | |
.i_. - .! + -| .

].- i : | '

: i

| i .'s |
,

! :**

:
_ _ . _ . _ . . _ _ . :-- . . - :-- . . . _ . . . . . . _

|._ i. i
'

8 !: ! .| 1 : ! i
'

T
- 9___u|...,

4
u - ' - '

-

O- }- .} . l. . : |: !. .j'.* ' .| - | ! t. 3

,

| | i *: *

. . . ' * . . . . .
* * -. *

.
.

.

,
. i .

.

. . . - -- : -
. . t .. . . t .

... : . :. ; . ..[ ..i. | :|3 . : .. i.. : ..::,- : . ; c.. . . i. . . . :.:c. : = :::. . .:. ., .. .. . .

. . _.~-
j h I_ .+. !,. .k,. !: 5 - -i f f .'! * I,,,* * * *

:. . .

'---- - -
. *

g
.

. .
. . .....

. . . . . . , . . ... .g....... .

.. ,

.
. . - . . . . .g. , . . .. . . . . . . . 6

|9,. | ,
. ...

- - - " . . - - - - - -.

. . . . . ....~f |. . . . . . . ...._.;...... ; . .g . ..
,

- . . j
,

,

.i.. 1. . . .. . . . ,
.. . .. ..

..
,

........._.........i.. . . - O~ T -~~-

;,-.-..--,....._... , . . . . . . . _ . .. . . _ , _ . .t. t _. .. ....:..!_ ., . . . . . . . .,....-..,.-g., . .g.-.... g; ,..
-

...

L-
O !..

, ., ;. ..;. . ,g
.. . . . . . ~ . . . . . . . . . . . - . . . . . . . . . . -- . 4 ! . *~

,,

- :. :. . : . :. . . .u. x . . =. =. . . . . . . - _ = _ = . - . = - - =_ =. . =.r_= =. . .=. =. n za . ,. .. .g = =_ ::2. : . . . (>= .
--

y ... .

. . . . . . . . . . . _ . . _ . . . . . _ . _ . . - . . _ . . . . . . . . . _ . ... ....... _.. . . . . . . . w

. e t,_..... ; .: . . _: - - - . ~ : :: . r._ _:.. : n : . =_ . . ____ . . ._: :. ._. ...: _ : ._: : r: =.__ _ ._=- 0'
_e ..

, ,, . . . .

r :=.. :2.:. x. ..LI
. . . . . . . . .. . _ . . - . ,.; . . . r,.-_.

. .

*
_

_

, :* = .t .4. . . ..
- *

. . . . . . . . : Y . . . . . . : : . * Ca .. : ._:: * =. .__. . T. ._; . .: . ' '.;- . . . :--~. .~.'. .c. r. _. '. '' . ., Q
.

:f :.
....g,.__. _ ;.,... .. .;..-....,... . ~. . , . _ _. . , _,-.

. _

...........!.__.. : n. . =_ .r.:= =.=.. . _ . . .. = _ = _ . . = _ _ _ _ = _ _ = _ . = . . _ _ _ = _ _ _ _ . . ~- -.. .. . . .:. =. . - :
:........... . . . . . . . . - . . _ . . . . . ... ~ .- : ~.

,O .
. . .. _. .. _ _ _ _: : %

2_ .. -,.,_.:..: =. . : m . - - :. . . . .q :- - ._.._. . . - . . . . .

_ ...=._==...=__=__..=...=...=_=_..c._.t.,_._.:.\.._:__..... .o
V- .

_ _ _ . _ . _ . _ . _ . . . _ . . _ _ . . _ . . _ _ . _ _ _ ._N . .

. .

...l. : . .:! ....... -..
f. : . =. . : =c_.

. . . . . . . . . . ..---...._.._.......__......._....h'r ..V....
- :_: : _ :.. _u_ : . . . . n _

. . . . . ._. . . . _

. . . _.n r a. n.. .: =. . = .! . . m- _ :- . : =. .r_ *t =. . . :. : .= :. _;.". : . :.: _ .
_ . . . _ . . . _ = . . . . . . - =.=_._.=..=.L.-)r_=. . . . t .= : =.. : - . . ..

~ i .:h. . i.:_i._n : ' . i. _- ;_:"_ i.'_.=. F. _:=.*=_ii _--.J. '.;_ _2-2__9. .N. _i.n_h. ,2_ . ..; :|=_ .J-i_C i J i"d.. . ,f.
a - ~

- L 3 %._... . . _
:. i2 :

- . . =. _ _ _. ._ . . . . _ .
,

. - . = :. ;= = ._ r_ n= .- . =- x- r a u-- n =- .= ..

. = 1 . : :r:. .. .... 2 ; _ . .::.uO '. . . _ . _-_ . . . _=c ~ . ...; - .._... .. .... _ - -(*._._.. .

--

.. : 2.
. - =. .- f -

-
.._.., _ . _____. -._ _ ...._. . _ % ._.. . . . - - -

r r u _ - : _ . .: . ;= .. . _.n. = = = := = . : . . . :., 2.

r _u. :. .._:. . : .=. _=_ _ f, .( . : . x. g= : .=- . :. r__ . . . r. .__. ..__ r. = = =.=_ u_-- - .a. =. . . . ::. . :. . . .: .-- .:.

~Q :.: . :::=.
. _ . .

-

|- . . . ..- - .- . ... ..

i-~- - l.. =-. 4 :: $. . :=_.=n= =.==..= ::=: - =. u = =_ : flil!GIS.W *'WMCYd^.:
- - - - ZUN.= -> . .:.s. : ::

m c
* . . - . _ _ . . . = . .: m u r -- : --- . = : =_ _- -. . . _ . . _ . . . . . . . . .

:- : =- . : _.: ; - --:: r . .u

,v,r..,.._t.-
.

.

..

c . . _1=._ a. -- = : u_ _n_=_. . . :_.=. =. _ . . =. __ __ :_n_ _=. _. .__ ._= : = =. _=. _ .L:._. . . .=. . n. .u. . .-
. ., _. . . . . . . . _ . . _ .

,_....!.._." - " ' * - ' -.
, . . . _ . . . . . . . . . . .

. = _ . . = . . : _. -, L. . _=.. ::.- = _,
_

*
.

*-

. ,r".. k.,' . ._.:=.=.=..=.
.

____. .. .. _ . _ h...
_..._._....._._...._..._

.!.=._
.._.

._o, . : !. . t. =.: =.c. : = _= : = = =. : = . =_ :. =..=.2..-- - .: =..:
.

; , u .- :
,. , . . . . ,

., .... 4 . . . . . . . . . . . .

. o =. j.._,.,.-- _ =_ - . 22 . ::. :. ----: :_ ..=. =. .= : = =. _ _= . - _ _- . =. , /.:
. . . . . . . . . . . . . . . . . . . _ _ . . . . _ . . .

e -- . : : . ;_:2 .g-_....-- . ; .,
,

;, r..._ -. . . s.. . . , ;,.;j .
..

--- - . -- . ; ::- 7 7 9 .i ,/u o .3 * w __% . -. . . 1 - :
,

..i i: ., .: s N
%- (;

. - . . : . u a : _ .: . : : -
- - .._ r . : .: . .=c. -.. .: .

. - .. :--=::r-.-
,

.
.-

Q [.; - j. , /'. ;. . i- j 2 m p:-h- ;ri.r : .-ii- b _g .[:!-- ,f .: ;- : ' . ;"puiz-

-d,
- - - - - -

8: j [ ~j [;i.. j- - - . . .:| . ], :ii.. :F2[ :.j.i O : } Q.. l'

o.
. ._. t.,

.. j . - | . . 3 .,.t g, - : ,. . - . . - . . t .. .

.y. g 7 ,.g O . |, ,e.
. . .. , 1

. . . / m. fyg ,. . . . - .t. .t_.- ....p.. I.. . . - . . . .n. . ,.9
!.: |! ! - | 'ij jU i | ' s/| l!

~

j t.. i i i. |- .-.
.

.8
.

|
.m . - -. . -

, .| ;

|.

-- f. I! I c .l .
-

_ _ _ ..

s! . I
- t

---. ..|.i... .: s.

| .. . _..
.

,

:
. t. .. I.t.

. .

I.- .
- . . _ _-.-.

'
: 1 -|~s I ! l - q '|! ..! t i o

. . .

! .
_

. . . . . . _ -, .. / > 'i . c. . .-- --- -_
|| ! \ ;

-

' I' i
., . , ,.m. . . , .,, ,,.p_ A. ., S u d, S --->

not wn.':;/-
: .

s . __ . ,.. g
& i.

, , g. _ . i i ; .. .s . - , ., .

3 . . ! . I t t 6 i
.

| n n; .m mc+:!_
|

-
i

_

_..- i

1 i i |
'

j i ! j | | +-

g . .

|.
m.+ .-

O..-.___. . . ~f ;_. . . . . _ . . . _ . . . _ . .---..:..

? !I I ! ! ! . |
'

I i- i _ .o.. _
- .

;
'

.

.e . p. . . _ . - .
:

. . . o. . . _ | _ ..
b h g =I-6 p

R .
. .i . :. . g.

. . . . _ . _....n_.. . . . .

. |
oO - - . . v.

o , >o
. o...

. . ._ _1. __Y. i.__ _.I
...

~_ . _ _ %. I ! ';' i ?I + n
L .

._ ...__.3..
| 1 ! . | I i i i I i-c:cs Gyms.| a|-W|- | - ;s 6|. 4:n|.Lvitie.v3.ti. w cri <17p t.---M.

-

. a

n j (,
,
- . . ... n .. . . ..-..s_-_ ,

.. . . .



..

e ,:kx. -.wnw. .~m m u. m ~w .=m= s... n w. m .w n. m.Un mw s .~-_z_ .
um m :x.a =_._.u-w.. m. ::s s + w w . m:a e~ ~ecr.. m -_: u .e .- . v. 1

1 gec ny c. .: n . m n :.> u .. w

,
_ . .t ,

.

j.
.. . l . . -| t 4

-...-.i :
g i

-

T-..
g. . .. ...

. -g . -
.. -. : _ . . : .. ..,{....g.. . . . . . . .

.

.-.....-;~< - .- -o-a----+. q . _. . .

_- t .| ! I ! |9
| i. _' . |-!

'

|
-

. -

7
.

.

q; _ . _ . . . .

S,
| ;i i ! : i i 1 i :''

| : |- I I ! |
- -

- -

L. 4,: |- E i.._. {..__..|. I i .| 1 . t' : . . ! . .. .. |
--

| r ! ;.: . t, . . _ . , . _ -.__ . . . ,i. _. a .__ _

, m - v
-

I .j .i ! i.: |! l ] l- l.- 0j j i C, ; i i- -
| _.:_.

-

-

I
- _ (. .

-

;. ...j j .. ; |; j ,' ; ; -|,
,

h g. . .

_ t, . I .
. .. -

! t
,

_._ . .
-

t f fv _._. u. _
. ,

,

.-
-

.. . _...,.. . _ . . . .q 1: . ; . . a. . . . : : ........n. .

-

. k. .!... :-
.

.

; .::
. . . .

.. .j.. . ..
:. .4 .:_ : .. cj. .: +

.....
. .. .. .,

> -

:
-- : .: -::- s- .

-g I:
y .: i .i ....: -j.... .j-.. . .--

:.: . .- :. i:
-

...

|._. Ce -.:. ::. :. - ._ ..: ..|1. . n : r....a u._: ..u ;....::.. . , . . . . . . . . . j ,. .b,
.

. . . . , . . .,_
.

. ._. .

..

. . . . . . . . . .
.

:; . . c. ... .. .. . . . . . ._ . . . . ... -.

1 . - a n- : = ! . =. . .. : . _. . . : :n. r- :....p.. _ . . - . . : . : =. . p. r
.

; :.
. . =. .:_: : . i .._ .- -,. .. . ._.

.

.

) : .. --..:G :22:- n- =...n- n u. . .:,--.:r.... = = . : n. .g. --o ;-
,.

:...-- - : r- = . = r . :- =-=2.- f : .= :=- : : - :: :: ;, n
= = .

. . . 1:. . .... . . = . . . . . . . = . . . . . == . . . . - . . . . . . . . . . .

. . . . .= =. =_ .:. =. . . . . o = = - = : =_ _.u- -u. . _ _ . :. =. _c : .. .. . . . O . : :. = ..~7
,a.

.n. _n :2. .. :e. . c
a-:'

...........--...=___r.- _ :: . ..
, , * sT'--*-"..._._..-_.__.=._=.. . . . _ - - * - * -

. _
.

m .

_ : * : -- . . -*- . - b
, *

f_.. . ..:. . . g . . . =. =_ - . = : -- . - ._. : =. .= . .-* * - .=. _ . . ),. . . . b* . . ! - * : : : ::: *
. . . . . . . _ . . . . . . . . _ . _ . . . . . . . . _ .

-

f e,
*

. _ . - ._..-. - . 0..:.. ! !:-" : . . . - ' f: . .-:-: : : --*
. . _ . -_.

7 . . - . . . . .

s s: r.:2.n. .._ :.*L 2 7__ =_.r = P- --.~=-=..': .. . % . J ' = 2. _ .! - ' - ". . . . . . .; U. J .1.
*

| :_..._ .r m .__ . .._.:. _.._..._ ._=_.._ ...:- _ _= n _22 :._ u _ .9 . q = =_ . =. =r n_:--~_"_2 n: u =.
.;,:- t=au =:::n_=._.2===:=: _: [- . -

.g.u -:
.

:
_ . . _ _ . . _ . . . . _ . _ . . . _ . . . . . . . . .

: = =_ . a .. - =. .: _ r :2_ .=_ ..=_ _=.=- r. ;__: =. .. =. _ . .n.:_n. =. _. .:__ N. . tj . . .. =. _ ::._c. r=._ __ ._ . . . . . _ - . . . . - . . . _:
.

,

J. : 7* :
_ _ . 2. 2 :.;

. . . . _ . . g .

.__.._..~__._.~_.=..___-___._..'_-.._.'_'_.(''b(...:=._.._n_C_*r-=_._.;._-...-7._:_:._f..-4.b . I * : ; ._;
--

.........__.|-J... . . . . _ . _ -. . : . _ : ~ : : . . .
-

4. . . . ;_ _ . . . .- . _. _ ...__;. <-.

. -.

. , _ . . . . _ _ ._. t.

. . . : == _ . : __ .= = === = = ==u = = _ i. , . : ,; g rin- _ = _ :. ._ ::: . . : : - ;. :2: = . ~ . _9
.._..._j

.. . . . . . . . . . . . _

n-
.

i' =
- n 1 r -- -- : = 7 - :-- : r - j ----_. . : _ . .= r_ .:r -- : . :- : c : : - :n-- =. ._ . :

-

n __._ r - = = s,_y._ r. _ .
. s

:: n. _-. : :_:. : ____ t._u_ n_. :. =:. .. _ . .=_. ._____: _2._a. .n. ;_.:. .: _ : a_=_ . ;__=. _ '3 . . a. ._ e . _ :. . . ._. __._. _ . ; =.__._. ..- . ..__. .~ n.._=. . . ___.
_

. = . . . ,, n.1_.__._._c... :-. . .. . . . _._. . .__ _._ . . . . - . . . .. . . . _ _ . . . _ . . . .. . . _ . . _ . _ _ . .
...

[.3E-- - ::: . m ? c --- rc . :: . === = : : n 2 : := i -- .:: ._ e :. ;=

. . .

. . : . =: = = _ : : _ :x: =i _.. : i ::=== = ==:=: n.r =-9 2 4.=x== n=: c :_= an .f:; ;a -D -o. :--

O- b n c : - . r ran; =.- = :r= = :: = = o--. t . -2 =:r:~u r--- = : _=. . , r = =- - 4 : _ : =: .=>

f r _ c :: : r u_-- r_ _ _ _. -- - = r- --- ". : =_=__.- . : g , = . _. ._ . .: -- =_ : =___ . .a. t a= = - 9 . r= =: :
p: : c -- _ . . _. _ . . _ . _ . . _ . . . . . .. . . . . . _

4,.cg=..__..._.-.._....:=_. =_ . " . :. :_:. .:.=. . . ::. r:. :=. =, _. . .
--

_:_.._.
. r. .:. _:_.:*. . . '_ l_=-.-: _._. :. . : u :n. :.=_ : =_a. n n : _=_ = : .:r_ . .L. . : . . n. : _: _ :. =. . .=. _.. _:

_ _ . .

. t =__: u_ .. . . . - . . . . . . . .

Q_.3y =: == . ; ===..c. - : un -f 1:.2 u_ r . . .=r n.. . : : 11 =:rc n- =. : L : := =L_ :::
= : n- - =. u- :;n tz.- __ . . = =: r := :u==-.32 . _ f . . , = -- :..=.= ur-d. : 3 : = t =

=:-f=.=. _. =;_=_
-

, :2=y .s . :_ *.._.........-_.._.__.g.o:c__....___....._.__...,..n...._... . _ . _ . _ _ . . :. . . . . . _ , . _ . . _
m I - 2---- * :- -- -" - - ... . ._. _ a . . . . . . . . . . . . . . . . . .

... . o . .. . . __ .. . . _ . . . . . . . . . . . . . _ . ...
p g 7. ...-: . . . .. f- M_------------i--- - ----- g - =:--_.

'. M, ,tr_ . . : . . :=. .: . ._= : 2 = = ; ;n t . . : . . :. : _ . : .= = u : . . W 'C~~r ~. _ t ==.. : . .r = = : .. . . :. j n :. ;_n . 02. :: ;.: -t . n - r- - - - ---- --- . r -- -:r-----(*-s-r----------------- - - - . . -- g - d _- -
, a -

.".I IT.; . . _ i. . . j u.: _ q. . . =.:a ;_. . '~~ i . . . : .: CN: % : % 0 ..c.f: = _ _j:; . c = -- : l +t ::. . :. . s u . . . - . . s ens.:.3 ..::: : - :- . a. : . = := 1.--1
' - -

4: = : - c . - r-- -: -- t --t :3 j n .. . .. . . .; . . . :. j . _ .n_ ; . _ . . : ;.: u : _ . ; __ . ..
r. .. ..-~~:=--

.

:=. . : = : =: := .u :.- . : j . . . . ~-::. _: .a ...... = . = .:
-- -

j . , r .k a . , .: : :-
. .:n .

".
- -- r:='.. . . - - . ::-.

4 ,;_ .....:.-** ~r : j ..] ..[ . ::j:. .c ::.. :- . ;: r a. . - - | 1 . : :- " g . .i .b- - 3 .|.....
.

,,

. . .
. . . :::-, .. G.,

I ..

L . . . ! . -. i .

.j. .. . . ' . ' .: .
7.. ; .;.. .e.... . e. : :., . . . . - . j" :. n ;;. l- . . :::;

.: . . :

I U : ;: d . . "I i _|- d. - i. ; | . ". i . ~ II ~ . [' i . | " ,, '"I. . I. -! - ]
-

0 - d. . .. ic
. . .'

. . ! .. . .::;r : .:; .. :~ . -- : -

-
..

. . . . . .
- _ . i. ..| 1:-

UI . .

5 __i _. | . 8 .|'.. b. . 1' .L -
; -

4: . . - . . .%
;

-

l. . ;
. .l_' .

|: |

1.!._._
.

-

. :.- _.1. --

.

* .t .

- :. - -
t -_ _s __

- -

_ . . _ . . -. . . . .- .-

i [-i !i i l :. ! | !- i. ( i- | | | | 0 | i-
,

*
- -

! '. d , :, j' |. 1- .c;
.[!

. . - - . , ..j9 C.A i#.uht t.e/- '. $ __ - _-' . ......._.
__r : ;.

.

' f ; .

|
| t

-
: _ _ . - _ . ,

A. . , C .. ,S ., _, C
s e

_

t - I
j : ,, -

. 4 4

|
.

f ,,_ . . _ . _, t tt . -
- .

| ; .!, E - c . . .- . : .. . }_.-. / S S Cf.O . %Ys 7]]) Q Q.f f : $ h-+
6- #-

. i 1. t ;w

___' - ] j._-
1

3-
._j. .. .

| I e : ! i io -
: :.

._Q__.. .
Ie .

,

..

.f '- ; o - f Q! .
|i o

..|2oo ...I .. . i o i. _. : . . o 8 ..: o - .: .C) . . ;_. . o . .: . _.
'

. .| . i , s .
...t._.

. ; w .__ . :r- | | - .i .._ -__ ; o
q .. _.. ._: 9 : -

i_.__! : . , , ,

._ t ._ _ _ . . _ . , _ _ . _ -
.

'

. .
i i i | I i i __.F 1

.
| | i l

.
.

3 - g ug . ,,;7 i m ,? wf :.\ijy ;rso g ; _1- .~y y- :- |

. .-- -~ s - .

..|. .._ .i a_.-_..,_ . s. .
).__. . .. .L.. . . a

|
\

|



.

1

1

.
. .t . . , . , . . .. ~ - - : ,_

s3
. '.= .- |p a'

.
. . . . . ... . . . . _ .

..

e

s s' t u s-
i .:..~.Tm v.::.L V

M.A..3
; , --. -_-. . .._ p..- . _ - .

{ | : I e .

.

[ <N,. .

I -

. .. ...t... . _ . . .

...5 i ..
..i,

.
a

i . i ~,..~..i.. ..i... . . . _ . _ . . .. . , _ . . .

! t i !
.

1
,

i .-.

.t y'.

. . - . .- ._!
* * ..

n.u_
3 v .

:> .d. . . _ . . . . . _ _ . . . . . _ . . . . , . . _ . . . . . . . _ . .

U t 7 j j .. . .. :
..

! 5
! |

' ''
.

-
i !. !. t i .

. w _ .. . . #I wJ
. .

- - -
.-- _, . ,

|..__.!_.!_.! ._ . __ I_. . .__ $I . .b_.'
,

! ' ! .! _. .

% a
,

ELL._. . . _ !_ _ ,u
''

- - _ _ . . . . . _

:
. .

_ _

-, !. |. - - i i ;.: : : : . . m. : 1 -
1

-
. . . . . .

- R ND.
.

'

I t - .

I ! !! . | | i ) :|- i''f f ':|. i! j d" 'i -[ :| ***
.

.

. . - - - * - . '
.

" k,
1. -- . . p. ... .. .. . .....g.

. . . . .. . . . . . . . - . .
. .

v, j . ., . . . r, . . ..-.t g g.,.
.

., 3
. . . ....3

i*g(---. . _ , . "g
4

j a.:. .:..1. . . |
.

. g:. t. ?
. .J -r .. . . . . . . .1. . .

. .. :
. :i. o : ,. ,

.. .. :|''
~~~

.|. : - 4
.

|.

; , , . j . Z' j . jp ,
*

. . , ' , j ;.. .: . .
*- .' j: . .

.g.,
. .. ,

: r :a. =f. .. u. _ l .. . l ? . =... . r!. " : =.:.a :.... r . e..in_ . . : L. Ic- . i. h. . 1
l. . @%;;"'t. .. .

- - - - - .
.

. ,
.. . ..

$
~ ~ I = * !i: 5:1 i!*.j*. .-!'...

. _ . . . . . . . . . . . . . . . . . _ . _ _ . . . . . . . .
.. . . . . . . _ -

o . . . . . . _ _ . . . . . . . . _ . . . 'l J i-12:~-Eii I'~=i. 5-E- =:
.-iij 5'E*! ~~ 5$* i'iti * * -|-. "_ i. . _ .

.

~
.

--
. . . . . . . . . . . _ . - . . . . . . ... . .... . .': ;

. . _4.ni. ___ Z_ : =_'~ n ' _ _ . . _" .". . . .~.2. . U. ~._. : .
*

N : ' . : . :=. . ,: _=. J :: R :: .--- * =.. :.__* r.. ! 2. : . . .- .._._ ..". 1.=_ __=. .=. _LC. . . -.

.. _ . . _ . - . - . - - .. , g. ...

g-*_ ..
.

.-. ~n........._.__..__. . _ . . .
.

.r--*:"*;*.....__._....._...._.....
. n. _= . : ;.: r M. . . . ._ . . _ . . . .

: . . ..: : ._n. =. _ :. - . =_ : " - : _ : : . ._.: .=. .u:. . . . =. . =_ . =. . =. _ =_ =. _: : =_ =. _ . =. ._ n__=._.: =. . . _: =. . :. =. _ :. =.e _. . .. .. . .

.

g._=___..2.:.=.=....;:...=..=..,.__:._..=..:=..=._=.a._=_.=.;.._.,_.2_.:.a==.=._:.,=r_;.....,.-...=.u.:.
-

. . . . _ . . . . _ . . - . . . . . . . . _ . . _ . - . . . _ . _ . . . . . . . . _ . . . g b.,, 4,.._ ,. ,, ,
, . . . ; . .;; _,

.;....., .

.e._r=__..-_-_=_:.==._l';_....._...._.....::._.._..=.._..._..22.=.._.___.::__=.=.=___=_=__.. . . . . - = . - . o 22. . L':- .-
-....: ._...__ _~ ...

. . . . _ . . _ . . . . . .

g

. . +. : . = r . .- . L _ . . . . . : .. . r . _ : a. _ . r : .. = = .r= = :.= n.n = - = :r:n... T: e :
: = == = = ==. == = == n = == :r 2 : - . O ..l: . p.J^.8: = .: = = . _ . u 1 =. : =._ :. .r = = :=:

. _ .

::
_

==. :. =. l, =_ . . - n4
--

. . . . . . . . _ . _ . . . . _ . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . _ . . . . . . .

n__.n...__.=_-.::_.=._=';.__..._--_..
. . _ _ . . . . . . . _ _ _ . . . .

._.__.._.=__...:=__...--.=.__=..=..._..-._..==._.n=_.=_==
.

_ . i
_

. . . . . ,y,

E - : y: u=:n.:: :_; = n = rna _ n _:.n.: =. = ;: 2 = = = r- -- 2.a.. u _:_=.:.. : n = ._un
: e_ ; = = : . - n= :- - _ _ - ==-=-===--.==..._2=u=== ..====:== === .
I'~~~d~~

i. '.:. _ . =..: .E_ii=_r- . '. __ i. ri.;_ ~_ii.i ~r ii_= .~.= E_ _:i.=._.~._ri_==_:ii" ii....rf=._. i.._- .ii.E_ i._r__-
'-

=~
r.........

.. . ... . . _ . . . _ _ _ - _ . . . . .. .

-4 3..( *--
. _ _ . . . .

.. r
. ..:n. :.. :. =._ . r : ;. .=_ :. : .=_ . . _- - .a ==. ._=. . =.==_= . _ _ _ _.==_ =_ =. . =_ . _.__. ___:_:_: : . = =. . __.: _=_a_ _- e. . =_. . =. _.;G=12_:: -. . . . . . _ _ . . _ . . . . . . . . . . . _ . . . . . . . . . . _ _ . . . . _ . . _ . . . _ . . . . _ _ ..

-

, .

. . . -
.. ._ .. _ .

. . _ . _ . . = == :-...._ ..._... .__....._..._...__._ :=_.... ._..__ _:.. ...

.e. =... = =._ ==._r. : n.r. i.._..
. . . . .. . . . _ .

= . .: __. e. _. . r - : _;= ! =. . . . .c.._-=...=.=.=..=_..

: . :=.._i.r=..:=_=___:=..2..=_==__=.._.=.._ ..- . _. -

:2 =.-}n.;; :=_ =
.

: _ _: _.= . . =nn =_ :. i . :.:x x .2= = : :::: r__ ====n:=: ns :=_ = . n--- - -" -:= := n .== === ! =_=n. =_::: - =- =..= I = = n:=r := .r 2 :== = -
. : r. n = - --

r: _ 2n.e .
- - -,

:*
! r. :. * : :._. . . . *. l ' .~_. I ._ : :_ .".. r_2 7. _. _=_ T_. _ . s' b* * . _.__ ~ _.: * =_ . _.* *! ..'*. - i. : : .'.. ; ; 7 ; * - " =. .M. . _7 f - _r . g . :/}n..*_!.! . g

.

... _ . . , .. : . . .y . . ..
o

.. r _ .. _ . . _ _ . _ ..7, , . . . .. _

. bl#!*N. k S !' iz-!ih * : ib,__ ir f_: !@-i'Jii~ *. 5i '2iE.191 =i :" ENid-- I * .. . _ .O_.: .

.

,,

. . p O., .,; n i.i ;;;;d__ :,;. j,;.. .jyh.. . ip : .;.;[.ni g-.

i.,: . = :2 3gaj y {
. _ . _

- '- i;r. . .. n_ .!!. := t. _. : :. t'e r i F. .

". : . .. .

(..
c.'.;: .3 - ! . : :i.-i: . . . = . :1.--- c n. .

-

-
"

-- 9 _ ". t . __2 ;.
. . _ . . . . . . .

. . . ..-
- o

,

,

.

. - - ..; .- ,...r. - --.;.
. .....: . . - .-

. . _ .
-

j .

.. . . . .
. . _.

1, .. . . . j .

.,. .. . . . g. . ,.

.

_g .-- ..q
G, - [. ii . .! !._ c - i b i*- .y.- H j- - .Fi j" .I - i- Il. .

.. g -

.

"i.
-

ri i . t . "3- ..!, _ vr.g
-*-

..: -- : :~.} -

t.
::3- }".-- . . r. .! t i 1- 1*

i d.'
*-

,
*

,e
* I .g ,+

-|
% .!:'*'g.

'| . . _ U
e 4 .;

.' l
.

. . .i

_.._. _-. : 1___. |
; .

.: 8 .? . :' t| .. ' 'v. . i. 1

.!
- _; - *

_.. . _ _ . . . _ . . _ .

- ---fq._.
i I'

.

-

I

.
; ,,. t .! .

; y
t -O 3_ I ,.I.."*.

-
i

I i ,i t- t t f t-
* ' ' *' ''

- .-

.'. ...-... - .. ... .... .._/ W I.D ~.~.'f.*.Y W/.! | /Yl.
~

$ __t 1

I & I I I l I. .I- 1 I
-

l i j | I I
.

I I -
' _ . - - ;. p

*

- n _.

!1].t
-

i 3 *
94

I e * | 1 I
.._.1._| ?'( !t t I ! ! ! t t - . - . _ ..-

is. .

, ' '
,

..
-

!|
.

_.. I . . __.. '._.i . t.. ..#a
_. _.

___I . . .!_, . _ _ . - ___.! i : 1

., .

!
*

..__._.._....__.._.l....__._:_.I
*

._ . :

! I i i _ i
. ,. [ u

.

| 1
.

i e i
. i

! M. m.
.

ii i i ,o. i - - -

, -- ' . I.| Wi- -j i i i n . |
O. I.._

>
|i :

...:......!..oc . i ..
- .

O .. . j. . .G- :- w. .. .. . O : _. _. . c . : . . | . c_ _ o.
. -

| N. .

|' [
t G. -

+

.

a ; ' .iw '--

_a__ .__. __ ! . _Q.
.

,- r.
a- :__ _ _ _

_ , q.
p. . , g3._

t
| , |

, .- m
,

- !-- . .

-
.| - | |

;t . .

. j : : . -.. ,

u w w y ,rns 0 **: 7.w7 v.ws T "i. C.s-
"" Y

-: -
' y_f. . ~ . . --_



y
! .

. _ _
---

. ,;
,, *;

/e

b) NSS-M

,':
.

5 %*

Spit h d ('-
.,.

4

,

TITLE O V -1 .C A.i.)E b.: c.s c D
.

,

|
m ,.

. ddI*'N k! LjLh 46 0'lM FELf.TLD C''P.s - 4m
n. ~

,,(1 This Ci'!! Ln i been revievui by Task Fr.6 ncerir.g Grcupe and is applienble to ;1

Ii' E30 . The following

&.'
*

. , .j, is the status and/or recolt. tion of this CTR c other con *racts.-

-'L.. I

M \
( -n D*A W'.S Q . |

<! A
.. ,

rvS ,3 p l, of, y , t t ,1f *a

1
-. i

N !.
- -{ } ". ~ ,_ sk O ~

''N " " '*~- . -. . vf ( n, ,. M.A --
m. 4'
m. 1 f,

_ }_.. . ) .bg r , ,.. -< 3- .d' 4. c' \l< ToJ3G,o4es
.

-in
.

.; .... ..e .~ c ., _ m i

' *0 *( 's_ ap - - w'%s . - e,r

\ . -t is 4< gua h .s -4 th =l+ < C S " 4 5'? " ) "
~v e ,i .

-

. +- 4. m e. w m ,u_ , ,u u(; m L, ja.a+-, ;=- j. i 1 -u
..

. . . _ .,

~l& c e. .. .( .. - +1, k $ ." w . $. cY<suA-2 U1 - "1 ** %
u9w ,

. .- .

2. .., .. u . . . L.w t. .u. e.- % / h . m nwk
'$1

'3J E if ' '' E * ' ' * ~,e* ' 's Ju .- *

.. , t..
-

!~ 4 , ,.A. A d, t <U % w te
,.

8 -dd_b -Ir .acc L w~s .,e%t c.a

R
. . _ , . i , .,

~
st .

' ' k ''* 9 Qm s"b s*d M% I+ b < /D 44 YIL * d-- - N--

; V ]., -
,

ML% -s'-[~7..2>Lcf(-
,

f j- j.-JD 1
+

)4 ,.,
4

g J. t t 'I
b *- -

| 555- -

, *

y| d-

-

.

e

'

i
.

i *

f
s-
'h~

t

1
.m.

.

.'%, I

i

d
.

. . I
t

*\

i

.,wi g I
.

v. !

; Nb. m, e ~ m 7g_2=n :;gpqq ;;1 fa r, EMUA Mi , Ah?NA;.E fiQ'7;$-W.h/cEG7t.r:};;f]_-

|



.__

.

Muuuumer -
--

-- -..m - ,.

n.xi%
e

3.

*
-

h. ji4%

$.$."c$...h. ).k[TR/difF.1TTAL CLIP
2"M9

FIELD CIDrIONS CI*E nm1M REPORT Pf@:75-
w: pydJ

w
SQ
. a .y?M.t .*** CLE*dED i.m ;: m
y; .a s
c ,,wds

FILE: 1342 0.jMpi
g Contra. t 620-CO - (" E f[jfif

To !2 J. "sc nn=n IO- Tor Infer = tion s~d A
$a y. _ ;.sI

__

.b_.r$.eJ '1 - N$ G SIR T'4- b,

. ;- nn.'r

G. E. KQmych - Sr. P eject ihnwer TITLE [C - V | 'b f Lt E h fMy
.o -y y a
-e

c-- f ?s M, &ZC. C. P1:T ett - Contract A61n. M cVe' t WWp_

IS.U. ,#jd
Central hgineering Files

E. V. LeCarli - Quality Assurance pgg ,2 - /9 -)+-(. -@h' q
r

$o
, @Ekh
w a.
'rys?@The attache:1, cicared SIR is c2Mittei for ycur infor stion.
|p t Y|%

r.

Lp.s~o
:4M;4m' . 7. U. Kaelin-Arkanst_s +. % g

*

wasyjp
J. P. Kennedy-OCD r, py ;,

,,

."tG
i. E. Suhrke Y:.< w

.,n

f..Z }o?$+r.* 1*
.v ,;O :4T

'M
J. D. Thinne -:!-t Ed x.',,.,.

; y :-

.s. r m. y:;

vnich has been ';fqAttachel is one copy of Site Probim hegrt No. ,

.o. o

prccessed en Contract 620-C0 Your contract er contracts =ay have MM.cd.

a
the potential for a similar probico. The Site Probles Report is beir6 jp
forvaried for ycur information rund use to prevent prob 1cr.s fr.m recurrir.g on 7[D..sm.

,<my
follovir.g contracts. A nore co:plete file en the problem is available in the .igy !

I:g we3
v. . , ,. , ,

Nuclear Service area. s ,4

St>W! s r! $.6 I*

BDth&KS: ! ?> M c;e e nn de e t' < 3 r~.'
%.., v. n ;3 .

&Qf-}
c,'g4 j
q:fy: 1

* V. :.k
.n
, yq., c:.;. v

|'Y,
,.cc: h s %?j

' %2. hf / JDin -

NUCLEAR SIEVICE SJFPCRT 12iGIIiF.S dN.5 i

4,..-n> ? f f.v.94

.' n. &<fc
j dtE 4
e. y 4_

! , ;f.y s1
g.,-

[I- i

IR&,

p.--w m.~ , .,, j .g]a._. - - - , .- - ,c.uc_ m m - ,-w r . ,s.cg m , f v.:
.

h



^O g*
. , ,

*d , . .* *s rg..c. 3
.

...--..t-
"

'r' , . S t .*cti .:Lle' I ,.5 <' 1 y' ' ' G ('.

F:tU
i.EhirlR.'C ..;'h ih nL W FFluMT. .?'

To W (. S U: -

T 'T W.S 5' .,

.1 -.fer ?:ti%
1 - 5[ 7. m ' C,s.

. e // - S . e .,i-/.
,

CM:%CT * N-M .*L 0 ~ '/

U '

k. , J //e s - 4. 97.
. .

-

sra _ M e4 6
i [-T f"~G t e' al - M [ T =.rfc-VI shuffTcr Infor 1* i r*.[ b /* D c iff%/,

l
./ - 5__ M i{ D

A e' .

T h rV rJ t' yf
_

__ ,

,

- b } t' h,

<

E ,3(Lnekt
,_

g

DAT' d ' / T *~) 3
q e

d
..

__

! Este IN;2.y to 2e 6.at:1;:ed Te
, -

N I.1M Q D \s1w1 .

-

J ulesr Sa-.'. g * port
!

NeM;_

Ac tio:. Remaes t ed :

[ Jre.e or e Oh e o -h t's -( -lke Dtt Ki M R 'd -r x per 4 LLe -Cen -,ld};f'

rdh g of eMMp *,t' M (' ",
A ee

C. ft' 2Q t
'' us/ikJ v Co C\ A } E \d

JO e i

M O . j d "T" Yc w A n.4 rt-) u ;H O et' QT.iJ 6 d e b. c m.jse A.[S t Al \'O "- '

' edti On4\ %> -a c4e

\* ~t k i ' (* N,
t_D _

J -J *i t 'Ss u C .sG .D C u. QrT V9E S (4-) -r~t b E
n .e 1

s b_|.1:w h m ). 5;4e
Cr**A- y-

<> [ c = \) b_.C_ w )
,

,

U O_h! C '1 4'm ec n ow4 U &c, 3 *J s)i'M }T -C 4M ct nta ' % 1 r,' C e- vN ' C03.1t
' ' U *M" i

CC \ A. (-os cc: G. E. Kulyt.ych
E. G. Vard . b d),,,,u n .)(i

.

d.

G. M. 01.1s W:;u Service Su;pcrt irCinebt
i ach=='' f -

~~~..!*i.E..brey
J. ?!?Fsrl and .R M M E - b'

..
" d

C. C. Plurtkett - 2r.trce A".ni n . y gyg --

Cent:al F: ciner. v. peca:ru ering Fi.'es ~

::.c.r. Asrus::- {gg g (
j - ,

k',G.B gMwe3 V g-
,

e t''to kE<'&
_ |2.%3: fit h h w -0 (), e {t*:f

r~

j ~~ yre,je:: r.snr.ger~
A _

L -

-
-

-

--

-

-

_

.>

I
*# -.,,

[(YQ 'lf,[
-

[*.*J L - -

+'7'"'*,

, k*Jni
* ," - 3; . ,

, w c . . g,3 " ,$"[ "7',"4,3 ; ._,f*
n .e * == "~={','

,$_ k[['[,' .,
-

'*'4.' .#. 2T % ' ' ,'U ~ lC',
-

_r <o - ~ [ g g dM}, |Ag.
.

.-

f ?[[**db'* '!..} '' 3~ * 0&
M~-@m. v

7.[g'*77[NI7a* *' ._-*e , ' ,i -- ']
-m - .'



- - - _ - - _ ._ _ . , _ _--
_

F
'

hBC0CK$IILCOI.NPG
'

ih[Ak
rune sus ss t,

SI T E P RO F. iv. REPORT @
_ .

, "

W
- - _m - - - _ _ _

CONTRACT NO.62o. coo 3SPR NO. S 4 G SPR LEY.NO. o $},CUSICKER l unce. M w a Co~

MNDO P. ~TN.,, a c t t P.C. NO.o2# 4to CCIP.NO. 28 GRCUP NO. 4/ SEQ NO- F@
"

PRtuARY nCCUWE'4TS: SPEC NOS. _
@Gf

-

DtC NO. EQUIP CODE / LEVEL /DATE Mu
DA (EVEL CA SPEC h0.

SLIE ENGINEER EARLY ST ART CATE ACTUAL ST ART DATE REQ'O COMP.CATE fisj
y

\ t.. L. Lo u a sn
-

pijF ittE i m. n s *ctsi Rc.Vi .wg .

DESCRIPilCN OF PRDSLElt fbgcegg Spg , gyst, pyrj / W4. Q3 '

ww

9|6|73. gS *McT roo ed e Sc
YA L.V c. OMon r eoa e R RA T s'c. oo
C.Acttb. S Ar v 'DRe s tc h - o'P #4 ' place W iron E Mr.ay T+4 Ach gh

' * ~ * #dic Wuoot- od 7[1 737f'7 f 91. 'Donice,VALVE 126.D ec.?b ou
Not.biacs 'rWc dcac od 7We Mort.C MAfr WA' % "O

* ' i
.cve ,wn. -me m J ama wae amo. exaoms sr *r Q

I V$ke m was urkmmry. A4 swdw wAc-ecaokraaar can
j ST ATUS AC110N 10 Di.iE lhCLU0thG PEF.SGNS C0'41 ACTED. CCHITRENTS DADE. ETC.
i

V4 w a 2 n+ieen By he M*4]Mrennks AWD Rt'7v2Ned To KWM.
Ld peex,. esc Aru. ,een,cr. wiet. raf 70 os.-nht m ot ro e a d d. $1

fis
I M;

'lTmaxN ACil'.ri emI2. BT CIPi++~a Sl1E PERSONNEL. .
4"Oe m

| G,us,).e c't nn en i..sutee.o R. * 3 w]t'or"*\.Ge*** Yo'(e
(*' I* * "*1*

g k.

ri accam ewd* 4
I

N
FREC0pdENDED Atil0N

M ,_ +=L .x-p.d CW-~ SM W~ .h1

()s c b :. 6 e.h i 4 LiX j5 g,

nn,

; h
,

:.:
f- I -W1:4 f AP P RC % A;. St0NATc4E MIEI N

i CniciNataR R4nd #M3 I O * - '- LW
i

' #
.

- Sisire CasSTR.REe. .
"" ""-

|SnitOPER.naR. #M BaofM W"A3 ' ~ ' " " y
Ih ES SUPPORT ENGR. M [. 9 N,

U E**'**'''2'. . h~o

n,*
,

g
. , . . . ;

-

....,,,..

; , , -

| PROJECT WANACER | /
' '

oisi m un os ;".....O - Oc O* Oa O s |C., .. '.00% @
'

.,,u ces uaNictR acs cssisitiTv assics. !.''". .. j"'''"a" *** O '

p r:0)' CT M4N aGER q y
' '' * ' " " 'f " * . /) [

*

jn.5. 9]PPORT ENG 1
cor.si z ANT ENGR. " O N ER CONTRACTS AFFECTED {pgv \ f

~C E " * " '' "

! cuTnaci areH N. O wu ''j$ (e.*ff ,

!r.rc c^ O 5tt "'v- /27/g W
./ e| ntoim u r s 5

Spo 64 L, Ai
t.___. -

- ---m -m: m mm w ua.a . _-a u_w ncf*]



_ -

_ p t;ga.m.
.

.

, }' ,~.'~ [f. ' ( '' f|' ~ D AN* 'ms:..hAf431EG} f
?''~ ^

.,

i . . '
. c ' t>,~

. tv , i , ~

. g , _Q < N
.~,

''

)
. '., PcQ 47 Qm. '

&.&n
,

q xAblE BABCOCX & Wit.,COX COMPANY - .-
--

~~~

@fC|ER GENERAT10N GROUP
- n a m.x

'? g,.7 JQ y7
I

.o
_

r
.pd \

kU.[ok.K.,9 M
R, H. Beach

.

rom ,h
E, L. Locan b s.w...

,pyyp)'ses e m
u s t. -h '' "2- - g$.w,

1 M;M & i
>

Pake Power or Ref.
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Datt w

Wvyp%y.y j
MMcPE C'i RC L (PC-Y2) and 1 EC-1 (EC-Vl)
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i,I?/ 3/731
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, , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
,

-

'

Limit Switch LC-9 was added to the 1 RC-Y2 ' circuit en 12/12/72. (See Fis;. 1) < *)r %. .&
'

; The svi*ch was set to stcp valve travel at h turns of the ha.deheel frc, ''ghd,

the qMg'

! full closed positlen. nis appears to have solvei tr e 3Iania: prebics as
qdp'jr.dgt.his vaJve was crened on 12/16/73 at full terperature snd preature. Sev the -!

,

Mvalve cannot be cloced. 'INo atte=pt . vere .xde ce lf/17/73 cr.i b:th tires the .

tripped. The 15 ft # sctcr is evidently *.o* strcn6 cnougn te start

"

QWOgoveri:23:

$hh H
.

I the valve tovard the closed perition.
' Mkd3

..*

' ' W*fMDAs you kncv Duke replaced the yoke bdshing on 1 SC-1 ( 1 RC-71 ) :n 11/23/73 hkh (SFR # STO). '."he replacement busting was not the ec re:t cne ss Rockwell twd rig 3#p1Q shipped the vrcr:g replacecent part to faake. DJf.e hii plannel to repla0? ,

, , ; f;$.kM,,fthis
~

bur.hing darirg the recenter outage. The valve tu:c. e incierable en 12/16/?3. cN@'"he vsive 13-11cstes cpen when ecreanded open, but ry:te cc d!* ions indienic a~ y.the ulve stays cicsed. If the bushing is stripoed es before,it p ,9'

ree s the .*sive
vould te h ir_g open rather thsn closed. This proble . vill have to bc investicata d 'n- r#?F

h'%{$during tr.e next Unit I shutdevn. Dul.: has closed 1 EC-3 ( A R2-7 ) to pre:Inde ,

A:fgSYzyan open failure or 1 EC-1 causing a plant chut.devn as 3:eurred on 11/0/73. .t.M4j
,

' h. @M
t

{ The t' nit I pressurizer valvr. line :p is as folleva: - '[%.p$'f'f .

% u5, .Opray Valve (EC-1) -' Closed and Inopeiable a.,;t i p%
'

*

' p ;aNSpray Block (RC-3)>

Closed .,-

Flectrematie Eclief (RC-66)- Operable pfdNE?
g Elec. Block (RC-k) - Open and Inoperable Nyhid)

M.a b.(s945
Since 12/15/73ve have been able ta obtain eceparstive PCs and pressurizer boren + o;p .

' &@dMp.Mconcentrations. This is in response to CTR-557 and E. A. Ksrrasch's nenc of
.

11/19/73.Figurca 2 and 3 are plots of these values for both 1r.it s I and II. The Unit I b. v $, 3+
M.

continuous vent (.1 to .l. g;u) was secured on 12/17/73 Eefore the syste.t12 ccoled

aJ@h@
dovn,ve vill investigste far Icaking valves, etc. Unit II.is trAicative of .or al 3.2,$* cperatio:

cinec a conscious effcrt has teen made to raintsin FC3 boren ccncentraticn
k . M .?Ud|OFX'%jconstant $ tith only the spray valve bypass ficv int: the pressurizer.
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LIMITOROU2 CORPORATION r:REF |
l. z1,.. ... ~ , - .. _ ,

>eqSih181 Gouth Gu'on H oad. K.no of Prussia.Pa.19406 !
,

T e a o p t. o n e (P153 2GS-3000 T e s e . - 0 4. G 3 21

.s I o tol.I l's ~ r a th R..c.f ,

n. ,r.., r c x..,,i. t . . .. , = >s n o 1

kI h..sr: .:0.*:' M et'

Q\ January 2,197't '

Babcock. & Wilcox )| j ff
c/o Duke Power Co cpany .

Oconee Nuclear Station
P. O. Ecx 1175 h
Seneca, Scut,h Carolina 29673 |

r.s

Attention: Mr. Roy Me Connel %
,5,

Subj ec t : Pressuri:cr Spray Valve, Tar, RCVI, W

@h
Iocated at Duke Power Co., Oconee Nuclear Station
Rockwell Site 2%", Figtre 3628M
Limitorque SMS-2-40. per Mfg. No. 342869D j
Rockwell P.O. 36-29014. Dwg. B-441804 y

J
,e

Gentle =en - 7
Q h

The purpose of this letter is to confirm our ' phone coaversation of 4
Decc-.ber 31 and to enu=erate the irrediate and long ter= actions taken $
to cli=inate the problem encountered at the above valve application. Q

Q
Tbc i==ediate action to be taken is: (

A. Continue to utilize the present SME-2 operator with alteratiens y!{
to the Bellville washert, (torcue spring packa,;e) and motor. ;

B. Rewind the motor fre-. 3600 RIM to 1600 REM. M '

C. Change from the present 13-spring washer set (.189" thick &
.0787" dish) to a 9-spring washer set (.1378" thick .0084" $ ,

dish) y |
D. Set the torque switch on both sides, (both scales), at th 51|

so the operator will torque out at 93'? at the stem nut. fj|
g;

The i= ediate action recorrendations arose from the need to quickly jj,
clininate the prcolem within a 3 day span and were ba4ed on an actual }.|'
operating pressure differential of 50 psi where the maxicum differential ?
to be c= countered would be 200 psi. j ;

(continued) Lig

M <

cc: Mr. Joe Davis, Duke Power Co., Seneca, S.C. Q i
LJtr. Bob Burnley, Babcock & Wilcor_, Lynchburg, Va. ] i

{ Mr. Ed logan, Babcock & Wilcox, Seneca, S.C. '{F
,

Mr. To= Stoccker, Rockwell, Raleigh, N.C. .O I
"'

: Mr. Ji= Porris, Rockwell,, Raleigh, N.C.
J
b,J -!Autom t.o vaw one, eun e.vs . .eks ex enou. , y

1 -

S* G M W ''*i' W 1QY.f. ON, % m.:nY i f,4 ,MQ[W*$,0.?,5 ?| X < M ,:sy*3y p p .7q<'"r*?*y.m %
i .n ;;

d ;9.,q M T ?g +g u % cyR,,7
< ; .y; . y.-

,.- v;x. ;.yVar z._.
~ s

, , . ~ - . g, ;.. . 44.e, m . . .e , c # . .

)D n'd iG TE-iM W,Wy2i4v; . ,d 7 MdP,@i,i3 *3 ,a , %. k::s,,v n % ~ _T . ,
v . --,m. , - -. o. .

p . -, . .
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QThe effect of the above mdifications will be observable within the [.next few days and will protably be taken into account by Jim Morris
[qof Rockwell and Bob Burnley of your company In their present long prange decision. I say long range since 1 understand they are con- Stemplating going to a s= aller motor and operator :n this and a second -

valve. The time required to canufacture new operaters and coordinacing (ftheir installation at the next downage necessarily maku it a long range : 9action.
. a'"

'

gyTnis irnediate action of 12-28 through 12-31 has in essence relied on y
.,

decreasing the valve stem speed and =aking the torque cut-out feature 2more sensitive. With it's success, Jim and Bob m.iy want to consider
Qdecreasing the speed on any other si=ilar problem applications by fgaltering gear ratios and altering torque spring packa;;cs, and keeping 67the present operators. a .,

| ,
'

,

On t1m part of Limitorque Corporation. our next f L
< rap i = to p,e t in E

touch with Rockwell and be of service to Jim Morris in his evaluation kand action on this valve and operror application,
f.?||1

Very truly yours, f +33
:

a;
C.i LIMITORQUE CORPC.uTION M

:

W
av
Sidie
Td e *<

-

George Cusack
. @e.District Manager w
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,. c EC-V1 has expriences a high failure rate. ':'his 1s at;wrently due'to'- .. .h{
,

the force . exertad en J * Ly the high speed operater (.7G-rJ.0), p-c.*id ;d
..

to a:hieve the desired RC3 transIcr.t respen.re. M. ~ V[h 3i M
..W. '. i,
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B. f. W. has orlered SMS-0-1: Operators to replace the. current PC-Vi crer-
] _" l * d
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9
ators on -'

au three units, however; *.he pro dsri delivery en there unitt is - ; '/ *
~

25 weekt.. '.''he nn AUer operaters are per:-itted ty r -enluation cf the rei- y[,Ff* *
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j naller Operator (CIC-00) as it nas na transient response requirenents.
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L V. and veuld previde
; Exchangir.g tleae oprnters has baen reileved by II. . c
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an ivreened reliability for the cpray valve at t he co.st of deerenced trr.n- |I
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Station Review Cc -.ittee atti found to te pernicnable, cur Ation with a. I
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7slow cir2y valvo cheuld also be acceptatl . [
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5 ' .,[
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he agree that the representation of pressuri:?r level tran.mitter inputs to caputeri
in tems of uncommsated delta P is confusir.g. Howver, the operator has availabic
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Problem heport 6303T-E10 (A17P) November 26, 1973 f
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Reference: If
(1) R. L. Hen'ter to M. N. 7aharna dated 6/8/73 eiscuccing the %

RC Presnurizer Level Ter.perature Ccapensation Calculation. 3
M

(2) Spec Sheet represcn',ing S.O.1601L125

(3) CS-3-9c co:puter spec for usS-8 dated January h,1971
'

t-

a
In the revised cubmittal of PR #303T-E10, Eailey Meter CMO is re- @
quested to touch base with Brl..' to get proceedings in motion to change d
the subject cor.puter points to tenperature co:pensated pressurizer #
icvel. I believe what the Dailey pSS rea.ns is that the ApL personnel d
are requesting that all three computer differential pressure inputs 3- should have ca3culated results rather than being averaged into one fj
calculated result. N -

W
In the CS-3-90 dated January h,1971, Dailey is requested to cupply 3 %
computer inputs representing un ompensrted level readings (Sec.7 9, f, Page 8A.6) . At a inter date, Eailey was instructed to represent all . . _

uncompensated it. pats ac differential pressure inputs as opposed to ?
uncomptorated levels (Reference (1) above, Page 2, Iten 1). .Q

O
Also, in the CS-?-90 dated January 4,1971, Bailey is requested to 1 1

cupply only one RC pressurizer Level Computed Result (Oc. 7 9, 9 1

Page dA E LTne 906). This Computed Result is currently an average #
of the three differential pressure inputs after temperature compensc- ..

tion. Thus, Bailey is according to spec r.nd any change to existing ~;
program 3 cGic could onl: cone as a rasult of E&.I direction, y
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}d heactcr Cec 1:.nt Preaturizer Le zc1 Tc ;nrr. Lure C: p: ncr. tit r. , O[c//3 jv
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y EliCKCRD; ::D
{? s *

[i Althcuch thle e e..c ::preificall, rcTere:.ce:- the 7(Icc!o Edicen CC. l
Job, Er/o Jcb 1020:', the r c - bica nr.d celut La: :. urecented here :tur.11J ;

! are applic:.b1<: tc all cut: . . . and prevacun h: 1cnr .stca:: Cuppl . 855/5"., h

.

i or 85;/25 cenputer app] cc:icas. @ces rically thenc Jcts are cc ]'

follc.:s : i:
!

| 1. Metropclitan Idin:. Cc :pany, E-;Co. Jcb ::o. 153L
h

,

n
2. f.rkcnnas Pcuer & L*.nht Cc p ny, EI.Cc.. Jcb 1:o. IcClL

v ,

I 3 Flcrida Fcuor Cce;. ratic:., E: Co. Jcb ::c. 430L I
-

4 Sacra:: ento Munici::.1 Uti1* ty Dictrict, E Cc. Jcb ?:c. 1602L,

I
'

5 Jersey Central P: cr & Lirut Cerg r.7, E:Cc. Jcb :::.1595L h
.

6. Toledo Edinen C:.:.g: ay, E:::c. Jcb I~c. 12201- b.
%

*

There U:0 considernble un:crtninty en the en.:t require:er.ts fcr the #
reactcr ccciant precaurizer IcVel tc. perature ccepen:cticn calculatice fj
with rer.acd to necconacc r.ceuracy cr.0 relatienchip: of the varicus m
escoci a;.ed prcccan varir.12 c.:. 15 a result, varicus ecccc were inter- 0."
chnoLe6 1,ctueen Bailey M:ter Cc:np :cf and the Entecci: 'e 'Jilec.x Ccmpany [

-

on thic cubject. Pleacc. rercret?ce the attach.d ccpien of the follcuin; s;

nemon for the bacly;rcund cr. thir 1:.rc r : ticn interch.nce as follcus: K.
f1. II . L.11caler to J. C. McCr::ary on February 9,1973 .g

2. 11. L. IIcaler/:i. ::. 7.ahar:r to J. P.. fchr.idt cn :. arch '), 1973, d.

T
3 J. E. Jonec to J . C. McCreary cn I*.: rch 23,19'/3 2

%
s

4 11. K. Jahn to J. E. Jcnen cn lipril 18,19~(3 u(
-

g
} 5 J . C. McCreary to J. E. Jcnen on Pchruary 15, 1973 4

~)! 6. E. C. !!aurul to J . C. f*.cCreary on January 2, 19/3 r
; o - p'

-
Q3

?'

3-'M h.qx n:wy 4:;p;S;,yp$$$y p;:
. .yg p .~ . . ,

Nf3El' .T Mge ;N.5. M=STO.U. 79.*b,jM.,$. ,YEANEA *ik. .,_ .., , _' @%ig-i
= , . w- g n. . .,=. N, Cj[$3 S>$y{ [

-
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.| TO M. H. 7.aharna FROM 11 ' . . Ilealer 6/8//3 race 2

i '

%y Debpite this proliferation of correspondence cany ut.certaintles Otill
existed atout tht:. calculatic,n. In an attempt to cecure a finnl

3 recolutalon of all cutstanding <;uontions cn the cub.iect, a r.cetinC
d was cet up between U .iley !;et er Cc. cpar.y and Patcoci: & '!11co; CO. pan';
? on IMy 17, l'J/3 uith R. L. Healer reprecenti:.- L :co, and n. J. Penc6: n
d reprenenting En'.f. R. K. Jahn alco attended ette pcrtier.c cf tne
f meeting briefly.
$
M ljEETI!!'; OPJECTIVF"

.

4
N 1. Recolve t!.e proper reprecentatf( n cf the unce nensDi ci
l input values and she " bad" alarming cccccM~d uitn U . :1.
9

,L 2. Resolve the proper relatienchip of the reacter eccl 0nt
'

2{j prescuriner 1cvel water reference lef. torperature variaticn;
witti rerpect to tne reactor ecclct:0 pre:Ourizer temperature

5 | variation; themoclves.
-

c i

{ 3 Establich tne neccusary accurney ror tnic cceputation thrcugn--
e

Ji out its radge.
M i

t

5 i RESULT.'s
.

.

I'ti

@ , 1. It was acreed that a renecnable reprecentation for the
j! uncompensated input unc in terms of differential pressure

[ji only. It was noted by E311ey F.eter Cc=pany that reprecenting
1 inputs as uncompensated level versun representing then in

$1 terms of differential pretsure rende them nc tore or lets
'i likel;. to be reported as " Lad" aler:.2. Thic discuscica ''as

4 in reference to a cuesticn that was raised in the raren 23,
al 1973 memo cent by J. E. Jcces of PEl to J. C. McCreary cf

[i
Bailey Meter. It was, therefore, agreed E'Co. . culd represcr.t
nll uncctpencated input cn the vcricus , jobs as differential

* pressure inputs as oppcced to uncc=pensated levels. It ucs
$ also agreed that 32-cherceter descriptors a :cciated with

these inputs chculd 1.nvc the abbreviation "DP' added to them.
The result of this ccrectent wac that the unccmpensated3

4 inputs would rance from cither CO-O or 320-0 inches rgminell . .
a

! 2. It unc agreed that a sir.th-order curface fit fcr this
I calculation wau incre desirable then a reventh-crdt'r curfnee

fit for various reacenn, amongst then the fact: tMt the

:f E4Co. In-house facility can not go beyond cixth-crder cnd
ripplen are more likely to occur in a teventh-order curfacei, fit than they are in a sixth-order surface fit. Keeping

Lt the denirability of a cixth-order surface fit in raind it.
was agrecd that EMCo. neuld atterpt to iraplement a ::11th-

g j order r,arrace fit uith the Tcllowing accuracy requirements:
o

! Pluu or minua 1/2% of rance in the normal operating .
i i reactor coolarit prcLuuriner tc.9perature rance er
' 600 to C/0 *P, and maximum allcuable error of plus4

or minus 3/1 % ror the balance or the reactor coolantt r 1

h prennuriner ternperature rance.
,

-1

[ 1 It was nnr.*cd that it4Co. would attecpt the irnplementaticn

ksf!h%*MsWQ%Q|MWWzhDMMEEd@-%25 W5&w mv

o
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$U 1. !!. *4nharna WG1 11 . L. !!caltf r 6/d/(3 Par,e 3

re$
w $w<

,

advine ri'! or the resultu. 9h

3 There uau connidera.ble discuou!cn ain ut. the exaci. relatica- @s. 3A
,

,r, .w
chip or the untec reference len te::.per:d ure to the t erperr tu: w

y[.Wthin tir,: pr::. uurizer L t.: .11, and !;. I'. J ahn o r lir.Co. and J. D.

@$$(
Carlton r r L (J participated in come of tia dineuc. : Icn. The

4conclucien that ucre reachcd were that the varinti enr. In
the unter rercrence led tcuperature hcd very 13 ttle errect D2%
upon the final ccmputed value of the ter;>centure ccvpencated hQ
reactor ecoln .L precnuriner IcVel, and, 10 a con.,tcnt tcr.p- NYE
croture vere accuved rcr the unter rercrence leg it could Tkarrect the cutput ty oni about 1/2 cr 1%. Since, hc .- cver, kt

DXCo. han already icplemented scme ucrk uith a vcring unter Ml
7[%$greference leg tempernt,ure it ucc agreed that no cicnifiennt

ucrk could be caved by chani;ing to a constant upter rcreen:c
$:$$Icc terperritu:e. In cdditicn to the preceding, if a conct-nt fa QX

unter reference leg temperature were ascured, it uculd hcvc $Wg

(br$
to have a different value fren jcb to Jcb. and honee uculd

MKalso not alle.. any naving or work to E:Co. IW.? alec ncted
that, the intrcduction of a 1/2 of 17, errcr into the calculatic .: MN
uas elete to th 3anirc.um allouabic tolcrance thnt they felt 4U$hgl
necccccry fcr this ccuputatien. EYJ did acrec, hcuever, that kD
thin relaticuchip usc ba:ically an f r.perical cne and it unc 6 9j
very unlikely that the vcriation relation nip uculd be different NI.$?J
frc- Jcb to jo'). fievicuing the specified variaticn as NM
indicated cn varicun previcus and currcat /cba it trac r. creed h; ,

bet:een EM: and 37.00. that the vcriatjenn cpocified rcr TECc $/N
undcuttly presented the crc.cothest and r.cct probatic v;riatic .,

y$#@W.
H J

and thercrcrc IU21 agreed to roccar.end to their enginecring
;,Mdepartr.cnt that thic particultr relatienchip be used cn all

future Jcbc. It unu further agreed that as lcng en the grp1relat-2cnchip specirled for the varicue joba une the car.e as M?.e.

@dspYToledo's cr S:;t:D's, or that used cn the I-:etropolitan Ediscn
Co. Job, that no attemptc vould be nr.de to chance c:: deviate A
fro a that crc:1ried. If however, any dirrerent relaticaship @;iff
was specificd it was agreed that E:00. Uculd advice re4! cf %E

Q@
that fact and a mutually agrecable relatienchip s:culd te cet

@up to minitriac additional ucrk frcn Jcb te job.
W.pg

(The lact ti.o itent listed under recults are 71 0 listed in a h.nd D%
wri t t en, signed, and datcd agrecc.cnt which is attwhed to thin ter.o. ) {Q.. vw ,,

m
M @p

.

[!.:L.d .L.)M., %.

r$$RLHur.nj Richard L.1!ccler
Attachcent: Mmey

h4
D!ntril.utic n : JW

A-.:AJ;mJ. 11. Je hu lt.t f.3 -41 D. L. Pepp A3-41 J . C . F.cCrea ry A3 l.1 J. E. 1ur :
11. K. Jahn 13-41 J. J. Ibdraann A3-41 11. W. Doccch 12-13 1:. J. Star. MR
J . G. r,teinerunner t2-13 w. T. crecor 10-13 P. t. weintz t.p-13 gp

g:e.II. L.11caler t.2-13
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8
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!
'
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