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Jocket Nos. 50-221
and 50-366

“r. Charles F. Whitmer

Vice President - Engineering
Georgia Power Company

P. 0. Box ¢545

Atlanta, Georgia 30302

Dear Mr. Whitmer:
RE: MODIFICATIONS TO BOILING WATER REACTOR CONTROL ROD DRIVE SYSTEMS

Enclosed you will find a copy of our January 28, 1980 letter to General
Electric which discusses the NRC staff's conclusions regarding proposed
control rod drive (CRD) system modifications related to the elimination
of cracking in the CRD return line nozzle. You will also find a copy of
our February 11, 1980 letter to GE recarding additional analyses of boil-
off rates and CRD system makeup capability. This letter also responds

to @ GE-proposed draft procedure for optimizing CRD pump flow to the
reactor vessel.

We have requested that no mdifications be performed on cperating reactors
until complete guidance has been issued in NUREG-0619. We understand,
however, that prior to our request, modifications were performed at your
facility under 10 CFR 50.59. NUREG-0619 will provide requirements for
your facility. We anticipate issuing NUREG-0619 in its "For Comment"

form in April 1980. If we can be of assistance, please contact your
Project Manager.

Sincerely,
./""'_
\_,w<;<$
.homas'AjVL;polxto, Chief
perating Reactors Branch #3
Division of Operating Reactors

cnclosures:
s stated

cc w enclosures:
See next page



Mr. Charles F. Wnitmer
Georgia Power Company

cc:

G. F. Trowbridce, Escuire

Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.

washingten, D. C. 20036

Ruble A. Thomas

Vice President

P. 0. Box 2625

Southern Services, Inc.
Birmingham, Alabama 35202

Ozen Batum

P. 0. Box 2625
Southern Services, Inc.
Birmingham, Alabama 3

Mr. William Widner

Georgia Power Company

Power Generation Decartment
P. 0. Box &434%

Atiantz, Georgia 30302

Mr. L. T. Guewa
Georgia Power (Company
Engineering Department
P. 0. Box 4545

Atlanta, Georgia 30302

Apoiing County Public Library
Parker Street
Baxiey, Gecrgia 31413

Mr. R. F. Rogers

U. S. Nuclear Regulatory Commission
. 0. Box 710

Baxley, Georgia 31813
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January 28, 1880

Generic Tecrsical Activity A-10

Mr, Ricnargd Gridley, Manager
Fuel anz Services Licensing
Gensral Zlectric Company

178 Cursner Avenue

Sar Jose, California 95213

«

ear Mr, Gridley:

Since wne initial aiscovery of cracking in dofling water reactor (BwR)
carew=al rod drive return line (CRORL) nozzles in early 1877, General
£lecersc (GE) has proposed a numder of solutions to the prodiem {n the
co.rse 3f wnich several documents were submitted for NRC st2ff review.
These aocumenss were 2S follows:

-
-

Sherwood (GE) ¢o Y. Stelle and

TR
g, ,
i culation of CRD system relumm flow

Lesser of March 14, 19 .
%. Mazeson (NRT) regarcing C2

casacity:

G
1

2. Lesser of April 9, 1573, 5. 5. Sherwooa (BE) to Y. tello and

2. Maseson (NRC) forwarding results of CRD sys+es solenoid valve
enzimance testing;

3, Leaswser of May 1, 1873, G. &. Sherwood (GE) to Y. Stelle and

2 Matsson (NRC) forwarging results of CRD syste= solencic valve
perforzance testing; and

&, Lewssr of Novemoer 2, 1879, &. G. Sherwood (GZ) to R. P. Snaider
(N22) forwarging adeitional {nformation as requestec regarding CRD
nyaraulic system performance, especially with regard 2 gcorrosion
srscuces emanating froa carden steel piping.

-

* =
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p— ]

raed the GI rationale for the latest propesed syste= modification
nozzle cracking, namely, total removal of the CROAL and cutling
ing of the CRORL nczzle. Previous submittals nad presented the

r the other mocification proposals discussec herein.
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Mry Richard Grigley -2 - January 28, 1880

Spacifically, your sarch 14, 1975 letter discussed the &I analysis performec
after the NRC's selection of a base case for use in cosparing capacility
{niect high pressure water {nto the reactor vessel when other water gources
were fsolates. This dase case was the 1975 {ncicent at Browns Ferry Unit
Kc. 1, during which the CRD gsystem sometimes was one of the only capadle
ssurzes of high pressure water injection to keen the reactore core covered, The
$22¢ recognizes that the pressure of this capatility had not been directly
assumed 1n any previous safety analysis. However, tne critical need for the
system was 2gain revealed curing the early 1979 {ncident at the Oyster Creex
Nuzlear Generating Statfon, DOuring this fncident the reacior vessel alse
was §solated from other sources of high pressure water and the CRD systenm
Bakeup capadility helped prevent uncover' sz of the active fuel.

r analysis of March 14, 1878, {nclur «C several assumptions which the NRC
£¢ nas found accentadle, Principal imong these was that concurrent
ration of the twe CRD pumps was possible at any plant. This of course
folies that there will De no electrical supply limications and no pump

et positive suction. head (NPSH) 1imits that will De reached. Licensees

.+ asslicants will be required to demonstrate this to be valid, by testing,
pricr %0 our approving CRD return 1{ne removal.

The letters of Asril 9, and May 1, 1978, discussed the solenoid valve
tessing program initiated in response %0 earlier NRC concerns. The original
aralysis of CRORAL resoval without rersuting getarzined that return flow %2
ere reactor vessel from drive cperation would enter CRD cooling water 1ines
e return to the vesse! through the CRD mechanis=s thezselves, Ouring
tasting, however, you dfscovered that the actual path would be @ reverse
flom path through i~e {nsert exhaust di{recsional ceners) valves of the
mon-actuated Hydraulic Control Units. The long-ters cycling of the control
valves in %he reverse direction was a cause of KRC comcerm with regard t2
pessisle aeleterious effects upon the operation of the CRD hycraulic systes.

In response %o this concern, SL tested ten valves which had been rescved
from an operating reactor on «hich the return 1ine na¢ deen fsclatec for
six BONtns. These valves were then compared against testis performed on
five new valves. The results showed that the reverse flow characteristics
ef a1) valves were similar and that degradatfon of the valves to the peingt
sf causing system malfunciion would not be expectes during long-term
normal operation of the system. The NRC staff is sasisfied with these
resules.

Simulates 14fe cycle testing 2lsc was performed on ¢ive valves, resulting
{n *ne getermination that no adverse effects were Causec By the backfiow.
*re N2- staff has found this acceptadle.



Mr. Richarg Gricley -3 - Janyary 28,

Your final letter of Noverper 2, 1979, discussed in cetail your response
%0 staff concerns regarging pessidle degradation of the CRD system ang
fnafviaual CRD mechanisms because of corrosfon prodlems froa cardon steel
piping. Certain medifications were suggested to solve these prodless.
You 2150 aiscussed your recorrendations regarding the installation of
pressure equalizing valves fn the CRD system to prevent, under a hypo-
thetical transient, a large pressure differential across the CRD system
which coul¢ result in excessively fast movement of a selected control
rod. The valves also prevent flow from the carden stee! piping of the
normal exhaust water heager to the drive cocling water heager.

We have reviewed your submittals and have concluced the following:

1. Only licensees of the following classes of plants will be allowed at
this time %0 implement the recommendation to cut and cap with no re-
routing of tne CROAL anc witnout further analysis. Each applicadble
plant must demonstrate, by testing, concurrent two CRD pump operation
(with one exception), satisfactory CRU system cperation, required
flow capadility, and each will de reguirec to install the system
mocifications listed 1n &, delow.

a. 218" BWR/S

b. 251° BWR/6

c. 183" 3wR/4 (only cne pump needed %0 satisfy base case requirement)
d. 251° BwWR/4

No 2odi fications should Se performed on operating reactors prior to
fssuance of the *For Corrent” {ssus of NURIG-0215, scheauiea for
release in January 198&C.

2. We do not accept the hypothesis that the calculations for the above
plants were dounaing. Therefore, prior to our approval of modification
of other plant classes, we shall require analysis similar to that per-
formed on the plant classes of 1. above. The same testing and system
modi fications »iil also de required.

3. we found the 251° 3WR,S (the fifen class analyzed fn the March 14, 1979

letter) presently %0 be unacceptacle for mcaification in that 1ts calcu-

latea flow fell delow the acceptadle base case valye. Further analysis
¢r plant-specific testing soulc prove flow capacity to be acceptadie.

1580



M=, icnara Gridley -4 - January 28, 1580

that the following mocifications be implemented on all
ting the reacva] of the CRDRL without rerouting and those
L choose %o operate with CRD return line flow valvec

t. Iastallaticn of equilizing valves between the cooling water header
and the exhaust witer heager,

B. Flush porss fmstallec at high and low points of exhaust water
heacer piping run {f cardon steel piping 1s taineg; ang

lacemens ¢f carden steel pipe fn the fiow stadilizer loop with

¢. Re
stainless steel ans rerouting directly to the cocling water header.

?
L)

wm

ach licensee rust esta3lish readily-availadle cperating procedures for
chieving maxirum CRD flow %0 an otherwise isolated reactor vessel.

§. Licenmsees who choose %: rersyte the CRORL, efther with or without
cartimuous return line flow to the system Deing tapped fnto, must
832 the GZ-recommendes pressure control station o the cooling water
hesse~, This station 4235 %0 buffer mydraulic perturdations froz
Aty cannectec system {a orcer to prevent pressure fluctuations in

-~ .

the CRD systex.

Moai¥yzasion 4.c 15 bDased unen our decisfon not %o accept the *ao nothing®
pisemmative adcressed in your Wovemder 2, 1575 letter. We consider the
*some ansalute selusicon® (your characterization] to de the correct one and
‘more absolute

a3 ee witn vour recommencaiion, m2de {n accordance with his

$c uisn®, that the car~oon steel piping should be eliminated. We do not
aczent wme ootion of filzes dmstallation as a means of trapping corrosion
sea—icles that have a celetericus effect on the CRD eechanisss. Qur con-
ce=n s wnat {eprogerly maintained f{lters on the cosling water header
2oul2 =esult {n Meatup of arive mechanisms and the pessinflit{v of multiple
drive failures of a %type not previously analyzed.

as we nave discussed only the acceptadbility of the latest GE recom-
23tion discusses ‘n wne four letters. e continue to accept CRORL
<

L B
re-routing 20 2 line outsice cr .. fnment that {n turn provides the retum
€low %5 the reactor vessal (va «iny Out after re-routing results in other

-

PeaL i rements - see &, and 5. aduve). We also fing acceptanle, as a strictly
{mee=‘= measure, the valving out of the CRDAL. However, this will require
{rsse2%ian, during each refueling outage, of that porticn of the 1ine
csmt2ining stagnant water, Mo patter which opticn {s chosen, we w1l
Pesuire corolete inspectica, By dye pemetrant techniques, of the CRUAL
ncizle, the apron are: sesmeath the nozzle, and the sudsequent removal of
4ty sracks found auring the {nspection.
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Mr, Richard Gricley -5- January 28, 1580

Swis uncergcing licensing review and designed anc constructed without
L and 1%s nozzle or modified with the CRORL cut and capped without
g, we will require testing (similar %o that for operating plants) to
tisfactory system operation, return flow capadility equal to or in

adle mocifications of 4. adove also sust be {cplemented. We shall

recuire the estadlishment of operasing procesures for achieving maximua CRD
flow %o an otherwise fsolates vessel. Calculaticns with regarc to base case
reurn flow requirements should de submitted, dut in Yfeu of such calculations,
the staff may accept reference %o a dounding analysis 1f necessary justificatien
is proviged.

Adcitional guidance on this sudject will be contained in NUREG-0619. This

cocumant 1s tenatively schedulec for pudlicaticon in Fedruary 198C.

Sincerely,
\
/“ ~ | A /- . ,'l’ ,L—

S LLUSL o Y LSt
erfell &.fisenhut, ing Oirector

-
- -
Pivision ¢f Cperating Reac
r

Cffice of Nuclear Reaceo guiation
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Panet FEDrUIry 1]. 1980

Generic Task No. A-1J

Mr. Richard Gmme_y, Managsar
Fuel & Services Licensing
Gerera) Electric Company

175 Curtner Avenue

San Jose, California 93125

£y letter catec hovember 27, 1979, you forwarder results of analyses of
boil-off rates and Control Rod Orive (CRD) System Pump makeup capability

for plants not previously adcressed in earlier re]eted submittalis. The
letter 31so included & dreft procedure for optimizing CRD pump flow t

the resaztor vessel,

The hovember 27, 1872 letter was not included in the NRC's Unresoived Safety
Issuz A-70 revize ani the 2n 31/ze- classes of plants will not be included

1n N.=2%-0818, which resolves A-10 and is tentatively scheculed for issuance
in "Fer Comrent"” form by February 29, 1980, However, we see no reason why
licensess ang applicants cannot use the results in the plant- specific analyses
(and testing) reguired by NURZG-0616. S!gn1f1'an ly mere detail will be
reguires in their submittals, however, partic cularly with regard to the assump-
tions utilizeg in derivation of the various flow rates.

We concyr that the GI-proposec procedure for optimization of CRD system flow
te ths pcressure vessel provides a necessary first step toward reaching the
cdesirsc goal, However, in our opinion it is too cumbersome with regard to
measurement of pump discharge flow., When faced with the need to maintain
w2ter lesvel upon loss of other capable high pressure water injection systems,
the operater simdly cannot be burdened with the need to refer to pump curves
er the need to consider what, if any, other portions of system fiow are not
inciuced in a respannad flow meter.

we Delisve that operators should be provided one or two meters capable of
reiiasls direct me2

su re'='° cf one and two pump flow.,
\
Swncereny,

\ﬁb/’j QQ’CJ '

Darrell G. Eisenhut, Acting u1rec.or

Pivision of Operating Reactors
0ffice of Nuclear Rea tor Regulatijcn
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