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Docket Nos. 50-321
and 50-366

Mr. Charles F. Whitmer
Vice President - Engineering
Georgia Power Company
P. O. Box e545
Atlanta, Georgia 30302

Dear Mr. Whitmer:

RE: MODIFICATIONS TO BOILING WATER REACTOR CONTROL R0D ORIVE 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 regarding additional analyses of boil-
off rates and CRD system makeup capability. This letter also responds
to a GE-proposed draft procedure for optimizing CRD pump flow to the
reactor vessel.

We have requested that no .mdifications be performed on operating 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

j your facility. We anticipate issuing NUREG-0619 in its "For Coment"
form in April 1980. If we can be of assistance, please contact your
Project Manager.

Sincerely,
'

- .

p o, Chief

| Operating Reactors Branch #3
| Division of Operating Reactors
|

| Enclosures:
| As stated
!

'

cc w enclosures:
See next page

.
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Mr. Charles F. Whitmer afrit 7 IH;

Georgia Power Company -2-
:

cc:

G. F. Trowbridge, Escuire
Shaw, Pittman, Potts and Trowbridge
1800 M Street, N. W.:

Washington, D. C. 20036
;

Ruble A. Thomas
Vice President
P. O. Box 2625
Southern Services, Inc.

| Birmingham, Alabama 35202
.

Ozen Batum
,

P. O. Box 2625
Southern Services, Inc.
Birmingham, Alabama 35202

Mr. William Widner
( Georgia Power Company

Power Generation Department
1

P. O. Box 4545
Atlanta, Georgia 30302

Mr. L. T. Gutwa
Georgia Power Company
Engineering Department

: P. O. Box 4545
Atlanta, Georgia 30302

;

Apoling County Public Libraryt

! Parker Street
Baxley, Georgia 31413

Mr. R. F. Rogers
U. S. Nuclear Regulatory Co. mission
P. O. Box 710
Baxley, Georgia 31513

.
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Generic Tech .ical Activity A-10

Mr. Ricnard Gridley, Manager
Fuel an: Services Licensing
General Electric Co:n::any
175 Curtner Avenue
San Jose, California 95215

Dear Mr. Gridley:

Since tne initial discovery of cracking in boiling water reactor (S'n'R)
control rod crive return line (CRDRL) no::les in early 1977, General
Electric (GE) has proposed a numoer of solutions to the problem in the
course of whien several documents were submitted for NRC staff review.
These cocuments were as folicvs:

Le:te- of March ih,1979, G. G. Sherwood (GE) to V. Stello and1.
R. Ma: son (NRC) regarcing calculation of CRD system return flow
ca:acity;

Le:ter of April 9,1979, G. G. Sherwood (GE) to Y. Stello and2.
R. Mattson (WRC) forwarding results of CRD systes solenoid valve
enc:;rance testing;

Letter of May 1,1979, G. G. Sherwood (GE) to Y. Stello and2. R. Mattson (NRC) forwarcing results of CRD system solenoid valve
pe-f or ::ance testing; and

Letter of Novee:eer 2,1979 G. G. Sherwood (GE) to R. P. Snaider
(G~) forwarcing adcitional information as requested regarding CRD

4.

hycraulic system performance, especially with regard to corrosion
procuc s e=anating fro: car:on steel piping.

All c:ncerned the GE rationale for the latest proposed system modification
to prevent no::le cracting; namely, total removal of the CRORL and cutting

ca::ing of the CRDRL nc::le. Previous submittals had presented thean:
cases for ne otner socification proposals discussed herein.
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1 Mrs Richard Gricley -2- January 23, 1980

Specifically, your March 14, 1979 letter discussed the EI analysis perfornec
after the NRC's selection of a base case for use in comparing capability to
inject high pressure water into the reactor vessel when other water sources
were isolatec. This base case was the 1975 incieent at Browns Ferry Unit .

*

No.1, during which the CRD system samtimes was one of the only capahle TheScurces of high pressure water injection to keep the reactore core covered.t

staff recognizes that the pressure of this capability had not been directly
assumed in any previous safety analysis. However, the critical need for the
sys*e was again revealec. curing the early 1979 incident at the Oyster Creek
Nuclear Generating Station. During tais incident the reactor vessel also'

was isolated free other sources of high pressure water and the CRD system
sateup capacility helped prevent uncovert aq of the active fuel.

;

| Your analysis of March 14, 1979, includad several assumptions which the NRC -

staff has found acceptable. principal among these was that concurrent
oseration of the two CRD pumps was possible at any plant. This of course

; irclies that there will be no electrical supply limitations and no pe=pI

ne* pcsitive suction., head (NPSM) limits that will be reacned. Licensees
c1 ap;1icants will be recuired to cemonstrate this to be valid, by testing,
prior to our approving CRD return If ne removal.

The letters of April 9, and May 1,1979, discussed tne solenoid valve
testing program initiatec in response to earlier NRC concerns. The original
ar.alysis of CEDRL recoval without rerouting deter =ined that return flow to
tne reactor vessel from drive operation would enter CRD cooling water lines
end return to the vessel tnrougn the CRD mechanis:s the=selves. During
testing, however,.you disc:vered that the actual pata would be a reverse
fipw path througn tr.e insert exhaust directional control valves of the
non-actuated Hycraulic Control Units. The long-ter= cycling of the control
valves in the reverse direction was a cause of XRC concern with regard to
pcssible celeterious effects upon the operation of the CRD hydraulic syster-I

!n response to this concern, GE tested ten valves which had been reso.ved
from an operating reactor on .hich the return line had been isolatec for
six months. These valves were then coccared against tests perfor-sed on
five new valves. The results shcwed that the reverse flow characteristics
of all valves were sir.ilar and that degradation of- One valves to the peint
of causing system r.alfunction would not be expectec during long-term
normal operation of the system. The NRC staff is satisfied with these .

results.

Siculated life cycle testing also was performed on five valves, resulting
in *ne ce*ermina* ion that no adverse effects were caused by the bactflow.
Ine NR staff has founc this acceptable.

- .
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3- January 28, 1980Kr. Richarc Gricley -

.

Your final letter of Novemoer 2,1979, discussec in detail your response
to staff concerns regarcing pessible degradation of the CRD system ano

i

i incivicual CRD mechanisms because of corrosion proble:s f rom caroon steel
piping. Certain modifications were suggested to solve these problems.
You also ciscussed your recorrendations regarding the installation of
pressure equali:ing valves in the CRD system to prevent, under a hypo-
thetical transient, a large pressure dif ferential across the CRD system
which could result in excessively f ast movement of a selected control
rod. The valves also prevent flow from the carbon steel piping of the
nor-al exhaust water neacer to tne crive cooling water heacer.

Ve have reviewed your submittals and have concluced the following:

1. Only licensees of the following classes of plants will be allowed at
this time to implement the recommendation to cut and cap with no re-
routing of tne CRORL anc witnout further analysis. Each applicable
plant must demonstrate, by testing, concurrent two CRD pump operation
(with one exception), satisf actory CRD system operation, required
flow capability, and eacn will De requirec to install the system
accifications listec in a. below.

a. 218' SWR /6 m

b. 251 ' B WR/6

c. 183" SWE/4 (only one pumo needed to satisfy base case requirement)

d. 251' BWR/4

No mocifications snould te performed on operating reactors prior to
issuance of ne 'For Comment * issue of NUREG-Oil 9, scheculed for
release in January 195C.

2. We do not accept the hypothesis that the calculations for the above
plants were bouncing. Therefore, prior to our approval of nocification
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
socifications vii1 also be requirec.

3. We found tne 251' 3WR/S ( ne fif ta class analy:ed in the March 14, 1979
letter) presently to be unacceptacle for mocification in that its calcu-
latec flow fell Deloa :ne acceptacle base case value. Further analysis
er plant-specific testing coule prove flow capacity to be acceptable.

.
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Mr. Ri car G ri dl ey -4- January 28, 1980
.

.

4 he will require that the following m:difications be implecented on all
plants requesting the re::cyal of tne CRDRL without rerouting and those
wai:n reroute but ch: se to operate with CRD return line flow valved
cat;

Installation of equali:ing valves between the tooling water heacera.
anc the exhaust water header.

S. Flush ports installed at high.and low points of exhaust water
heacer piping run if caroon steel piping is retainec; anc

c. Replacement cf car::n steel pipe in the flow stabilizer loop with
s ainless steel anc rerouting directly to the cooling water header.

5. Each licensee rust esta:lish readily-available c;erating procedures for
achieving maxicu ORD flew to an otner ise isolated reactor vessel.

6. Licensees who cnoose : reroute the CRDRL, either with or without
c rtinuous return line flow to the syste being tapped into, must
ac: ue GE-re :enende: pressure control station to the cooling water
h e n ae r. This station acts to buffer hydraulic perturdations frce
any c:nnectec systec in or:er to prevent pressure fluctuations in
tne CR0 systec.

M::ification 4.c is based upon our decision not to a::ept the "co nothing"
al .e-native accressed in y:cr Wovemoer 2,1979 letter. We consider the
'xce a:s:1ute solution' (your characterization) to de the correct one and
ag te viu your recomenca: ion, r. ace in accordance wita :Af s "more absolute
s:iu .i:n*, that the car:>:n steel piping should be eliminated. We do not
ac:e:t ce Option of filter insullation as a means of trapping corrosion
pa-ticles that have a celetericus effect on the CRD cecnanis=s. Our con-
ce n is tnat improperly maintained filters on the :: cling water header
coul: result in heatup of crive mechanisms and the pcssibility of cultiple
crive f ailures of a type n:t previously analy:ed.

Acte cat we nave discussed only the acceptability of the latest GE recom-
sentation discussec in the four letters. We continue to accept CRDRL
re-r:ating to a line ouuice cruzinment that in turn previces the return

|
flow to the reactor vessel (va'. < n.3 out af ter re-routing results in other

|
re:cf re ents - see 4. anc 6. ab;ve). We also find acceptaole, as a strictly

|
in eri: nessure, tne valving out of the CRDRL. However, tnis will require

i ins:e:-icn, during ea n refueling outage, of that portion of the line
1 ::ntaining stagnant water, he zatter which option is chosen, we will
' re:uire c::=lete insce tion, by dye penetrant techniques, of.the CRDRL

-n:::le, the acron arts tenea n ce ne::le, and the subsequent removal of
a y tra ts fcund curing ne inspection.

| D"D *D ~ yn
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Mr. Richard Gridley -5- January 23, 1950
,

For the 5'O.s uncergcing itcensing review and designed anc constracted without
the CRDRL and its no::le or modified with the CRDRL cut and capped without
rerouting, we will require testing (similar to that for operating plants) to
pr:ve satisf actory system operation, return flow capability equal to er in
excess of the base case require:nent discussed above, and two pu.ap operation.
Applica le socifications of 4. above also cust be 1::cle:mented. We shall
require the estaolish:nent of operating procecures for achieving maxine:s CR0
flow to an otne Nise'isolatec vessel. Calculations with regarc to base case
re *.u rm fl ow requirements should De submitted, but in lieu of such calculations,
the staff s.ly accept reference to a bounding analysis if necessary justification
i s proviced.

Adcitional guicance on this subject will be contained in NUREG-0619. This
cocu .en. is tenatively scheculec for publication in FeDruary 1980.

Mincerely,

$0 '- J A L(
~

eil G. /Ti sen5ut, 'Ac:1ng'01 rector
Division of Operating Reactors
Office of Nuclear Reactor Regulation

.
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** * February 11, 1980

Generic Task No. A-10

Mr. Richard Gridley, Manager
Fuel & Services Licensing
General Electric Company
175 Curtner Avenue

. San Jose, California 95125

Dear Mr. Gridley:
,

Ey let.er dated November 27, 1979,.you forwarded results of analyses of
boil-off rates and.C:ntrol Rod Drive (CRD) System Pump makeup capability
for plants not previously addressed in earlier related submittais. The
letter also included a draft procedure for optimizing CRD pump flow to
the rea: tor vessel.

Tne November 27, 1979 letter was not included in the NRC's Unresolved Safety
Issus A-10 review anc the analyzed classes of plants will not be included
in NUREG-0519, which resolves A-10 and is tentatively scheduled for issuance
in "Fcr Coment" form by February 29, 1950. However, we see no reason why
licensees and ap;licants cannot use the results in the plcnt-specific analyses
(and testing) required by NUREG-0619. Significantly more detail will be
required in their submittals, however, particularly with regard to the assump-
tions utilizec in derivation of the various flow rates.

We concur that the GE-proposed procedure for optimization of CRD system flow
to the pressure vessel provides a necessary first step toward reaching the
desired goal. Ho ever, in our opinion it is too cumbersome with regard to
measurement of pump discharge flow. When faced with the need to maintain
water level upon loss of other capable high pressure water injection systems,
the. operator sicoly cannot be burdened with the need to refer to pump curves
or the need to consider what, if any, other portions of system flow are not
included in a respanned flow meter.

We believe that c:erators should be provided one or two meters capable of
reliable direct measurement of one and two pump flow.

\51pcerely,

INI . bidi
'

,

Darrell G. cisenhut, Actin: Director,

Division of Operating Reactors|
'

Office of Nuclear Reactor Regulation

'
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