- UNITED STATES S
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20853 ’

January 28, 1980

Generic_Technica\ Activity A-10

Hr. Richard Sridley, Manager
Fuel and Services Licensing
General Electric Company

175 Curtner Avenue

. San Jose, California 95215

 Dear Mr. Gridley:

 Since the initial ciscovery of cracking in boiling water reactor (BWR)
contral rod drive return line (CRORL) nozzles in early 1977, General

£lectric (GE) has propesed a number of solutions to the problem in the
course of which several documents were submitted for NRC staff review.

These documents were as follows:

1. Letter of Karch 14, 1979, G. 6. Sherwood (GE) to Y. Stello and
R. Mattson (NRC) regarding calculation of CRD system return fiow

" capacitys

2. Létter of April 9, 1879,. 6. G. Sherwood (EE) to Y. Stello and
R. Mattson (NRC) forwarding results of CRD system solenoid valve

- encurance testing;

3. Letter of May-1, 1973, G. &. Sherwood (GE) to Y. Stello and
R. Mattson (NRC) forwarding results of CRD systex solencid valve

perforzance tasting; and

4. Letter of November 2, 1979, 6. &. Sherwood (GE) to R. P. Snafder

' (KRC) forwarding add{tional information as requested regarding CRD
hydraulic system performance, especially with regard 0 corrosion
prodycts emanating from carbon steel piping.

A11 concerned the GE rationale for the latest proposed sysied nodification

to prevent no _
and capoing of the CRORL nozzle. Previous submittals had presented the

bases for the other modification proposals discussed herein.

z71e cracking; namely, total removal of the CRORL and cutting
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Specificaily, your March 14, 1979 letter discussed the GE analysis performed
afier tne NRC'S selection of a base case for use {n cozparing capability to
{nject high pressure water {nto the reactor vessel when other water gources
wers {s3latsd. This base case was the 13875 fncident at Browns Ferry Unit

Ko. 1, during which the CRD system sometimes was one of the enly capable
sources ¢f high pressure water injection to keep the reactore core covered, The
st2ff recognizes that the pressure of this capability had not been directly
 assumed in any previous safety snalysis. However, the critical need for the .
systeT was again revealec curing the sarly 1979 {ncident at the Oyster Creek
Kuclear Geanarating Staticn. During this incident the reactor vessel alsc

was isolated from cther sources of high pressure water and the CRD system
 makeup capadility helped prevent uncovering of the active fuel.

Your ana2lysis of March 14, 1979, {ncluded seyeral assumptions which the NRC
st:ff has found acceptazble, Principal among these was that concurrent
operztion of the two CRD pumps was possible at any plant. This of course
i i{es that there will de no electrical supply limitations and no pump

nes mositive suction.head (NPSE) Timits that will be reached. Licensees

anc apzlicants will be required to demonstrate this to be valid, by testing,
pri¢- o our approving CAD return Yine removal,

The esters of April 9, and May 1, 1978, discussed the solenoid valve ‘
testin; program initizted {n respense 1O earlfer NRC concerns. The original
aralysis of CRDRL removal without rerouting determined that return fiow to
“the reictor vessel from drive operation would enter CRD cooling water lines
&nd ~e7urn to the vessel through the CRD pechanisms themselves. During
testing, however, you discovered that the actual path would be a reverse
flow path through the {nsert exhaust d{rectional control valves of the
non-2zzuated Hydraulic Control Units. The long-term cycling ¢f the control
yalves in the reverse direction was a cause of KRC concern with regard o
pessitie geleterfous effects upon the operation of the CRD hydraulic systes.

In response to this concern, GF tested tan valves which had been resovead
from an operating reactor on which the return 1{ne had been jsolated for
- gix meatns. These valves were then comared against tests performed on
five naw valves. The results showed that the reverse flow characteristics
of 211 valves were sirilar ang that degradation of the valves to the point
of causing system malfunction would not be expected dur{ng long-term
ner=:l cperation of the system. The NRC staff is satisfied with these

resuits. -

Simizsed Yife cycle tasting 2lso was perforaed on five valves; resulting
{p %~z dsnzrmination thzt no acverse effects were caused by the backflow.
The ¥RI saff has found this acceptable. :
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Your final letter of Novemder 2, 1979, discussed {n detail your response
to staff concerns regarding possible degradation of the CRD systea ing
{ndiviaual CRD mechaniszs because of corrosion problems froa carbon steel
piping. Certain modifications were suggested to solve these probless.
You also agiscussed your recommendations regarding the {nstallation of
pressure equalizing valves in the CRD system to prevent, under 2 hypo-
thetical transient, a-large pressure di{fferential across the CRD system
which could result in excessively fast movement of a selected control
rod.  The valves also prevent flow from the carbon steel piping of the
norcal exhaust watar heacer to the drive cooling water header.

_We have reviewea 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 and without further analysis. Each applicable
plant must demonstrate, by testing, concurrent.two CRD pump operation
(with one exception), satisfactory CRD system operation, required
flow capadbility, and each will be required to install the systen

mocifications listed in 4. below.

a, 218" BWR/$

. 251" BWR/6 ‘

¢. 183" BHR/é-(cnlybdne pump needed to satisfy base casa requiresent) .
d. 251° BWR/4 | o

Ko modifications should be performed on operating reactors prior to
igsuance.of the "For Comment” {ssue of NUREG-0619, scheauled for
release in January 1380. ' '

2. ¥e do not accept the hypothes{s that the calculations for the above
zlants were bounaing. 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
podifications will also be required. '

3, e found the 251" 8wR/5 (the fifth class analyzed in the March 14, 1879
letter) presently to be unacceptanle for modification in that its caleu-
latza flow fell below the acceptable base case value. Further analysis
or plant-specific testing could prove flow capacity o be acceptable.
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4, ¥e will require that the following wod
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ificatiens be {molemented on all

plants requesting the removal of the CRORL without rerouting and those

which reroute but choose to operate wi
C ot :

a. Installation of equalizing valves
and the exhaust water header.

b. Flush ports fnstalled at high. and
header piping run {f carbon steel

c. Replacement of carbon steel pipe {
stainless steel and rerouting dire

§. FEach licensee must establish readily-2

th CRD retumn 11ne_f1au valved

between the cocling water header.

low points of exhaust water
piping is retained; and

n the flow stabilizer loop with
ctly to the cooling water header.

vailable operating procedures for

athieving maxirum CRD flow to an otherwise fsolated reactor vessel.

6. Licensees who choose to reroute the CRDRL, either with or without

continuous resurn line flow to the sys
2dd the GE-recormended pressure contro

tem being tapped into, must
1 statfon to the cooling water

- header. This statfon acts te buffer hydraulic perturbations from
any connected system in order to prevent pressure fluctuations in

- %he CRD system.

Modi fication 4.c {s based upen our dacisic
alternative addressed in your Kovemder 2,

*aore absolute solution® (your characteriz
agree with your recommendation, sade {n ac

.solution®, that the carbon steel piping sh

accept the option of filter installation 2
particles that have 2 deleterious effect o
cern is that {eproperly maintained filters
could result {n heatup of drive mechanisms
drive failures of a type not previously an

Rote that we have discussed only the accep

mendation discussed {n the four letters..

n not to accept the "do nothing®
1979 letter. e consider the
ation) to be the correct one and-
cordance with this *sore absolute
ould be eliminated. We &0 not
s & means of trapping corresion
n the CRD mechanisms. Our con-

on the cooling water header

and the possibility of multiple
alyzed.

tability of the latest GE recom-
We continue to accept CRORL

re-routing to 2 line outside containment that {n turn provides the return
flow to the reactor vessel (valving out after re-routing results {in other

requirements - see 4. and §. above). We 2

1so find acceptable, as a strictly

{nterim measure, the valving out of the CRDRL. However, this will require

inspection, during each refueling outage,

of that portion of the line

containing stagnant water. Ko matter which optien {s chosen, we will
require complete fnspection, by dye penetrant techniques, of the CRDRL

nozzle, the apron area beneath the nozzle,
any cracks found during the {nspection.

and the subsequent removal of
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For the 8WRs undergoing licensing review and designed and constructed without
the CRDRL and 1ts nozzle or modified with the CRORL cut and capped without
rerouting, we will require testing (similar to that for operating plants) to
preve sat{sfactory system operation, return flow capadility equal to or in
excess of the base case requirement discussed above, and two pusp operation.
Applicable modifications of 4. above also must be {mplemented. ¥e shall
require the establishment of operating procedures for achieving maxirum CRD
flow %0 an otherwise {solated vessel. Calculations with regard to base case
return flow requirements should be submitted, but {n lfeu of such calculations,
the staff may accept reference to a bounding analysis if necessary justification
{s proviged. -

‘Additional guidance on this subject will be contained {n NUREG-0613. This
_ doc ment is tenatively scheduled for publication in February 1980.

, incerer,

\Q:zézr¥éégé{;fzsenﬁut Acti%zﬁ;rector

Division of Operating Reactors
O0ffice of Nuclear Reactor Regulation



