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Doctet loos. 50-259, 50-260,
j 50-2% anst 20-263

men 0AtvX.1 FO*: Times A. Ippolito, r.htef, operating Reactors Branch #3,
0%,

FPca Richord J. Clark , Project Manager, Orerating Keactors
firanch U, D0F

,

SUt'JEC1: RELL NG 18 G.E. itIGH-DENSITY SPEbi FEL STORAGE R ACKS

on Thurscay, August 24, Wic., me cet vitn representattves ;of General-
Electric Company R.C). Tennessee Valley Authority (TVA), korthern States
Pcuer Campeny (lisp) and Broots cac Perkins Incorporated (B&P) to ciscuss
the swelling nnted by h5P in the four GE High Density Spent Fuel Storatie
racks which were recently installed in the Monticello spent fuel pool
(SFP ). A list of attendees is enclosed.. A previous meeting hao treen

; nold with the above four organtzettores on June 5,1978, to discuss
swelling noted in tne GE racks during faerication of the racks for
Monticello and Browns Ferry.

i

ny letter datett April 14, 1978, the comission issued Amendeent No. 34
to Operating Licens9 Mo. DPR-22 authorizieg Northern States Power
Cer'pany to increase the storage capacity of the Monticello SFP froo 740
to 2237 spent fuel assemblies using nigh denstty storage racts surpl1*d,

by GE. Tne GC stcrate racks consist of a number of square tobes fastened;

i together at the corners as shown in Figure 1. The tubes consist of
. concentric inner and outer souare shrouds of Type 304 stainless steel
| which integrally encapsulate Boral neutron actorber plates. The Soral

plates consist of a natrix of_35t Boron Carbide and Type 1100 altminvo,
! clad en both stoes vith Typo 1100 aluminua. The inner tube of Type 304 -

stainless steel is 36 alls thick; the outer stainless tube is 90 afis
| thick. A cut-away sketet. showing a typical tube anc how they are joined'

toccther is shown in Figure 2. The tubes are supplied to GE oy Brooks
. and Perkins, who is riso supp1rin
| encapsulated in stainless steel) g similar tunes (i.e., Boralo to Exxon Corporatica-for proposed use

i 1 at Salen and Coot ace to tioclear Service Corporation for proposed use'

l at Zion ) and 2 anc Dresden 2 and 3. The stethod of fatiricating the
tuoes and a picture of a finished tube is shown in Figure 3
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On July 10 ano 1),1976. Monticello installed two of the new E rects in
their SFP. On August B and 9,19?s, two addltional .rects were insta11ed.

(

Prior to installation in the SFP, every cell in all the racts had been
checked with e 5.%" f ull-length guage. (The nominal inside dir.ension of the

.
'

tut,cs is 6.25".) 1here was no evidence of any swelling to the tubes. Follow-
in9 installation of tne fcurth rack in the Monticello SFP, n!5P proceeded with
nectron attenwtico neasurcents of the tunes and spaces cutside the tubes.
ine source was cont 61ned in a pia vith a nominal outside air ension of S.%"
and a caxism neasurea omension of 6.00". ( At one point near the bottora#

of the p1g, the polye thfline shielding was ricpled to the 6.00* dimension.)1her5 are totsi of 55 tudes in enh codule plus b4 storage spaces between
the totes. 01 the total DD tubes in the four mocules, the t10 would notgo into 9 tubes. On a tentn tube, the pig hune up near the top, but went

. cown ou its c.en accord, lhese ceasurecents were cade on August 11 and!

12, 1978 or within 3 to 4 days after installation of the third and fourth.

co.lules. Or, August 15 and 16, 1976, the ten suspect tubes were rechecked
with the 5.9b" full length guage; the guage would not f1t in any of the 10tubes. The tubes trere also checkec with a 5.45" dummy fuel essembly that
is the saco dinensions as a reguler spent fuel assembly. The dumv fuel

i assembly coulc not be inserted into 2 tubes, both of which were in the
rodules that had been onner water nout 5 weeks (i.e., the modules installedJuly 10 and 11,1:s70). There were two tubes in the two recently installed
:*odules (i.e.. the two nodules tnat had only been under water for 4 days

>

:
when the swelling was noted) in which the cuwey fuel assepoly hung-up butslide into the tube of t ts own weight.;

GE and M5P are certain that none of;

tre 10 tubes in which swelling wcs noted bad been tubes in which the bladcer
|
. hed rupturec during fabrication 50 as to wet the boral plates.

On Thursday, August 17,_1978, kSP inspected the swollen tubes with a TV
catere ano lights. The swelling was confirned by visual observation. Iti
was noted that the swelling was prinarily in the upper half of each tube.

Following installattan of the second and fourth riodules under water, h5Pi stoted bubbles coning up from sone tubes. The bubbling was readily
observable for 3 to S cays. The escaping gas _ was analyzed and found tobe rich in hydrogen.
indications of swellintt when subsequently exasined.lione of the tubes that were bubbling showed anyi '

:
'

i

Since the nodules were installed in the Monticello $FP, the water temperature? has been aboul,fvJoF. Specific conductance of the water has been less than
1 c:1crochis ~and the pH hss been essentially neotral,y

,
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There has not been any spent fuel stored in the new f4 rocks at Monticello., ,

However, the facility is scheduled to shutdown for refueling on October 14,1

1978, at which tiee 121 fuel assemblies are scheduled to be replaced. - There
are present,1y,61h spent fuel asennlies in the $FP as a result of five
previous refuelings. At the forthcoming refteling, WSP will have to store'

soea.t fuel in 11% of the C76 storanc spaces in tim four nne racks.

In tae case of tre Erowt s Terry Mucle:r Plant (CFMP), there are far of the
nN GE rach on site. Growns Ferry tinit flo. 3 is schehled to shutdown on'

Secter.ber 1, I??L for the first refueling of this Volt. Ibe entire core of
7b4 f uel ass +Dif es is Scheduled to be of f-loadeo into tho SFP to peralt
**oJifications to tie; control rod drive return linc. At the cmpletion of

'

| the refinlin; ::nd r.cintenance uutne, 2M spent fuel asse%)les will
re:iain in tN grup.3 srr. Since the new fuel is also stored in the 5FP,
TVA needs 4tcrave scace fer 972 fuel assembites at the tioc of shutdown.< i

; TVA has uted 3 oumy fuel asse::b1) to check all tuben in tite four racks'

on- si te, to swelling was evident in any tube. GE also ctected the racks
under faseteattan by Chicagc Drfdge and Iron Auclear-General Electric'

(CSIN) at henphis with a 6.050* puage.,

.
,

The cause of tre swiling in the tubes at Monticello is one to corrosion
of the altr5tntr3 cladrfing on the Boral. Whenever corrcston occurs, hydrogen
is liberated 45 tre ricta) surface is oxidized (corroded). All saetals'

exhibit an initially h155 corrosion rate when exposed to an aqueous,

j environment. If tte metal foms a protective corrosion product oxide film,
i i and the filo is not renoved by chemical or rechanical action, the corrosion

rate levels of f with time. The Boral sheets in the GE racks are not,

! anooited prior to being encapsulated in stainless steel. If water contacts
L this non-passtvated surface, there is an initially hign rate of corrosionL

(and th9s high rate cf hydrogen generation) until a protective oxide film
|is forwd. G1 astinctes that if water enters the encapsulating stainless

steel tubes. the int tial corrosion of the aluainum cladding generates about
. a 11ter of tydrogee until the surface _is passivated.
l

As discussed previously, Broots and Perkins (54P) is the only supplier for; .

| q tiore). 06P supplies the Boral sheets either encapsulated or plain. The
j il shroud (encapsulating) t:starials offered ey BAP include Type 304 stataless
i d steel. Type 6061 aluminum or Type 5083 aluminuet. trooks anc Perkins

I weld the inner and outer tube configurations on a custos made 20 footj longitudinal seas welder. The ends of the ' shrouds are fomed together
1 anc this interface is then seal-Welced by hand "to assure a leak-tight: nodul e'. Brooks and Perkins states in their literature that *each full-; penetration weld is 10% visually inspected" and subjected to various

':\
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types of h0E testing. The end welds are 1005 tre penetreet tested.
When N$p inspected the tubes in the Monticelle FP free which bubbles
were emanating with the underwater light and TV camera, they noted at
least one ins *tnce where there was not a juncture between the longitudinal
and end-welds. These tubes had passed the SA inspections by Brooks and

i

j
Perkins at Levenia, Michigan and the QA inspections by Chicago Bridge end
Iron and E at Memphis,-Tennessees
inspection should have detected the lack of closureeAccording to CAP, the dye pnetrantWith B&P s
Concurrence, NSP completed the welds uslag Code qualified welders..1

Af ter tne tubes were fabricated and inspected-at Brooks and Perkins, the
; i

i tubes were fabricated into racks (modules) at Hamphis, Tennessee by
CBIH/CE. As shown in Tigure 2, an angle is welded onto the sheet s'etal
tubes to join them together. When the initial racks were being fabricated'

by Cb!N, there wre instances of burn-threvgh during welding of the angles.
.

The sandwich construction of the tubes was intended to be leak-tight. It
t

j
. appears that the leaks in the tubes at Monticelle (evieenced by the bubbing! !

j I and swelling) was most likely the result of (1) failure to seal the tubes
durin2 fabrication at trooks and Parkins, (2) the welding performed en the'

! tubes during fabrication of the racks at Meephis and/or=(3) en stresses
; ! induced on the angle welds during transport and handling of the racks.
4
.

t The tubes in the E rocks are about 14 feet leeg. Under water, there is,

! ! e differential pressure of about 5.5 psig between the top and betten of: ; the tubes due to the hydrostatic head of water. E estimates that the
| 36 uil stainless steel. tube will withstand about 4.5 psig internal pressure
| before deforring. If there is a leak at the bottes of a tube which allows

| ! water to enter, the hydrostatic head of water preeents the hydrogen from
| | escaping through the sace hele entti the internal pressere is greater than
| ; - the hydrostatic bead and this pressure is greater than that which deformsthe tube.

If the wall thickness of the inside stainless steel tubes were
j

increased to withstand more than 6 psig, swelling would not likely accet-
;

,

!
I

even if there were a leak in a tube.I
| The presence of water within the tubes will cause corrosion of the heral

| ! (evidenced by the hydrogen generation). The potential extent of the
corresten attack was discussed based en cerrosies data submitted by trooks
and Perkins, the emperience and test results with seral in the treethaveej

| Reacter and experience with Boral in a111tary and test reacters. The ,

|
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staff's sain concers was the poteattel for galvanic corresten becessa of -
j the relatively large aroes of cathode (stainless) to anode (81 mines)I i

under crevice conditions. R$P and TYA have committed to install corrosionj
test specinens in the Menticelle~ and trewas Ferry $FP's that will be

.

; j
examined each year to evaluate the corrosion behavier of the teral. The
available corrosion cata is adequate to support the" conclusion that;

corrosion and pitting of the Boral is not a safety concern for the near,

future. The staff is continuing the evaluatten of the corrosion behavior<

of Boral under coupled and crevice conditions for long-term exposures! (i.e., 20 to 30 years) to various aqueous environnent.s.
'

! I

At the conclusion of tt.e meeting, a caucus was held with the IRC attendees
,

! and rianagement. Conclusions reached wereri

, 4

'
| h To approve (I's propoul to delli a hole in the top of the tubes in
i the four racks currently in the Monticello SFP and the four racks atj j Browns Ferry !! nit No. 3 to prevent swelling in these racks.-; i

,

: 2. To request a commitseat from NSP and TVA to store spent fuel for;
the immediate future only in the spaces adjacent to . tubes. NSP

i
stated that it is their-latest to store the spent fuel discharged

,

: J
; I euring the fall 1978 nutage in the spaces adjacent to tubes until

the use of the poison tubes is required for a full core efflood or; !
untti tnitiation of Phase 11 of the rock replacement program. TVA
agreed to the same committment.

,
:
! I
'

3.
TVA was requested and committed to. install corresten test specimens

i

!
in the crowns Ferry Unit so. 3 SFP that will be periodically removed

i and examined to check the long-term corrosion behavior of Boral
,

sandwiched between Type 304 stainless steel.
i

I&E will_ be requested to review the QA proc' dures at Brooks and
; 4. .

,
.

j j| Perkins, C61N-GE, NSP and TVA with respect to determining whether
e.-

the inspections con detect if- a tebe is leek-tight prior to and afterj
fabrication into re:ks.

I

! 5..
The design of the GC High-Density Fuel Storage $ystem is beingi evalwated as a topical report. The need for the tubes to be leak-; :

tight will be evaluated as pant of our review.,

,

; i 6.
i | The destsn and installation of the spent fuel storage racks for

Monticello has been approved by MCs for the four racks, WSP can -"

nodify the racks (by drilling the holes ja the tubes) under.
,

V
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Sect 1Tn 50.59. For Browns Ferry. TVA will have to acend their'

submittal of Dece*ber 5,1977 desertbing the proposed design
nodt fication, why the modification is acceptable, and a revised,

1

envirorcental assessment. The revised subcittsi should oescribe
_ the proposed tettporary rearrang6xnt of rects in the Unit No. 3i

SFP (i.e.. A new high density racks and 39 existing rack:; rather-

than 19 new rodules as described in the existing sunnittals,
since only 4 of the new nodules are presently fabricated and
avc11eble).

I

a -
P.tr/ nard J. C crk. Project fianger'

i , Optrating R cctors Drenct #3'

Division of Operating Reactors
!
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i 8 NUCLEAR REGULATORY COMMISSION-n

i $ :I WASHING TON. D. C. 20555

i \*..../,.

:

. Tennessee Valley Authority
,

;
ATTN: Mr. N. B. Hughes

: Manager of. Power -

| 830 Power Building
' Chattanooga, Tennessee 37401

s. ,

; .

Northern _ States Power Company-.

; ATTN: Mr. L. O. Mayer, Manager
|

Nuclear Support -Services

E 414 Nicollet Hall - 8th Floor. ,

1 Minneapolis, Minnesota :55401
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NRC.PDR P. Check

'

c Local PDR .G.-Lainas- .

'

J. NRR Rd0 B. Grimes-

| ORBf3 Rdg D.~ Davis
E. G. Case Project Manager'

;

|- V. Stello .0ELDE

| H. Denton: .Ol&E'(3)~
~

i D. Eisenhut -S. Sheppard
A. Schwencer: NRC. Participants-

-D. Ziemann ACRS-(16)
'

..T. Ippolito TERA
,

R. Reid J. R. Buchanan.
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2Tennessee Valley Authority --

|

cc: H 5. Sanger, Jr., Esquire
General Counsel'

4

Tennessee Valley Authority
400 Connerce Avenue

.

, E 11B 33 C'

Knoxville, Tennessee 37902

Mr. D. McCloud
Tennessee Valley Authority
303 Power Building

,

Chattanooga, Tennessee 37401
.

Mr. William E, Garneri

Route 4, Box 354
: Scottsboro, Aiabama 34768
i

Mr. C. S. Walker
Tennessee Valley Authority,

-

400 Commerce Avenue:
4 90199 C
Knoxville, Tennessee 37902

Athens Public Library
| South and Forrest.' '

Athens, Alabama 35611
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Northern States Power Company -3-
1

:

! Cc'

Gerald Charnof f, Esquire The Environmental Conservation Library
Shaw, Pi ttman, Potts and Minneapolis Public Library

Trowbridge 300 Nicollet Mali
1800 M Street, N. W. Minneapolis, Minnesota 55401
Washington, D. C. 20036

Arthur Renquist, Esquire
Vice President - Law
Northern States Power Company
414 Nicollet Mall
Minneapolis, Minnesota 55401

' Mr. L. R. Eliason
Plant Manager
Monticello Nuclear Generating Plant
Northern States Power Company
Monticello, tiinnesota 55362

Russell J. Hatling, Chainnan
Minnesota Environmental Control

Citizens Association (MECCA)
Energy Task Force
14411elbourne Avenue, S. E.
Minneapolis, Minnesota 55414

Mr. Kenneth Dzugan
Environraental Planning Consultant
Of fice of City Plar.ner
Grace Building
421 Wabasha Street
St. Paul, Minnesota 55102

Sandra S. Gardebring
Executive Director
Minnesota Pollution Control Agency
1935 U. County Road B2
Reseville, Minnesota 55113

Mr. Steve Gadler
2120 Carter Avenue
St. Paul,11innesota 55108

Anthony Z. Roisman
Natural Resources Defense Council
917 15th Street, N. W.
Washington, D. C. 20005
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ENCLOSURE

; , ATTENDANCE-- MEETING ON SWELLING IN GE

SPENT FUEL STORAGE RACK

AUGUST 24, 1978

Name Organization

Dick Clark NRC
Don Kirkpatrick NRC
Ed Lantz NRC
John Zudans NRC
Bill Russell NRC
Bart Buckley NRC
Gary Zech NRC
Wally Wheadon GE
Hal iluntley GE
David Dawson GE
Ed Grinon GE
Dennis McCloud TVA
John Hutton TVA
John Weeks Brookhaven National Lab
Leslie Mollon Brooks & Perkins Inc.
Leon Rafner Commonwealth Edison

i David Nevinski NSP
Tom Eckhart Exxon Nuclear
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