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SIMARY OF tERTING UITH MONTICELLO REGARDIEG OBSERVED FURL FAILURES
e ettt .
A meeting was held at the Honticello plant with Tlorthern States
Power (UI8P) nuclear personnel, lionticello plant personnel, a Gen-
eral Electric field representative, and URC~Region III inspectors
(sec enclosure 1) to discuss and inspect lionticello fuel. Failures
vere obgserved in 10 fucl assemblies that were recently dechanneled
and inspected but which had been discharged early this year. ost
of the day (July Oth) was spent inspecting four of the fuel zosen-
blieos (GITO 178, WIO 274, HLTO 423, and MTO 337) at the spent fuel
pool with a borescope. This included identifying the failure loca-
tions, photographing some of the failures, and attempting to video-
tape the failed fuel rods. Ho videotapes vere obtained becsause of
tape recorder problens. Since the initial inspections were performed
using an undervater T.V. camera uith poor resclution, some of the
borescope observations are different than orizinally reported
lionticello personnel. Insuection of these four assemblies with the
borescone revealed the following.

The assenbly with the nost damage was HTO 178, which was reconstituted
prior to preinsertion during cycle 2. Total exposure was abcut 12,400
UUD/TY in two cveles of operation. A sories of cracks totalinn about
feet in length and covering the upper three cuarters of the fueled
region ware observed on & corner rod adjacent to the control blade
tip. The craci uidths varied, appecaring to be as larse as 1/8 inch.
Iin zeveral places, cracks starting at different axial lccations prop-
agated such that wore than one crack could be ob erved at the saie
axial locaticon. At one location, the corocks ran into each other re-
sulting in the romovael of a dlamond shaoped plOCﬂ of claddéins about
1/4% inch in width. The edges of the claddins {(thickness) at the
cracks apsﬂared clcan with no visible hwvdride formatiors. The sur-
faces of the fuel exposced sceen throurh the craci: openings had a
vellow-orange-twhite appearance, which may have been oxidized fuel
(3 0 ) or an oxide of one of the fiszion products (Cs, b, Nu, Te).
Tne eracks extended alonn the cladding passing beneath the spacers.
All rod‘ of the assenbly were coverad ult? o unifore iron ozide (rust
coating in the fuﬂi rezion except for the failed rods which had o dark
”ray color in tbe vicinity of the failure. The djvk ”raj color alse
anneared cn the paceru near the fziluroes in the cladding. A tyrienl
hydride blister vas se 9 on tie cladding. /77L0M4A,g’
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Fuel assenbly MTO 278 also had a fuel rod (adjacent to the control
blade) that had a large number of cracko in various stages of develw
opment located between the second and third spacer. The appearance
of the ecladding edpes, the U0 fuel and difference in color of the
cladding around the cracked region were similar te that obsorved on
fuel rod MTO 178, althoush not as extensive.

Fuel assembly MTO 423 had one failed fuel rod located in the corner
adjacent to the instrument tube. The rod had several cracks located
between the fifth and seventh spacers from the bottom of the assembly.
One particularly extensive cracked region uas observed above the Fifth
apacer. This vas also a rcconstibuted assembly that had two cycles of
opcration and an exposure of approximately 12,400 HID/HTU.

Fuel asseably MTO 337 had a failed fuel rod (adjacent to the blade
tip) uhich had relatively minor hairlinc cracks located hetucen the
fifth and soventh spacers compared to the other asseomblies. Burnup

on this asseanbly was about 15,500 MUD/MTY.

I alse obtained sketches from Johm lerrape (llonticello) of the crack
locations he identified from his previous inspection of all 10 assem-
blies. Based on ny interpretation of his date, there werc 13 corner
reds identified as having failurea. Eight occurred on the rods ad-
jacent to the blade tips, three occurred in the reds adjacent to the
instrument tube and two occurred on the rods adjacent to the control
rods. In addition, tuo failures were obsorved in rods adjacent to
the corner rod. Although failures vere observed at all axial loca-
tions, it appears the predonminance of failures occcurred in tho upper
half of the fuel rods. The asseablies cxamined, with the exception

of MTO 423, appear to have had the worst failures of the 10 bundles.

M. ¥H. Skarshauvsg, a General Electric field representative, was present
during the inspection. He commented that he has scen some 7x7 Tuel
rods with worst local failures, but has nover secn any with cracks
thiz long before. Also, the cracks hoe has seen in the past did not
propasate beyond the spacer grids., Qle felt the types fallures at
Honticello were typical of those seen 2t other plants having fuel

of this vintane 2nd attributed the failures prinaprily to pellet clad-
ding mechanical interactions (PCHI).

On the second day tho affects of plaat operation siith falled fTuel,
the response of the detection systems, the effects of rod exercise
on activity rclease, and any avallable data and informntion that
aight be helnful in evaluating the problen werc discussed. The data
obtained conaisted of:
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and core burnup for cveles 1, 2 and 3. Theoge also s
the locatioh of improved |77 and 8x8 ficl assemblies
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Axial power profiles for cach of the ton fuel assemblies.

Control rod pozltion versus expogsure for the control rod
adjacent to each of these assemblies.

Leaker fucl asscmblies. discharsed after each cycle and
their core location and oxposurec.

Other fuel asscmblies discharged each ceycle and their
location.

Fission gas scample activity at steam jet air cjector from
1973 through 1975.

‘Power history for 1975.

1 /I ratiog and I activity in primary coolant from
1973 through 1975.

Puring diccussions of the failures, Lt s wentioned that GF had oxe
perienced some mixup betueen the 1.13 and 2.959 enrichments Zuring the
early fabrication of the 7Tx7 fuel assemblies. The initizl core of
Drecden 3 had this fuel, as did half of llonticello. DRascd on statice
tical analysis obteined from gamna scanning of Oresden 3 fuel rods,
tuelve fuel asscmblies at Monticelle were inapectad. Thera is a
possibility, since all of the failed rods were of 1.13% enrichuent,
that at least a feu of thezc failures might be attributed to this
cause.

The offeects of rod excercise on off-gac releasc was also discuscad.
In the past, Monticello had perforned the rod exercise at operatine
povier by inserting all the control rods one notch (6 inches) and
then withdrowing them, This exercisce takes approximately 20 seconds.
To maintain the off-pas activity indicated by the monitor located nt
the steon Jet eir cjoctor (SJAE) at .10 rem/hir (plant alarm set at
12=1/2 rem/itr) it was found that the reactor power had to be reduced
at a ratc of 10 lle/day. Recently, they have boen reducing rcoactor
operating pover to 707 pricr to initiation of the rod cxercisc ond
found that the renctor pouer only tad to be reduced t 2 rate of
2=1/2 17 /day Lo wointain the same ao?iv1tv level at the SJAR ponitor.
They have atbiributed this to tho rod orercises and thic forncd the
bagis for the recent technical specifwwqt~on chanse related to rod
exzereise reauestod by illonticello.
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Honbticello hwos been using the proconditioaning proccaures
hy GO since they fipot came cut. Thercfore, exeepnt for
cart of ¢yele 1 uhlich was prior to their issuance, these
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conputer program has been operable in the plant process conputer.
Upon demand this program points out what control rods can be movad
and the number of motches they may be moved and still ramain within
the pro-conditioning envelonce.

conditioning Li
be chbtalned.
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