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TITLL

Fuel Failurcs Identified at D3-ECC3 by Vet Sipping Tesse and Comments Regarding
the PCICHN, :

SUM-ARY

724 assemhblies were wet sipped out of core and total of 113 defective &ssemblies
were identified. Gencral Electric agreed they were defective as indicated by

the fuel contract and were dischzrzed., Twenty-seven high expocure asgsenvlies

were also diccharged and a total of 140 new assemblies were inserted in

the core for cvele 4, 4ll the dcfective assemblies were 7X7 fuel enriched to

2.13 w/o U-235, The average fuel failure rate was 15.,(5. The core was sipped

at an averages rate of 40 assemblics per day. Table 1 is a listing cf the identified
failures, their core locations and exposures.

DISCUSSION ‘

Figure 1 is a core map indicating the location of the leakers. Figures 2 to 4
graph three power distributicns (eguilibrium xenon) typical of the precconditioned
shape (2227-Figure 4 (2)) and the shape at 6:57 a.m. on 10=31=74 (14Z2=-Figurs &
(b)). Xenon transicnts, depending on ccre location, will increase the bottom
peaks by 0 to 257,

Failures that don't appuar to be related to 10-31-74 are reviewed
as follows:

(a) None of the Cycle 2 edge assemblies, including those moved to the center for
Cycle 3, failed - Figure 6.

(b) Therc were three assenblies from cells that had 3 out of 4 failures at LCC-1
that were moved to uncontrolled locatigns on the cuage for Cycles 2 and 3.
None of these three has failed yet.

(¢) Pour edse assemblies failed durine Cycle 3. One,DDOZOé, was classified as
a suspect lezker at ECC-2,

(d) Of 50 Cycle 3 assemblies that were reconstituted at E0C-1, six failed.
All but one may be attributed to 10=31=74,

No GEB (7X7) or DD3 (8X8)acsemblies were clacsified as leakera, The average
exposure of the GE3's was about &40L0 MD/T, and of the DI3's about 2000 M.JD/T.
Initially, one G=3 (058) and two DDB's (008 and 011) sipped as leakers. The
three were resipped twice and found to be sound, To resolve any questions
concerning these assemblies, five other asscmblies, initially eipped at approx-
imately the same time and classified as leakers, were resipped. Again all five
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ware fourd to be defective., Of the 52 GEB's in the core, 29 excceded the
FCIOI ., Seven of these did so by more than 2 Ki/ft, and were among ihe cost
gsevers wswiaticns, The differencea from the original core TXT7's introduced
in the Gid's inciuae: different fill gas, lower erxposure, thicker claddang,
smaller pellet diameter, and shorter pellets with chamfered edges.

Figure 1 indicates that about 80% of the assemblies on the periphery (one
ascembly removed) of cells that experienced major rod movements (p7, C5, C8B

and syumetric locaticns) failed, Figure 7 shows the local power distribution at
about 15,000 ¥M/D/T for a controlled and an uncontrolled DJ 2.13 w/o assemoly.

A 2.13 w/o Gd assembly is included to compare the local factors of pins A7 and G1,
which are about 25% higher for the D3 agssemblies,

An analysis was done with a FLARE-type code to determine the W/ft of nodes that
exceeded 8 kU/ft on a pin. The study was done at equilibrium xenon for 12-inch
nodes (a cerrection factor was aprlied to account for transient xenon). 7ne results
are swmarized in Figure 8, Only original core fuel is included, and power

changes were assumed to be instantaneous. Some corments on the resuits follow:

(a) The failurcs do not appear to be related to previous cyele operaticn,

(b) 22 Failures of 433 assemblies (53) were at less than € KV/ft on 10/31/74,
Thus, none of these was assumed to be relcted to the October 31, red
movements,

(¢) 5 of 74 assemblies (7%) failed when the envelope (or 8 kW/ft, which ever
vwas greater) we3 violated by 1 ki/ft or less. The failure rate increased
rapidly &s the step change above the envelope increased.

(d) The effect on fuel failures of rore gradual increcses in power, coak
periods, exposure, and length of time fuel remains "preconditicned" requires
more data than is currently available,

CONCLUSIC'S ‘ -

1. The fuel rod failures related to rod movements on 10/31/7% were protably
caused by a pellet-clzd interaction mechanism involving highly localized
strain leading to cracking of cladding having a lew sirain-to-frocture
capability, Some cracking could also have been proroted by a stiress
corrogion phenomcnon.

2. CE's PCIOYR, based on the assumption that a minimum tensile stress is reguired
to cause such eracking, were in part substantiated: the evidence anpears
to support the 8 KW/ft threshold and allows some margin above a "preconditicned"
shape.

3, Based on past sipping experience and cn the observed care with which sipping
operations were conducted, the sipping vrogram for D.3 E0C-% was judged to

-

be very successful, with an estimated effectiveness cof at lcast 905,
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Defective Fuel Assexmblics Identir.~d ot

Dresden-3, ZInd-of-Cycle 3

134 47-20 13,298

Psserbly Core | Exposure
Rumber Iocztion (MD/t)
DD 001 09-30 12,686

021 13-28 13,018
025 13-38 13,420
036 13-34 13,008
037 31-48 13,576
053 47-34 12,990
064 51-30 12,814
073 09-34 12,891
079 45-32 13,015
081 52-20 12,882
089 11-30 12,805
090 13-32 13,027
093 47-24 13,439
102 13-20 - 13,030
107 47-32 13,0L4
111 09-38 12,580
120 39-20 13,321 (
121 b - 26 13,100 ‘
127 09- .8 12,906
128 51-34 12,928
129 43.38 13,368
132 09-32 12,799




142
151
161
162
163
172
175
181
188
191
106

200
204
209
214
229
233
270
286
287
295
295
300
301

319

Asserbly
Nurber
——. .

Exposure

.o
S A'."c’./{ % )

13,292
11,531
13,731
11,671
13,061
12,966
13,327
13,101
13,294
13,569
13,044

12,923
12,925
11,3%2
13,327
12,822
13,437
13,114
10,563
10,622

12,653
12,633
11,936
12,966
11,545



hésembly

Number
331
332
343
350
351
364 09-42
378 11-40
o1’ 51-42
406 07-26
Lok 27-32
425 19-06
431 51-36
433 09- k4
436 45-36
440 53-26
450 07-32
455 51-26
457 35-2%
460 43-34
465 11-16
L7y 17-26
475 39-28
480 15-50
483 13-44

487 35-32




issemoly Core Exposurc
Nurber Iocation QA\_
488 07-3¢€ 12,539
491 17-28 12,671
493 53-2% 12,678
499 51-22 10,652
511 07-40 12,504
518 53-22 12,663
529 11-18 12,939
531 | 07-44 11,798
537 27-30 11,944
5h2 11-22 12,820
Sh4 07-22 12,63€
566 47-26 10,088
513 07-38 12,022
587 25-24 12,309
613 07-30 12,863
617 11- 44 .. 12,897
618 09-40 10,593
623 53-38 12,667
624 45-26 12,789
633 49- 4 12,949
639 13-26 10,075
€46 13-36 10,050
652 13-40 10, 467
663 45-16 12,865
669 33-30 11,945

683 49-22 12,802



Pssendly Core Exposure

Nurber Location (:nT/t)
603 13-22 10,502
698 §7-22 10,503
699 49-40 12,791
700 15-36 12,764
705 05-34 12,093
706 09-26 10,585
710 09-24 12,519
714 51-40 10,627

716 15-26 12,778
721 17-14 10,355
730 51-20 10,653
T4 47-40 10, 492

752 51-24 12,542
| Average exposure of 113 defective assemblies - 12,29% MiD/t.
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