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UNI TED STATES
NUCLEAR REGULATORY CO "I SSI ON
OFFI CE OF | NSPECTI ON AND ENFORCEMENT
WASHI NGTON, D.C. 20555

August 5, 1982

| E | NFORVATI ON NOTI CE NO. 82-27: FUEL ROD DEGRADATI ON RESULTI NG FROM BAFFLE
WATER- JET | MP| NGEMENT

Addr essees:

Al nuclear power reactor facilities holding an operating license (QL) or
construction permt (CP).

Pur pose:

This information notice isprovided as a notification of an incident that may
have safety significance. |t isexpected that recipients will reviewthe
information for applicability to their facilities. No specific action or
response i srequired at this tine.

Descgi ption of Gircumstances:

On May 6, 1982, Portland General Electric submtted a Licensee Event Report (LER)
344/ 82-06, describing abnormal fuel clad degradation identified during a pre

pl anned fuel inspection to locate suspected |eaking fuel assenblies. Fuel rod
damage involved 17 fuel assenblies exam ned at the end of Cycle 4 operation.
Portions of fuel rods were found missing and |oose fuel pellets were discovered
and retrieved fromreactor vessel internals and the refueling cavity. Visual
inspections reveal ed severe perimeter fuel rod failures in8 fuel assenblies.

Failures inthe remining 9 assenblies were detected by sipping operations, but
did not exhibit visual damage.

This general type of fuel rod damage has been encountered previously. |nApril
1980, fuel rod failures were found i ntwo fuel assenblies at the end of Cycle 2
for the Trojan reactor (LER 344/80-06). Simlar .ets were also reported for
the Point Beach 1 reactor during the years 1975 and 1977. These occurrences
are delineated i n LER 266/ 75-18 and 76-12, respectively. [1EGrcular No. 80-17
l'i kewise has cited fuel rod failures for foreign plants.

The aforenentioned fuel rod damage, involving 10 of the 17 assenblies, can be
attributed to the water-jetting-induced notion of fuel rods infuel assenblies
that are adjacent to baffle plate joint locations with enlarged gaps. Two
mechani sns for baffle gap-related rod failures have been determned. The
first of these i sthe outside corner or center-injection jetting failure that
issimlar to clad degradation as described i nLER 344/80-06. (See Figure 1.)
Inthis case, the water jet inpacts on the third rod fromthe corner and causes
its failure inthe lower axial regions fromdirect water inpingenent, conbined
with induced rod whirling and vibration. The second type of baffle gap-related
failure isthe inside corner or corner-injection jetting failure, whereby a jet
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FIGURE 1. BAFFLE WATER-JET IMPINGEMENT

of water flows parallel to the fuel bundle perimeter face between the fuel and
the adjacent baffle plate. This flow also causes fuel rod whirling and vibra-
tion to occur at the first f-w rod locations. Such water-jetting parallel to
these fuel rods ultimately results in failure of the rods and in the likelihood
of failure propagation to adjacent rods. In general, the water-jetting-induced
rod motion causes fuel.rod fretting because of abnormal clad wear against the

Inconel grid assemblies, which consist of slctted straps interlocked in an
"egg-crate" arrangement.

For the Trojan design, holes in the core barrel provide pathways for bypass
flow which is diverted from the annulus between the vessel and the core barrel
valls, to a downward direction through holes in the horizontal "former" plate
segments. (See Figure 2.) This small portion of the coolant flow between the
baffle plates and the core barrel, provides additional cooling for the barrel.
However, most of the coolant flow from the vessel cold-leg inlet nozzles is
downward through the annulus between the core barrel and the vessel walls, then
into a plenum at the bottom of the vessel. It then reverses direction and
flows upward through the core. A pressure differential is thereby established
between the downward coolant flow in the vessel-barrel annulus and through the
“former" plates, and the reversed upward flow through the core irside the
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FIGURE 2. "DOWNFLOW™™ BARREL/BAFFLE REGION DESIGN

barrel. Coolant cross-flow through the enlarged baffle gaps results in high
velocity jetting because of this pressure differential. The baffle water-jet

then impinges on fuel rods and induces excessive rod motion, producing severe
clad degradation.

One fix of the baffle joint is to peen the entire joint to reduce the gaps
between baffle plates. However, as noted in the most recent Trojan Event
Report (82-06) relating to the problem, the gaps in the corner-injection baffle
joints were apparently enlarged during the peening of the center-injection
baffle joints at the end of Cycle 3 operation (1981). In addition, peening did
not entirely dispose of the problem with the center-injection assemblies, since
damage was found in three fuel assemblies of this type. A more successful
interim solution includes the use of modified fuel assemblies to replace those
damaged assemblies adjacent to baffle plate joints. Such modified fuel
assemblies which utilize stainless steel fuel rods have been licensed and

used previously. Two fuel! assemblies were modified for Cycle 3 operation at
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Trojan, as a result of the baffle jet problem described in LER 344/ 80- 06.

Three Zircaloy-clad rods in each of two assemblies were replaced with solid
stainless steel rods of the sane dianmeter and length as the fuel rods. Damage
tas not observed inthe modified assenblies at the end of Cycle 3 or at the end
of Cycle 4. These assenblies were |ocated adj acent to baffle corners where
water-jetting-induced fuel rod degradation had occurred. LER 344/82-06 cjtes
the continued use of nodified fuel assemblies with stainless steel rods, in
addition to Inserting partial grids that will provide m dspan support to fuel
rods adjacent to corner-Injection baffle joints. The partial grids serve to
Increase the frequencies and decrease the anplitudes of the fundamental nodes
of vibration for fuel rods, and thus raise the threshold for rod vi brati on,

whi ch causes clad damage. Wth regard to the center-| njection assenmblies, the
most vulnerable fuel rod (the one nearly aligned with the baffle pl ate gap) and
the two adjacent fuel rods inthe first roware to be replaced with etainless
steel rods to minimize the possiblity of additional baff] e-jet-induced fajlures.
Vestinghouse is presently eval uating proposed permanent fixes for the baffle
water-jetting problem

Al'though the baffle water-jetting probl em has been experienced ina limted
nunber of Westinghouse PWRs, this information notice is bei ng distributed to
all licensees and construction pernit holders, |ncludi ng PWRs whose core baffle
designs may have features which contribute to fuel rod failures as previousl,
described. Such fuel degradation may result in rel atively high primary cool tnt
activit% -nd +hereby inpede periodic maintenance-related functions and/ or pose
radiotogico, ... ards to personnel.

Edward L. Jordan, Director
Division of Engineering and
Qual ity Assurance
Ofice of Inspection and Enforcenent

Technical Contact: R M Young
49- 29672

Attachment:
List of Recently Issued | Elnformation Notices

WPU. JD DIRA:E DEQA: [ fTt :
5520 RYoung oCunni ngham  RBaer trdan
7127/182 5/3/82 182 82 1/82
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Trojan, as a result of the baffle jet problem described in LER 344/80-06.

Three Zircaloy-clad rods in each of two assemblies were replaced with solid
stainless steel rods of the same diameter and length as the fuel rods. Damage
was not observed in the modified assemblies at the end of Cycle 3 or at the end
of Cycle 4. These assemblies were located adjacent to baffle corners where
water-jetting-induced fuel rod degradation had occurred. LER 344/82-06 cites
the continued use of modified fuel assemblies with stainless steel rods, in
addition to inserting partial grids that will provide midspan support to fuel
rods adjacent to corner-injection baffle joints. The partial grids serve to
increase the frequencies and decrease the amplitudes of the fundamental modes
of vibration for fuel rods, and thus raise the threshold for rod vibration,
which causes clad damage. With regard to the center-injection assemblies, the
most vulnerable fuel rod (the one nearly aligned with the baffle plate gap) and
the two adJacent fuel rods in tne first row are to be replaced with stainless
steel rods to minimize the possiblity of additional baffle-jet-induced failures.

Westinghouse is presently evaluating proposed permanent fixes for the baffle
water-jetting problem.

Although the baffle water-jetting problem has been experienced in a limited
number of Westinghouse PWRs, this Information Notice is being distributed to
all PWRs whose core baffle designs may have features which contibute to fu2l
rod failures as previously described. Such fuel degradation may result in
relatively high primary coolant activity and thereby impede periodic
maintenance-related activity and/or pose radiological hazards to personnel.

Edward L. Jordan, Director
Division of Engineering and
Quality Assurance
Office of Inspection and Enforcement

Technical Centact: R. M. Young
49-29672

Attachment:
List of Recently Issued IE Information Notices

WPU:JD  DEQA: 1 ﬁgL DEQA: IE D: DEQA:
5520 RYoung unnlngham REaer ELJordan

7/21/82  7/28/82 7/Q€'82 7/ /82 7/ /82
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Trojan, as a result of the baffle jet problem described in LER 344/80-06.

Three Zircaloy-clad rods in each of two assemblies were replaced with solid
stainless steel rods of the same diameter and length as the fuel rods. Damage
was not observed in the modified assemblies at the end of Cycle 3 or at the end
of Cycle 4. These assemblies were located adjacent to baffle corners where
water-jetting-induced fuel rod degradation had occurred. LER 344/82-06 cites
the continued use of modified fuel assemblies with stainless steel rods, in
addition to inserting partial grids that will provide midspan support to fuel
rods adjacent to corner-injection baffle joints. The partial grids serve to
increase the frequencies and decrease the amplitudes of the fundamental modes
of vibration for fuel rods, and thus raise the threshold for rod vibration,
which causes clad damage. With regard to the center-injection assemblies, the
most vulnerable fuel rod (the one nearly aligned with the baffle plate gap) and
the two adjacent fuel rods in the first row are to be replaced with stainless
steel rods to minimize the possiblity of additional baffle-jet-induced failures.

Westinghouse is presently evaluating proposed permanent fixes for the baffle
water-jetting problem.

Although the baffle water-jetting problem has been experienced in a limited
number of Westinghouse PWRs, this Information Notice is being distributed to
all PWRs whose core baffle designs may have features which contibute to fuel
rod failures as previously described. Such fuel degradation may result in
relatively high primary coolant activity and thereby impede periodic
maintenance-related activity and/or pose radiological hazards to personnal.

Edward L. Jordan, Director
Division of Engineering and
Quality Assurance
Office of Inspection and Enforcement

Technical Contact: R. M. Young
49-29672

Attachment:
List of Recently Issued IE Information Notices

WPU:JD 6@%2??[// DEQA-IE DEQA: IE D:DEQA:

5520 RYoung LJCunningham  RBaer ELJordan
7/27/82 7/&7782 7/ /82 7/ /82 7/ /82
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