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On January 12, 1998, with Unit 1 in Mode 5, a.damaged ice condenser ice basket was removed from the Unit 1 ice
condenser and a scoping test was performed to determine its ability to structurally withstand design basis loads. The
scoping test results showed that the damaged ice basket failed with plastic deformation under less than design basis
loads. This event was reported via ENS on January 12, 1998 at 1545 hours EST under 10CFR50.72(b)(2)(i), as an
unanalyzed condition and a condition outside the plant's design basis. Prior to and subsequent to this notification,
several forms of ice basket damage were identified including damaged upper rims, missing or torn ligaments, dents
and folds. This LER is therefore submitted in accordance with 10CFR50.72(a)(2)(i).

The root cause of this condilion has been attributed to inadequate control of contractors, and inappropriate
maintenance and surveillance practices that resulted in damage to the ice baskets. A decision has been made to
completely thaw both units ice condensers in order to address a variety of issues identified during the current unit
outages. Ice baskets will be inspected to identify damage, and damaged baskets will be repaired or replaced.
Methods for oversight of the ice condenser labor force are being reviewed, along with ice crew training, maintenance
and surveillance practices to ensure they support behaviors and techniques to preclude further basket damage.
These reviews will be completed and appropriate improvements will be implemented during the current outages.

. Based on available information, analysis of the various types of basket damage concluded that the baskets would
have functioned to prevent containment overpressure. Further analysis will be performed, as necessary, once all ice
baskets have been inspected following ice condenser thaw.
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Conditions Prior to Occurrence
Unit 1 was in Mode 5, Cold Shutdown
Unit 2 was in Mode 5, Cold Shutdown

Description of Event

On January 12, 1988, with Unit 1 in Mode 5, a damaged ice condenser ice basket was removed from the Unit 1 ice
condenser and a scoping test was performed to determineits ability to structurally withstand design basis loads.
The scoping test results showed that the damaged ice basket failed with plastic deformation under less than design
basis loads. This event was reported to the NRC on January 12, 1898 as an unanalyzed condition. Prior to and
subsequent to this notification, several forms of ice basket damage were identified including damaged upper rims,
missing or torn ligaments, dents and folds.

Each ice condenser consists of 24 bays containing 81 ice baskets per bay, covering an arc of 300 degrees in the
containment structure, Each ice basket is approximately 12 inches across and 48 feet long, filled with borated ice.
To perform their design basis function, the ice baskets and columns are required to withstand design loads to
ensure they do not eject upward out of the ice bed and open up bypass flow routes, or impact and damage other ice
condenser equipment, or eject out of the ice condenser and become a missile inside containment. The baskets are
designed to not collapse causing adjacent or ‘additional ice basket columns to collapse, resulting in excessive flow
passageway blockage, bypass flow routes, or undefi nable heat transfer geometry.

During the current outages, damage was identified to ice condenser ice baskets during tours of the ice condenser.
Damage noted on ice baskets includes damaged top rims, torn/missing ligaments, dents and folds. Folds are
considered to be the most significant damage, resulting in the basket material has undergone plastic deformation in
compression. Based on preliminary inspections performed in each unit’s ice condenser with the ice bed intact,
approximately 25 baskets in Unit 1 and 45 baskets in Unit 2 exhibit folds. A similar number of baskets exhibit dents.
Top rim damage is common, however, it is not structurally significant, except that it may impede the ability to weigh
a basket. The exact number of damaged baskets, considering the various types of damage, will be determined as a
result of planned inspections during the current outages.

c Ev

The observed damage can be attributed to improper handling of baskets during maintenance and surveillance
activities. Because damage occurred during basket maintenance and surveillance activities, and contract personnel
perform the majority of this work, inadequate control of contractors is considered a primary cause for the noted
condition. Contributors to this cause include ineffective training for contract personnel and inadequate supervisory
oversight by utility personnel.

Improper surveillance practices was another contributor, since some of the more significant basket damage
occurred during attempts to move baskets from beneath during weighing.

Damaged top rims and folds in the baskets most likely occurred during the baskets weighing process. The process
of weighing baskets requires lifting the basket from the top rim with a weigh rig. Over time, some baskets have
become frozen in place. In order to free frozen baskets for weighing, various techniques have been used. One
technique used in the past was “jacking” of baskets from the bottom as the basket was pulled from above. Failure
to control the jacking in the event the basket remained frozen sometimes resulted in deformation of the basket and
produced a fold in the ligaments near the basket bottom. The practice of jacking baskets from the bottom was
discontinued several years ago to preclude further basket damage.

|
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Caus 1] 'd

Other types of damage can also occur to baskets during the weighing process if not carefully controlled. As
previously noted, the weighing process requires lifting the basket by pulling from the top rim. Although limits are set
on maximum lift forces, top ritm damage can quickly occur if lift forces are not closely monitored, or if loading is
applied asymmetrically. Damage can also occur during the weighing process when a frozen basket is exercised in
an attempt to free it.

Still other observed damage is considered to be the result of ice basket mishandling or inappropriate maintenance
activities. Two examples of this type damage include inward dents in areas of basket ligaments and torn ligaments.
Dents probably occurred during basket installation, or perhaps during clearing of flow passages. Tears in ligaments
are most likely the result of prolonged contact with a pneumatic vibrator, which is used for emptying of ice baskets.

The vast majority of ice condenser work has been performed in the past by a contract labor force, with the contract
being administered by the Engineering department and specifically, the System Engineer. The contract

" administration responsibility was in addition to the System Engineer's normal role of management of the technical

scope of the ice condenser work and analysis of surveillance test results. This broad scope of responsibilities
allowed only minimal time for field oversight of the contractor. Steps were not taken to make other utility personnel
available for oversight of the contract labor force. Therefore, field supervision for contract workers was largely
provided by contract supervisory personnel rather than by utility personnel. During the current outages, steps were
taken to transfer responsibility for oversight of the ice condenser labor force to the maintenance department, which
retains personnel skilled in the supervision of production labor. These steps are aimed at addressing issues with
poor control of contractors. -

The System Engineer historically administers a training program to the ice condenser contract personnel. This
training includes guidance on basket weighing techniques and on appropriate use of tools to avoid damage to
baskets. However, this training has apparently not been effective in preventing basket damage Steps are being
taken to overhaul this training, in part to reinforce appropriate techniques to preclude various types of ice basket
damage.

Finally, the lack of a definition of what constitutes “detrimental damage” was also viewed as a contributor, since
there was no benchmark for personnel to gage whether observed damage resulted in an unacceptable condition.
Simplistically, any basket damage sufficient to challenge the basket's ability to carry design loads is considered
detrimental damage

Documentation of damage to Cook Plant ice baskets in previous corrective action documents provides evidence
that the organization was able to recognize damaged ice baskets as a condition adverse to quality. In fact, the
Technical Specifications (T/S) require periodic inspection of a sample of ice baskets for detrimental damage.
However, a definition of detrimental damage does not exist, other than wording in T/S 4.6.5.1.d, which refer to
detrimental damage as “structural wear, cracks, corrosion or other damage.” This lack of an objective definition may
have contributed to confusion about the significance of the damaged ice baskets.

1
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Analysis of the Event
On January 12, 1998, at 1545 hours EST an ENS notification was made regarding damaged ice baskets in

accordance with 10CFR50.72(b)(2)(i), as an unanalyzed condition and a condition outside the plant's design basis,
following receipt of a scoping load test result on a damaged ice basket with buckling damage near the basket
bottom rim. Baskets with buckling damage are considered to bound other types of ice basket damage identified
during the current outages due to these baskets having undergone plastic deformation. This LER is submitted in
accordance with 10CFR50.73(a)(2)(i).

This test examined the damaged basket's ability-to structurally withstand static test loads equivalent to the
Operational Basis Earthquake (OBE) and ice basket dead weight loads. The scoping test results showed that the
damaged ice basket failed with plastic deformation under a distributed lateral load of approximately 400 Ibs in
conjunction with a compressive load of approximately 2000 Ibs. By comparison, WCAP-8304, Stress and Structural
Analysis and Testing of Ice Baskets, specifies that the ice basket should be able to withstand a lateral load
equivalent to approximately 2400 Ibs distributed over the bottom 6 feet of the basket in conjunction with a
compressive vertical load of 4933 Ibs. The failure of this basket under less than design loads was considered to be
an unanalyzed condition and thus was reported to the NRC per 10CFR50.72. Approximately 25 baskets in Unit 1
and 45 baskets in Unit 2 are currently know to exhibit similar damage.

The damaged ice baskets were evaluated as to compliance with the desugn basis, operability and functionality.
Several types of ice basket damage were consndered including top rim damage, torn/missing ligaments, dents and
folds.

With regard to design basis, the baskets and columns of baskets are designed to withstand certain design loads to
provide assurance of ice bed geometry for proper thermalhydraulic performance of the ice condenser during a
LOCA and/or seismic transient events, To perform their design basis function, the baskets and basket columns are
designed to not eject upward out of the ice bed and possibly open up bypass flow routes, or impact and damage
other ice condenser equipment, or eject out of the ice condenser becoming a missile inside containment. Baskets
must also not collapse causing adjacent baskets/columns to collapse, resulting in flow passageway blockage,
bypass flow routes, or unanalyzed heat transfer geometries.

Top rim damage has been reviewed and determined to not be a condition that would challenge the design basis or
make the ice condenser inoperable. Damage at the top end of the basket column will not promote the ejection of an
ice basket or column from the ice bed or promote detrimental damage at any adjacent ice basket columns,
interfacing structures or equipment. From'the aspect of design basis loads, top rim damage may result in some
localized deformation, but it will not cause or promote collapse of that column, or damage adjacent baskets, basket
columns, interfacing structures, or equipment. Baskets with damaged top rims will meet design basis load
conditions and do not represent a challenge to operability or functionality of the ice condenser.

Missing or torn ice basket ligaments are not represented or taken into consideration on any design drawings or
documentation. However, missing ligaments will not promote the ejection of an ice basket or basket column from
the ice bed or promote detrimental damage at any adjacent ice baskets, basket columns, interfacing structures, or
equipment. The ice basket includes substantial margin in its ability to resist tensile loads from potential LOCA
blowdown forces. Ice baskets with missing ligaments will have reduced structural capacity to carry lateral and
compressive loads imposed under design seismic load cases. The most common locations for missing ligaments
are in the mid to upper elevations of the ice basket column due to ice bed maintenance operations with vibrators.
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Analysis of the Event (cont'd)

At these higher elevations, the vertical compressive loads are not structurally significant and if the basket material
were oversiressed in combination with lateral loads, it is probable that the basket failure would be a small localized
lateral displacement or shift in the basket mesh ligaments around the area of the missing ligaments. This localized
displacement of the ice basket section would not cause the damaged basket to impact on adjacent ice basket
columns. lce baskets with missing/damaged ligaments are considered to be outside the plant design basis, and
equate to inoperability in the sense that the basket damage is detrimental, however, the damage does not result in
the ice condenser being incapable of performing its design function to prevent containment overpressure following a
high energy line break inside containment.

Dents and folds are considered to be the bounding (worst case) condition when evaluating safety significance. Ice
baskets with dents and folds will have reduced structural capacity retative to their ability to carry lateral and
compressive loads which would be imposed under design basis seismic load cases. The ice condenser design basis,
as described in the FSAR, states that the ice condenser internal structures, including ice baskets, are designed to be
capable of withstanding various load combinations including deadweight (D) plus operating basis earthquake (OBE)
loads, D + design basis earthquake (DBE) loads, D + design basis accident (DBA) loads, and D + DBE + DBA loads.
As noted previously, a scoping test of a sample damaged basket with test loads less than D + OBE resulted in a
failure of the basket with plastic deformation. Therefore, the existence of damaged baskets which were unable to
withstand design loads represented a condition outside the design basis. As noted previously, it is estimated that
approximately 25 baskets in the Unit 1 ice condenser and 45 baskets in the Unit 2 ice condenser exhibit similar
damage. Baskets with dents are estimated to be a similar quantity of baskets, with a final quantification to be made
following inspections during the current outages.

With regard to operability, both unit's T/S require periodic inspections of ice baskets for “detrimental damage”, to
demonstrate operability. While the term “detrimental damage” has not been formally defined, damage, which results
in a basket's inability to carry design loads, is considered detrimental. Therefore, the existence of these damaged ice
baskets is considered to represent an inoperable condition for each ice condenser.

With regard to functionality, ice baskets with folds will have reduced structural capability relative to their ability to carry
lateral and compressive loads, which would be imposed under design basis seismic load cases. The potential for
continued ice basket failure under design basis seismic loading conditions at the fold is a function of the size of the
damage, and the weight of the ice in the basket sections above the damage area. It may be postulated that the
displacement of the damaged basket section under a seismic loading may be enough to cause the basket to displace
laterally into an adjacent ice basket column. However, since basket sections with folds have been shown to have
substantial strength as demonstrated in aforementioned testing (which bounds dents, where plastic deformation has
not occurred), and since significant energy would be dissipated in the deformation of the ice basket sheet metal
section and enclosed ice, it is expected that ice basket structural integrity will be maintained, so as to preclude
significant collateral ice basket damage and flow passage geometry degradation. Because of this and the fact that
each ice basket column is supported laterally every six feet in elevation by a structural lattice frame grid, it is highly
improbable that a significant domino type failure would occur where the damaged basket collapses into an adjacent
basket and so forth. Therefore, ice baskets with dents and folds are considered to be out of the design basis, and
inoperable from the standpoint of compliance with the surveillance requirement related to detrimental damage,
however, the damage does not result in the ice condenser being incapable of performing its design function to
prevent containment overpressure following a high energy line break inside containment.
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alysis of the Event (cont’
Further evaluation of damage to the ice baskets and its potential impact on the ability of the ice condenser to perform
its design function will be completed, as necessary, following the thaw of each unit's ice condenser.

Corrective Actions
Both unit's ice condensers are being completely thawed to allow inspection of the 1944 ice baskets in each unit, for
the purpose of identifying and correcting, by repair or replacement, damaged baskets.

A definition of “detrimental damage” is being developed to serve as a gage for judging whether observed ice basket
damage needs repair. This definition will be incorporated into design basis documents and procedures for
surveillance of the ice condenser. Damage beyond the threshold of detrimental damage will be repaired or replaced.

These actions will be completed prior to startup for each unit.

v .

After the thaw of each unit's ice condenser, a thorough inspection of ice baskets will be performed. Although these
inspection activities will likely result in the identification of additional damaged baskets, the types of basket damage
under consideration are not expected to change. This condition is applicable to both units.

Responsibility for oversight of production work - maintenance and surveillance activities - is being transferred from
the Engineering to the Maintenance department. This will allow personnel skilled in supervising production workers to
provide oversight for the ice condenser labor force, including contract labor, if used in the future.

The procedures used to guide maintenance and surveillance activities for the ice condenser are being upgraded and
rewritten for use within the Maintenance department. The upgraded procedures will contain improved guidance on
maintenance and surveillance activities to preclude future damage to ice baskets.

The training program for ice condenser workers is being upgraded. The upgraded training will include improved
guidance on proper techniques to avoid basket damage.

Ice condenser maintenance procedures are being revised to require inspection of baskets emptied for maintenance
prior to refilling during future outages. The basket inspection will specifically include provisions for identifying ice
basket damage and correcting damage that exceeds the threshold of detrimental damage.

These preventive actions will be in place prior to commencing relevant ice condenser activities during the current
outages on each unit. :

Failed Component Identification
Not applicable ‘

eviou ar Eve

None




