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16. Abstract (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

This supplemental LER was issued to identify the correct the reporting requirement for submittal of the LER. No other
changes were made. On August 29, 2001, Donald C. Cook Nuclear Plant (CNP) Unit 1 was in MODE 5 for a planned
maintenance outage and Unit 2 was in MODE 1. Unit 2 Operations personnel were performing a routine surveillance test
of the Essential Service Water (ESW) system in accordance with approved plant procedures. At approximately 2255
hours, Unit 2 Operations personnel noted low ESW flow to both of the Unit 2 Emergency Diesel Generator (EDG) heat
exchangers. The Unit 1 ESW flows were also checked and it was determined that ESW flow to both Unit 1 EDG heat
exchangers was low. All four EDGs were declared inoperable. Unit 2 entered Technical Specification (TS) 3.0.3, and Unit
1 entered TS 3.8.1.2. After flushing the ESW side of the associated heat exchangers both Unit 2 EDGs were declared
OPERABLE at 2350 hours. Based on conservative decision making, Unit 2 was shut down on August 30, 2001, to
facilitate the identification and correction of the causes for the low ESW flow conditions. The U.S. Nuclear Regulatory
Commission was notified of the decision to commence a Unit 2 shutdown. A common mode failure of the EDGs was
reported in accordance with 10 CFR 50.72(b)(3)(v), "Non-Emergency Events - 8-Hour Reports." The cause of the low flow
conditions was pre-existing material failure of the Unit 1 East ESW strainer basket, which created a bypass flow path
around the strainer. The bypass flow path allowed large debris to enter the ESW system. The cause of the EDG common
mode failure was the station design and operational practices that allowed aligning the ESW supplies to each EDG from
both ESW headers on the associated unit. Corrective actions included inspection and replacement of all baskets, revision
of the applicable maintenance procedures which detail installation requirements, and modification to the design and
operating procedures to maintain the alternate ESW valves to the EDGs normally shut during normal and accident
conditions.
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Conditions Prior to Event

Unit 1 was in MODE 5

Unit 2 was in MODE 1 at 100% power

Description of Event

On August 29, 2001, Donald C. Cook Nuclear Plant (CNP) Unit 1 was in MODE 5 for a planned maintenance outage and
Unit 2 was in MODE 1. Unit 2 Operations personnel were performing a routine surveillance test of the Essential Service
Water (ESW) system in accordance with approved plant procedures. At approximately 2255 hours, Unit 2 Operations
personnel noted low ESW flow to both Unit 2 Emergency Diesel Generator (EDG) heat exchangers. Unit 1 ESW flows
were also checked and it was determined that ESW flow to both Unit 1 EDG heat exchangers was low. All four EDGs
were declared inoperable. Unit 2 entered Technical Specification (TS) 3.0.3 (subsequently, it was identified that the entry
into TS 3.0.3 was incorrect and that TS 3.8.1.1 should have been entered) and Unit 1 entered TS 3.8.1.2. After flushing
the ESW side of the associated heat exchangers, both Unit 2 EDGs were declared OPERABLE at 2350 hours. The Unit 1
EDGs were declared OPERABLE on August 30, 2001 at 0345 hours, following valve manipulations and flushing. In
addition, on August 30, 2001 at 0215 hours, the Unit 2 West Component Cooling Water (CCW) heat exchanger was noted
to have low flow and the Unit 2 West CCW train was declared inoperable. The Unit 1 East CCW heat exchanger flow was
low, but was not the CCW heat exchanger aligned to Residual Heat Removal (RHR); therefore, there was no impact to
core cooling. Unit 2 was shut down on August 30, 2001, to facilitate the identification and correction of the ESW flow
conditions. The U.S. Nuclear Regulatory Commission was notified of the decision to commence a Unit 2 shutdown and
the common mode failure of both Unit 2 trains of emergency power supply (EDGs), in accordance with 10 CFR
50.72(b)(3)(v), "Non-Emergency Events - 8-Hour Reports."

This supplemental LER was issued to identify the correct the reporting requirement for submittal of the LER. Revision 0 of
this LER was submitted under 10 CFR 50.73(a)(2)(v)(A) and 10 CFR 50.73(a)(2)(v)(B). Revision 1 of this LER is being
submitted under 10 CFR 50.73(a)(2)(vii). No other changes were made.

Cause of Event

The cause of the low flow conditions in the heat exchangers was a pre-existing failure of the Unit 1 East ESW strainer
basket which created a bypass flow path around the strainer basket. The bypass flow path allowed large debris (greater
than the design 1/8" mesh size) to enter the ESW system.

The cause of the ESW strainer basket failure was inadequate installation and fabrication practices. Specifically, a strainer
basket with a pre-existing weld flaw was installed within the strainer housing. Further, inadequate installation instructions
allowed the incorrect seating and alignment of the strainer basket within the strainer housing and the exertion of excessive
compressive force on the basket. The compressive force bent the support bracket and caused the weld to fail. The
displaced bracket allowed the basket to move under hydraulic forces and allowed a bypass to occur.

The cause of the EDG common mode failure was the station design (the normal and alternate EDG ESW supply valves
receive an auto open signal on a diesel start) coupled with operational practices that allowed alternate ESW and normal
ESW valves to be open at the same time to both EDGs. The opposite unit was affected due to the design use of the unit
crossties, which connect the Unit 1 East and Unit 2 West ESW headers.

NRC FORM 366A (7-2001)
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Analysis of Event

On August 29, 2001, with Unit 1 in MODE 5 and Unit 2 in MODE 1, ESW flow to multiple components in both units was
found below minimum design values. As a result of low ESW flow, the Unit 2 West CCW heat exchanger and all four
EDGs (two per unit) were declared inoperable. The Unit 1 East CCW heat exchanger, Unit 1 East Motor Driven Auxiliary
Feedwater Pump (MDAFP) room cooler, and the West ESW supply to the Unit 2 Turbine Driven Auxiliary Feedwater
Pump (TDAFP) room cooler had reduced ESW flows, but, due to plant conditions or the current operating mode, these did
not cause inoperability of the equipment or require the declaration of inoperability.

During normal plant operations, ESW supplies continuous cooling water flow to the CCW heat exchangers, Auxiliary
Feedwater Pump room coolers, and the Control Room Ventilation systems. The ESW system also supplies cooling to the
Containment Spray system heat exchangers, the EDG heat exchangers when the EDGs are operating, and serves as a
back-up source of water for the Auxiliary Feedwater system. The ESW system was designed to provide defense in depth,
by allowing the Unit 1 East and Unit 2 West ESW trains and the Unit 1 West and Unit 2 East ESW trains to be crosstied
(See Figure on Page 5). Additionally, each ESW train may be aligned to supply ESW to both EDGs on the associated
unit (the normal supply for the one EDG and the alternate supply for the other). CNP routinely operated with the ESW
supply header normal and alternate supply valves to the EDG heat exchangers in the open position. During a diesel start,
both normal and alternate ESW supply valves also receive an auto-open signal. The ESW system includes a strainer
system that is designed to remove debris prior to the cooling water entering the system piping. The ESW strainer system
is a duplex-type system with one basket in service at all times.

Prior to the event, the Unit 1 West ESW pump was in service supporting Unit 1 shutdown cooling and the Unit 1 East
ESW pump was in service supporting normal cooling loads in both units. Additionally, Unit 2 was in MODE 1 with the Unit
2 West ESW pump in standby and the Unit 2 East ESW pump in service to facilitate routine surveillance testing.

As part of the Unit 1 shutdown, the Unit 1 Circulating Water (CW) pumps were being secured. This action caused a
change in flow patterns within the CW screenhouse, resulting in previously deposited sand/silt and debris being swept up
and carried in the direction of the ESW pumps. The suspended debris entered the ESW system through a pre-existing
failure of the Unit 1 East strainer basket. The strainer had a 3-inch bypass around the basket, which was created by
manufacturing deficiencies, deficient installation practices, and hydraulic forces which displaced the basket. The debris
was large enough and of sufficient quantity to partially obstruct the ESW flow through the heat exchangers for all four
EDGs, as well as the Unit 1 East and the Unit 2 West CCW heat exchangers, the Unit 1 East MDAFP room cooler, and
the West supply to the Unit 2 TDAFP room cooler. The obstructions resulted in reduced flow through the affected heat
exchangers and in some cases, elevated temperatures within the associated components/areas. The total amount of
suspended sand/silt and debris was within the design capabilities of the ESW strainer system and would not have resulted
in significant flow anomalies if the Unit 1 East strainer was properly functioning. However, with the Unit 1 East ESW
Pump East strainer basket misaligned, a significant quantity of debris was able to bypass the strainer system.

CNP Operations personnel restored flow to the EDGs by cycling the motor operated ESW supply valves to provide for
local flushing. Subsequently, the flushing activities resulted in improved ESW flow through the CCW heat exchangers.

On August 30, 2001, CNP commenced a shutdown of Unit 2 to facilitate the identification and resolution of the ESW flow
anomalies.

NRC FORM 366A (7-2001)
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CNP's investigation determined that the Unit 1 East ESW Pump East strainer basket was mechanically damaged. This
damage caused the opening between the strainer basket and strainer housing to enlarge. The enlarged opening between
the strainer basket and strainer housing allowed larger-than-designed for pieces of debris to pass through the strainer.
This material was deposited in a number of heat exchangers in both units.

In April 1989, the Unit 1 East ESW strainer baskets were removed from the strainer housing for inspection. New baskets
were installed in the strainer. The basket installation work order did not provide adequate fit-up instructions. The
inadequate work instructions resulted in an incorrect height adjustment on the basket that exerted excessive force on the
basket, resulting in failure of a weld. The weld that failed was on the bottom of a support bracket and was made between
the bracket and the basket mesh ligaments instead of the basket structural member. The failure mechanism of the weld
was a low speed fracture, which supports compression instead of impact failure. Subsequent system hydraulic events
resulted in additional damage and basket displacement. This resulted in an opening large enough to allow excessive
amounts of silt/sand and debris to enter the ESW system. This particular basket (as part of the duplex assembly) was in
service at the time of the event.

Safety Significance:

Due to the limited time the EDGs were inoperable on Unit 2; and the minimal operator actions required to return the
Unit 2 EDGs to available status, CNP has determined that the safety significance of this event is low. Within a short
period of time following identification of the low flow condition, the cycling of MOVs from the control room complex
restored the Unit 2 EDGs to an available state. The Unit 2 EDGs would have been able to complete their design
functions for the existing plant conditions.

Unit 1 was in MODE 5 at the time and although the EDGs were not available for a short period of time, the safety
significance was not impacted. After cycling the ESW MOVs to the EDG heat exchangers and venting them, acceptable
flows were obtained to support the loads required for a shutdown plant in MODE 5 for the current heat sink conditions.

Corrective Actions

All of the Unit 1 and Unit 2 strainers were inspected and their associated baskets were replaced with baskets having
stronger bracket support welds.

Non-destructive examinations of the replacement baskets were performed to ensure critical parameters and welds were
satisfactory.

The ESW maintenance procedure for the ESW strainers was revised to ensure the strainers are properly assembled
and installed.

Additional revisions to the ESW maintenance procedure for the ESW strainers will be implemented to ensure the proper
critical parameters are monitored during subsequent disassembly and to ensure proper repair criteria are in place. This
action will be completed by November 27, 2001.

Commercial grade dedication and/or receipt inspection practices will be upgraded to ensure the critical basket design
attributes are inspected. This action will be completed by December 1, 2001.

NRC FORM 366A (7-2001)
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Operating practices were enhanced to provide for periodic monitoring of ESW system parameters.

A preventative maintenance program for the ESW strainer baskets has been established.

Susceptible heat exchangers and piping were inspected for fouling and were cleaned and/or flushed, and system flow to
the applicable components was determined to be adequate.

Operation of the EDG ESW normal and alternate supply valves has been modified. The alternate supply valve has
been closed and will remain closed unless system-operating parameters deem otherwise. A temporary modification was
implemented to prevent the auto-open function of the alternate ESW supply valves on an EDG start. A permanent
change to the design of the plant will be performed. This eliminates the common mode failure potential associated with
failure of one ESW strainer (i.e., failure of one strainer will no longer affect both EDGs on one unit). The practice of
using the crosstie between units was evaluated as acceptable and within CNP licensing basis; therefore, no changes
were made. This action will be completed by December 31, 2001.

Previous Similar Events

None.
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