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On October 29,1997, with the unit in Mode 5 Westinghouse Electric Corporation informed Northeast Utilities (NU)-
Millstone Unit 3 that a developmental fuel rod performance modeling computer code (PAD 8.0.1) indicated that in very

' limiting cases for high-power, high-bumup Integral Fuel Burnable Absorber (IFBA) fuel rods, that the calculated
pressures within the rod are in excess of the fuel rod design criterion that the fuel rod pellet-to-clad gap shall not
rs-open; Gap re-opening could result in the 17 percent maximum cladding oxidation limit defined in 10 CFR 50.46,
following a postulated Loss of Coolant Accident, potentially being exceeded. On October 29,1997, this condition was
r: ported as an event or condition outside the design basis of the unit pursuant to 10 CFR 50.72(b)(1)(ii)(B).

This condition was identified by Westinghouse. Reviews revealed that the modeling criteria! assumptions may be
potentially non-conservative regarding fuel rod intemal pressures, cladding corrosion rates, and gap reopening limits
for certain combinations of fuel design features and operating conditions. Precise identification of the root cause fcv
this condition will not be possible until completion of the internal root cause investigation by the fuel vendor.

There were no adverse safety consequences as a result of this condition. Westinghouse has analyzed a hypothetical
limiting case scenario to generically determine potentialeffects and provide an evaluation to potentially affected utilities.
NU has reviewed this information and concluded that none of the fuel assemblies in the Cycle 6 core have the
combinations of Zircaloy-4 cladding and IFBA fuel considered susceptible to the gap re-opening scenario. The
current core design is more conservative than that assumed by Westinghousein developmentof their hypothetical
limiting case scenario. A Millstone Unit 3 specific evaluation will be performed by Westinghouse prior to startup.
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I, Descriotion of Event

On October 29,1997, with the unit in Mode 5, Westinghouse Electric Corporation inforrned Northeast Utilities - Millstone
Unit 3 that a developmental fuel rod performance modeling computer code (PAD 8.0.1) indicated reduced fuel rod
intimal pressure margins for certain fuel designs when compared to results obtained with the current licensing basis fuel
rod perfvrmance computer code (PAD 3.4). Westinghouse determined that in very limiting cases for high-power, high-
burnup Integral Fuel Burnable Absorber (IFBA) fuel rods, that the calculated pressures within the fuel rod are in excess
of the fuel rod design criterion that the fuel rod pellet-to-clad gap shall not re-open. Gap re-opening is defined to occur
wh:n the creep-out (radial e'.pansion) rate of the fuel cladding exceeds the solid fission product swelling rate of the fuel
pellets to the extent that the fuel pellet-to-clad gap reopens, if previously closed. The developmental PAD computer
code model indicates that for high burnup IFBA fuel rods, where fuel cladding corrosion increases cladding
t:mperatures. * hat the fuel rod pellet-to-clad gap may re-open based upon certain design and operational characteristics.
If gap re-opening should occur, the 17 percent maximum cladding oxidation limit following a postulated Loss of Coolant
Accident (LOCA), as defMed in 10 CFR 50.46, " Acceptance criteria for emergency core cooling systems for light-water
nuclear power reactors,' could potentially be exceeded. On October 29,1997, this condition was reported as an event
or condition that may be outside the design basis of the unit pursuant to 10 CFR 50.72(b)(1)(ii)(B).

This problem was discovered by Westinghouse during their efforts to revise a fuel rod performance modeling computer
code (PAD) by implementing a new corrosion model. Westinghouse discovered through measurement data and code
enhancements that higher intemal gas pressure buildup within the fuel rods with the IFBA fuel design and higher
corrosion accumulation for fuel with Zircaloy-4 cladding may significantly reduce margin to the gap reopening limit. This
issue potentially affects the majonty of plants with IFBA fuel rods at high burnup (second cycle of operation). Based
upon best estimate calculations, gap re-opening may not necessarily occur, even for the most limiting fuel rod in the most
limiting plant. However, because the Nuclear Regulatory Commission approved Westinghouse analysis methodology
requires consideration of uncertainties at the 95 percent probability level, it was concluded that a large number of the
limiting IFBA fuel rods could exceed the gap re-opening limit when the effects of uncertainty in the calculations are
included. Once the fuel pellet-to-cladding gap has been potentially re-opened, Westinghouse can no longer preclude
th t the LOCA 17 pe. cent maximum local oxidation criterion would not be exceeded as wel'.

Tha 17 percent maximum cladding oxidation limit of 10 CFR 50.46 ensures that a coolable geometry will be maintained
during a LOCA by limiting the total amount of metal wastage that can occur on any given fuel rod. Westinghouse
conservatively interprets this limit as applying to both the pre-accident corrosion that may have accumulateo m the fuel
rod prior to the LOCA, plus the additional corrosion that accumulates during the event. With the possibility 'st sv.ne
high burnup fuel rods could have experienced gap re-opening prior to a LOCA event, the hotter pellets in these fuel rods
has the potential to drive cladding temperatures up during the event such that fuel rod burst could occur earlier.
However, Westinghouse has stated that peak cladding temperatures are not expected to exceed 2200 degrees
Fahrenheit. In addition, Westinghouse has also stated that gap re-openir.g does not lead to fuel rod failures, nor does it
represent a substantial safety hazard.

This condition is reportable. pursuant to 10 CFR 50.73(a)(2)(ii)(B), as an event or condition that may be outside the
design basis of the unit. This condition was documented in accordance with the Millstone Corrective Action Program.
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11. Cause of Event

This condition was identified by Westinghouse followhg internal reviews that revealed that the modeling
- crit:ria/ assumptions for the fuel rod performance code may be potentially non<onservative regarding fuel rod intemal

pressures, cladding corrosion rate, and gap re-opening limits for certain combinations of fuel design features and
operating conditions.

Precise identification of the root cause for this condition will not be possible until completion of the intemal root cause

|
inytstigation by the fuelvendor.

Ill. Analysis of Event

The e were no adverse safety consequences as a resu4: his condition. West ahouse has analyzed a hypothetical -
limiting case scenario to generically determine potential eNets and provided an evaluation and other information to
potentially affected utilities. Northeast Utilities has reviewed this information and concluded that none of the fue! assemblies
in the Cycle 6 core have the combinations of Zircatoy-4 cladding and IFBA fuel considered susceptible to the gap re-
opening scenario. The current Millstone Unit 3 Cycle 6 core design is more conservativethan that assumed by
Westinghousein developmentof their hypotheticallimiting case scenario. However, Zircaloy-4 cladding with IFBA fuel in a
second cycle of operation was present during Cycles 4 and 5.

Tha Millstone Unit 3 Cycle 6 core configuration has what Westinghouse believes to be an unaffected fuel design. The
Cycle 6 design is made up of 168 Z:RLO cled fuel assemblies with IFBA and 25 non-IFBA standard fuel assemblies
from the Region 4 fuel. The fuel design includes ZlRLOS cladding, annular blanket pellets, and a initial fuel rod backfill
pressure considered acceptable for IFBA rods. These featt,res help to reduce fuel rod internal pressures and provide
adequate fuel performance margins without exceeding the gap re-opening and 17 percent maximum cladding (local)
oxidation criteria.

Cycles 4 and 5 may have been susceptible to the postulated gap re-opening problem. The Cycle 4 core had one batch
(Region 5) of Zircaloy-4 clad IFBA fuel and Cycle 5 contained one batch of Zircaloy-4 clad IFBA fuel in the core for both a
second (Region 6) and third bum (Region 5). Based on the information within the Westinghouse evaluation it appears
th:t Cycles 4 and 5 could have met the gap separation criteria. However, as those cycles are complete and the fuel
dischargeo to the fuel pool there is no value in performing further analysis on the Cycle 4 and 5 fuel.

Westinghouse has not performed any plant specific analyses to conclude that this condition is directly applicable to
Millstone Unit 3. However, they have notified licensees, on a generic basis, of the potential condition and provided a
rrtionale for why the condition does not affect continued operation of the facility. Westinghouse has stated that this
condition poses no adverse safety or reliability concerns.

IV. Corrective Action

W:stinghouse has informed Northeast Utilities that it is currently planning to perform plant-specific analyses / evaluation
to determine the applicability of this condition to Millstone Unit 3. However, due to the need to support currently
operating units and the projected startup date of Unit 3, these analyses are not expected to be completed until the first
quarter of next year.
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| Tha following corrective actions will be completed:

! 1. A Millstone Unit 3 specific evaluation will be performed by Westinghouse by February 17,1998.

2. The Westinghouse Root Cause Evaluation will be reviewed upon completion. Limits and recommendations will be
incorporated into the Cycle 7 core design as appropriate by August 1,1998.

3. A supplement will be submitted by October 31,1998, following completion of review of the Westinghouse Root
Cause Evaluation.

V. Additional Information

None

Similar Events
__

None

- Manufacturer Data

Ells System Code

Reactor Core System... . ..AC.

EliS Component Code

- Not Applicable
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