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Commonwealt:, Edison
1400 Opus Place
Downers Grove, tilinois 60515

July 27, 1992

Dr. Thomas E. Murley

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washingtor,, D. C. 20555

Attn: Document Control Desk

Subéect: LaSalle County Station Unit 1
uel Channe! Evaluation for Unit 1 Cycle 6
NRC Docket No. 50-373

References:
1. M. Richter (CECo) Letter to U.S. NRC, dated April 26, 1990.
2. M Richter (CECo) Letter to U.S. NRC, dated January 7, 1991,

3. J. B. Hickman (U.S. NRC) Letter to 7. J. Kovach (CECo), dated
February 28, 1991.

4. P.L. Piet (CECo) Letter to U.S. NRC, September 6, 1991,
5. B.L. Siegel (U.S. NRC) Letter to T. J. Kovach, January 21, 1992

Dr. Murley:

NRC Bulletin 90-02 (Bulletin) requested that ali Boiling Water Reactor (8WR)
Licensees address the effect of fuel channel bow on thermal margins in BWRs,
particuiarly the bow of channeis that are being reused on a second bundle. Reference
1 provided Commonwealth Edison Company's (CECo) response to the Bulletin for
LaSalle County Station (LaSalle). The response indicated that, although CECo no
longer places irradiated channels on new/fresh fuel assemblies, previous channel
management practices included the reuse of channels. Consequently, LaSalle 1 Cycle
6 (currently scheduled to begin December 28, 1992) will use some fuel channels which
had been previously installed on other fuel bundies from Cycle *. These channels haa
a previous single cycle of operation.
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Attachment

Evaluation of the Effect of Residual Reused Channels
on Thermal Margins for LaSalle 1 Cycle 6

Background:

Reference 1, which preseniad Commonwealth Edison's (Edison)
response to NRC Bulletin 90-02 ‘or its Boiling Water Reactor
Stations, indic-ited tha* although Edison no longer places irradiated
fual channels on fresh ‘uel assemblies, previous chaiinel
maragement practices had included the reuse of channels. As a
result, channels from the LaSalle County Station initial core
discharge batch were piaced on the fresh fuel assemblies that
ware lvaded in LaSalle 1 Cycle 3, as discussed in Reference 1.
These channels had received a single cyc'e of irradiation, yielding
channel exposures from 2 to 14 GWD/MTU, prior to their
placement on the LaSaile 1 Cycle 3 reload fuel. Assemblies from
this reload continue to be resident in the projected LaSalle 1 Cycie
6 loading.

Channel bow is primarily caused by differential neutron flux across
the lattice. C-lattice plants, such as LaSalie County Station, have
uniform water gaps around the assemblies and hence experience
less channel bow as a function of exposure relative to comparable
D-lattice plants. This leads to a smaller impact on local peaking,
and hence Minimum Critical Power Ratio (MCPR) and Linear Heat
Generation (LHGR) margins, as a result of channel bow for
C-lattice plants.

Projected LaSalle 1 Cycle 6 Channel Configuration:

The projected LaSalle 1 Cycle 6 core configuration is shown in
Figure 1. This figure shov’s the location of the reused channeis,
the end of Cycle 6 pro,ected channe' exposure, and the end of
Cycle 6 proiected fuel assembly exposure. For reference
purposes, the assemblies \/ith reused channels are listed in Table
1 in order of decreasing end of Cycle 6 channel exposure. The
projected end of Cycle 5 exposure is based on the latest
projection. Actuai bundle and hence channel exposures may
increase up to 0.20 GWD/MTU because the unit is operating at a
higher capacij'y factor than predicted. Therefore, the values in
Figure 1 and Table 1 may increase by that amount.
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It can be seen from Figure 1 that the fuel assemblies with reused
channels are loaded within three rows of the core periphery as the
result of a deliberate effort by Edison nuclear design engineers to
minimize the number of residual reused channels in limiting,
high-power locations while maintaining core symmetry. As a result,
136 assemblies which had received reused channels when they
were originally loaded will remain in LaSalle 1 Cycle 6 but are all
within three rows of the periphery.

As seen in Tabla 1, maximum channel exposure at the end of
Cycle 6 is significantly below the maximum channel expostire 54
GWD/MTU which was used in the GE generic channel bow
methodology, Reference 4. Assuming Cycle 5 and Cycle 6 run at
100% capacity. the end of Cycle 6 channe! exposures are still
below the maximum value used in the GE analysis.

Chan el Bow Evaluation:

General Eiectric performed a cycle-specific analysis for the res'dual
reused channels in LaSalle 1 Cycle 5. This was evaluated and
submitted by Edison to the NRC in Refarence 2 and approved by
the NRC in Reference 3. The cycle-specific analysis was required
due to the number of reused channels in central, limiting locations.
This analysis determined the aprropriate value of bow to be used
to adjust the critical power correlation’'s R-factors for the various
assemblies in the core by evaluating the past exposure history of
the reused channels present in LaSalle 1 Cycle 5. R-factors are a
location-weighted function of the local pin powers in a bundie.

The LaSalle 1 Cycle 5 evaluation was only performed for reused
channels which were present un the interior, limiting assemblies.
Cells which are lonated within four rcws of the core periphery were
not included due to the large degree of margin in these low power
regions.

The bundles with the reused ciiannels are pro{oc(ed to have at
least 50% margin to the MCPR Operating Limit and at least 55%
margin to the LHGR Limit at the most limiting point in LaSalle 1
Cycle 6. Therefore, consistent with the LaSalle 1 Cycle 5 analysis
and evaiuation, these assomblies will not be rechanneled or
'spec‘mcally analyzed due to their substantial margin to thermal
imits.

R-Factor Adjustment:

Since thera will be no reused channels in the interior, potentially
limiting area of the core, and the maximum projected end of Cycle
6 channel exposure is less than the maximum value in the GE
gener.> channel bow analysis (Reference 4) of 54 GWD/MTU, the
application for the NRC-approved GE core average bow technique
for single bundle channels, as described in Reference 4, is
appropriate. Edison will apply an R-factor set consistent with this
method. This aoproach was previously used for LaSalle 2 Cycle 5,
submitted in Raference 5 and reviowed and approved by the NRC
(Reference 6).
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MCPR Safety Limit:

A potentiz! impact of channvl bow is an increase in the MCPR
Safety Limit due to creased measurement uncertainties, GE
evaluated this for the LaSalle 1 Cycle 5 loading in Raference 2 and
concluded that there would be no impact ori the MCPR Safety Limit
since the spread in the channel bow data was within the lolerances
used in the generic methodology, Reference 4. Since the LaSalle
1 Cycle 5 Inading bounds the LaSalle 1 Cycle 6 loading in terms of
number and location of reused channels, and the maximum end of
Cycle 6 channel exposure is less than the maximum value in the

GE generic methodology, no adjustment of the MCPR Safety Limit
is required to ensure fuel cladding integrity. This approach was
previously used for LaSalle 2 Cycle 5, suomitted in Reference 5
and reviewed and approved by the NRC (Reference 6).

Conclusion:

To summarize, the single previous cycls of exposure (on different
assemblies, of the remaining 156 resiaual reused channels in the
LaSalle 1 Cycle 6 core does not present a challenge to the LHGR
limit, the MCPR Operating Limit, or the MCPR Safety Limit. They
will be loaded into non-limiting locations on or near the core

periphery.

During cycle operation, all assemblies in the core wiil be moceled
using an R-factor adjustment strateg; consistent with the GE
generic channel bow met’nodolog&. hese steps will ensure that
the MCPR Safety Limit and LHGR design limitas are protected
throughout LaSalle 1 Cycie 6 even in the event of a limiting
Abnorma' Operating Ocrurrence.

As indicated in the Refererice 1 resporise to NRC dulietin

90-02, Fdison nas discontinued the previous prawice of channeling
fresh fusl with previously irradiated channeis and anticipates that
all res.dual reused _hannels will be completely discharged at the
end of Cycle 6 on Unit 1 and the end of Cycle 8 on Unit 2. Until
that time, Edison will continue to minimize the number of residual
reused channels during the core loadiny development, and will
load al' reused channels only ir locations which are clearly
non-limiting.
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Figure 1

LaSalle 1 Cycie 6 Core Configuration

The attached figure shows the location of the residual reused
channels in LaSalie 1 Cycle 6. Control cell 'ocaticns are identified
for reference purposes.

Tha information included for each reusea channel is as follows:

LYJ553 - Assembly ldentification

42 - Channel Projected End of Cycle Exposure,
GWD/MTU

c9. - Fuel Assembly Projected End of Cycle Exposure,
GWD/MTU.

Core lccations which do not have a reuscd channel are marked
"N/R" for Not Reused.
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n Figure 1, Continued
LaSalle 1 Cycle & Core Configuration
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Figure 1, Continued
LaSalle 1 Cycle 6 Core Configuration
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Figure |, ContinueJ
LaSalle 1 Cycle & Core Configuration
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Table |
Listing of Assembliec with Reusad Channels

Assembly Location Exp, GWD/MTU
1D [ J CHANNEL  FUEL
LYJ646 11 3 50 37
LYJ737 11 28 50 37
LYJ701 28 11 50 37
LYJ677 28 20 50 37
LYJ669 20 3 50 37
LYJEB] 3 20 50 37
LYJ656 20 28 50 37
LYJ648 3 11 50 37
LYJ723 29 14 50 37
LYJE50 17 2 50 37
LYJE44 29 13 50 36
LYJ654 18 2 49 36
LYJ726 7 5 49 36
LYJ702 26 24 49 36
LYJE96 5 24 49 36
LYJ68S 26 7 49 36
LYJ&73 7 26 49 k1
LYJE6S 24 26 49 36
LYJ649 24 5 49 36
LYJ587 25 ) 49 36
LYJ69S 5 7 49 36
LYJ709 14 30 49 35
LYJ747 28 22 49 35
LYJ738 P 6 49 35
LYJ736 17 ] 49 35
LYJ7: 14 1 49 25
LYJ725 28 25 L3 35
LYJ704 9 3 49 35
LYJ692 30 14 49 35
LYJE79 30 17 49 35
LYJ666 17 30 49 3%
LYJ748 1 14 48 35
LYJ739 24 27 48 35
LYJ733 7 2 438 35
LyJ728 -4 - 48 35

LYJza7 27 24 48 35




Table |
Listing of Assemblies with Reused Channels

Assembly Location Exp, GWD/MTU

1D | J CHANNEL  FUEL
LYJ724 3 6 48 35
LYJ720 26 6 48 35
LYJ71é 7 27 48 35
LYJ711 4 24 48 35
LYJE75 27 7 48 35
LYJ64S 25 5 48 35
LYJ643 5 25 48 35
LYJ640 3 25 48 35
LYJ637? 4 7 48 35
LYJ743 6 26 a8 35
LYJE90 6 28 48 35
LyJ730 1 17 48 35
LYJE3] 19 2 47 34
LYJ623 29 12 %7 34
LYJE96 16 1 47 34
LYJS595 16 30 47 24
LYJSSS 15 30 47 34
LYJSE3 15 1 47 34
LYJ600 1 16 47 33
' YJ599 30 16 47 33
LYJS79 ] 15 47 33
LYJS45 8 <8 47 33
LYJ529 30 15 47 33
LYJS61 1 22 47 33
LyJ624 2 20 47 33
LYJE1S 28 23 47 33
LYJE13 23 28 47 33
LYJ602 3 8 47 33
LYJ594 13 30 47 33
LVJS593 1 18 47 33
LYJ592 11 29 47 33
LYJ598 2 i 47 33
LYJ589 30 9 33
LYJ58] 29 2l 33
LYJS72 9 30 47 33

LYJS54 22 30 &7 33
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