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Reason for Change

The change of nucleer fuel supplier for the Trojan Nuclear Plant provides
advanced fuel design features, lmproved access to the vendor's analyses,
end reduced cost. Operation with this fuc! supplier change results in
increased neutron efficlency and enables Trojan to remain en economic
source of power.

The changes that are the subject of this License Change Application (LCA)
can be broken into three areas: (1) the physical changes associated witt
the Mark-BW fuel assembly design provided by Babiock and Wilcox (B&W)}
(2) the changes to analytical methods and models used to support Mark-Bw
Fuelj and (3) changes to Trojan Technical Specifications (TT8) which
provide assurance that limitations on the conditions of Plant operation
are enveloped by the fuel design and analyses. Together these changes
support Trojan Plent operation with Mark-BW Fuel for Cycle 14 and

beyond. Reasons for the changes within these thrse areas are provided
below.

The physical changes associated with nuclear fuel are based on the
experience and techniques available to the fuel supplier, To ensure
compatibility with the exirting nuclear fuel of Trojan, the Mark-BW
nuclear fuel assembly has the same external physical dimensions.

External differences include: Zircaloy grids in the active fuel region,
different top and bottom nozzles, a different method of supporc structure
fastening, fuel rods placed on the bottom nozeles, and slightly different
fuel rod end pluge. Zircaloy gride provide improved neutron economy and
hence lower fuel costs than Inconel gride used in the existing fuel. The
different top and bottom noreles provide the same functions as the
existing fuel's top and bottom nozzles. Additionally, the design of the
Mark~BW bottom nozzle helps trap potential loose objects or debris that
could cause fuel damage. The support structure still consiste of

24 thimble tubes and a central instrument tube which are fastened to the
noeeles and grids using B&W technigues which are different than those of
the existing fuel assemblies. The Mark-BW design retains the ability to
reconstitute fuel for improved fuel reliability. The Mark-BW deeign also
reduces the amount of fuel rod bowing based on grid spacer design
features that reduce grid-to-fuel pin binding potential. The
rods-on=bottom design provides & slight reduction in coolant pressure
drop, Rod end plugs retain the low-flow resistance design, and fuel rod
diameter remains unchanged. Due to the bottom nozzle debris tripping
capability and the Zircaloy gride, a elight i.crease (less than

3 percent) in overall pressure drop across the fuel assembly occurs with
the Mark~BW fuel.

Internally, the fuel rod clad ig slightly thicker and hence the fuel
pellet diameter is sligntly emaller. Thig change provides additional
margin for assuring fuel reliability. The other notable change internal
to the fuel rod is the location of plenums and springs on the top and
bottom of the fuel which is intended to reduce cladding stress that may
occur if pellet/clad lockup occurs. The features of Mark-BW fuel are
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described in BAW-10L172FP, "Mark-BW Mechanical Design Report', dated
July 1988,

The shutdown margin ie reduced from 1.6 percent to 1.3 percent for

MODES 1, 2, and 3 tu allow for longer operating cycles. This change was
originelly intended to be submitted separately (based on a Westinghouse
analysis) but has been included with this LCA to reflect the analysis
input values used by B&W., Also, the thimble plugs are » t required; this
will speed refueling hecause the thimble plugs can eituer be in a fuel
agsembly or not.

The reason for the changes in the analytical methods and models
supporting the use of Mark-BW fuel are described in general in Topical
Report BAW-10163P«A, June 1989, "Cure Operating Limit Methodology for
Westinghouse Designed PWRs".

Trojan-specific topical reports for changing to Mark-BW fuel Lave been
previously submitted in tae following Portland General Electric Company
(PGE) letters to the Nuc'ear Regulatory Commission (NRC): Topical Report
BAW~10176, "Mark-BW Relrad Safety Analysis for Trojan", dated April 7,
1990, and Topical Repe.t BAW-10178P, '"Mark-BW Thermal-Hydraulic
Applications for the Trojan Nuclear Plant', dated April 25, 1990,

Topical Report BAW 10177, "Mark-BW Reload LOCA Analy:is for the Trojan
FPlant" is under .eview as of the date of this LCA. Changes in the
analytical wethods and models are based on different vendor techniques
ana approaches used to perform these analyses. The nature of the
reanalysis is confirmatory to the results o>f the existing analyses since
the changes involved are small and have not caused significant changes to
Plant operation under normal or accident conditions, In addition to the
changes in the analytical methods and models, some of the input
parameters such as Reactor Coolant System flow have been changed. As
such, a direct comparison between the two analyses for any given event
does not isolate the effect of a single change, The changes in the
results of the analysis are emall, which supports the confirmatory nature
of the analysis.

The changes in the TTS incorporates the Core O . ting Limits Report
fCOLR) to minimize the need for cyc¢cle dependent changes related to core
reload evaluations, NRC Generic lLetter BB-16 provided guidance for
preparation of a liccense amendment request to modify Technical
Specifications that have cycle-specific parameter limite. The TTS
changes utilize Generic lLetter 88-~16 guldance to incorporate the COLR as
an NRC-approved methodology for establishing TTS limits associated with
reactor physics parameters that generally char e with each reload core.
Other TTS changes are related to methods of evaluating the incore flux
detector measurements.

In summary, the reasons for these changes are (1) to improve fuel
efficiency and thereby fuel economy, (2) to enhance fuel design promoting
fuel reliability and increasing the margin to fuel damage, (3) to employ
different analytical methods and models in the fuel design and
performance evaluatione based on a different fuel supplier, and (4) to
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incorporate the COLR into the TTS so that cycle-sgpecific reactor physice
parametere values used in TTS limits will not require changes to the TTS,
thus reducing administrative work load.

Description of Cheuge

The use of Mark-BW nuclear fuel involves physical changes in nuclear fuel
assembly desigr, changes in the analytical methods and models used in
evaluating Plant responses, and changes to the Trojan Technica!l
Specifications (1T8). The Mark-BW fuel assemblies are designed to be
fully compatible with Westinghouse standard lattice fuel assemblieg which
comprise the balance of the core.

The physical chenges i.volved with use of Mark-BW nuclear fuel assemblies
are ¢8 follows:

1. The Mark-BW fuel assembly uses Zircaloy grid straps in the active
fuel region to reduce parasitic neutron absorption whirias tue
existing fue! assembly uses Inconel grid straps. The lowest
intermediate spacer grid in the Mark-BW fuel assembly does not
w. +lize mixing vanes as the exirting fuel assemblies do. The Mark-BW
grid spacer actachment reduces grid-to-fuel pin binding potential
which minimives the amount of fuel rod bowing., The flow resistance
of the Mark-BW Fuel ig alightly higher, however the analyzed RCS flow
limit is lower so tha: the available flow margin is in~reased.

2. The Mark-BW fuel assembly top nozezle is reconstitutable. The Mark-Bw
fuel assembiy bottom = zzle incorporates a debris-resistant design
which helpe to trap potential loose objects or debris from the
coolant and thus minimizes the potential fuel cladding damage. The
amount of available debris is small, thus flow blockage of the bot:iom
nozzle is wmot likely to occur,

3. The Mark-BW fuel assembly fastens the 24 guide thimble tubes and
central instrument sheath on the top and bottom end nozzles and end
grid straps to form the structural skeleton of the fuel assembly.
The Mark-BW fuel assembly structure joins the bottom nozzle, top
nozzle, guide and instrument thimbles, and grid spacers differently
than the existing fuel assembly.

4. The Mark-BW fuel assembly places the fuel rods on the bottom nozzle
rather than maintaining a clearance between the fuel rod ends and the
bottom nozzle as in the existing fuel assembly design.

5. The Mark-BW fuel assembly uses fuel rod end plugs which are slightly
different than the existing fuel assembly fuel rod end plugs but have
negligible influence on fuel rod functions.

6. The Mark-BW fuel rod clad is the same outside diameter as the
existing fuel rods, but the clad thickness of the Mark-BW fuel is
0.024 inches a3 opposed to 0.0225 inches for the existing fuel., This
results in the Mark-BW fuel pellet being 0.3195 inches in diameter, a
decrease from the 0.3225 -inck diameter of the existing fuel pellets.



LCA 204
Attachment A
Page 4 of 7

7. The Mark-BW fuel assembly locates plenums and springe on the top and
bottom of the fuel rather than on the top only as with the existing
fuel assemblies. The additional springs provide protection against
axial gap formation during shipping, handling, and irradiation.

The changes to the analytical methods and models are based on different
appr~ .~hes or techniques employed by the different fuel suppliers. The
an:  +-86 for Mark-BW fuel confirm the results and conclusions of previous
analyses for the existing fuel assemblies. Changes in the fuel assembly
design, Plant operation, and parameter input values have been small and
do not significe.*ly alter results or conclusions from analyses for
existing fuel assenblies. For example, the analysis assumed that thimble
plugs were not ‘uetalled in fuel assemblies; this causes a slight
increase in bypass 1w,

The shutdown me:gin 18 chrozed to 1.3 percent for Modes 1 through 3.

This change was originally analyzed by Westinghouse and was intended to
be submitted pricr to this LCA, However, since tbis change was not
submitted, the shutdown margin changes are included in this LCA. A
shutdown margin of 1.3 percent was used in the steamline break analysis
provided in BAW-10176., The evaluation of the change entails reanalysis
of the Main Steam Line Break (MSLB) accident to verify that the
acceptance criteria are met. This evaluation is complete and the results
support the reduced shutdown margin.

The changed analytical methods and models examined the Trojan Final
Safety unalysis Report (FSAR) referenced transients and accidents to
assess continued applicability of the sequence of events and bounding
results for reload cores with Mark-BW fuel. FSAR-evaluated transients or
accidents affected by operation with Mark-BW fuel were reanalyzed. Other
transients or accidents were evaluated to identify relevant core-related
parameters and bounding values to be confirmed for consistency with the
referenced safety analyses. These analyses and evaluations confirmed
that Trojan Plant operation with Mark-BW reload cores and mixed cores
will continue to be within the previously reviewed and licensed safety
limits.

The changed analyses methods and models for use of Mark-B. fue' at Trojan

include various tests and computer codes as described in the following

topical reports which have been/will be submitted for NRC approval:
BAW~10176, January 1990, '"Mark-BW Reload Safety Analysis for Trojan'.

BAW-10177, October 1990, '"Mark-BW Reload 1LOCA Analysie for the Trojan
Plant",

BAW-10178P, March 1990, "Mark-BW Thermal~Hydraulic Applications for
the Trojan Nuclear Plant".

These analyses methods and models for use of Mark-BW fuel utilize
acceptance criteria fully consistent and compatible with that of the



Trojan FSAR for existing fuel.

on the premise that these referen
appreval.

The changes to the TTS are provided in Attachment | i
invorporate ‘he Core Operating Limit eport (COLR) and
potential fo: changes related to reactor physics parame
generally cbange with each reload co: Consistent wit

1
i
'

L (44!

NRC Generic Letter 8B-16, these chan
'

The addition of the definition o ! d formal re
the vaiues of cycle-specific pa: - imits that

established using an NRC-approved '

consistent with all applicable 11

The addition of an administrative repc
formal report on cycle-specific parame!?
information.

The modification of individual Technic
cycle-gpecific parameters shall be maintained
provided in the defined formal report,

Significant Hazards Determination

A determination of no significant hazarde
operation in accordance with the proposed

1., dnvolve a significant increase in the
an accident previously eveluated;
create the possibility of a new or different kind
any accident previously evaluated; or

4

involv: a significant reduction in margin of safety.
specific concerns of the above items are addressed

Does the change involve a significant increase i

consequences of an accident previously evaluated!?

(et

The analyses provided in Topical Reports BAW

BAW-10178 show th the change does not signific
results of previously evaluated events. These analyses
template for acclident analyses assumptions that must be
yele-gpecific reload analysis

The Trojan Cycle zload core with ! & fuel
t operate
limite
f ramewc

3 o cribed in the Ff

r
'
r

k fo ‘cident analyses. By maintaining
Z»'"! "l-‘ i‘,

1 idents related




do not significantly change.
§ g t nt 11 renge ' ' % D!
§ Alusle icddents
. Doeg the hang¢ reate the pot
‘ ident from any ¢ ent pre

hWent ,-\,“,r‘ﬂ { v t he 1 ; g
hange di not reate new r d
hange 1a fuel suppliers has !

affarti f power digtribution
' regle tions v the 1ie¢ f
alreadv establisghed 1 the F§2
analveis limite rest te the
f ident s. Histot llv, new
hanges n fuel suppliers ae

] 4 3] m,v t 1§ con "‘ A i
reate the Beibility f a ne
those previously evaluated,
Does Lhe hange ‘nvolve a sig

by the RC. Meeting the ¢ el
gequences of ¢ ldents are
Loss i olant # ident

ave!
(3814
by )
t £
™
L LS
b )
. '
'
1 L y i
rrelation, and e B US¢
p . 1 ) hanoe
. ¢ nange y 4l ‘ ¢ NAnNDg
with ¢ eptable practices |
affect a gin of sefety, bu!
rhat sy b ) T e ¢
na ¢ ¢ Y 21 € 1868 ¢
margir oy 1 ' intrude . v he
a eptance riteria thel :
above, have been ey 1ate !
ghowr { meet Dt 1\ ]¢ e1
1 y
a 1ding fue ente & me
Rager n thege re 14 ) ¢
¢ s » e
not significantly red p
{ AGER S b t b nl ‘ ¢ met ¢
A reole o n re } F
A (4 13 i
Mg arels leterminati < Th ¢ ¥

3
)

)

\

&

b
tere

f

D¢
ri )
At
£ 4

116
E 4at

»

I'A
het
{ .
b ’

/

+ '
4] A
rvid v

rma

1'¢
ant
epi
ng
tlon
0 re
ol +
mn
arg
Oy
§ ré
e

t
\
\
ft
§
)
}
"

i 4

’

DYy
'

o
¥
’
£
»
¥
b

[

'
N
¢
¢
o
t s
YW1
or
'
)
" )
w
N
¢
3
ng
|
¢

§
W
oy

)
¢
€ 1
’
neitio
) L
3 |
|
4 -
mt 0
ence !
e 4
v I
' hod
JEOF
Mary
f
N a
ptance
plar
& I'et
3 mnt
) ept
rictelx
'y pea
v §- 4
{nue ¢
ERE 1
(28 ] tl s
ia o1
e
rangle
at DNI
qu&_\ _‘
hato
1412847 4
L
» s 13
us, ¢
"t
Pl
L e
[ety A
Lner
a1t
ma v o
e | )
} TE
L Yy

4
Fhot
b
apLe
LB &
\ pe
b
1§
mile
0k
N §
nFdel
& |
"t
'3
Lim
©
he 1
(8¢
hat
\ \
ma e
ars
¢ g

P
[1Pre
the
nes.
erat
')
hey
' be
tfet
T

)
£

tachment
’
‘V
T ¢ g 1
re i
1 f
¥ i
[ NAE
138 ’ t M
}
it
. f the
there Al
L 0 [+ 8
afety
'
- wit
oR 1 }
t fron
fF grfet
L8 \sed
miteg
] ¢
1Ly Al
’ )
. e
vt
A8 the
ents hats
W
¢ 4 i
Ares met
rmance
"¢ ]
| ’ ol
alr ! W1
b hig
{ 1LF LEF
At re
£ } g
afety g
m b '
f }



LCA 204
Attachment A
Page 7 of 7

L, Are the fuel assemblies significantly different from those found
previously acceptable at Trojan?

Fuel currently at Trojan has evolved over many years and hae been
adapted to handle various circumstances. The Mark-BW fuel assemblies
were made to fit the existing design envelope and have the same

W external dimensions as the Westinghouse fuel., The Zircaloy grids do
not significantly alter fuel assembly performance. Evaluation of the
Mark-BW fuel resemblies shows they are compatible with the existing
assemblies. This has been shown previously at the McGuire plant, It
{g concluded that the fuel design has not been changed significantly
from fuel previously approved at Trojan, The purpose of this license
change application is to .eview and document the analysis and
Technical Specification changes needed to support use of the new fuel,

5., Have the Technical Specification acceptance criterie and analysis
methods used to meet them not been significantly chanred and
previously found to be acceptable by the NRCTY

The transition to Mark-BW fuel and incorporation of COLR does not
significantly change the Technical Specification acceptance
criteria. The analytical methods used to demonstrate conformance
with the applicable safety limits and applicable regulations will

: receive NRC review and approval, and are incorporated into the TTS
for future reload cores consistent with the guidance of NRC Generic
Letter 88-16.

In conclusion, the changes associated with the transition to Mark-BW fuel
and incorporation of COLR into the TTS for operation at Trojan have been
found to involve no significant hazards. Implicit in this conclusion is
the position that the referenced topical reports have received prior NRC
approval, The application of Mark-BW fuel is not judged to be
significantly different from other fuel and is so warranted by the
vendor. Thus, there are no significant hazards associated with the
transition to Mark-BW fuel.

Environmental Evaluation
An environmental evaluation was performed as required by 10 CFR 50.59 and

the TTS. The review determined that the proposed change does not create
an unreviewed environmental question.




