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TABLE 1
EUEL DESIGN PARAMETERS

ellet Stack Leng (inch)
.l1ad 10/0D (inch)

inst. Guide Tube ID/0D (inch)
Number of Inst. Guide Tubes

Rod Pitch (inch)

\

The tabulated values icit models of the nominal

As described in S : S ty studies were performed
generic bundle hich 1 values for the
parameters




Tha arrangement of the rod types in t DUN s shown in Figure |
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¢ actually that for a single bundle surrounded by

cm of water 5 wi be shown in Section 7.2, flooded bundles on 2]

centers are effectively isolated: e bundle-bundle interactions

negiigible.

The K for an inf1
nf

interspersed moderation

wouid De less than this

The peak reactivity occurs a 11 flooding. I[f all cells had been

: b ’)

enters without banking and spacing between banks, the peak reactivity wou'la

ave been higher at it would occur with low density interspersed moderation.

If the iron/steel structural members of the rack had been modeled

would have heen lower than reported here

0039**2 + 0.0049%*2

ne Key parameter:

Data on ! . noderation effect
storage vault are | section & Jther moderation

n Section
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cell-weighted cross sections were generated

infinite rod array

weighted ross sections were
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2.0 1.5038 0.9256
2.29 1.5163 0.9373
2.5 1.5231 0.9438
3.0 1.5311 0.9528
3.5 1.5305 0.9553
4.0 1.5251 0.9536

The Tabla 7 results indicate a peak k.ff near 0.955 assuming that fuel rods
are withdrawn in the optimum sequence.

Giv:  the conservative model use in these calculations, the fact that about
10-20 optimally removed rods are r.~ired to achieve a 0.85 keff' and the
subcriticality with any number of removed rods, safety of a single bundle is
assured with any credible number of fuel rods removed (or added). The KENO
result for an explicit model of a single bundle (264 fue! rods, 2§
instirument/guide tubes, 12 feet lung) flooded ana reflected with full density
water is 0.9359 + 0.0039.

A single flooded bundle was also modeled using the homogeneous (cel)-weighted)
cross sections. The KENO-Va results from a cylindrical model (as in XSDRNPM)
and from a cuboidal model are 0.9388 + 0.0039 and 0.9305 =+ 0.0038,

respectively. Therefore, the cross sections (heterogeneous-homogeneous) and
the codes (KENO-XSDRNPM) agree very well.
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7.2 Bundle Spacing Effects

An infinite array of generic bundles with the nominal Vw/Vf (2.29) were
modeled with XSORNPM. The system modeled was fully flooded. The infinite
length bundles were spaced as indicated in Table 8.

"ABLE 8

g {TE X TAFNIE BROLT s
ASDRNPR 2630 s

Center-Center Spacing Edge-Edge Spacing
(inch) (inch) -kinf-
12 3.568 1.0931
14 5.568 0.9839
16 7.568 0.9517
18 9.568 0.9420
20 11.568 0.9388
21 ' 12.568 0.9382

An infinite array of bundles is acceptable with all center-center spacings
greater tran about 16-18 inches. The storage cell guides form a 3.0"x8.0"
square. [ four bundl2s were brought together at the near edges of their
contiguous guides, these bundles would be on 20.432 inch centers. Therefore,
no credible combination of dimension tolerances and eccentri¢ pos‘tioning
coulu result in spacings approaching 18 inches or less.

AR



Criticality can result if two buncles are brought together in

system. Since a minimum spacing between bundles has been specified and since

flooding of the vault is an independent and very unlikely occurrence, no

single accident condition in the new fuel vault can result in criticality

8.0 KENO INPUT LISTING

The new fuel vault model,
listing below. ‘he water

Section 6.0

OC COOK,

READ PARAMETERS

TME=290.0 GEN=103 NPG=500 LIB=4] TBA=3
FLX=YES FDN=YES XS1=YES NUB=YES PWT=YES
END PARAMETERS

READ MIXT




MIX=4

" REG CONCRETE
8016 4.607448E-02
1631 1.374186E-02
26000 3.472435E-04
13027 1.745453E-03
20040 1.520656E-03
14028 1.662057E-02
11023 1.747307€E-03

END MIXT

READ GEOMETRY

UNIT 1

COM="  FUEL ROD

CYLT 11 0.3848] 2Plg2.88
CYLI 01 0.3937 2P182.88
CYLI 21 0.4572 2P182.88
CUBO 3 1 4P0.62992 2P182.88

UNIT 2

COM=" GUIDE TUBE

CYLI 31 0.56896 2P182.88
CyLl 21 0.5096 2P182.88
CUBO 3 1 4P0.62992 2P182.88

UNIT 3

COM=" BUNDLE ON 21 INCHX21 INCH CENTERS
ARRAY 1 2*-10.70864 -182.88.0
CUBD 3 | 4P26.57 2P182.88

UNIT 4

COM=" THIS IS A 3X2 BANK OF BUNDLES
ARRAY 2 -240.03 -53.34 -182.88
" BANK SPACINGS (BUNDLE C-C):

* 31.92272CM OF C-C SPACING IN UNIT 4

" ADD 67.85864CM AT +/- X, 52.61864CM AT +/-
CUBO 3 1 2P307.88864 2P105.95864 2P182.88

14
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GLOBAL

UNIT 6

ARRAY 3 3R0.0
" ADD CONCRETE REFLECTOR AT ALL 6 FACES

REPL 4 2 6R5.0 6

END GEOMETRY

READ ARRAY

ARA=1 NUX=17 NUY=17 NUZ=|

LOOP

1 1171 1171 111

¢ 6123 31512 111

2 41410 41410 111

2 3183 6123 111

END LOOP

ARA=2 NUX=9 NUY=2 NUZ=]

FILL F3 END FILL

ARA=3 NUX=3 NUY=4 NUZ=]

FILL F4 END FILL

END ARRAY

READ START

NST=]

" CONSERVATIVE START

XSMe 897.0 XSP=950.0 YSM=212.0 YSF=424.0 ZSM=180.0 2SP=185.76
END START
READ BOUNDS
ALL=VACUUM
END BOUNDS
READ BIAS
1D=301 2 7
END BIAS
END DATA
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