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1.4 Negative Reactivity
by Gadolinia
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- 305 mm
(minimum)

2k

180-mm-tong
12.72-mm-thick
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{minimum)
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ﬂ SAFETY AND 1
i~y CONTROL BLADE
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/
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CHANNEL
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28.4.mm-thick
ACRYLIC PLATE
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{minimum) 12.7-mm-thick {minimum)
ACRYLIC PLATE
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FUEL: 11.176-mm diam CLADDING: 11,176-mm i.d. X 0.762.mm WALL

F |
12.7-mm diam |

CLADDING: 6081 ALUMINUM TUBING SEAL WELDED WITH A LOWER END PLUG
OF 5052-H32 ALUMINUM AND A TOP PLUG OF 1100 ALUMINUM

LOADING:
ENRICHMENT = 2.35 £ 0,05 wt% 2%y
FUEL DENSITY = 9,20 mp/mm? (84% THEORETICAL DENSITY)
URANIUM ASSAY = 88,0 wi%
U0, = 825 ¢/ROD {AVERAGE)

(a) 7 5 v #aFERE 2. 35 wthDBAEHE

FUEL: 12.649-mm diam CLADDING: 12.827-mm id. X 0.660-mm WALL

RUBBER END CAP:
12.776-mm id, X 26.4 mm long

TS——RUBBER END CAP:
12.776-mm i.d. X 25.4 mm long

e et 1L L De—

st 065.2 mn ~l

CLADDING: 6061 ALUMINUM TUBING

LOADING: .
ENRICHMENT = 4.31 % 0.01 wi% 225U
FUEL DENSITY = 94.9 * (,55% OF THEORETICAL DENSITY
URANIUM ASSAY = 88.055 + 0,26 wi% OF TOTAL FUEL COMPOSITION
U0, = 1203.38 + 4.92 /ROD

END CAP:
DENSITY = 1.321 gfem?
COMPOSITION = CARBON: 58 £ 1 wth SULFUR: 1.7 = 0.2 wth
HYDROGEN: 6.5 0.3wt% OXYGEN: 22.1 wt¥% (BALANCE)
CALCIUM: 11,4 £ 1.8 wth  SILICON: 0.3 0.1 wtk

(b) 75 BHEEE 4. 31 withoO ks

Bd2.4.1-13 BREHBEORR®

16 &Rl 1 (B RBHIE) -33
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1219 ¢ 3mm

1785 & G4 mm

TYPE:

DENSITY:

IRON (wt):
CARBON (wt):
MANGANESE (witil:

PHOSPHORUS:
SULFUR:
SILICON:
NICKEL:
MOLYBDENUM:
CHAOMIUM:
GCOPPER:

B 2.4.1-14 FHEFREEORKS

16 &-R¥R 1 (BRBHIL) -34

© SAB33 GrB TN

7.54 plom?
96,7710.13
0.19t-—-
1.28 £ 0.03
0.004 £ -—-
0.006t———
22—
t19+014
p.4s 2+ 0.05
012z 0.01
0.13 £ Q.01
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3 . +0.
Neutron Absorber? Critical 178,5 0.4 mm
16.84-mm Separation Between r 13.21 £0.76 mm
Thickness Square Pitch Fuel Clusters®
Material {mm) Fuel Clusters® (mm) I | —
None i -—- [-25% 18 951202
2-20X 18
Type 304L stainless steel [ 3.02 £ Q.13 125X 18 82803
220X 18
Type 304L stainless stect | 2.98 £ 0.06 1.25%X18 48.0:02
with 1,1 wi% boron 2-20% 18 E
Boral B 292£0.13 | 125X 18 269+ 0.3 3 K ;
2.20% 18 - g hul
Boroflex s46:018% | 125X18 298508 3 HER
: 220% 18 & =
&
Czdmium 0.61 £0,03 125X 18 38.6+0.2 &
220X 18 .
Copper 337008 125X 18 77.9 %02
] 220%18
Copper-cadmium 3.57+0.08 125X 18 543110
' 2-20X 18
*Errar limits are one standard deviation, “
absorber plates, 302 mm wide X 915 mm long, each centered on middle fuel
cluster at outer cell boundary.
umber and size of fuel clusters, rods long X rods wide, ligned In a row.
“Perpendicular distance between the fuel clusters, rod surface to rod surface.
ncludes 1.60-mm-thick Plexiglas on cither side of 2.26- % 0.04-mm-thick Boro-
flex,
() 77 VBFEE 2.35 wihDiAEHE
Neutron Absorber® Critical r 178.5 £ 0.4 mm
1892-mm | Scparation Between b .
Thickness | Square Pitch Fuel Clusters® — r 1356 1.02mm _
Material (mm) Fuet Clusters® (mm) r L1,
| None -—— 312X 16 1584 2 0.2
Type 304L stainless steel | 3.0220.13 312X 16 137.520.6
Type 304L stainless steel ‘ ~ 3 E
with 1.1 wt% boron 2982 0.06 312X 16 98.3£04 :'. i ;
Boral B 2924013 | 3.12X16 83.020.3 S| | € f
2
Boroflex 546+018%8 | 312X 18 83702 E K}
Cadmijum 0.61+0.03 312X 16 89.4 L 0.6
Copper 3.37+0.08 312X 16 1347 £ 0.4
Copper-cadmium 3.57*0.08 312X 16 105.7£0.2

(b) 7 T IMHEEE 4. 31 wthDRELE

X2.4.1-16 ERBRF—x0

16 -5 1 (FRRBHIE)-36
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r,=5.588

r ,=6.35
Walter
. 16.84 (cell pitch) B [mm]
(a) PHEEE 2.35 wikDBhklE
b
UG, pelle
r ,=6.3245
r ,=6.4135
Water r,=7.0735
18.92 {cell pitch) BHT (mm)

(a) IBHFERE 4. 31 wihooihlis

B2 4.1-17 BREHEFETAY

16 &-RUFs 1 (BRABAIL) -37
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3 2.4.1-5(1/2) Ry Fv—rBREITHER(ELD)

E H FRATIE R
fidfr 4 — A 16
EHE 0. 99794
R mEL 0. 00191
B/IME 0.99470
BORME 1. 00105

EERHL : F 2. 4.1-5(2/2) O 16 & —AD keff 26 B i

£ 2.4.1-5(2/2) Ry F=—7 BRIBTBE (6 7 — A D)

IBHEE (wth) T IR keff o

2.35 7L 0,09812 | 0.00092
ATV VAR 0.99470 | 0.00079
R A ATV L AE 0. 989730 0. 00092
BORAL #1 ' 0.99486 | 0.00077
BOROFLEX 0.99728 | 0.00077
cd 0.99851 | 0.00082
Cu 0.99594 | 0.00083
Cu-Cd 0.99599 | 0.00088

4,31 L 1.00105 | 0.00099
AT v VAR 1.00017 | 0.00081
ReADAF LR 1. 00047 | 0.00090
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