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1.4 Negative Reactivity
by Gadolinia
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305 mm
{minimum}

305 mm
- {minimum} _:’l

760-mm-long
12 7-mm-thick
ACRYLIC PLATE

-

CO0000C0000
a] Q

=4
[+]

SAFETY BLADE GUIDES

Q

305 mm

{minimum}

OOOOO?OOOOO

NEUTRON
ABSORBER
PLATES

[elelalnlolaletols}

|

0o000000000)

0000 \a 000

C QOQOOLO

[s1eTlsloleTs)

CONTROL BLADE GUIDES

ASSEMBLY

6061 ALUMINUM SPACER BAR

WIDTH

cOo

Qo

760-mm-long
12.1-mm-thick

305 mm

ACRYLIC PLATE

F_ {minimum} ]

9,52-mm-thick
CARBON STEEL TANK

AN

38 mm

i
254 mml% % 9.6 mm

TYPICAL

l_‘ SAFETY AND 1

- -

WATER LEVEL

152 mm {minimwm}

TOP OF FUEL

51-mm-wide
B0E1 ALUMINUM SPAC
LA(TreicaL OF FOUR)|

CONTROL BLADE
GUIDES
6061 ALUMINUM

ER BARS

12.7-mm-thick
ACRYLIC

OR POLYPROPYLEMNE
PLATES

153 X 50.8 X 6,35 mm
S061-T6 ALUMINLIM
GHANNEL

PLAN VIEW

[€2.4.1-12 PNL-3602DERAEBRER®
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BOTTOM OF
FUEL RODS
26.4-mm-thick A
ACRYLIC PLATE
END VIEW
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FUEL: 11.176-mm diam CLADDING: 11.176-mm i.d. X 0.762-mm WALL

12.7.mm diam I TOP

7 : = et 1‘
L~ 50,80 mm | 914.4mm——>—‘

977.9 mm -

CLADDING: 6067 ALUMINUM TUBING SEAL WELDED WITH A LOWER END PLUG
OF 5052-H32 ALUMINUMN AND A TOP PLUG OF 1100 ALUMINUM

LOADING:
ENRICHMENT = 2.35 + 0,05 wi% U
FUEL DENSITY «9.20 mp/mm? {84% THEDRETICAL DENSITY}
URANIUM ASSAY = 88.0 wi%
LD, = 825 g/ROD (AVERAGE)

(a) 7 T iBFEEE 2. 35 withDPREHE

FUEL: 12,640-mm diam CLADDING: 12.827-mm id. X D.660-mm WALL

RUBBER END CAP:
12.776-mm id. X 25.4 mm long

N\

“——RUBEER END CAP:
12,716-mm id. X 25.4 mm long

CLADDING: 5061 ALUMINUM TUBIRG

LOADING:
ENRICHMENT = 4.31 1 0.01 wt$ 2350
FUEL DENSITY = 94.9 + (,55% OF THEORETICAL DENSITY
URANIUM ASSAY = 88,055 + 0.261 wt% OF TOTAL FUEL COMPOSITION
U, = 1263.38 £ 4.12 ¢/R0OD

END CAP:
DENSITY = 1,321 gfem?
COMPOSITION = CARBON: 58 £ 1 wi% SULFUR: 1.7 * 0.2 widk
HYDROGEN: 5.5 0.3 wt% OXYGEN: 22,1 wt¥ {BALANCE]}
CALCIUM: 1142 1.Awt%  SILICON: 0.3 0.1 wi%

(b) 77 iR 4. 31 wthOPkHE

B 2.4.1-13  BREHEDTHRE

16 &Pl 1 (BEARPHLE)-33
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. 1219 £ 3Imm

1785 = 0.4 mm

TYPE:

OENSITY:

IRON (wt%):
CARBON {wts):
MANGANESE (wi%):

PHOSPHORUS:
SULFUR:
SILICON:
NICKEL:
MOLYBDENUM:
CHROMIUM:
COPPER:

(2.4 1-14 T REEOHRE

16 Z&-RIFE 1 (BRABALE) -34

SAE33 GrB C/1
7.84 gfcm?
96,77t 0.13
019~~~
1,28 + 0.03
0.004+——-
0006t~
0.22x———
0.79+0,13
0.49 +0.05
0.12+ 0.0
0.13 % 0.01

36




LE

Se- (A4 1L 9T

o BTOX I -+Fdh  ST-1°F7 2

~A13at300dse] *S[ELISIEW 2100 3 PUT *g 'Y [elog 341 JO 2PES J3Y)ia U0 wmUILN|D (01§ adA} Jo w3 ¢TO'0 PUT 'RE0°0 'ZOT'0 fapnpauy,
“woNEIAR) J0 UL 18 nuatnduny amiynu jo siydem uo paseg,
0011 2dAL winupunie st SUIPPEL [FLUAIEW 303 WAk Jo veppsodio),

“Aitquenb
1UrayuSTs Ut juasaad JUAWS[H YBES 10] HONFIUISLOD WNLINTW JO 8IEUNISA 13ag Wwasudas pue sordreus srydesfonsads svew aarnos yreds U0 PasEQ UENAQINAP RNTHAAW] “SaSA[TUT [ESHUIYY SN UO PIEE UOIEAIP MIEPUEIT JUC JIE LMOLE Alaym ST oirg,

90005 TSP0 - - -—- €100+ Z0£0 --= = BONO T LEED - o ——— -

FO00T9ZZ0 | €00D 1500 | 9000 BELO | S00DF86T0 | SI00FSBPD | ROOOFISHD | 100°0%STOD BOUO ¥ 9FF0 BOO'D ¥ LSE'D £100 ¥ 1E0°0 £10°0 7 TEL™ I[T00FE1L0 (o) praaundmy
TEL'E 059’8 OLLL oD6'L 0E6°L [y 69'2 €168 V3] [A a4 052 64T {wofd) Lipuag
-e— ——- -—- ——- - SEDT 9186 - - - -—— -— - umnieanz
—— £0 -——- -—— ——— --- --- -—— LO00 ——- - e outz
P - — . _— - 190 -_— - -——— - --- wRuEiy
-— ———— i _— — -— U0 7000 — -— - €00 myng
--- —— --- - -—- LtoF 0571 -—- —— 0sT0 -—- —-—- - my

FTOF 6L'TT ——= —— -—- ) --- [4:4] 0z00 ¥00°0 500 - oo Easlity
ez 10097 -— - - _— -—- - 0£0°0 8100 - --- - usiixg
-—= --- S0'0F TTOL [ 5007 E5°6 3005 60711 - --= - 0to’o - - wo PN
B - - ERT -—- - oo -— 00 070 wo wnipoy
- - 00F I€0 E00F 6¢°0 S0'0% 970 --- m——— ——— --- -— - --- wnuspgijoly
—— —_— 00+ 6971 s00+ 85°1 500+ 8%1 == o 6000 L - s00 sssuviueyy
——— - -— -—- — - -—- 7000 —— 1000 00 50°0 twnjsaudzy
50°0% SO0 —— ££0F OF99 | PEOF Y089 | vEOSF PU'89 | £00F 1T cB0 000 0z0'0 $00 0o b0'0F ££0 uol]
- - 00+ 9T0 s00+ 8LO S00+ LZO -— [ | ri0F 09°66 QOE'Q F SBYBE --- - 600 teddon
T0'0F E00 —— QE0F 097Gl o1'oF £0'6l 0i0= 959 FO0F £i0 I .- —-— - -— S0 Wwntweays
——— ——— —— _— _— —_— ———— - —_— - -— -— wnEd
- £DF Leb —-- - -—- -== - --- ECOD ¥ 6860 -—= - --= umtwpe]
1€0% §9°C -—- —-- -—- --- e .- - o - -—- --= uaforpAH
£00% CI'MT —-—= - -—— —— -—- -—— 0ve’0 000 2988 2E0'8 F0x LEL uogle)
S00% bLIE —— 0I'0F 197 BN T 000 e - -— —-—— S00'0 BRI L9708 ST'0% OL'BT uoiog
-— -— —_— -—= - --- 1Z0F SI'L6 -—— - 9T'68 1219 'TE 6E'T9 wnutary

XspjoJjogq wanepe) UpLog siia Gt | uolog siim 17 uoiog oN Aopanrz wnujwmnpy raddey) tmnupey-iaddas O rlog 1 riog Y [eiog detm)

1909 juswag

2915 Sa[UIMG THOE 24T qitod




Neutron Absorber? Critical
16.84-mm Separation Between
Thickness Square Pitch Fuel Clusters®
Material {mm) Fuel Clusters® {mm) I
None -—= 1-25%18 95.1£0.2
220X 18
Type 304L stainless steel | 3.02£0.13 1-25% 18 82.8+03
2-20% 18
Type 304L stainless steel | 2.98 2 0.06 1-25%X 18 48.0L072
with 1.1 wt®% boron 2-20X 18
Boral B 2.92+0.13 1-25% 18 269203 ;
220X 18 o0
Doroflex 546018 | 125X 18 29.8508 3
220X 18 =
Cadmium 0.61£0.03 1-25% 18 38.610.2 o
2-20X 18
Copper 3.37+0.08 125X 18 77.9+0.2
2-20 X IR
Copper-cadmium 3.57+008 125X 18 543110
2-20X 18
*Error limits are ane standard deviation.
3Absorber plates, 302 mm wide X 915 mm long, each centored on middle fuel
cluster at outer cell boundary.
umber and size of luel clusters, tods long X rods wide, aligned in a row.
Perpendicular distance between the fuel clusters, rod surface to rod surface,
ncludes 1.60-mm-thick Plexiplas on either side of 2.26- + 0.04-mm-thick Boro-
flex,
(a) 7 T IBMREE 2.35 wtdDIRBHE
Neutron Absorber? Critfeal
e 18 G %-mm Separation Between
Thickness | Square Pitch Fuel Clusters® —_—
Materlal (mm) Fuel Clusters® (mm) 4
None —_—— 3-12X 16 158.420.2
Type 304L stainless steei | 3.02 £0.13 312X 16 137.5+0.6
Type 304L stuinless steel ™~
with 1.1 wt% boron 2.98 £ 0.06 312X 16 98,3+ 0.4 :
Boral B 292+0.13 312X 16 830203 ?‘!’,
Boroflex S46+0.18% | 312X 16 B3.7£0.2
Cedmium 0612003 312X 10 894 L 0.6
Copper 337008 3.432x% 10 134.7 £ 0.4
Copper-cadmium 357 20,08 312X 16 1057202

__.i

178.5t 0,4 mm

r §3.21 £ 0.76 mm

.684-cm Plich:

Reflecting Wall

178.5 £ 0.4 mm

] r 19.56 % 1.02 mm
-

Retlecting Wail

1473 £ 2 mm

Reflecting Wall

(b) 75 IR 4,31 wtb@IREHE

2.4 1-16 ET—F©

16 Z-9lis 1 (FRABH1E)-36
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r ,=5.588

r ,=8.35
Waler
. 16.84 (cell pitch) B4 [mm]
(a) FREEEE 2.35 wikDiREE
‘ 1
UQ, pelle
r =6.3245
r,=6.41 35
Water r4=7.0733
18.92 (cell pitch) B4 (mm]
e e

(a) PRHEEE 4.3]1 wihDIRENME

2.4 1-17 EHEFEF L@

16 F=-BIi | (ERSRBAIL) -37
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#F2.4.1-5{1/2)

ReFv— 7 BRATRR(E L D)

" H

fRATHRE R
AR o — A% 16
SEHfE 0. 99794
1R (R 0.00191
T /[ME 0. 99470
YN} 1. 00105
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