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7. APPENDIX

Calculation of Error Introduced by Using Average Sodium Density

This appendix presents the calculations used in determining the

error in sodium-level readings that results from assuming an average

sodium density over'a_temperature_range of 350 to 700°F. The nomencla-

ture for the equations precedes the calculations.

'Nomenclature
D = diameter of float = 4 in, = 10,16 en
Ah; = change in sodium level between 700 and 350°F, based on
average calibration of 0.4 1b/in.
Ahp = change in sodium level between 700 and 350°F, based on
- actual change of 0.0321 in./°F
K = volumetric coefficient of expansion of stainless steel due
to temperature = 3 x 107°/°F |
%1 = length of float submerged at 350°F = 3,76 in,
22 = length of float submerged at 700°F = 15 in.
AT = difference between temperature of sodium and 70°F
Vo = volume of float per cm of length at 70°F '
Vi = volume of float per cm of length at 350°F
Vo = volume of float per cm of lenmgth at 700°F
Wi = Wéight of sodium displaced at 350°F
Wy = weight of sodium displaced at 700°F
‘AW ‘= change of weight on transducer between 700 and 350°F = Wy - W3
pl'=.density of sodium at 350°F = 0.907 gICm3 |
po = density of sodium at 700°F = 0.863 g/cm3
Calculations
Volume of float per cm at 70°F
Vo = 7D%/4 = 7(10.16)2/4 = 81.1 cm®
Volume of float_per cm of length at 350°F 7 .
Vy = Vp(I1+KAT) = 81.1[1+(3x107°)280] = 81.8 cm3
Volume of float per cm of length at 700°F
V, = Vg (1=KAT) = 81.1[1+(3x10-5)630] = 82.6 cm®
Wéigﬁt of sodium displaced at 350°F

.Wl

= p1Vi8; = (0.907)(81.8)(3.76)(2.54)(0.0022) = 1.56 1b
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Wy = poValz = (0.863)(82.6) (15)(2.54)(0.0022) = 5.98 1b

Change of weight on transducer between 700 and 350°F

\
Weight of sodium displaced at 700°F | . | w
AW = 5.98 - 1,56 = 4,42 1b |

1

‘Change in sodium level between 700 and 350°F based on average . 1
calibration of 0.4 1b/in. 1

Ay = AW/O.4 = 4.42/0.4 = 11,05 in,

Change in sodium level between 700 and 350°F based on actual
change of 0.0321 in/°F

Aho = 0.0321AT = 0.0321(350) = 11.24 in. _ H
Difference between Ah, and Ah; = 11,24 - 11.05 = 0.19 in. &
Percentage difference based on Ahp = 0.19/11.24 x 100 = 1.7% &

8. B % X # :

(1) System For Meaéuring Sodium Level In EBR-II (ANL-7623)
(2) EBR-I Operater Training Manual




