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PT-IP-158-D, SUPPLEMENT- B

RRADIATION OF ONE SWAGED STAINLESS STEEL CLAD FUEL ELEMENT IN A KE FRONT-TO-REAR
TEST HOLE

OBJECTIVE

The objective of this supplemsnt 1s to authorize a change in the panellit trip range
from 25-75 psi to 5-95 psi.

SUMMARY

The original production test authorized the irradiatiorn of one, three-foot-long fuel

element in test hole 3865 KE. Supplement A authorized the extension of the goal ex-
posure from 1735 MWD/T to 5000 MWD/T.

The test hole facility consists of two concentric aluminum tubes which extend from the
front face to the rear face of the reactor. The ID of the inner tube is 2-7/8 inch.
Water from one crossheader supplies the annulus, water from another crossheader supplies
the inner tube. The three-foot-long, .570 inch OD fuel element is centered in a LO-inch
long aluminum holder which has an ID of 1.380 inch and an OD of 2.800 inch. The holder
and fuel element are positioned in the inner tube downstream of the centerline of the
graphite so that the fuel element generates a maximum specific power at one end of about
4.9 KW/FT The average specific power generation is about 3.7 KW/Ft During normal

operation the flow through the inner tube is about 35 gpm with about 31 gpm through the
holder and four gpm around it.

JUSTIFICATION

The panellit gage which monitors the flow to the inner tube fluctuates to such an
extert during start-up that on two occasions the reactor was scrammed. During equili-
briim operation the panellit gage reading remains stable. A possible explanation of this
behavior is that during start-up aluminum spacers which are in the inner tube as part
of the test charge chatter and cause variations in the water path through the tube. It

is further surmised that at equilibrium operation the pressure drop across the column in
the tube is sufficient to suppress the chattering.

An anchor charge was placed up stream but did not noticeably reduce the fluctuations
of the panellit gage. It is concluded that extending the trip range tc 5-95 psi will
reduce the possibility of scramming without increasing any hazards to “he reactor.

TECHENICAL BASIS

The present trip limits of 25-75 psi result in a reactor scram if the flow through the
fuel element holder drops to a minimum of about 27 gpm. The 5-95 psi limits will allow
the flow through the fuel element holder to drop to about 22 gpm before the reactor is
scrammed. See Figure 1. Calculations predict that at this flow rate the surface
temperature of the jacket will be 58 C above bulk water temperature. See Figure 2. It
is concluded that such trip limits will not endanger the safety of the reactor.
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KB Processing Operation will be responsidble for the operational safety and productiocn
continuity of the reactor. R. K. Marshall and A. B. Blasevitz, Irradiation Testing
Operation have the respomsidility for the Research and Engineering Operation's
interests. C

U andall

R. XK. Marshall
Irrsdiation Testing Operation
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Calculations

Case considered: Flow reduction caused by restriction upstream of the fuel elesamt.

1. Calculations based cn saximm specific power of 4.9 KW/FP. (16,700 yxn-rt) vhich
occcurs at one end of the fusl element.

2. Maximm heat flux 1.12 x 105 B/hret2.

3. Average power generated 3.7 KW/FT.

4. Inlet vater temperature assumed to be 20°C.

5. ID of flov passage in vhich fuel element i3 centered 1.380 inch.
6. OD of stainless steel clad fuel element 0.570 inch.

T. Saturation temperatures ; a) 151°C at 55 psig
b) 156 ¢ at 65 psig
¢) 175 at 115 psig

8. Cross sectional area of flow path through fuel element holder .00863 £t2.
9. Area of heat transfer/foot of fuel element 0.149 rt2

)
10. FMilm coefficient. 8 "
v Be] ]
ot '%"'2 B/bretl P
e. V in £t/sec
4. De tn £t = [23 -nﬁ]-na-nl 2 - @
(Da + D) :

e. D2 & 1.% .570 = E0675]'2 = 0.584

f. K¢ from Fuel Element Technical Manual HW-40000
Figure IIT-2. K, @ 20°C = 160

1. AT,p = Drop across vater f£ilm -q' = hA DTy
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12. ATpe = Rise in wvater temperature .q = WC, ATp,
Results - Plotted as Pigure 2

Flow. through Vel. through Mnel
Fuel Blement Holder Element holder " g _h ATye ATy, Tsat- Thulk
ga Ft/sec v° B.Eret? ¢ c ¢
X 7.76 5.15 1410 bl 1.5
Y 5.18 3.73 1020 61 2.1 17h.
10 2.59 2.14  sey 106 4.2 154.
5 1.29 1.23 337 184 8.4 147.

Reynolds No. at 5 gpa:

MRe = De G = (.0675)(5)(498) = T200
= 2771 .008%83
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