
4.5 NORMAL CONDITIONS 

4.5.1 Drop test damage 

The prototype R7021 was subjected to three 1.2m drop tests (RTR 233-235) and one 1m 
penetration test (RTR 236) causing only superficial damage. Normal conditions oftransport 
tests did not cause any damage that might affect its thermal perfonnance. 

4.5.2 Results 

Normal conditions for normal form contents was modelled with the maximum activity 
(5.92 PBg), twelve capsules (the activity per capsule being the normal maximum), air in the 
cavity at 1 atm, a flask emissivity of 0.20 and a carbon steel emissivity of 0.98. The results 
are summarised as follows: 

Normal Conditions Temperatures [0C] 

Location Equilibrium in the Equilibrium in the 
shade (@ 38°C) sun (@ 38°C) 

Capsule wall 377 379 

Cavity wall (mid-height) 180 184 

Maximum lead temperature 170 175 

Closure flange (20mm below upper surface, 50mm from outer 135 142 
edge) 

Drain point (centre of cylinder, 80mm from outer surface) 139 144 

Flask wall (mid-height, midway between fins) 141 146 

Lifting tin (40mm from top edge, 55mm from outer edge) 79 87 

Flask foot (top surface, 30mm from outer edge) 51 68 
f--

Top shield (top surface centre) 53 103 

Ambient 38 38 

Normal conditions for Special Form contents was modelled with the maximum activity 
(7.40 PBg), fourteen capsules (the activity per capsule being the normal maximum), air in the 
cavity at 1 atm, a flask emissivity 01'0.55 and a carbon steel emissivity of 0.98. The results 
are summarised as follows: 
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4.6 ACCIDENT CONDITIONS (WITHOUT DROP TEST DAMAGE) 

Accident conditions were modelled with the starting condition above and the carbon steel 
emissivity set to 0.8, as recommended by TS-G-I.I. The results are summarised as follows: 

Normal Form Contents - Peak Accident Conditions Temperatures [DC] 
----- - - -~------ ---- .----- --- -~----- --- -- - ------- - ~-

Normal Form Special Form 
._- --- - - - - - - -
Location Upright Inverted Side Upright 

- - - -- - - -- - -- - -

Cavity wall (mid-height) 282 292 288 305 
- _ . .- - -. 

Maximum lead temperature 281 283 280 294 
- ----- - - - ------ - - - -- '--- - - -- - -- ---

Closure flange (20mm below upper surface, 50mm from 259 251 25~_1 275 outer edge) 
1----- -- --- - -- -- _ . __ . _ - - - - --- -- - - - -- - - --

Drain point (centre of cylinder, 80mm from outer surface) 236 262 257 248 

4.7 ACCIDENT CONDITIONS (WITH DROP TEST DAMAGE) 

In each orientation the nature and extent of the 9m drop test damage was taken from the 
numerical impact analysis (CI5788/TRlOOOI) and the 1m puncture damage from the 
prototype test results. Sec below for more detail. 

4.7.1 Upright 
Drop test damage (see Figs 4 & 5) consisted primarily of deformation of the upper pallet plate 
and crushing of the webs under the flask. The top plate was modelled realistically (sec Fig 6). 
The webs were not represented in the model so no change was required. 

Vertical upright. OOOxOOO (Dr 

Figure 4: R7021 after 9m upright drop (modelled) 
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