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Figure 1. Photograph of the leak on BO·2 wellhead sent to me May 1 (photo H. Correia) 

Figure 2. Photograph of leak area on BO·2 when I arrived. The leak had stopped due to self· 
sealing when the wel1head temperature dropped and thus the annular pressure. 
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Figure 3. Drawing of BO-2 wellhead showing location of possible leaks and pressure zones. 



Figure 4. Wellhead of BO-2 in March 2003. The picture is stitched together. 



Figure 5. Wellhead of BO·4 showing an identical seal as was welded shut when the reinforcing 
ring was welded to BO·2 in 2001. Note bolt holes on the seal pressure plate (upper row of bolts) 
that had to be closed by welding. A pinhole in one such weld caused the present leak on BO·2. 

Figure 6. Die penetrant applied to welds on the wellhead of BO·2 where the leak occurred to 
identify cracks or holes. No welding cracks were detected, but a small pinhole in the weld 
covering one bolt hole showed up. 
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Figure 7. Drawing shows where the leak was - a pinhole defect of a weld. The drawing also 
shows the design of the ring-patch to cover the leak. The patch was welded in place May 6th
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Figure 8. Patch welded in place by a COTUMER welder. 

Figure 9. Expansion spool being repacked by Bernard. Injection tool is connected to the spool 
and he is holding the "rat shit". 



Figure 10. Leak on pressure release tap and between flanges on the expansion spool of BO-2. 

Figure 11. Bolts being tightened on the expansion spool of BO-2 (lower flange) where there was a 
leak (see Fig. 10). 



Figure 12. Two bolts were rusted away on the lowest wing valve. Valve since 1970. 

Figure 13. Close-up of bolts missing from flange on 13-3/8" casing head. 



Figure 14. Reinforcing rods 20x20 mm welded over the flange pair of the 3-3/8" wing vale to 
make up for the loss of the two corroded bolts and suspected weakness of the other stud bolts. 



Figure 15. From under the scale deposits on the expansion spool a crack showed up on the flange 
just below the pressure release port. If it propagates deep it could result in leak. 

Figure 16. Discussions on what to do .... 


