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An Update on Steam Turbine Design Technology
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Fig. 8 Advanced vortex IP nozzle and bucket
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Fig. 10 Advanced vortex LP nozzle
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Fig. 12(a) Typical LSB tip section with low
sohdity
(b) Typical high-solidity supersonic tip

section with coupled LSB design
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Table 1 Performance gains with retrofitted new
last stage buckets
Overall Performance Improvement

BEM Buckat Bucket Only  Bucket & Diaphragm
3600 20" (508mm) 0.1 to 0.4% 0.25 10 1.0%
23" (584mm)  0.25t0 0.75% 0510 1.0%
26" (660mm)  NA 1.0%
30" (762mm)  0.6% 1.0%
3000 26" (660mm) NA 1.0%
1800 43" (1092mm) 0.75% 1.0%
NA = Not Applicable
i Flow
—V Coefficient
< ' 0.58
” H 0.46
D
1
y’ 0.46
R
“ V 0.38
0.30

Fig. 16 Bucket tip leakage control
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Fig. 20 Control stage heat rate loss to severe
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Fig. 21 Severe erosion on suction side of first
reheat stage diaphragm
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Fig. 22 Positive pressure packing
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Fig. 23 Heat rate improvement for positive
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Fig. 24 A photograph of a damped labyrinth seal
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