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Air Flow Characteristics in Stator Core of 300 MW Double
Water Inner Cooled Turbo Generator
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Abstract: Based on the operation data collected from a certain power plant, it is found that the
temperature distribution on stator core between turbine end and exciter end is quite nonuniform,
furthermore, there exists some overheated step core in the step iron. By means of numerical
analysis, it is found that the volume flow of radial vent channel beside the overheated step core is
quite low compared with other adjacent radial vents. The overheat problem was resolved by
increasing the height of the baffle locating in the inner step iron, and the test data support the
above measure. Some useful conclusions were given for the future optimum design and unit capacity
enlargement.
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Tab.1 Operation data of two generators

L WEE ASER/MW A5 /MVA G FRUE/KY ETHIT/A  Hrai/A SRR Rt GREE/C  Jabsmik MR/ C

1541 04-08 298 315 17.96

15#HL 04-09 261 276 18.00 8 900
354l 03-31 333 352 18.40 11 001
354l 04-08 294 308 18.00 9 900

354l 04-09 260 277 17.97 8 900

10 100

1 605 0.946 26 29
1470 0.944 26 28
1745 0.947 23 23
1 586 0.954 21 25
1493 0.938 16 21
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Fig.1 Temperature distribution on stator york core

of No 1 and 3 generators
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Fig.2 Numerical model and partial enlarged detail
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Tab.2 Radial channel flow volume under different height

of baffle locating at 98th step core kg/s
#1058 PR 5 2
SR TRE 0 h 15h 2h 25h 3h

103 0.10 0.11 0.14 0.17 0.20 0.26
102 -0.21 -0.20 -0.18 —-0.16 -0.14 -0.02
101 0.16 0.15 0.15 0.14 0.11 0.01

100 -0.01 -0.01 -0.06 -0.14 -0.24 -0.40
99 -0.23 -0.28 -0.30 -0.35 -0.40 -0.47
98 0.13 0.29 0.33 0.38 0.42 0.49
97 0.13 -0.12 -0.21 -0.25 -0.30 -0.31
96 0.12 0.18 0.10 -0.09 -0.25 -0.30
95 0.12 0.15 0.13 0.14 0.07 -0.25
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Tab.3 Radial channel flow volume under different height

of baffle locating at 97th step core kg/s

2 [ DR 5
e 0 b 1.5h 2h 25h 3h
103 0.10 0.12 0.13 0.15 0.19 0.25

102 -0.21 -0.19 -0.20 -0.18 -0.16 -0.05
101 0.16 0.15 0.14 0.12 0.11 0.08
100 =0.01 0.01 -0.16 -0.23 -0.27 -0.28
99 -0.23 -0.26 -0.29 -0.30 -0.36 -0.44
98 0.13 0.18 0.21 0.23 0.31 0.40

0.13 0.28 0.31 0.33 0.40 0.49
96 0.12 -0.15 -0.20 -0.23 -0.28 —0.29

0.12 0.16 0.15 0.11 -0.17 -0.29

V/(m-s™h)
93.3

84.0
74.7
65.3
56.0
46.7
37.3
28.0
18.7
9.33

(=]

V/(ms™)
119.0

107.0
95.3
83.3
71.4
59.5
47.6
35.7
23.8
11.9
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Fig.3 Local velocity isogram under different height of baffle
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Tab.4 Operation data of No.1 generator before and after baffle modification

fi [ ADDAR/MW - ETHRIE/RV  ETHAE/AA  FETHRE/NV ETln/A R XURE/C Rk KR/ C
04-10 240 18 8.2 344 1417 26 28
06-16 237 18 8.0 328 1362 30 29
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Fig.4 Comparison of stator core temperatures at

18 28 37 48

turbine and exciter ends before and after

baffle modification
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