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Design and Operating Experience of 1 000MW Steam Turbine
for The Chugoku Electric Power Co., Inc. Misumi No. 1 Unit
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. Steam conditions for large-capacity fossil-fuel-burning thermal power plant in Japan have conventionally been 24.1
MPa 538/566°C. Mitsubishi Heavy Industries, Ltd. (MHI) has, through wide-scale development programs, set techniques for
steam turbine design and materials at a high steam temperature and steam conditions of 24.1 MPa and 593/593°C applied
to large-capacity 1000 MW turbines, the Matsuura No. 2 Unit for the Electric Power Development Co., Ltd. Based on our
high-temperature design development, MHI has developed and manufactured the 1 000 MW turbine, Misumi No. 1 Unit, for
Chugoku Electric Power Co., Inc., for the first time in the world with steam condition of 24.5 MPa and 600°C and a steam
reheating temperature of 600°C. The first steam admission of this unit was completed in December 1997, and underwent test
runs and other tests before starting commercial operation in June 1998. This paper describes the design and operating

features of Misumi No. 1 Unit.
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Misumi No.l Unit 1000 MW steam turbine and its bird’s-eye view
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Major specification of steam turbine
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Results of tensile and impact testing performed with
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Chemical composition of rotor material at various region

rotor material (wt %)
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steedt | 0.2 % | 31 | o |y 5@&1’&%‘{1 50 % C | Si|[Mn| P S Cu|Ni|] Cr |Mo| V Nb | W N
REUCE | (MPa) | (MPa) | (%) | (%) | =*/x¥— | FATT I
R a a o) | (% ) ¢C) X-110.12]0.07{0.47{0.008 | 0.001 | 0.03 | 0.51 | 10.59 {0.37|0.17 | 0.045 | 1.84 | 0.052
X-1 735 860 | 20 | 62 96 14 X-210.11]0.06]0.48/0.007 { 0.001|0.03 |0.51 | 10.61 {0.37]0.18]0.045 | 1.84 | 0.050
X-2 720 853 20 | 61 65 17 X-310.11]0.06{0.480.007 | 0.001 | 0.03 | 0.50 | 10.52 [ 0.36) 0.18 | 0.043 | 1.84 | 0.049
X-3 28 88 | 19 | 61 55 3 X-4 0.1 0.06]0.48|0.007 | 0.001 | 0.03 | 0.51]10.57 | 0.37]0.18 | 0.045 ] 1.83 | 0.051
X+ 3 87 | 21|61 2 2 C-1{0.12{0.070.47|0.007 | 0.001 | 0.03 | 0.53 | 10.49 | 0.38 | 0.18 | 0.043 | 1.82 | 0.050
c1 710 845 | 20 | &1 114 1
C-210.1210.06 {0.47 | 0.006 | 0.001 | 0.03 | 0.52] 10.49 | 0.38 | 0.18] 0.045 | 1.83 | 0.050
c-2 697 835 | 20 | 59 104 5
-310.12(0.060.47 { 0.006 | 0.001|0.03{0.52| 10.48 | 0.37 | 0. .0441.8310.04
o P~ PP e o " C-310.12{0.06 {0.47{ 0.006 { 0.001|0.03{0.52|10.48 | 0.37|0.18 0.0 049
e P pon 2 6 00 ) C-410.11]0.05(0.47|0.006 | 0.001 | 0.03(0.51]10.40{0.36|0.18 | 0.040 { 1.84 | 0.049
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Location of test pieces for tensile properties
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Performance test results of Misumi No.l Unit
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