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Influence of 600 MW supercritical unit steam distribution

characteristics on shaft vibration
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Abstract : High-parameter steam turbines’ steam distribution characteristics affect their operating economy and shaft sta-
bility under partial loads. Analyzing the steam distribution adjustment test of a 600 MW supercritical unit, its steam distri-
bution characteristics are studied. An optimal valve sequence, and the relationship between the load with optimal steam
distribution mode and the opening degree of the main steam regulating valve are obtained. The results show that adjusting
the steam distribution mode can effectively eliminate the self-excited vibration and improve the shafting stability without
shutdown the machine. The research results can provide guidance for fault handling and optimized operation.
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Tab.1 Design parameters of the unit

i H 2R
FZIRE S/ MPa 24.2
FEFREE/C 566.0

TR/ (t-h ) 1988.69
HERIE /1/kPa 4.9

PHEERIG I (THA) THAFE/[KI - (KW - h) ~'] 7522

1 FEEARAXTEFHESRSN

Fig.1 Static airflow force of the rotor with

original steam distribution mode
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Tab.2 Experimental on steam distribution adjustments under 350 MW and 400 MW load
350 MW 400 MW
i H
TH 1 T.0 2 T3 T4 1 T4 2 T3
CV1 /% 100 100 100 100 100 100
CV2 FE/ % 19 23 28 19 24 30
CV3 FFE/ % 100 100 100 100 100 100
CV4 FF 2/ % 0 0 0 0 0 0
F KI5 E S/ MPa 17.25 16.70 15.37 19.34 18.22 17.05
FZERIBE/C 562.9 565.0 565.7 562.6 562.6 562.8
ZRBEEHGE/[K - (KW - h) 7] 7843.1 7856.2 7863.9 7851.9 7819.7 7868.3
&3 450 MW #0500 MW 1 T ELiR 75 Ui B I B 2%
Tab.3 Experimental on steam distribution adjustments under 450 MW and 500 MW load
450 MW 500 MW
i H
Th 1 T2 T3 Th 1 T2 TH3
CV1 F1/ % 100 100 100 100 100 100
CV2 FF/ % 20 24 30 22 27 30
CV3 FE/ % 100 100 100 100 100 100
CV4 B2/ % 0 0 0 0 0 0
757K J1/MPa 21.66 20.48 19.28 23.57 21.90 21.38
FFIRIRE/C 563.2 563.1 562.2 563.1 563.6 563.1
TRBIEFEHFE/ (K] - (kW - h) 7] 7788.7 7775.9 7817.8 7742.4 7711.7 7756.8
F 4 550MW 1600 MW 517 FER IS 7 R IABIR A 58
Tab.4 Experimental on steam distribution adjustment under 550 MW and 600 MW load
550 MW 600 MW
T H
Tl ThH2 T3 T4 1 ThH2
CV1 /% 100 100 100 100 100
CV2 FF R/ % 28 31 38 100 100
CV3 FF/ % 100 100 100 100 100
CV4 FFEE/ % 0 0 0 14 18
F KI5 )E S/ MPa 24.30 23.60 23.06 24.16 23.58
FERIRE/C 562.2 563.4 563.5 562.1 563.7
ZHRBEFHFE/[K - (kW - h) 7] 7686.4 7669. 4 7676.9 7652.8 7652.2
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Fig.2 Relationship between load and valve opening

after adjusting steam distribution
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Tab.5 Shaft temperature and amplitude before and after the steam distrubution adjustment

. AL T P PR I PP
550 MW 600 MW 550 MW 600 MW
1 R R/ C 85.3 85.9 88.3 88.6
2 IRIRE/C 86.2 87.3 89.6 89.2
3 BRI B/ C 68.8 70.2 69.3 71.1
4 WhRIR R/ °C 74.2 75.6 74.6 75.9
1 Bl 7R 3 I {H/ m 120 128 88 86
#2 AR S IR/ pm 137 130 78 75
*3 SRR A m 104 108 82 83
*4 Bl 7R AR ShIEH/ 84 82 83 84
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