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Fig.2 Diagram of the recuperation system

of a 300 MW unit
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Fig. 6 Relationship between the exergy efficiency and
reference temperature of the heater
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An ( An>0
); 8 AT, (25°C)
=20 C An -37.12% (300 MW AT, ( )
) . =32.6% ( 600 MW ) . —20.51% (1 000 ; AT,
MW ) An An (
o (2) AT, <0 ) o
(25 C)
1 An(%)
Tab. 1 Absolute variation An(%) of the exergy efficiency of a heater in a typical unit recuperater system
AT, IC
-25 -20 -15 -10 -5 +5 +10 +15 +20

1 0.55 0.45 0.34 0.23 0.12 -0.13 -0.26 -0.40 -0.54
2 2.43 1.98 1.50 1.02 0.52 -0.53 -1.08 -1.64 -2.23
3 1.98 1.62 1.24 0.85 0.43 -0.45 -0.93 -1.43 -1.95
4 2.82 2.28 1.73 1.17 0.59 -0.61 -1.23 -1.87 -2.52

1 000 MW
5 2.72 2.25 1.74 1.19 0.62 -0.67 -1.38 -2.15 -2.98
6 3.32 2.76 2.15 1.49 0.77 -0.85 -1.77 -2.79 -3.91
7 4.31 3.61 2.84 1.99 1.04 -1.18 -2.51 -4.02 -5.75
8 13.27 11.21 8.91 6.32 3.37 -3.91 -8.50 -13.94 -20.51
1 0.99 0.81 0.62 0.42 0.21 -0.22 -0.46 -0.70 -0.95
2 1.14 0.93 0.71 0.49 0.25 -0.26 -0.53 -0.82 -1.12
3 3.15 2.57 1.97 1.34 0.68 -0.72 -1.46 -2.25 -3.07
4 4.23 3.43 2.61 1.77 0.90 -0.92 -1.88 -2.87 -3.89

600 MW
5 3.21 2.67 2.08 1.45 0.76 -0.82 -1.73 -2.74 -3.86
6 3.18 2.67 2.11 1.48 0.78 -0.89 -1.91 -3.09 -4.46
7 7.85 6.66 5.32 3.79 2.04 -2.40 -5.27 -8.74 -13.04
8 9.30 8.13 6.73 5.00 2.82 -3.82 -9.29 -17.74 -32.60
1 2.21 1.79 1.37 0.92 0.47 -0.48 -0.97 -1.48 -2.01
2 1.09 0.89 0.68 0.47 0.24 -0.24 -0.50 -0.78 -1.06
3 3.18 2.59 1.98 1.34 0.68 -0.72 -1.47 -2.25 -3.07
4 5.10 4.12 3.13 2.11 1.06 -1.10 -2.22 -3.37 -4.55

300 MW
5 3.57 2.96 2.31 1.60 0.83 -0.91 -1.91 -3.01 -4.23
6 2.77 2.32 1.83 1.29 0.68 -0.78 -1.66 -2.67 -3.85
7 8.73 7.40 5.90 4.20 2.25 -2.64 -5.76 -9.52 -14.14
8 16.41 14.14 11.49 8.36 4.60 -5.76 -13.19 -23.13 -37.12

2 1 AT, =20 C An -61.32% (300

o 8 MW ) ~ —40.32% (600 MW )~ —33.55%
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(1000 MW ).

2 (%)

Tab. 2 Relative variation dn(% ) of the exergy efficiency of a heater in a typical unit recuperater system

AT, /C
-25 -20 -15 -10 -5 +5 +10 +15 +20

1 0.58 0.48 0.36 0.24 0.13 -0.14 -0.28 -0.42 -0.57
2 2.67 2.18 1.65 1.12 0.57 -0.58 -1.19 -1.81 -2.45
3 2.23 1.82 1.39 0.96 0.48 -0.51 -1.05 -1.61 -2.19
4 3.30 2.67 2.03 1.37 0.69 -0.71 -1.44 2.19 -2.95

1 000 MW
5 3.11 2.57 1.99 1.36 0.71 -0.77 -1.58 -2.45 -3.40
6 3.84 3.19 2.49 1.72 0.89 -0.98 -2.05 -3.23 -4.52
7 5.07 4.25 3.34 2.34 1.22 -1.39 -2.95 -4.73 -6.77
8 21.70 18.34 14.57 10.34 5.51 -6.40 -13.90 -22.80 -33.55
1 1.05 0.86 0. 66 0.45 0.22 -0.23 -0.49 -0.75 -1.01
2 1.22 0.99 0.76 0.52 0.27 -0.28 -0.57 -0.88 -1.20
3 3.59 2.93 2.25 1.53 0.77 -0.82 -1.66 -2.56 -3.50
4 5.52 4.47 3.40 2.31 1.17 -1.20 -2.45 -3.74 -5.07

600 MW
5 3.67 3.06 2.38 1.66 0.87 -0.94 -1.98 -3.14 —-4.42
6 3.56 2.98 2.36 1.65 0.87 -1.00 -2.14 -3.45 -4.99
7 10. 14 8.60 6.87 4.90 2.64 -3.10 -6.81 -11.29 -16.84
8 11.50 10. 06 8.32 6.18 3.49 -4.73 -11.49 -21.94 -40.32
1 2.41 1.96 1.50 1.01 0.51 -0.52 -1.06 -1.62 -2.20
2 1.16 0.95 0.72 0.50 0.26 -0.26 -0.53 -0.83 -1.13
3 3.59 2.92 2.23 1.51 0.77 -0.81 -1.66 -2.54 -3.46
4 6.72 5.43 4.12 2.78 1.40 —1.45 -2.93 -4.44 -6.00

300 MW
5 4.17 3.45 2.70 1.87 0.97 -1.06 -2.23 -3.51 -4.94
6 3.05 2.56 2.02 1.42 0.75 -0.86 -1.83 -2.94 —-4.24
7 11.73 9.94 7.93 5.64 3.02 -3.55 -7.74 -12.79 -19.00
8 27.11 23.36 18.98 13.81 7.60 -9.51 -21.79 -38.21 -61.32

1 8
4 AT, =15C  Anq -23.13% (300 MW
) . - 17. 74% ( 600 MW ) . - 13. 94%
(1) (1000 MW ); AT, =20C Ang
-37.12% (300 MW ) . =32.6% (600 MW
) . —20.51% (1000 MW ). An
(2) (3)
(25 C) ( >25 )
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Journal of Engineering for Thermal Energy & Power. — 2012 27(3). -282 ~286

With a large-sized warship-purposed main steam turbine serving as the object of study and its structural characteris—
tics being fully considered a lumped parameter dynamic-state simulation mathematic model was established for the
characteristics of the steam turbine. On the Simu Works thermal system platform built was a corresponding simula—
tion model. A dynamic state simulation was performed of the steam turbine in various operating conditions including
the steady state operating conditions acceleration deceleration and astern—going processes. The simulation results
show that the model in question enjoys a relatively high precision and its dynamic tendency is rational capable of
reflecting the real working conditions of the parts and components. The model under discussion can also be used for
simulating warship-purposed power systems. Key words: warship-purposed main steam turbine steam turbine sim—

ulation steady-state simulation dynamic-state simulation

= Analysis of the Influence of the Dynamic-state Reference
Temperature on the Exergy Efficiency of the Heater in a Recuperator System LI Yong-hua LIU
Wei-ting ( College of Energy Source and Power Engineering North China University of Electric Power Baoding Chi—
na Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. — 2012 27(3). -287 ~292

Exergy value is a variable relating to the environment temperature which changes with time and space. With the en-
vironment temperature ( i. e. dynamic-state reference temperature) serving as the reference point the authors calcu—
lated relevant exergy values of the recuperator system of a domestically-made 300 MW subcritical unit 600 MW and
1 000 MW supercritical unit. On this basis the exergy efficiencies of the heaters in the recuperator systems were
calculated by utilizing the exergy efficiency matrix equation and the influence of the dynamic-state reference temper—
ature on the change in the exergy efficiency of the heater in the recuperator system was also analyzed. With an in—
crease of the reference temperature the exergy efficiencies of various heaters invariably decrease while the lower the
steam extraction pressure the more the exergy efficiency decreases. The exergy efficiencies of NO. 8 heaters of vari—
ous units decrease maximally. For No. 8 heaters of various units when AT, =20°C An will be -37.12%
(300MW unit) -32.6% (600MW unit) —20.51% (1000 MW unit) respectively. With an increase in the ca—
pacity of the units Ar assumes a descending tendency. This can offer reference for selecting the dynamic-state ref-
erence point of a recuperator system even a whole unit for exergy analysis. Key words: steam turbine unit recu—

perator system dynamic-state reference temperature exergy efficiency

600 MW - = Analysis of the Structural Optimization of Bolts
Destined for the Coupling of a 600 MW Unit Low-voltage Generator ZHANG Jun5ie SUN Peng
( Shenhua Guohua ( Beijing) Electric Power Research Institute Co. Ltd. Beijing China Post Code: 100025) LI



