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Dynamic Modeling and Simulation of Direct Air-cooling Condenser for
a 660 MW Ultra-supercritical Unit

LIU Xianglu, KANG Yingwei, YU Huiqun, YANG Ping
(College of Automation Engineering, Shanghai University of Electric Power, Shanghai, China, Post Code: 200090 )

Abstract; Taking the double A-type direct air-cooling condenser of a 660 MW ultra-supercritical unit as
the research object, on the basis of fully understanding its technological process and structural features,
its dynamic mathematical model was built using a lumped parameter modular modeling approach through
mechanism analysis and reasonable simplifications, and the accuracy of pressure simulation for the model
was verified with field data. Furthermore, the condenser’s dynamic characteristics were simulated under
the turbine maximum continuous rating ( TMCR) operating conditions. Simulation results demonstrate
that all the variation trends of total pressure of heat exchange unit and air outlet temperature outside the
tube bundle for the direct air-cooling condenser under various disturbances such as condenser inlet steam

pressure, vacuum pump pressure, ambient temperature and fan speed, can be reasonably explained
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through mechanistic analysis; the total pressure inside the heat exchange tube bundles positively corre-

lates with the air outlet temperature outside the heat exchange tube bundles of heat exchange unit under

the disturbances; under the same disturbance input, the variation trends of the total pressure inside the

heat exchange tube bundles and the air outlet temperature outside the heat exchange tube bundles of each

heat exchange unit are identical, however, the increase or decrease amplitudes are different.

Key words: 660 MW ultra-supercritical unit, direct air-cooling condenser, mathematical model, dynam-

ic characteristics, simulation
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Fig. 1 Actual view of direct air-cooling condenser
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Fig. 2 Structures of direct air-cooling unit
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Fig. 3 Schematic diagram of direct air-cooling

condenser module division
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Fig. 4 Schematic diagram of direct air-cooling

condenser simulation model building
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Fig.5 Schematic diagram of heat exchange

tube bundle modeling
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Fig. 6 Schematic diagram of condensate pipe modeling
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Tab. 2 Fan speed and total pressure of each heat

exchange unit under a certain operating condition

e R 3 % JJE/Pa
1 100 8 888.30
2 100 5 400. 63
3 95 8 931.20
4 90 8972.93
5 80 9 064. 83
6 90 5417.42
7 75 9115.43
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