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Analysis of Transient Characteristics of a Steam Power Plant System
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Abstract

Transient characteristics of a boiler and turbine system for a steam power plant are simulated. One-
dimensional unsteady models are introduced for each component. An interaction between boiler and turbine
and a control of the water level in the drum are taken into account. Transient responses of the system to the

variations of main system varigbles such as fuel and air flow rate, cooling water injection rate at the

attemperator, gas recirculation rate at the furnace and opening of the turbine control valve are examined.

Effect of fluid inertia and tube wall thermal inertia on predicted dynamic behavior is investigated.
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Fig.1 Schematic diagram of a boiler
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Fig.2 Analysis model for a boiler and steam turbine system
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Table 1 Design specifications of the boiler

Steam flow 299.2 kg/s
Stcam pressure at drum 183.9 kg/cm2
Water inlet temperature 550K
Steam temperature at super heater exit | 844 K
Reheat temperature 814 K
RH steam flow/ SH steam flow 0.82
Air flow 311.6 kg/s
Gas flow 418.9 kg/s
(as recirculation ratio 20 %
Coolant flow at the attemperator 448 kg/s
SH2 heat/ total SH heat 50 %
EV1 heat/ total EV heat 92 %
Evaporator exit steam quality 0.2
Evaporator area (EV1, EV2) 2030, 570 m?
Superheater area (SH1, SH2) 10450, 2080 m?
Reheater arca 2980 m?
Economizer arca 4800 m®
Inner diameter and length of drum 1.829,19.11 m
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Fig. 8 Effects of fluid inertia and tube wall thermal inertia on
the predicted dynamic response of steam flow rate in
case of 10% fuel and air flow increase
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