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Abstract

Real-time prediction of condensate feedwater flow in thermal power plants is of great significance for
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system status monitoring and fault diagnosis. This paper proposes a soft sensor method that inte-
grates a mechanistic model and data-driven approaches to achieve real-time flow prediction of the
condensate feedwater system. By utilizing the design parameters of pumps and valves, as well as real-
time data collected by sensors, a real-time flow calculation model for the condensate feedwater
pumps, valves, and piping system was first constructed. The model was then built in a real-time sim-
ulation platform, and a real-time communication interface was further developed, followed by error
analysis and evaluation. The results show that the soft sensor model can effectively predict the flow
of the condensate feedwater system in key flow paths such as feedwater regulating valves, feedwater
pumps, and condensate pumps, with an average flow error controlled within 2.5%.
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Figure 1. Factory characteristic curve of water supply regulating valve
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Table 1. Flow measurement data of the first branch
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Figure 2. (a) Schematic diagram of water supply branch A; (b) Simulation diagram of water supply branch A
2. (a) AIKZEE A FIRBIE; (b) BRI A FHEZITE

2.2. BILFERETEER

Y 7K ZE B AR R 0 [ PR 48 7K 2 R 5(TFP) L = AN S0 28 K 38 R B 3, 56— —
BAEREA G FE, WTEELEME, Rkt BRI R AT - a2 DL E R MR N
PR, I bEATERENEE 246.8 m, W 3 Fis.

HKIEH DR EPIRS 1.1 80, —RRABI FARITA MEATEEAT, Alld IR H 1R R A
WIgE R IBAT, MIBATHIZRHE(H = f,(Q,n), SR F B SH07 PR )RR SLRE B8 PRI =2), AH

DOI: 10.12677/met.2026.152020 193 WU TR 5


https://doi.org/10.12677/met.2026.152020

=

M ETE SN AR EA L), CHREERGENIEZE, WA - S AR AUNER AR T 2.
HiE-mEs

1000

900 -

800+

E (m)

700 -
600 -

500 -

400 -

500 1000 1500 2000 2500 3000
Fi8 (m’/h)

Figure 3. Feedwater pump factory flow-head characteristic curve
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Figure 4. Variation of the KADM coefficient of the pipeline related to condensate pump A with volumetric flow rate
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Figure 5. Flow rate of the first branch of the water supply regulation system as a function of time
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Figure 6. Error of the first branch of water supply regulation as a function of time
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Figure 7. Changes in calculated and measured flow rates of water pump A over time
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Figure 8. Flow error of water pump A over time
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Figure 9. Changes in calculated and measured flow rates of the condensate pump over time
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Figure 10. Error between calculated and measured flow rates of total condensate pump over time
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