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Abstract: In the context of achieving “dual-carbon” goals, power units function as adaptable power sources for
integrating new energy sources, posing significant challenges to their power generation flexibility. The dry-wet
joint cooling system plays a pivotal role in ensuring the safe and stable operation of power units. Therefore, there
is an urgent need to optimize the operational strategy of the dry-wet joint cooling system to enhance its flexibility
and economic efficiency. Focusing on the dry-wet joint cooling system of a 660 MW generator set, a multi-layer
perceptron (MLP) neural network model has been established to predict the outlet temperature of the cooling
water. A mixed integer nonlinear programming (MINLP) model is formulated and linearized based on actual
operating condition constraints. By solving the MLP-MINLP optimization model, the optimal operation strategy
for variable-frequency fans in each operating condition of dry-wet joint cooling system is determined,
successfully reducing its power consumption. The results indicate that, after optimizing the configuration of
variable-frequency fans, there is a significant reduction in total power by approximately 11.16%, and
implementing different frequency operations for variable-frequency fans can reduce total power by about
3.62%~5.38% in a limited manner. The MLP-MINLP optimization model can achieve precise and low-power
operation of dry-wet joint cooling system, offering a viable solution for optimizing dry-wet joint cooling systems.
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Fig.1 The dry-wet joint cooling system of a generator set
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Tab.1 Experimental data of variable frequency fans of the
dry-wet joint cooling system
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Fig.7 Comparison of dry-wet type optimization results with
actual operation
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Tab.3 Examples of typical working conditions

L R kiR LRI AT H#IHz SRR AL JFIBAT B Hz AL
FE e 1SRAB 28R 3SRl FKW O gmpp sEREL 6ERAL KW
Al —-6.53 34.99 213 212 214 18.31 150 150 150 151 15.99
A2 0.19 34.36 150 150 150 150 15.98 189 161 213 15.00
Bl 10.82 33.96 193 193 150 13.99 15 3.30
B2 14.97 34.87 454 454 453 454 204.48 196 274 13.99
C1 2224 34.74 327 328 33.01 304 343 32.16
C2 24.43 34.99 381 384 51.79 431 313 50.70
D1 26.35 35.13 501 500 503 176.42 150 150 150 150 500 500 124.70
D2 23.28 35.50 499 501 498 503 27251 343 220 258 262 500 50.0 159.00
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Fig.8 Comparison of wet-wet type optimization results with
actual operation
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Fig.9 Comparison of dry-wet joint type optimization results
with actual operation
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Fig.10 Optimization results of typical day timing in winter
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