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Profit Maximization for Waste Treatment Plants—Operation Planning

System
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Abstract:

The authors have internally developed an automated operation planning system for waste treatment plants. This
system creates annual operation plans that maximize power sales profits while satisfying various operational
constraints. The key technical achievements are threefold: construction of evaluation functions that comprehensively
cover practical operational constraints, development of an efficient solution search method combining genetic
algorithms and dynamic programming with original improvements, and implementation of a practical system
configuration. The system was implemented in 24 waste treatment plants during FY2023, with some facilities
achieving approximately 2% increase in power sales profit compared to conventional planning. As a crucial component
of the integrated operation platform, this system provides the foundation for autonomous operation of waste treatment

plants.
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Fig.1 System flow and functional overview
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Table 1 List of constraints
No. Category Description
Waste pit Upper/lower limit control of pit
1 management level, year-end level adjustment,
& deviation control from median level
Scheduled Ensuring requl{ed. shutdown days for
2 . each furnace within designated
maintenance .
periods
Continuous Upper/lower limit control of
3 |operation/ consecutive operation and shutdown
shutdown days for each furnace
Restriction on simultaneous
Number of . . .
4 . operating furnaces during specific
operating furnaces .
periods
Startup/shutdown Avoidance of ovgrlapplng startup/
5 S shutdown operations on the same
coordination
day
6 Inter-furnace Equalization of shutdown days
balance among furnaces
7 Incineration Limitation on daily fluctuation range
volume fluctuation | of incineration volume
Startup/shutdown | Restriction on startup/shutdown
prohibition period | operations during specific periods
Ash pit Upper limit control of main ash and
9 . . .
management fly ash pit levels including year-end
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Fig. 2 Optimization flow overview
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Fig.3 Comparison of optimized and conventional plans”
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