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Abstract

This study develops and deploys a staff rostering support system for a municipal waterworks department. The model represents daily
staffing, managerial coverage, branch-office assignment, weekly days-off requirements, fixed events, consecutive-work limits, and
fairness criteria using binary and integer variables, and is solved with Google OR-Tools CP-SAT. To handle infeasible instances caused
by strict weekly day-off requirements, a two-stage scheme first solves the strict model and, only when infeasible, relaxes the weekly-
day-off constraints with shortage variables and reports the affected employees and weeks. Using operational data for 14 staff members
over an eight-month planning horizon, the strict model reached optimality in approximately 177 seconds. Roster preparation time
decreased from 12-18 hours to about 2-3 hours. A full-horizon formulation also avoided excess days off caused by month-wise

decomposition at boundary weeks.
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