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ABSTRACT

This thesis concerns with an investigation into the effects of demand side management
in rural household on electric generation system sizing. Four electﬁc generation systems were
considered; diesel, diesel/battery/inverter, PV/diesel/battery/inverter and PV/battery/inverter. The
overall household daily load profile of a sample village is qstimated using the demand factor of
electric appliance. Four typical load profiles ﬁvere categorized according to their lighting load
fraction; 31.59%, 50%, 80% and 100% of total daily load. For each load profile with and without
demand side management, called base case and DSM case, the optimized system could be
determined by using the Hybrid Optimizatidn Model for Electric Renewables Program (Homer).
For economic analysis, the life cycle net present cost (NPC) and the cost of energy (COE) for

each system are determined.

The results have shown that demand side management (DSM), by replacing the 20
Watt fluorescent lamps with the 7 Watt compact fluorescent lamps, has effected positively. It
could be seen that DSM can reduce daily load demand by about 20-60% depend on lighting load
fraction, reduce the system’s net present cost by about 15-44% and also reduce the cost of energy. ‘

Moreover, demand side management has resulted in reduction of the annual fuel consumption by



about 13-48%. DSM may improve the renewable energy fraction of a hybrid PV/diesel system.
In addition, DSM has encouraged the feasibility of using the hybrid PV/diesel/batter/inverter
system and the PV/battery/inverter system for rural electrification as their life cycle costs are

lowered to nearly the same order as those of the diesel or diesel/battery/inverter system.

Besides the study on the sample village case, the work also involves the case study at
Ban Mong village which is not yet electrified. There are two possible daily load profiles of the
village which were estimated using data obtained from interviewing the villagers; the
discontinuous load profile and the continuous load profile (or 24-hour load profile). By carrying
out the similar analytic methodology of the sample village case, effects of demand side
management on the daily load demand, NPC, system’s size and fuel consumption are the same as
those of the sample case. It should be noted that an optimized system type for both base case and
DSM case is the same and depends significantly on the load profile. For the continuous load
profile, the least cost system is the hybrid PV/diesel/battery/inverter system. And for the

discontinuous load profile, the least cost system is the diesel generator system.

Though in some cases studied, the system with PV is not the optimized system, but
DSM remarkably reduces it’s fife cycle cost. In the future, the hybrid system will be more

attractive as the price of PV and battery decrease while the fuel price increases.



