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Abstract
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The objectives of the project, entitled “A Study of Mini-Grid Concept for Villages without Electricity
in Thailand” were: (i) to study the efficiency of a Mini-Grid system which implemented by the Public Work Department
and the School of Renewable Energy Technology, Naresuan University, under actual conditions, (ii) to
evaluate the suitability of Mini-Grid concept for rural application in terms of the technical, social and economic
factors and, (iii) to study the project administration and management of Mini-Grid concept in order to ensure
system sustainability.

The result of the study on PV rural electrification project showed that most PV rural electrification
projects were failed due to project administration, management and financial problems. Particularly, the
project, which strongly subsidized or with no financial participation from the users or no electricity service
fee were failed. Most rural electrification organizations still lack of knowledge and understating in PV
characteristic. PV system was not able to work properly under the specification because of a mistake on
PV components selection. As well as negative feeling from the user in PV technology might lead to difficulty
of PV expansible use in the near future. The interesting precedent case studies of PV Mini-Grid Concept are
in Philippines and India, which can be applied for Thailand. The rural electrification ought to become free
market in order to give the private sectors an opportunity besides the government only controls them not to take
too more advantage from the users.

The result of the study on Mini -Grid system for rural areas in Thailand showed that the project
result could not indicate an obvious project succeed in terms of technical, economic and social aspects. It
was still inconclusiveness due to small amount of the case study sites were impossible to explain for whole country.
But the results were presented very good approach for the future. The public grid had already connected
into the area of one village which was in the group of case studies so people had not used Mini-Grid system.
An interesting issue was the ability of rural electricity usage management and maintenance, which could
maintain basically and well manage in electricity sharing.

Technical testing result of the hybrid electrification system which installed at the Energy Park
indicated that it could supply variable load properly. In this case the load should not have a peak demand
and not larger than hybrid system generation capacity. All hybrid components worked properly to control
quality and quantity of electricity generation. 64% of the system performance ratio was showed by long-term
data analysis. The testing result from RES program presented 9.46% of maximum error compared to the actual
data which was not more than 10% of expectation. Also the simulation result accorded with actual data.
Technical problem during testing was electricity synchronization from a diesel generator. There were a lot of
failures found and could not supply electricity. Most problems caused from the hardware controller which
made diesel generator stop working.

Economic evaluation at Ban Pangpraratchata; life cycle cost method and electricity cost per unit
(Bahtkwh) by different conditions showed that life cycle cost of electricity from diesel generator was the lowest.
24.50 Baht/kWh of the lowest electricity cost per unit of a hybrid system was showed while the highest was
37.00 Baht/kWh of diesel generator due to high operation and maintenance cost. Because of very low electricity
demand, the Grid connected system had the highest life cycle cost and its electricity cost per unit was
32.50 Baht/kWh.
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There are many EMS methods: CCS, PCS and VEPS which have different strength, weakness and
appropriate application. It is difficult to define the best EMS for the hybrid system in rural area of Thailand
due to lack of experience and information. In this research, only CCS was tested because of the equipments
and instruments limitation for an experiment. The result showed that CCS worked quite satisfactory but it
was still difficult to apply for rural site because CCS needed local operators who have enough knowledge
to operate or supervise the hybrid system. Thus, CCS is still relying on manual supervision. For other
methods: PCS and VEPS are still in laboratory scale and it takes time to develop hardware and software

before apply to the rural site.




