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MOTIVATION

Ensure access to affordable, reliable, 
sustainable and modern energy for all

• A microgrid is a small-scale, low-voltage power system that combines 
energy storage, automated control systems, information and 
communication technologies, power generation, and electricity 
consumption into one system 

• It is a collection of interconnected loads and distributed energy 
resources (DER) that operate as a single, controllable entity with 
respect to the grid and are contained within well-defined electrical 
limits 



MOTIVATION

Source: Meenual, T., & Usapein, P. (2021). Microgrid policies: A review of technologies and key drivers of Thailand. Frontiers in Energy Research, 9, 591537.



MOTIVATION

The goal for Thailand is to electrify all villagers' homes and 
businesses. Currently, 99.72% of houses and 99.99% of 
communities have electricity.

However, some area still faces the power outage due to 
storm and the unstable of electricity production. 

Mae Sariang District, Mae Hong Son Province, Thailand is 
one of the areas known for the most frequent power 
outages in Thailand. 

The Hod's substation, which is located approximately 110 
kilometers away, supplies energy to the area of Mae 
Sariang District. 



OBJECTIVES

• Identify the criteria ranking and barriers for microgrids. 

SCOPE OF WORK



CASE STUDY



METHODOLOGY 

2.1 Questionnaire and survey

Three primary sections of the questionnaire were used in this study:
(1) information on the respondents; 
(2) pairwise comparisons of the key criteria;  
(3) an open-ended section for unstructured comments from respondents.

Pairwise comparisons were conducted using the structured form, which 
was related to five primary criteria: economics, structure, technology, 
production, and social and environmental factors. 

ExplanationDefinitionLevel of importance

Two activities contribute equally to the objective.Equal importance1

Experience and judgement slightly favor one activity over 
another.

Moderate importance3

Experience and judgement strongly favor one activity over 
another.

Strong more importance5

An activity is favored very strongly over another; and its 
dominance is demonstrated in practice.

Very strong or 
demonstrated importance

7

The evidence favoring one activity over another is of the 
highest possible order of affirmation.

Extreme importance9



METHODOLOGY 

Equation (2) can be used to obtain the consistency index.

𝐴𝑤 =  

1 𝑝 𝑞

1 𝑝⁄ 1 𝑟

1 𝑞⁄ 1 𝑟⁄ 1
(1)

𝐶𝐼 =  
𝜆௠௔௫ − 𝑛

𝑛 − 1
(2)

𝐶𝑅 =  
𝐶𝐼

𝑅𝐶
(3)

where max is the maximum eigen value of A, and n is the size of the matrix 
(n × n)

where RC is a random consistency of the matrix A that can be estimated using a 
standard table proposed by (Saaty, 1987). The outcomes are acceptable if the CR is 
0.1 or less. They should be revised again if it is not.



METHODOLOGY 

Based on the literature and overarching patterns observed in the Mae 

Sariang case study, the most frequent hurdles were then determined and 

categorized into three groups: technical, regulatory, and social acceptance. 

2.2 Identified Barriers on Microgrid Project



RESULT ON KEY CRITERIA 
RANKING 

The criteria-wise preference analysis indicated that 
“production criteria” were the most favored, whereas 
“structure criteria” were the least.



BARRIERS TO IDENTIFICATION ON MICROGRID IMPLICATION 

3.2.1 Technical barriers 3.2.2 Regulatory and policy barriers

• Microgrid technology is rapidly advancing and is limited 
to the few who own the technology, such as Schneider, 
General Motor Electric (GE), Siemens, Hitachi, etc. This 
makes microgrid technology expensive to implement 
microgrids for small projects.

• Software used in microgrids is relatively scarce, making 
access to technology limited.

• The microgrid system requires specialized technicians 
who must have knowledge in many fields to work on 
microgrids such as basic knowledge of electricity, 
computer, mechanical, solar cells, and batteries.

• Revised regulation the electricity trading between 
private sector and government, this issue is a bottleneck 
in Thailand's current support for renewable power 
generation. 

• Microgrids should be used to connect to the grid of 
state power stations and use the same standards for 
interconnection and communications between the state 
and private microgrids.

• Reducing strict regulations, unlocking the private sector 
to trade electricity using microgrids, virtual power plants 
can be one of the promising ways to enhance microgrid 
growth. 



BARRIERS TO IDENTIFICATION ON MICROGRID IMPLICATION 

3.2.3 Social acceptance barriers

• People in areas with microgrids accept microgrid 
systems that are beneficial to communities that allow 
continuous use of electricity, reducing blackouts in the 
community. 

• Less social problems because of higher economic 
growth due to electricity stability in the area resulted in 
reducing the unemployment rate in the area.

• Microgrids enhance occupational health security, and 
greater access to healthcare. People in the area have 
electricity to use confidently so that the power will not 
go out. 



POLICY 
RECOMMENDATION

• Selecting the best microgrid 
technology and researching its 
viability from a financial, cost-
effective, and time perspective. 

Technology

• Creating a department or 
organization to oversee, track, and 
drive the expansion of the 
electrical grid system in 
accordance with the master plan. 

Regulatory 
and policy

 Promoting the value and 
advantages of a microgrid that 
can effectively manage 
electricity by communicating 
with and educating the general 
public as well as governmental 
organizations.

Social 
acceptance



CONCLUSIONS

• It can be concluded that the production criteria are the most 
important factors to recognize for electricity production 
(27.97%).

• When determining barriers to microgrid implementation, 
technical barriers concern specialized technicians and limited 
software. 

• The key concerns to lower regulatory obstacles include allowing 
the private sector to trade electricity via microgrids, and virtual 
power plants, and improved regulation of the electricity trading 
between the private sector and government. 

• In the case of social acceptance, microgrid is a warm welcome 
from the community because it can help to enhance electricity 
stability; in addition, microgrids can become self-sufficient in the 
event of a grid failure due to a storm.
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