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OBJECTIVE AND SIGNIFICANCE: With funding from 

the U.S. Office of Naval Research (ONR) under the 

Asia-Pacific Regional Energy Systems Assessment 

(APRESA) grant, HNEI’s Grid System Technologies 

Advanced Research Team (GridSTART) developed a 

capacity-building program focused on topics of 

renewable energy grid integration, smart grid 

technologies, microgrid assessment and design, and 

development of advanced EV charging applications 

for engineers from the Provincial Electricity 

Authority of Thailand (PEA) — the distribution grid 

operator with a service territory spanning all of 

Thailand, except for the Bangkok metropolis and two 

adjoining provinces (Thailand has 77 total provinces). 

Figure 1. Sample of the teaching materials. 

BACKGROUND: Since Spring 2020, staff from 

HNEI’s GridSTART has taken the lead in delivering 

this training program designed to accept two classes 

of PEA interns annually. Each class of six 

engineering interns participates at HNEI in an eight-

week curriculum of combined lectures (40 hours) and 

team-oriented deep immersion in custom “mini-

project” research, development, and test endeavors 

tailored to the learning needs of working utility 

engineers. 

With an emphasis on applications for energy 

distribution systems, a series of lectures cover 

subjects such as renewable energy integration and 

smart grid technologies. Examples of mini-project 

endeavors include developing new controls 

applications residing on field-deployed bidirectional 

electric vehicle (EV) chargers installed on the UH 

Mānoa campus, analyzing PV hosting capacity for 

medium and low-voltage networks, studying the 

energy management of a virtual power plant, and 

optimizing microgrid design and system operation. 

PROJECT STATUS/RESULTS: COVID-19 travel 

restrictions resulted in class postponements and a 

partial transition to online learning in the 2020-2021 

timeframe. However, with the lifting of travel 

restrictions in 2022, two classes of PEA interns were 

trained at HNEI from June to August and August to 

October, respectively. Each class was split into two 

sub-groups working simultaneously on different 

mini-project topics: 1) optimization of virtual power 

plant (VPP) dispatch and demand response (DR) 

applications; 2) improvement of EV energy 

consumption estimation approach for use in EV 

charge/discharge optimization algorithm; 3) PV 

hosting capacity methodology and assessment; and 4) 

optimized microgrid system design. Overall, the 

program provided PEA engineers with enhanced 

technical knowledge of distributed energy resource 

(DER) technologies, EV applications and microgrids. 

In the VPP mini-project, PEA engineers analyzed and 

demonstrated the economic dispatch of several 

customer-sited PV and BESS resources, in aggregate 

delivering customer bill savings and utility desired 

energy/power services. In the EV mini-project, the 

interns investigated means to enhance an EV energy 

consumption estimation algorithm under differing 

vehicle, road and weather conditions. In the PV 

hosting capacity mini-project, they learned best-

practice methods to determine the capacity of a 

distribution circuit to accept distributed PV systems, 

and applied their learning to determine the hosting 

capacity of an actual PEA medium- and low-voltage 

distribution circuit. Finally, in the microgrid mini-

project, the interns sized and assessed the feasibility 

of several prospective microgrid sites in Thailand 

(two factories, a school, and the PEA headquarters 

building) using XENDEE, a microgrid design and 

techno-economic optimization platform. 

Figure 2. PV hosting capacity simulation on a PEA’s 

distribution grid in Pattaya City, Chonburi, Thailand. 
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