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Municipal Level Validation of Bottom-up Residential Energy Demand Modeling in Shizuoka Prefecture
OAndrew Marian Zajch, lLO &Y, E¥ =X, % KB, | B4, WEH =BE, TH FZz (KK
XF)

Quantifying residential energy demand is critical for informing energy and climate policy. Regional
validation of a bottom-up model for municipal residential energy demand was conducted in Shizuoka
prefecture using high resolution smart meter data. The model leverages building footprint data and a
spatial-temporal model to inform local level modelling. Validation demonstrates the applicability of the
model to local decarbonization planning.
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Integration of Electrolyzer into Frequency Containment Reserve: Implications for Japan’s Energy
Transition
OHossam Ashraf, g1 [El5, = [, 8 Ea ERKXF)

The growing integration of renewable energy in Japan’s power grid is intensifying the need for fast and
flexible frequency control resources. In this context, large-scale water electrolyzers (WEs) can offer
green hydrogen production while providing ancillary frequency containment services. Accordingly, this
study presents a dynamic and techno-economic assessment of a 1 GW alkaline WE participating in
Japan’s Frequency Containment Reserve (FCR) market. Specifically, a two-phase framework is
established comprising a validation of the WE's transient response under official pre-qualification tests
(PQTs) and Assessment II. Moreover, the second phase determines the optimal long-term operating
schedule through a mixed-integer linear optimization based on real FCR capacity prices and Kyushu
spot market data. Technically, the proposed controller achieves full PQTs compliance, in terms of
100% in-band tracking during normal operation and recovery to the rated 400 MW bid within 6.7 s
during -1 Hz events, without overshoot or instability. Economically, FCR participation lowers the six-
month net operating cost by approximately 9 billion JPY, reaching a best-week operational hydrogen
cost of 63.77 JPY/Nm3 with no change in total hydrogen output. Finally, the controller’s disk-margin
analysis confirms wide robustness margins. These results demonstrate the dynamic and economic
viability of gigawatt-class WEs in Japan’s balancing market.

Community VPPs under Dual-Channel Variable Tariffs : Aggregator-Enabled Profitability and Local Load
Balancing

OHE MIAN, /I #REB (RAEKXZF)

This study develops a three-layer, three-modality coupled model integrating energy balance, dual-
channel pricing, and prosumer decision-making for community-scale Virtual Power Plants (VPPs)
dominated by photovoltaic (PV) generation. The framework simulates investment decisions in PV,
battery storage, and EV storage at the prosumer layer, designs dual-channel pricing (retail purchase
and internal feed-in tariffs) at the aggregator layer, and coordinates multi-market participation
including day-ahead, real-time, and ancillary service markets. Multi-scenario simulations—including
fixed tariffs, Time-of-Use (TOU), Real-Time Pricing (RTP), Critical Peak Pricing (CPP), and dynamic
tariffs with full/partial pass-through—are combined with multi-objective optimization under fairness
and risk constraints. The goal is to achieve coordinated optimization of prosumer profitability,
aggregator profit, and grid flexibility, providing theoretical insights for tariff design and dispatch
strategies in future distributed energy markets.
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Improving the Estimation of the RR-FIT with a Nearest-Neighbor based Method : Preliminary Results
for the Chubu Region

OJoao Gari da Silva Fonseca Junior (Temple University) , AR WL (FEBEH/INDT—TUwR) , 5Kk
X HEZ (BRKXF)

The RR-FIT is a regulation reserve aimed at compensating, partially, for day-ahead forecasting errors
of renewable-based power generation in Japan. In this study, we present and verify the effectiveness
of a method aimed at improving the estimation of the RR-FIT. The method uses a nearest-neighbor
based logic and up to three predictors to perform the estimates. To carry out the study, five years of
real data of the power system of Chubu region are used. The effectiveness of the method is verified
considering the performance of the RR-FIT for the Chubu region, regarding different aspects. For
example, we analyze the ability of the RR-FIT calculated with the proposed method to cover
renewable power generation forecasting errors, and extreme values of excess and deficits of RR-FIT,
through the period studied. Moreover, we compare these results with those achieved by current
calculation method. The results show that there is good potential to improve the estimation of the RR-
FIT. However, to achieve these improvements, the correct set-up of the number of neighbors used in
the method is essential.
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SolarEV City Concept in Japan : Modeling Inter-Municipal Power Exchange
ORias Parinderati, /)\iii  #HEB (BEILKZ)

The "SolarEV City" concept, which integrates rooftop photovoltaics (PV) with electric vehicles (EVs) as
distributed mobile storage, demonstrates significant potential for advancing Japan's decarbonization goals.
However, previous analyses have predominantly examined municipalities as independent systems, which
systematically underestimates the value of inter-regional energy cooperation. This study presents an
analysis using PLEXOS modeling to simulate inter-municipal power exchange in the Kyushu region,
incorporating high-resolution local PV generation and transmission constraints. Results indicate that
optimizing power exchange yields substantial improvements in energy system performance. Grid integration
enables areas with significant solar surplus (e.g., Miyazaki and Kagoshima) to efficiently supply power to
high-demand urban centers (e.g., Fukuoka), thereby maximizing regional self-sufficiency. A gain by 5-7%
in self-sufficiency is realized through inter-prefecture power exchange. The analysis also identifies significant
transit power flows through central hubs like Kumamoto, highlighting that the bulk transmission volume
often represents power moving through the region rather than solely power generated or consumed within
the area. Furthermore, the model output shows that most transmission lines in the study are operating at
their absolute maximum capacity (100% utilization). These findings suggest that a nationally integrated
SolarEV City strategy is critical for achieving deep decarbonization for Japan.

Province-Level Assessment of Rooftop PV Potential and EV Integration toward Indonesia Net Zero
Emissions by 2060
ONike Diah Agustin, /i #REB  (BRIEKZE)

Achieving Net Zero Emissions (NZE) by 2060 requires Indonesia to adopt regionally differentiated renewable
energy strategies. This study presents a province-level assessment of rooftop photovoltaic (PV) potential
nationwide, quantifying generation capacity and benchmarking it against current and projected electricity
demand to evaluate regional energy sufficiency. By applying high-resolution spatial data, techno-economic
modeling, and scenario simulations, both with and without electric vehicle (EV) integration and Feed-in
Tariff (FIT) policies. The analysis indicates that rooftop PV could generate over 1,827 GW by 2060, more
than two times the nation’s electricity consumption in 2060. While urban provinces such as Jakarta face
spatial constraints, rural regions demonstrate high per capita PV potential, coupled with lower demand and
limited EV adoption. Incorporating EVs strengthens energy self-reliance, reduces CO2 emissions by up to
1,189 Mt, and enhances economic viability by approximately 0.5% cost savings. These results underscore
the importance of region-specific PV deployment, supported by coherent policy instruments and
decentralized planning, in advancing a just and effective national energy transition.
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Japan’s greenhouse gas reduction strategies for the residential and commercial sectors were analyzed,
projecting emissions for 2030, 2035, and 2040. The study found challenges in meeting targets and
highlights the need for better evaluation and transparency.
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Assessing the Potential Land Use for Ground-mounted Solar Photovoltaics in the Philippines
OKristelle Cafias Beniga, BA&K #&} (2&HEAXE) , Silva Herran Diego (EXIRIBIAZEAN)

The role of solar photovoltaics (PVs) in contributing to decarbonization and energy security has
increased and it is projected to expand rapidly, as upfront costs continue to decline. However, such
expansion, particularly for ground-mounted solar PVs, could pose conflicts with other critical land uses.
Similarly, these prevailing land use characteristics can restrict solar PV development considering
various factors, such as theoretical and technical potential, land use policies, and other economic
factors. In developing countries rich in renewable resources, such as the Philippines, it is imperative
that land use is sustainably managed to ensure that energy goals are met, while simultaneously
pursuing other sustainable development targets. However, the country’s available potential for
ground-mounted solar PV, considering suitability factors and availability of land, has yet to be fully
documented. Using spatial analysis, this study estimates the potential for ground-mounted solar PV
development in the Philippines, with respect to land use and suitability parameters. It also attempts to
evaluate the potential implications of the country’s available solar PV potential with the existing and
future energy scenarios, and land use.

Evaluation of the effect of siting restrictions on the global energy potential of airborne wind energy
systems
OSilva Herran Diego (EXZIREAITAT)

This study evaluates the effect of siting restrictions on the technical energy potential of airborne wind
energy systems (AWES) at global scale. AWES are a unconventional wind energy technology that
harnesses energy from winds at high altitude. Different to conventional wind turbines, they small in
size and use much less materials, which facilitates their installation in remote areas with poor access
to wide roads. Moreover, they pose little to none impact to the landscape and to flying animals. This
study uses global datasets to determine the energy potential under different assumptions for land
suitability, to reflect a variety of siting restrictions.
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Urban Shrinkage and Regional Energy Efficiency : Policy Implications for Japan’s Low-Carbon
Transition
OGuan Yifei, Zhang Runsen (BEZRAZ)

Japan’s commitment to carbon neutrality by 2050 underscores the importance to improve regional energy
efficiency under conditions of its demographic and spatial transformations. As a critical issue emerging in
Japan, the implications of urban shrinkage for energy policy have remained underexplored. This study
investigated the relationship between urban shrinkage and energy efficiency across Japan’s 47 prefectures
from 2007 to 2021. Energy efficiency was estimated using stochastic frontier analysis, while a multidimensional
Urban Shrinkage Index was constructed to capture demographic, spatial, and economic changes. Panel
regression results revealed a statistically significant inverted U-shaped relationship, conceptualised as a
“Shrinkage-Energy Kuznets Curve”. Moderate shrinkage initially enhances energy efficiency, but prolonged
shrinkage could ultimately reduce performance. Spatial analysis using geographically weighted regression
further identified regional disparities, with negative effects most pronounced in southwestern Japan. These
findings from statistical and spatial analysis demonstrated that energy efficiency is shaped not only by
technology and markets but also by demographic, socioeconomic, and urban systemic changes. This structural
challenge varies across regions and over time. It highlights the need for differentiated energy policies that
integrate urban transformation into regional revitalisation strategies, enabling policymakers to design tailored
interventions that sustain efficiency gains and advance Japan’s low-carbon transition.
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Impacts of Comprehensive Coastal Industrial Relocation on China’s Power System and Carbon
Neutrality Pathways

O ®¥%, BK &) (BiEXT) , £ =B (BHFRKT)

China’s carbon neutrality pathway relies on both the spatial relocation of energy-intensive industries and the
accelerated deployment of renewable energy. Previous research has mainly addressed the middle and west
relocation of industrial demand from eastern and southeastern coastal provinces, yet major industrial hubs
such as Shandong and Liaoning also contribute significantly to electricity consumption and carbon emissions.
At the same time, the 14th Five-Year Plan set ambitious renewable energy installation targets, with wind,
solar, and hydropower exceeding planned levels in several provinces, while others lagged behind. This
uneven achievement underscores regional disparities in renewable capacity and integration, which directly
affect the feasibility and efficency of large-scale industrial relocation. Building on these developments, this
study expands the AIM/Power modeling framework to include comprehensive coastal industrial migration
scenarios and incorporates provincial renewable energy attainment under the 14th Five-Year Plan. By linking
industrial relocation with the actual progress of renewable deployment, the analysis provides insights into
how electricity demand redistribution interacts with renewable integration, carbon emission equity, and
transmission requirements. The findings highlight the need for coordinated policies that simultaneously
address industrial geography, renewable deployment gaps, and grid infrastructure to ensure efficiency,
fairness, and sustainability in China’s carbon neutrality transition.
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The effectiveness of Japan’s Building Energy Codes
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