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A Living Lab Demonstration of EV Charging Management Using Machine-Learning Models to Predict

User Demand

OffsT #8, KA BEH, Pettet Ava, (Nissan North America, Inc.)

Utilities have introduced dynamic pricing to encourage EV users to shift charging demand to lower electricity

prices. However, reducing charging cost requires estimating departure time, which remains challenging in

practice. We present a unified EV charging framework integrating prediction-based and user-input-based

control for practical deployment and systematic evaluation. It predicts departure time using machine-

learning on large-scale EV telematics data. It optimizes charging schedules to balance cost and the risk of

unmet energy targets. Evaluation in a real-world Living Lab shows the prediction-based control has the

potential to improve charging reliability under uncertainty while achieving comparable cost performance to

user-input-based control.
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A Comparative Scenario-Deployment Gap Analysis of Carbon Dioxide Removal in the UK and Japan:
BECCS and DACCS

OBIAN Yuan Allen, #1ll &IL (BRXF)

Integrated Assessment Models (IAMs) and national net-zero pathways imply rapid scale-up of carbon
dioxide removal (CDR), yet the UK and Japan reveal a critical disconnect between modelled CDR levels and
empirically plausible deployment. This research quantifies that scenario-deployment gap for bioenergy with
carbon capture and storage (BECCS) and direct air carbon capture and storage (DACCS) using a
parameterised logistic diffusion model. The model first anchors the 2030 deployment baseline using risk-
adjusted project pipelines, then derives the diffusion trajectory implied by 2050 CDR levels in policy and
modelling scenarios. It then estimates the volumetric capacity gap by comparing this scenario-implied curve
with an empirically constrained deployment pathway informed by historical technology analogues. Country-
and technology-specific constraints are represented through multipliers covering techno-economic
conditions, geophysical and environmental carrying capacity, and a merged socio-institutional dimension.
Preliminary analysis suggests that Japan faces a highly backloaded acceleration challenge, while the UK
benefits from a stronger early pipeline but remains exposed to BECCS dependence and domestic
bottlenecks.

Evaluation of Ammonia Co-Firing Strategies in Japan Using Robust Decision Making

OEamon Frazer, #2110 8L (ERKXF)

Japan'’s electricity sector faces two positions: maintaining reliable power supply and economy-wide net zero
emissions by 2050. The Government promotes decarbonisation of thermal power assets through gradual
introduction of ammonia (NH3) co-firing between 2030 and 2050 (ammonia-only). However, viability relies
on subjective assumptions. This study applies a Robust Decision Making (RDM) framework to evaluate
retrofits at the asset level across many futures. We find that a gradual rollout yields high financial regret,
while economic robustness is maximised by bypassing co-firing stages for a single delayed transition. We
discuss fragile uncertainties driving risk, the environmental-economic trade-offs, and implications for energy
policy.
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Heterogeneous Adoption of Household GX Technologies and PV Subsidy Effects in Japan

OZiyi Zhou (BRIRAZF¥) , Nan Wang (=ZUFJER1T) , &=H B, Yin Long (ERAF)

Household energy use is central to Japan's carbon-neutrality goal, yet household adoption of green transformation
(GX) technologies is strikingly uneven, and subsidies that work in one municipality do little in another. Using micro-
data from the FY2022 Survey on CO2 Emissions from the Household Sector, we ask why diffusion differs so sharply
across ten residential GX technologies and when subsidies convert into adoption. We model adoption with survey-
weighted logistic regression and random forests with permutation-importance attribution, and estimate municipal
rooftop photovoltaic (PV) subsidy effects by propensity-score matching on detached houses. Upfront cost predicts
adoption strongly, yet similarly priced technologies diffuse very differently: housing form governs PV and insulated
windows; storage and energy management spread only as complements to rooftop PV; water-heating and cooking
electrification track equipment-replacement timing; and vehicle electrification follows parking and charging access.
Municipal PV subsidies are associated with essentially no average adoption gain; adoption rises only modestly with
intensity, and least in high-subsidy metropolitan areas, above all Tokyo, where housing form binds. Household
decarbonization therefore depends less on the size of a subsidy than on whether the constraint behind each
technology is relaxed.
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A Financial Feasibility Framework for India Japan Virtual Cross-Border Renewable Power Purchase
Agreements

OGayatri Gawande, Benjamin McLellan (GR&BAZF)
As global decarbonization accelerates, companies are increasingly relying on Power Purchase Agreements (PPAs) to

secure renewable energy and reduce Scope 2 emissions. However, domestic renewable constraints in Japan limit
large-scale projects, making virtual cross-border PPAs a promising alternative for international renewable
procurement. This study develops an India-Japan financial feasibility framework that combines buyer-valuation,
seller-bankability, and pricing-corridor analysis. It evaluates Indian solar PV and onshore wind projects as potential
seller-side assets for a Japanese corporate buyer by comparing renewable resource quality, electricity market prices,
project-finance constraints, and risks including foreign-exchange, basis, and shape-volume risk. The framework
estimates whether a feasible monthly pricing corridor can be formed between the buyer-side willingness to pay and
the seller-side bankable price, and then links this corridor to contract-for-difference settlement and portfolio
optimization. By focusing on India as a case study, this research aims to provide a structured approach for
identifying, optimizing, and diversifying economically viable virtual renewable procurement portfolios for Japanese

companies.
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A3-3 Regulatory Barriers to Bankable PV-BESS Microgrids on Indonesia’s Isolated Islands
Olrlyvara Nandini, Benjamin C. McLellan (GR&BAZ)
Indonesia targets diesel displacement on remote islands through solar PV with battery storage (PV-BESS)
microgrids, yet private investment remains negligible. This study analyzes 30 regulatory instruments
governing isolated grid procurement and tariff-setting, and models investment viability for a policy-priority
island site using discounted cash flow analysis. Results show an equity internal rate of return of
approximately 2.6-6.4% for renewable energy shares of ~50%, far below the 10-12% bankability
threshold. Four interlocking mechanisms drive this outcome: tariff circularity anchored to subsidized diesel
costs, asymmetric procurement gates, fiscal channel bias towards diesel fuel subsidy, and battery storage
exclusion from capacity payments. Structural regulatory reform is required.
A3 -4 Can Second-Life Batteries Compete? A Techno-Economic and Life Cycle Assessment of Second-Life
Stationary Energy Storage
OAlfred Cheam Jia Jing, Benjamin Craig McLellan (GR#EIAZ)
Rising electric vehicle (EV) adoption increases volume of retiring batteries, creating urgent waste challenges.
Second-life applications offer potentially cost-effective and environmentally beneficial pathway in
overcoming battery waste and energy storage concerns. This study evaluates economic and environmental
performance of retired EV batteries as energy storage in residential and utility scale applications across
selected ASEAN countries. An integrated framework combining calendar and cycling degradation with
Levelized Cost of Storage (LCOS), discounted cash flow metrics and Life Cycle Assessment (LCA) to
compare between new or second-life batteries. Preliminary results indicate that degradation and market
conditions determine whether reuse or recycling is preferable.
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Exploring Mitigation Potentials: Model Complementarity Exercise of Low Energy Demand in Buildings
OCAO Tao (R AY¥) , MASTRUCCI Alessio, BOZA-KISS Benigna (IIASA) , #I11 &BlE (ERERAZF)
Low-energy-demand (LED) and high-wellbeing-low-energy (HwL) scenarios promise deep, welfare-
preserving cuts in residential energy use, yet estimates of how much demand can fall diverge widely.
Comparing nine global integrated-assessment and sectoral building models, each using its own baseline-
LED pairing and deliberately left un-harmonized, we find that 2050 residential final-energy reductions span
roughly 10-80% across models within a single region, with an even larger spread in direct CO2. This
dispersion follows neither a clean integrated-assessment/sectoral divide nor the stringency of climate policy.
It primarily reflects how differently teams interpret and implement a normative, loosely-defined scenario,
implying that no single LED figure should be read as ‘the’ demand-reduction potential.
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Land use and policy implications of ground-mounted solar photovoltaic deployment in the Philippines

OBENIGA Kristelle Canas, BA s} (25EAKF), SILVA HERRAN Diego (EIZIRIEHHFTAT)
As deployment of ground-mounted photovoltaics (PVs) expands toward a low-carbon future, the constraint on land

and space becomes more emphasized and potentially manifest greater spatial frictions between solar PVs and other
critical land use types. However, information about the nexus between PV potential and land use characteristics
remains to be poorly understood and documented. Building from the previous insights of this study, it integrates the
preliminary results of the spatial analyses on land use intensity of existing ground-mounted PVs in the Philippines, PV
potential analysis under different levels of restriction scenarios, and compares the estimated PV potential with
projected solar PV expansion in varying low-carbon energy futures.
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Estimating Building Power Demand Using Mobile Phone Location Data : A Case Study at Nagoya
University

OZHENG Xiangyu, SHIRAKI Hiroto (&HEKX%Y) , HATANO Ryosuke,FUJITA Miwako, SHIRAISHI
Tsukasa (EPEF]) , HAYASHI Kiichiro (&25EXE)

Visitor flow is one of the potential parameters for improving power demand estimation in large commercial
buildings, particularly for its heating, ventilation, and air conditioning systems. This study evaluates the
feasibility of using large-scale mobile phone location data as a proxy variable for internal thermal loads for
large commercial buildings, namely a building at Nagoya University. The results showed that incorporating
the population data into a regression-based framework improved the adjusted R-squared value and reduced
the Root Mean Square Error, indicating that human mobility data can effectively capture stochastic internal
thermal loads in highly irregular university facilities.
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Electricity Demand Estimation Based on Residential Behavioral Data Towards Home Energy
Management Systems
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Does Climate Adaptation Increase Electricity Consumption?

OS5t Bf (REARF) , AH BBH (EERMHESHAERR) , TR Fa (REKXZF)

Extreme temperatures increase household electricity demand for heating and cooling, underscoring the
importance of improved insulation as a means of mitigating this burden under climate change. Using hourly
home energy management system (HEMS) data from 1,256 households matched with weather data, this
study exploits high-frequency temperature variation to identify the effect of insulation efficiency on
electricity consumption. Results show that improved insulation is less effective in summer but significantly
reduces winter electricity demand, primarily through reduced heating use. A 30% reduction in the UA value
lowers winter electricity consumption by 35.3% on average.
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Model Predictive Control-Based Suppression of Battery SoC Fluctuations in Home Energy Management

System

OLiwen Qu, Toshiyuki Fujita, Hiroshi Fujimoto (BRZRAZ) , Yoshiki Yasuda, Akio Yamagiwa (5F-1=

>I%)

A home energy management system (HEMS) monitors and optimizes household energy use by

coordinating distributed energy resources, household loads, and battery storage systems. However,

frequent battery charging and discharging cause state-of-charge (SoC) fluctuations that accelerate

degradation. This work presents a model predictive control (MPC)-based battery scheduling

method to suppress SoC fluctuations. Three scenarios related to energy flows are considered using

historical datasets in offline simulations. Datasets and electricity price settings are all based on

conditions in Japan. Simulations are executed with 3-minute state updates for one-hour and

one-day cases, with prediction horizons of 1 and 13 hours to demonstrate single-source and

dual-source energy management cases, respectively. The proposed quadratic programming

(QP)-based MPC method is compared with a linear programming (LP)-based method and a

common mixed-integer linear programming (MILP) method. The results show that the proposed

method suppresses SoC fluctuations and achieves the cost-saving performance. Compared with LP

and MILP, SoC curves stay farther from the upper and lower SoC boundary limits, indicating

improved battery operation stability. For validation, the single-source case has been verified in an

existing bench system.
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