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New Challenges for Modelling and Monitoring Research

Research challenge to compile innovative modelling and monitoring approach
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Innovative Modelling and Monitoring Research Project
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Smart Symbiosis Initiatives for Eco town Innovation

Smart ICT network will promote and complement the synergetic network functions
among stakeholders

Energy and consumption Information support for optimizing Smart industrial complex
demand control system || local and regional material and energy supported by synergetic
for urban sectors circularization | information network among
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St r u Ct u re Of AI M m Od e I AIM (Asia-Pacific Integrated Model) is an integrated

Dr. Masui

assessment model to assess mitigation options to reduce
GHG emissions and impact/adaptation to avoid severe
climate change damages.

Mitigation Target, Climate Policy, Capacity building, ...
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Development of Regional Integrated Models (Regional AIM) and Spatial
Planning Model to design sustainable regions and cities
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Integrative Model Application toward Low Carbon Cities and Regions
NIES Dr. Gomi
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Future Simulation for Alternative Scenarios
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Multi Stage Approach for Eco-City and EIP Planning
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Environmental Measures Analysis in Tokyo Metropolitan Region

eLocally suitable env. <:| i :> Effect of env. measures
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Primary application case in Tokyo region, Japan

An application case in Tokyo region (macro to spatial scale). Regional condition, resource and
energy circulation, and future industrial and urban symbiosis are analyzed.
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Locational assessment for
smart thermal grid system in Tokyo Region

BAU Land Use Scenario (2050)  Strategic Land Use Scenario (2050)
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BaU scenario in Shinchi town in 2030
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Integrative Energy System in Fukushima Shinchi town in 2030
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Estimation of Alternative Future Recovery Scenarios

Alternative Spatial Scenario> Quantification of Impacts and Costs>
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Location theory
Regional science

(Weber, Alonso, etc.)~
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Smart Symbiosis Initiatives for Eco town Innovation

Smart ICT network will promote and complement the synergetic network functions
among stakeholders

Energy and consumption Information support for optimizing Smart industrial complex
demand control system local and regional material and energy supported by synergetic
for urban sectors circularization information network among
S L | Dat = industries
e =8l Local Data
SRIEH Collection Local energy supply
Center and demand
Smart —L> Smart industrial complex
<€ Renewable P
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Monitoring sites of Bogor City in 2014-2015

Shopping mall Is targeted in 2015

50 monitoring points in Bogor city

W

' . BA DPRD (Parliament)
Bogor City Office

| Sub District of Bogor City

Bogor city 7
Sector Number of facilities Number of point
Government building 3 30
Residential house 3 12
Commercial facilities 2 8
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Action framework of urban monitoring system in Asia

-Advanced internet security technologies effectively manage and protect the data
- Excellent recovery data collection capability
- Relationship analysis between human behavior and energy use

Robust Data Traffic under Integrative Analysis of

Uncertain Condition Multi- Sectoral Data

Collectlng Electricity Data Analys|s of collected data

- Data Center
¥ (Indonesia/ Japan)

Energy Meters kS'ensor f(;r “human acfivity)

» - " 5]
| o & 1

Lightings AC Productlon Line

System Design through
e User Part|C|pat|on

Residential Commercial Industrlal Green Room
(Management center)



Analysis example in Residential Unit

0 Electricity demand e Electricity demand e Simulation of
of each month characteristics energy-saving
[kwh/h/m?2] [kwh/h] [kwh/h]
Residential Unit3 | Residential Unit3 (Mar- Aug) . ResidentiaIUn_it3
e | AT conditioner “ “ 15% reduction
==201504 1 Lighting R (=> 199kWh)

==201505 H QOutlet

=e=Bal)
==201506

==201507
==201508

® Air conditioner =e=Energy saved

'i'lll "I“

Variation of each Air conditioner has high Potential of Energy-
month is small percentage (50%) saving is 15%

1. Raising the set temperature 2 degrees (4%)
2. Maintenance of equipment (3%)
3. Replacing to latest air conditioner (8%)

Potential of CO2 reduction in Residential Unit:

199[kwh/year] x 0.814[kg/kwh] = 0.162[tCO,/year]
(Indonesia <Java> FY2012) 22



Traffic monitoring plan

<Sensing> <Target Vehicle>

@

GPS

sensor *Public Bus (TransPakuan)
Smartphone The target: 20 vehicles
(Android) %to be arranged

Visualize traffic congestion and travel time data
by using several smart phones as GPS sensor on vehicle.

- Positioning info.
-Time and speed

Traffic data

with GHG info.
B Schedule (Tentative)
1.Preparation (~Feb,2015)
2.App. Installation

3.Monitoring (Mid. of Mar)
4.1st Report (End of Mar)
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e Conventionally, local scenarios are developed with limited statistical data and “default”
parameters from national or international information.

e Our approach combines monitoring of local activity and modeling so that we can propose
the most suitable mitigation scenario and Action plans for the city/region.

Statistical information Current environmental initiative
Transport Monitoring The model to project future scenarios: ExSS/AFOLUA
* Transport structureg, 3 ; 4{ Industry HPopuIationHAgricultureJ
i i

Vehicle speed
)

Fuel efficiency etc.
A 4
[ Energy GHG
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energy consumption

pattern technologies
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g R = M A Road d
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4. Implementation of Monitoring System Preparatory Demonstration
4) Future Project Extension

Artificial Intelligence (Al) can contribute to factory optimization from the view
point of human information, such as facial expression, activity etc.

Al x Image Analysis (Deep Learning)

Visualization of trends

Activity map
Human Flow

65.3°C ¢F|.|R
%-m T aaa
— =

Temperature sensor o J
Temperature

Heat Map
[ Optimization of working environment }
13




Monitoring framework for industrial sector

1. Selecting 2. Monitoring of P 3. Data analysis
monitoring facilities /factori%nArea and solution

Th @ﬁiﬂf§xpecting

large energy saving are
selected based on site
survie
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4. Implementation of Monitoring System Preparatory Demonstration
3) Intelligent Dashboard

Intelligent dashboard contribute to total factory management and enhance
company’s business evolution.

(o1 )8 Automotive components manufactures

7w
2
4

| | . : More than 10% energy saving
Evaluatejfactony, BHSINess . with Intelligent Dashboard system
management evolution - .............................................. e g

| Easy to business evolution!
https://www.youtube.com/watch?v=BPqunfV-Rts&feature=player embedded 12



https://www.youtube.com/watch?v=BPqunfV-Rts&feature=player_embedded
https://www.youtube.com/watch?v=BPqunfV-Rts&feature=player_embedded

3. Objective and Process Design of Industrial Monitoring System
4) Optimization of production process

With the visualization and diagnosis operation, factory production process will
be conducted to optimize energy usage etc.

S5 Diagnosis of a factory - Factory scale solution |

iy
. . : Optimization of operation condition
Finding out an effective solution to Introduction of advanced

improve energy efficiency technology

Bad,/ <AL Best Practice e Hiah efficiencv facility | ki1
Power o - | 6 g
C_4 Good b == 1

)

'
/, .
7 Production
2 Volume

EIP scale solution

 Energy management in an EIP
* Auto Demand Response
» Co-generation / heat cascade

dtrqg; Diagnosis of factories

Seeking possibility of integrated energy
management of multiple factories in an
EIP

Semsnr nel

i be j‘ = B
4 L
3 Lawal Server

By -
Local National Green Industry
Policy Solution

L d7

Factory Bractory 2
Questionnaire survey for industrial park




3. Objective and Process Design of Industrial Monitoring System
5) Localization of green industry scenarios by using monitoring system

1) Conventionally, local scenarios are developed with limited statistical data and
“default” parameters from national or international information.

i) Our approach combines monitoring of local activity and modeling so that we
can propose the most suitable mitigation scenario and Action plans for the

Id.b.lUl /TTTUustiiial Ollk.
Statistical information Current environmental initiative

Industrial monitoring ‘ The model to project future scenarios: ExSS/AFOLUA

* Transport structure 4{ Industry HPopuIationHAgriculture]
* Vehicle speed | | i

* Fuel efficiency etc. §

)
Energy
Demand

\ 4

| GHG
emissions

e Current and future energy
consumption pattern

* Energy saving
potential

Energy
technologies

Mitigation Actions to Roadmap and
potential introduce the investment
in 2030 measures in 2030J| towards 2030

Locally suitable 5
mitigation scenarios
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Environmental Monitoring : GREENAGES FUjiTSU

Any particle data can be stored in a centralized DB and visualized.

Flexible system design enables the system operators to easily add the parameters
by themselves.

I
Accumulated data enables business owners to predict the causes of exceedance

trend and/or specific situation and to begin working on it.
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Interactive Eco-policy Planning System in Asia
Fukushima Shinchi
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From Monitoring to Smart Community Energy Management
(Smart Electric and Thermal Demand Management System)

Regional Network
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Innovative Monitoring and Reporting, Verification System in Asian

Greenhouse gas
Observing SATellite

Countries

Ground Monitoring
System of GHG

Validation

Smart Monitoring
Network System
for Eco Cities

Joint carbon Credit
Mechanism Projects

- =

International Financial System for
Low Carbon City Development
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- Eco-city Evaluation
and Valifation a4




Innovative Modelling and Monitoring Research Project

Low Carbon | Integrated
Solutionson | < BaU Model for
Local Contents | < St
5 /7 Future Vision
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Information System
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Research Challenges of Innovative Monitoring

1. Interdisciplinary monitoring system
research and development for sustainable
future of the society, cities and regions

2. Multi-scale and time horizon simulation for
optimal socio-environmental solutions

3. Integrative simulation and co-deign process
development through innovative
communication systems
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