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Micro-grid System in Addu City, Maldives

The first Project of JFJCM*  * Japan Fund for the Joint

Crediting Mechanism

« Background

1Yk
« Demand increase of Addu atoll is 8-9%
per year.
« Enhancing supply capability is necessary
(e but the fuel cost of diesel generator is
critical issue.
P * On the other hand, renewable
— integration for carbon emissions is
expected
Maldives g
PSR A - Project Outline
| « Funded by ADB (Asian Development Bank)
with JFJCM

* Installation of micro-grid system to reduce
Hithadhoo island in Addu atoll  CO2 (=fuel cost)
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Issue of the Project

Renewables address the issue of demand increase?

The answer is NO. Because..

Renewables save “kW” but need “ AkW"
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Diesel Generators Only
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DG + RE
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Renewable Ratio
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Power Source Comparison

Power Source Stable Power CO2 Emissions Description
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Forgetting the initial cost, DG+RE+Battery is the best solution.
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Key Products for Micro-grid

sciB

1
EMS (Energy Management System) BESS (Battery Energy Storage System)
> Highly reliable technology > Extreme long life rather than
based on Japanese central the other kind of Li-on
dispatching system batteries
: 85% ini it
» Supporting hydrogen control afteor r1e5m Oacl)glzscfeaspao 4

» Proven safety by crash and

nail penetration test
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EMS Functions

DG & Battery
control
orecast data
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Timeline in one day ———> Battery scheduling within
the limitation of battery SOC
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Battery System

Providing panels or containers according to the

customers requirements

Battery Cell Flexible Configuration
3 in both kW and KWh

_ I] »

Battery Energy Storage System Containerized BESS
‘ (BESS)
kW

Requirement of the project
« Salt weather resistance to
adopt local weather at least

PCS
(Power Conditioning System) 20 years.

« IP55 protection
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Battery Life Cycle Evaluation

85% remaining capacity after 15,000 cycles

20Ah cell Cycle characteristics
10 | {I:';ruz.lalifedala]_
100
g0
a0
70
&0
50
40

30

Capacity recovery (%)

Test conditions:
20 -1 Ambient temperature 25°C
10 |...| Charge/dischargehigh current 3C (60A)/3C({60A)

0 5.000 10,000 15,000 20,000

Mumber of cycles
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System Outline

HEMS controls diesel generators and battery system

to stabilize the system and to reduce the fuel cost

HMEMS (New)

Energy Management System
for Micro-grid

- Fluctuation reduction of PV
- Economic operation of DGs

- CO2 Reduction '
- Fuel Cost Reduction
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Battery System (New)
1MW-336kWh Capacity

Li-ion Battery
SCiB™ .
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PV System
Total: 1.6MW

Diesel Generators (DGs)

Total: 18MW Rated (17DGs)

Operatlon Rate: '-v.'

Load
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https://www.toshiba-energy.com/info/info2021 0122.htm
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https://www.toshiba-energy.com/info/info2019_0122.htm

Challenges

 Technical Challenges

— To keep the balance between supply and demand under the large
amount of renewable integration (more than 20% PV ratio)

« Operational Challenges

— Power dispatching by EMS automatically (change the traditional
operation routine)

— Obtaining the knowledge of trouble shooting
« Economical & Environmental Challenges

— Fuel cost reduction of diesel generators
— CO2 emissions
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Current Status and Future Plan

 EMS and Battery system have already been on site.

* Due to the COVID-19, we are looking for the timing to
resume the project

« Site commissioning and training for operators are still
remaining

Renewable Diesel Generator

* After the operation starts, project ...y,
team will measure the reduction of A .@ =':
fuel and calculate equivalent CO2 AN
emissions

* This micro-grid system is very
typical use case and can be
applied for the other islands.

Battery
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TOSHIBA

Thank you.
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