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ナトリウム・硫黄電池（NAS 電池）、有機ハイドライドによるエネルギー貯蔵を 
伴う再生可能エネルギー独立マイクログリッドの経済性調査 

Economic Efficiency of a Renewable Energy Independent Microgrid 
with Energy Storage by a Sodium–Sulfur Battery or Organic Chemical Hydride 

 

システム構成 

 

(a) NAS battery type 

 

 

 

 

 

(b) OCHM(Organic chemical hydride (methylcyclohexane))-A type 
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(c) OCHM-B type 

Fig. 1 Independent microgrid with NAS battery or OCHM system 

 

 

 

システムモデル（MATLAB/Simulink SimPowerSystems） 

 

(a) NAS battery type 
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(b) OCHM type 

Fig. 2 Block diagram of proposed system 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Kitami city microgrid 

Reduction 
gear

Permanent magnet 
synchronous 

motor

Wattmeter
(1)

DC

Wind turbine

ACAC DC
SC_wp

Voltage Regulator

Inverter

V +

V -
PV system

Vin +
Vin -

Vout +

DC-DC 
Converter 

SC_pv
Three-phase 

harmonic filter+

-

Solar 
radiation
(constant) 2

1

Snubber circuit

Voltage 
Regulator

Discrete
PWM Generator

Controller of inverter

PWM

PV Controller
(MPPT control)

Inverter

p vV
pvI

Water electrolyzer

AC

-

+-

Wattmeter (2)
(frequency) DC

Interconnection 
device

AC

Interconnection 
device

Discrete
PWM Generator

Power grid,  
hydrogen 

compressor 
and heat pump

Switch
SC_fcThe amount 

of fuel
Fr_reg_in

Start
Stop

Fr_reg_out

Flow rate selector

CurrentFlow rate

Inverter 50HzFuel flow rate Three-phase 
harmonic filter

A
B
C

DC/DC converter

+FC
-FC

+

-

Control 
signal

Cell stack
Limiter

Three phase power
400 V(RMS), 50Hz

+

-

Controller of SOFC operation
(Flow rate regulator)

Controller of inverter

Interconnection 
device

Voltage 
Regulator

Discrete
PWM Generator

Power grid and 
heat pump

Blue characters: OCHM-A type
Green characters: OCHM-B type

Hydrogen 
compressor

Three phase power
400 V(RMS), 50Hz

Wattmeter
(frequency)Controller (2)

G FP

Base power 
generator

From base power 
generator

To Controller (1)

Wattmeter (3)
(frequency)

GWP GWQ,

To Controller (2)

Controller
(1)

Kitami city

Hokkaido, Japan

0 50Distance [km]

Wind power 
generators

Solar power 
generators

Power grid

Heat grid

Energy 
generation base

Panoramic view of central part 
of Kitami city

Panoramic view of Rubeshibe town

Saroma Lake

Sea of Okhotsk Sea
North

Energy 
supply base


