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Layout of Equipments in the Operation Building
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Exhaust heat recovery water heater
NAS battery exchange room

Japan's first private finance initiative

for
sewerage works |




Ef Introduction Ef Equipment

The Morigasaki Water Reclamation Center's continuous power generation facility is Japan's first
private finance initiative ( PFIl ) for sewerage works. Biogas from sludge generated in the process of [

wastewater treatment is used as a biomass fuel to make maximum use of a previously untapped
source of energy,

The center's NAS ( natrium-sulfur ) battery system also provides electrical load leveling, which reduce
the electricity costs associated with wastewater treatment.

[ Benefits of Continuous Power Generation ]
4 Y Y4 N\

Reduce Electricity Costs. Protect the Environment. Improve Stability and Reliability.

Ensure reliability of operations with secured
energy generation ( emergency power
facilities ).

Effective use of sludge biogas. Reduce fossil fuel use.

Electrical load leveling with NAS batteries. Reduce carbon dioxide emissions.

\

Reasons for Instituting a Private Finance Initiative ( PFI )

Ef Private-sector funding and know-how leveraged for the building and management of public sector facilities
results in effective public service.

Ef Costs to the national government and local public entities are reduced and new business opportunities are
created for the private sector, which vitalizes the economy.

Ef Energy Generation / Use

{ Morigasaki Water Reclamation Center ]
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Sludge Biogas Turbine Engine | [ Heated Water Supply ]
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A high-efficiency gas Heat from the turbine
engine specialized engine is used to
for sludge biogas heat water supplied
combustion. Exhaust to sludge digestion
heat is used to tank. The water
produce heated heating system and
water, while biogas turbine
reclaimed water from engine effectivery
the reclamation utilize all the biogas
center cools the generated at the
engine machinery. ihi
L ) \facmty. )
Emergency Power Generators | [ NAS Battery System —]
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During emergencies
( power outages ),
facility generators
provide electricity to
ensure reliable
operation of the
center. The \. J
continuous/emergenc
y use ( dual fuel
turbine ) generator
uses biogas when the
biogas turbine engine
IS undergoing

\. J

The batteries charge
at night and are used
during the day to help
reduce peaks in the
center's electrical load.

Use

Equipment type

Continuous
Power Generator

Biogas turbine engine ( 3,200kW ?b1)

Emergency
Power Generator

Emergency / continuous use dual fuel turbine ( 1,840kW biogas / 2,750kW kerosene ?b 1)

Emergency gas turbines ( 3,200kW ?b 2 )

NAS Battery System

Emergency gas turbines ( 3,200kW ?b 2)

Water Heaters

Gas turbine exhaust heat recovery water heater

Sludge biogas-fed water heater

Fuel-assisted water heater

[ About NAS batteries ] Use

Load 1. Natrium is converted into

sodium ions and electrons.

NAS batteries are a new type of durable power storage

that use sodium ( natrium ) for the negative electrode
and sulfur for the positive electrode. Energy systems
using NAS batteries offer clean, high-density and high-
efficiency energy that can be used for electric load
leveling by providing electricity during the daytime.

ET Battery Characteristics

Ef Compact and durable

Ef Low running costs

Ef Low-exhaust and low-noise

Ef Easy maintenance and handling
Ef Can be installed in a short period

2. Natrium ions pass
through the Beta Alumina
conductor toward the
positive electrode.

3. The sodium ions react
with sufur and electrons to
form natrium.

Natrium . Sulfur
- N I Beta Alumina Il L l +
Electrode [ (liquid ) ] (solid ) (“qUId ) Electrode
Charge

1. Sodium polysulfide is
converted to natrium ions,
sulfur and electrons.

Power supply

2. Natrium ions pass
through the Beta Alumina
conductor toward the
negative electrobe.

3. Natrium ions combine
with electrons to from

Natrium ; Sulfur
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