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STARDOM and FA-M3 Ensure Smooth Supply of Power to Grid
by Wind Farm Equipped with Large-capacity NAS Batteries
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Executive Summary

Amidst growing concerns about the depletion of fossil fuels and the effects of climate changes caused by rising CO2
emissions and other factors, there is a growing push to generate power from wind, solar, biomass, and other renewable
energy sources and thereby create a more sustainable society.

Japan Wind Development Co., Ltd. (JWD) is a specialist in wind power generation technology with vast knowledge and
expertise in this field. JWD is building and providing all necessary support services for a nationwide wind power generation
network.

In May 2008, JWD completed construction of a wind farm near Rokkasho village in Aomori Prefecture, in northern Honshu.
This smart grid wind farm is the first facility of its type to use sodium sulfur (NAS) batteries to store electricity for supply to
the national power grid. These batteries are charged at night, when the demand for power is lower, and the stored electricity
can be supplied to the grid together with the electricity generated by the windmills during the daylight hours. This ensures a
steady supply of power to the grid even during those periods when power production falls as the result of low wind speed.

To control the transmission of power from the Rokkasho wind farm to the national power grid, Tokyo Densan, a Yokogawa
representative and systems integrator, successfully installed STARDOM network-based controllers and FA-M3 range-free
controllers.

Facility Overview

Windmills: 1,500 kW x 34 units

NAS batteries: AC/DC converter 2 MW x 17 units

Transmission capacity: 51 MW

Transformer: Primary (154 kV/60 MVA), secondary (22 kV/60 MVA)
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The Challenges and the Solutions

Steady power supply by reliable control system

To ensure a stable supply of power to the national grid even when power production dips as the result of low wind speed, the
Rokkasho wind farm utilizes large-capacity NAS batteries.

The STARDOM network-based control system and FA-M3 range-free controllers play an important role in smoothing out the
supply of this power to the grid. A power monitoring & control system and a battery control system are both configured in
the dual redundant STARDOM controllers. FA-M3 range-free controllers are utilized to monitor and control each windmill.
Controllers from other vendors are integrated with this system via an OPC interface. Factoring in the fluctuations in

power production as a result of varying wind conditions, a power generation scheduling system calculates operation plan
parameters and a power output pattern, based on which instructions are issued to each FA-M3 controller. The actual power
output can be monitored on a trend graph. The operating status of each of the 34 windmills and the charge status for each of
the 17 battery units can also be monitored together with various other types of operation data.

This power monitoring & control system carries out the following main functions:

1. Operation planning and monitoring
Using the power generation scheduling system, operators can access the weekly operation plan data they need to draw
up an operation plan for the next day. At their stations, operators can view graphic displays showing the power sales target,
power generation plan, and battery charge-discharge plan.
2. Associated power monitoring
Operators can view data on total power output for the entire facility, battery charge status, and transformer operation status.
3. Windmill monitoring
For each windmill, data on power output, wind direction and speed, and operating status is displayed.
4. Battery monitoring
For each battery, the charge-discharge rate, charge status, and operation status is displayed.
5. Remote monitoring and control
Operations can also be monitored and controlled wherever network access is available.
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Customer Satisfaction

The integrated control system allows JWD to manage the operation of each of its windmills and provide a steady supply of
power to the national power grid. JWD plans to begin constructing wind farms outside Japan, and to this end is working
together with Yokogawa and Tokyo Densan to develop the necessary high-speed systems and equipment. Through this
development of renewable energy facilities, JWD hopes to make a lasting and significant contribution to the building of a
more sustainable society.
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