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Short-circuit protection and ground fault protection for HVDC including batteries

Shikoku Research Institute, Inc., Industry Application Technology Dept.

Yasunobu Tada

Abstract

The short circuit current value of HVDC including batteries is very high, because the internal resistance value of

battery is very low. It is very difficult to break large DC current. We investigated and studied about how to protect

DC circuits from short circuit and ground fault. We measured the short circuit current and the voltage surges, the

breaking time of the fuse and the breaker, and the detection sensitivity of the DC ground relays. We proposed the

practical method of the short circuit protection and the ground fault protection for HVDC including batteries.
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The new residential services with Virtual Power Plant technology

Shikoku Research Institute, Inc., Industry Application Technology Dept.

Yasunobu Tada

Abstract

The Virtual Power Plant technologies that control many home devices remotely are in development for effective
utilization and home use of solar photovoltaic generation.

To control the operating time zone of energy storage devices like hot water storage type water heaters and
batteries is highly effective and realistic.

Old water heaters that don’t support network are controlled by power switches adaptive to network. Old heat
pump type water heaters that don’t support network and switch control can’t be controlled remotely.

Small size batteries are very expensive, the sharing of large scale batteries that are relatively inexpensive is

recommended.
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Study on evaluation method of resistance to abrasion for De-NOx catalyst

Shikoku Research Institute, Inc., Department of Chemical and Biological Technologies

Shohei Yamamoto, Tsuyoshi Yamaji, Akira Yokota and Seitoku Namba

Abstract

HIA
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HER

In coal-fired power plants, the selective catalytic reduction (SCR) has been used to reduce NOx in exhaust gas.

De-NOx catalysts in SCR are abraded by fly ash (FA) in exhaust gas. For the reason, when exchanging De-NOx

catalysts from old to new, it is desirable to select new catalysts in consideration of not only catalysts performance but

also abrasion resistance to FA. However, there is no official method to evaluate resistance to abrasion for De-NOx

catalysts.

In this study, in order to evaluate the abrasion resistance to FA of De-NOx catalysts, we have developed

equipment applying sandblast. Using that equipment, it was found that the abrasion resistance of De-NOx catalysts

to FA could be compared in a relatively high accuracy and short time. And, it was able to compare the abrasion

resistance to FA of De-NOx catalysts with different types or compression strengths by using that equipment.
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-Evaluation case based on seismic observation-
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Masatoshi Okada, Tetsuo Shiota, Junya Sakamoto

Abstract

It is very important to estimate actual behavior of existing buildings for judging safety and continuous usefulness

of them. Analysis of seismic records observed in buildings is one of the effective methods in order to judge them.

In this paper, characteristics of vibration of a low office building were evaluated using seismic acceleration records

observed in the building. They are natural frequency, damping factor, force-displacement relationship, story

stiffness, etc. The variations of these factors indicate damage state of the building from earthquake. Capacity

spectrum method, which was a simple dynamic analytical method, was also applied to the building. The responses of

analysis were coincident with seismic records.

These results enable us to judge safety and continuous usefulness of buildings suffering from stronger earthquake

ground motion by using seismic acceleration records observed in them.
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Verification Test of Reactive Power Control of Mega-solar System

for Voltage Regulation with Long Distribution Line

Shikoku Research Institute, Inc., Electric Power Technology Dept.
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Tadao Nagase

Tokushima University, Institute of Technology and Science

Masahide Hojo

Abstract

Constant power factor control of a power conditioning system in a large-scale photovoltaic generation system
(PV system), such as a mega-solar system, is introduced to mitigate voltage variations on a distribution line.
However, it is difficult for the control to mitigate the voltage variation on a long distribution line because of the loss
on the distribution line. This paper deals with an advanced reactive power control method, in which the power factor
of the PV system is adjusted both by active power of the PV system and by apparent power of loads to minimize the
voltage variation not at the interconnection point but over the whole distribution line. In addition, the effectiveness
of the reactive power control for voltage regulation is verified by an experiment using a real 6.6kV distribution

system. As a result, it is confirmed that the proposed method can mitigate the voltage variation sufficiently.
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Abstract

It is considered that the form of corrosion about the power line of the he overhead power transmission line is the
aluminum wire corrosion by the sea salt. But in late years, we have conformed another form of corrosion which is the
internal corrosion on the steel wire about the power line of the overhead power transmission line passing through
the mountainous area.

As a result of having carried out the accelerated corrosion test of the electric wires, we had been able to reproduce a
corrosion form that aluminum wire corrosion was small, and steel wire corrosion had a big by coordinating corrosion
solution composition (pH, sulfuric acid, sodium sulfate density). From this, it was estimated that the main factor of
the steel wire corrosion was atmospheric SOs.

Then, we measured the SOz density to estimate distribution of the atmospheric SOz density of the Shikoku area.
And we performed a diffusion calculation of the quantity of SO2 outbreak and made a mean SOz density map every
1km mesh of the Shikoku area.

And one more thing, we performed an accelerated corrosion test using three kinds of electric wires (ACSR200mm?2,
410mm?2, 680mm32) which vary in size (wire diameter, the number of the aluminum layer) and acquired underlying
data about a tendency to electric wire strength drop, the speed.

In the last place, we made electric wire corrosion speed map [ACSR330mm?] for the steel wire corrosion using a

multiple regression analysis and enabled an estimate of the remaining lifetime of the power line.
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