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Anti-electrostatic Tracking in
Photovoltaic Power Plant Core Routers

Used in Japan

Overview
Therefore, we propose the anti-tracking curtailment that can be implemented by the
plants that already have tracking systems installed (nearly 80% of new capacity
installed in 2018).

Key Takeaways
Core routers in Japanese PV power plants are designed with anti-electrostatic and
industrial-grade protections to ensure reliable communication for solar tracking and
monitoring systems.

Core Router Role in PV Plants

In photovoltaic power plants, core routers act as the central communication hub,
connecting solar arrays, inverters, sensors, and monitoring systems to the plant's
control center. These routers handle real-time data from solar tracking systems,
environmental sensors, and energy management platforms, ensuring optimal
performance and safety of the PV plant. In Japan, where PV plants often face high
humidity, typhoons, and seismic activity, routers must maintain stable operation
under harsh environmental conditions.
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Anti-

Electrostatic and Environmental ProtectionsIndustrial-grade routers used in PV plants
incorporate anti-electrostatic design features to prevent damage from electrostatic
discharge (ESD), which can occur due to dust, wind, or human interaction during
maintenance. Key protective measures include: Metal-shielded enclosures to reduce
electromagnetic interference and static buildup. IP68-rated casings for dust and
water resistance, which also help mitigate static accumulation.

Triple lightning protection modules and surge suppression circuits to prevent voltage
spikes from ESD or lightning strikes. Watchdog auto-reset mechanisms to recover
from transient electrical disturbances without manual intervention. These features
are critical in Japan, where PV plants may be exposed to typhoon-driven winds, high
humidity, and frequent electrical storms, all of which increase the risk of electrostatic
events.

Integration with Solar Tracking SystemsPV plants in Japan often use single-axis or
dual-axis solar trackers to maximize energy capture by adjusting panel orientation
relative to the sun. Core routers must reliably transmit data from these trackers,
which may include: Motor control signals for tracker movement. Sensor feedback
from light sensors, LDRs, or fiber-optic devices.

Performance metrics such as angle of incidence, energy yield, and YAREA (area-
specific energy yield) for optimization. Anti-electrostatic protections ensure that data
integrity is maintained, preventing tracker misalignment or communication failures
that could reduce energy efficiency.

Operational Benefits

By combining anti-electrostatic design with industrial-grade resilience, core routers in
Japanese PV plants achieve: Continuous monitoring even under extreme weather
conditions. Reduced downtime due to electrical surges or static discharge. Enhanced
energy yield, as solar trackers receive uninterrupted control signals.

Long-term reliability, supporting sustainable energy goals and compliance with
Japan's renewable energy standards.

Conclusion

In Japanese photovoltaic power plants, core routers are engineered to withstand
electrostatic and environmental stresses, ensuring seamless integration with solar
tracking systems. These anti-electrostatic measures, combined with industrial-grade
protections, are essential for maintaining high energy efficiency, operational
reliability, and long-term sustainability in PV installations.
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Solar Tracking with Anti-Tracking Support for Ancillary Service

Therefore, we propose the anti-tracking curtailment that can be implemented by the
plants that already have tracking systems installed (nearly 80% of new capacity
installed in 2018).

The role of automated technologies and industrial mechanisms in ...

Therefore, this study systematically reviews recent PV panel optimization
innovations, specifically focusing on industrial and automated technologies such as
solar tracking systems,

Recent advancements in solar photovoltaic tracking systems: An in

This work presents an innovative Maximum Power Point Tracking (MPPT) strategy for
photovoltaic systems, combining Fast Terminal Super Twisting Sliding Mode Control
(FTSTSMC),

Recent advancements in solar photovoltaic tracking systems: An in

The investigations reveal that power plants using solar trackers, especially DATS, are
more beneficial in terms of energy generation and cost reduction than fixed systems.

Optimizing energy harvesting: a comprehensive analysis of tracking ...

It aims to evaluate the efficiencies and losses in floating solar PV systems and offers
insights into performance variations among different configurations for optimizing
energy generation,

A comprehensive review for solar tracking systems design in ...

This paper presents a comprehensive review on solar tracking systems and their
potentials on Photovoltaic systems. The paper overviews the design parameters,
construction, types and drive

A comprehensive study of recent maximum power point tracking

Each technique is analyzed critically in terms of tracking speed, algorithm
complexity, and dynamic tracking in different environmental conditions.

A Review of Traditional and Advanced MPPT Approaches for PV

By presenting a detailed review and providing comparison tables of widely used MPPT
techniques, this study aims to provide valuable insights for researchers and
practitioners in selecting

Comprehensive control strategy for standalone photovoltaic ...
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This paper introduces a dual-objective control framework for standalone photovoltaic
(PV) systems that uniquely integrates maximum power point tracking (MPPT) with
precise DC load voltage...

Solar Photovoltaic Tracking Systems for Electricity Generation ...

This paper presents a thorough review of state-of-the-art research and literature in
the field of photovoltaic tracking systems for the production of electrical energy. A
review of the literature

Hotspots in maximum power point tracking algorithms for photovoltaic ...

Therefore, to extract the highest energy from photovoltaic systems, the use of
maximum power point tracking methods is a necessity. Under partial shading
conditions where local maximum

A Review and Comparative Analysis of Solar Tracking Systems

Abstract This review provides a comprehensive and multidisciplinary overview of
recent advancements in solar tracking systems (STSs) aimed at improving the
efficiency and adaptability of

Experimental validation of a low-cost maximum power point tracking ...

Abstract Maximum power point tracking (MPPT) is a technique involved in
photovoltaic (PV) systems for optimizing the output power of solar panels.

Advances in solar photovoltaic tracking systems: A review

Orientation angle can be used to move a solar tracking system to keep the solar
photovoltaic module perpendicular to the sun in order to obtain optimum power
generation, as shown

Solar tracking systems: Advancements, challenges, and future

Solar tracking systems (STS) are essential to enhancing solar energy harvesting
efficiency. This study investigates the effectiveness of STS for improving the energy
output of

Assessment of solar tracking systems: A comprehensive review

The most effective method is solar tracking systems . Also, photovoltaic conversion
efficiency can be increased by installing additional components such as cooling
systems, maximum

Solar Tracking Control Algorithm Based on Artificial ...

The transition to a low-carbon economy is one of the main challenges of our time. In
this context, solar energy, along with many other technologies, has been developed
to optimize
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Dust mitigation methods and multi-criteria decision-making cleaning ...

This review consolidates four decades of research (1983–2024) on dust mitigation for
photovoltaic systems, categorizing strategies into four key areas: preventive
measures, dust
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