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Abstract

Background/Obijectives: It is not easy to ascertain a maximum electricity production in case of solar energy generation and there is
problem not to recognize failures for a long time even iffailures occurred in facility. Measures need to be taken not only to check irregu-
larities and replacement time but to maximize overall efficiency of solar energy generation system.

Methods/Statistical analysis: It is necessary to build a control system based on web to analysis of various statistics information and real
time index visibility. It is also necessary to verify SMS notification in the number of lightning in case of the falling of a thunderbolt, date
and time of the occurrence, and correct operation of circuit breaker in the connection board.

Findings: It is needed to be introduced the system which not only considers excessive communication cost as well as failure treatment of
communication device and replacement cost but also makes full use of a dispersed generating system. Control system which is able to do
scientific action of making up for fault and proper monitoring as well as maintenance in a solar power plant is constructed in this study.
Improvements/Applications: Smart control system that electricity generation is stopped or reactivated in case of emergency through
making an autonomous judgment of difficulties or faulted conditions will be extended. Technology of new renewable energy such as wind

power and geothermal power will be applied through enhanced design technology of communication interface.
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1. Introduction

There will be usually a cloudy weather, a typhoon, and an earth-
quake which makes generating efficiency less effective in operating
a solar power plant. In consideration of foreign cases, a damage
caused by a thunderbolt breaks out frequently [1], [2]. A solar
power plant is a prime target for thunderbolt because high-standing
structures which is able to block out sunlight is intentionally
avoided or is removed in case of a flat installation of a solar power
plant on a large scale in a vast extent of land. Monitoring system to
simply not only accumulate amount of power but also identify an
inverter disorder rather than a scientific monitoring and mainte-
nance can be supplied by an inverter manufactures [3], [4]. Instal-
lation of communication devices or connection board in the unit
structure makes generally invest in a lot of time to solve communi-
cation disorder rather than maintenance in a power plant. In order
to be properly operate, it is needed to be introduced the system
which not only considers excessive communication cost as well as
failure treatment of communication device and replacement cost but
also makes full use of a dispersed generating system. Control sys-
tem which is able to do scientific action of making up for fault and
proper monitoring as well as maintenance in a solar power plant is
constructed in this study [5], [6].

2. Related research

Monitoring of solar energy generation system provides information
which is able to ascertain conditions of solar energy generation in

real time and performance evaluation through monitoring has been
studied continuously. In the study on fault detection in solar energy
generation system based on Wavelet conversion, the method of
fault detection has problem to require redesign in case of changing
specification with rising in unit cost. In order to solve the problem,
the way to recognize type of failures and parts is adopted as Wavelet
coefficient change earned by mapping of state variableslike invertor
current or voltage is detected. Fault diagnosis in Wavelet coefficient
change using normalized standard deviation is evaluated [seven, 8].
Domestic some enterprises are expanding markets overseas through
developing own technology and achieving foreign certification
more than introduction of advanced foreign technology. Study on
reliability improvementthrough data analysis, capture technology
data required not only to build lighting protection system but to
need research and developmentis implemented. These enterprises
will take new opportunities in market according to global market
growth of lightning prevention [9, 10].

3. Construction of remote control for web

based streetlight pole

3.1. Development of SPD counter

Collected data through Zighee communications can be sent to the
server and provides the following functions; circuit protection from
lightning, checking conducting state of switchboard,and collecting
lightning data such as the number of lightning, date and time of the
occurrence.System configuration of SPD counter is shown in Fig-
ure 1.
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Fig. 1: System Configuration of SPD Counter.

Output of circuit drawing is shown in Figure 2 and results is shown in figure 3.
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Fig. 2:.Circuit Design of SPD Counter.

Fig. 3:.Ouiput of SPD Counter Circuit.

3.2. Manufacture of communication module zigbee

It is conducted that circuit design of wireless communication mod-
ule Zigbee to communicate between RTU and SPD and design of
communication protocol composed of Mesh network topology. Ma-
jor specification is as in the following; TCP communication is

above 10Mbps, Client Mode Operation, Zighee communication is
above 99% of receiving rate in broadcast. Communication protocol
is STX + receiving device (2) + transmitting device (1) + connec-
tion boardID + Command + STRING1 ~ STRING(n) + ETX + CRC
+ EOT, and error detecting code is 16bit CRC.

Circuit drawing and its product are shown in Figure 4 and 5, respec-
tively.
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Fig. 5: Output of Zigbee Communication Module.

3.3. Manufacture of data RTU

Collected data from device and sensor is transmitted to remote su-
pervisory and control system located in central monitor room using
wire and radio communication equipment and its communication
lines and received commend from remote supervisory and control
system performs control online in real time. It is considered com-
patibility and expandability not only to know state of VCB/ACB
relay but to be able to remote control of it in case of necessity. Ma-
jor functions are state receiving which is connected by protective
device of system connection as well as Modbus communication and
its control, checking the shut off status of VCB/ACB and imple-
mentation of making and breaking, SMS notification to registered
manager through embedded module in case of failure, and integra-
tion of monitoring data that is connected to DB server and TCP/IP.
System diagram of RTU is shown in Figure 6, a circuit diagram and
product of test bed is shown in Figure 7 and 8 respectively.
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Fig. 6: Rtu System Diagram.
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3.4. Building remote control system of street light pole
based on web

APM is composed of Apache, PHP, and MYSOL and it is easy to
build web development environment in Window environment.
Apach is a typical web server program and PHP in one of web pro-
gramming langue that is easy to handle for beginner because varia-
ble data format is not too strict compared with JSP or ASP. Example
of popular open source database is MYSQL. APM environment is
built in tesr server. Screen of APM SETUP is shown in Figure 9.
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Fig. 9: Apm Setup Display.
4. Conclusion

The core technology of monitoring field in a solar power plant is
secured through the breadth of technology development ranging
from the consideration of remote control solution to the technology
development, such as development of SPD counter for collecting
information about thunderbolt in a solar power plant, development
of RTU data module and its housing which is possible not only to
transmit data but to collect it through Zigbee communication
against SPD counter data, prior technology to implement smart in-
tegrated control system, and development of specialized technology
for utilization of CDMA module.
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