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Abstract: The computer monitoring system of power generation equipment has very important
economic and social benefits for stabilizing the production process of power plant, reasonable and
economic production, improving labor productivity, improving production environment and
reducing physical labor. Hydroelectric power station is a unit capacity of 35mW, with four large
bulb tubular devices. The original monitoring system used the SAT 250 system of Austrian Ailin
company. This paper discusses the current situation of the monitoring system of the complete power
generation equipment, the development trend of computer technology and automatic control
technology at home and abroad, and the operation management elements of the complete power
generation equipment. Research on the conversion technology of computer monitoring system in
power station. This paper discusses the necessity and possibility of system reconstruction based on
the application of existing computer monitoring system in power station, and investigates the
practical problems. Through the analysis and demonstration of various potential reorganization
plans, it is finally determined to be practical and optimal. By enriching the existing equipment of
the reconstruction plan, the reconstruction cost is saved as much as possible, the reconstruction
cycle is shortened, and the economy is improved. At the end of the paper, the main technical
problems of the conversion are discussed and summarized, and the conversion effect is analyzed.
There are the same problems with the monitoring system of power stations, and there are many
other power stations with bulb tubular units in China that need to be improved. The research results
of this technology can also be used to reconstruct and build computer power monitoring system for
these power stations. The transformation is more successful and takes fewer detours.

1. Introduction

The power station monitoring system was implemented in July 1999 and provided by the
Austrian company Ailin. It uses a range of products produced by the Austrian company vatech
Group [1]. The configuration software of the operator workstation is sat 250, the operating system
is sun Solaris 2.5.1 x 86, and the LCU uses SK 1703 and am 1703 intelligent control units of SK
1703 series. Host computer system includes server and operator station, engineer station, remote
roll gateway and printer. Each part of the system is connected by 10m dual channel Ethernet[1]. The
basic computer system consists of 10 local control units. Each local controller cooperates with four
power generation equipment, switchyard, public equipment, communication controller and
equipment level computer. The component is connected via token ring network, and the operator
station accesses the token. In addition to the ring network, the communication controller
communicates with the gateway machine of the host computer system through the serial
communication port. The gateway machine then communicates with the central and remote
controllers of the remote area.

2. Research Status and Development Trend of Monitoring System Transformation
With the rapid development of computer technology, network and automation technology,
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computer monitoring technology has been widely used in domestic and foreign hydraulic equipment.
At present, the use of computer monitoring for automatic generation and optimal scheduling is an
inevitable choice for the construction of hydropower stations. The automatic control technology and
products of computer control are quite mature[2]. With the development of technology, reliability
has been improved. The use of automation system not only reduces the number of electronic control
cabinets, but also greatly improves the reliability of the system and simplifies the manual operation.
At present, most of the computer monitoring systems of power generation equipment are designed
according to the goal of "no staff on duty, staff of duty"”, in order to meet the needs of the
development of power industry and improve the safe operation and automation level of hydraulic
equipment. At the same time, in order to improve the basic management level of hydropower
station. With the change of computer monitoring system in newwa hydropower station, new system
structure, new control device, new software and other new technologies are constantly appearing[3].
At present, the computer monitoring technology of hydropower station mainly faces network,

Figure 1 Cabinet diagram of computer monitoring system of Frontier Hydropower Station

3. Computer Monitoring System for Power Plants Abroad

ABB in Switzerland, Siemens in Germany, Ge in Canada and other foreign large-scale power
plant computer monitoring system manufacturers are committed to the research, development and
production of hydropower, thermal power, nuclear power computer monitoring system. Since the
1970s, many enterprises have adopted the latest computer system in the world, and applied it to the
power station monitoring system, making its computer monitoring system always in the leading
position in the world. The computer monitoring system produced by the former Austrian vatech
company plays an important role in the world's hydropower and related industries[4]. There are also
many application examples in tubular hydropower stations and substations in China.

Figure 2 Site map of computer monitoring system of power station

4. Computer Monitoring System of Domestic Power Plant

Since the late 1960s, with the development and application of computer monitoring system in
foreign power stations, China began to apply computer technology to the automation of power
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generation equipment. Especially after 1978, the application of computer technology and
microprocessor single chip microcomputer has been deepened and promoted. China has not only
introduced advanced foreign power station monitoring system, but also greatly improved the level
of power station automation in China. Today's integrated automation of the independent automation
of power stations and the overall computer monitoring of the centralized control assembly line has
made great progress in China and the results of computer monitoring of thermal power, hydropower
and nuclear power stations. The computer monitoring system of power station has reached the
world level in hardware, software and function. Among them, Nai automation and the computer
monitoring system produced by the Chinese Academy of water resources have always been the
leaders in the domestic hydraulic automation industry. In June 2006, the MB 80 / MB 40 intelligent
programmable controller produced by Nari passed various strict tests of electronic certification
group company based in the United States[5]. All indicators of product test have passed CE
certification and obtained EU market access certificate.
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Figure 3 Site map of computer monitoring system of hydropower station

5. Investigation on the Reconstruction of Monitoring System of Relevant Hydropower
Stations in China

In August 2006 and March 2007, a computer monitoring and reconstruction survey was carried
out for wizhou hydropower station and Hunan power station near Sichuan Zipingpu, slongzhuuan,
Xiaotiandu, Mintai and other hydropower stations. The respondents compared the software of
network equipment conversion and computer monitoring system, as well as the hardware of SAT,
Nari and zhushuike of three companies[6]. These are mainly for comprehensive understanding of
the actual operation of each system of the power station, the possibility, method and effect of the
conversion. It is of great reference significance and value to rebuild the computer monitoring
system of Feilaixia Hydropower Station.

5.1. Xiaolangdi Hydropower Station

In 2005, the computer monitoring system produced by satellite company was partly reformed
due to the problems of parts and components, and industrial Ethernet was used instead of snap ring
network.

5.2. Hunan Jinweizhou Hydropower Station

In the first half of 2006, the modified sat computer monitoring system will replace the snap ring
network with industrial Ethernet. The screen cabinet of its computer monitoring system is shown in
Figure 1-2.

5.3. Sichuan Huaneng Lengzhuguan Hydropower Station

The site diagram of SAT computer monitoring system is shown. Before the transformation, the
system is very similar to the situation of Feilaixia power station. The combination of PC
workstation + UNIX + SAT250 is adopted for the upper computer, token ring network is adopted
for the communication network, and sk1703 + am1703 is adopted for the lower computer[7]. In
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2005, the computer monitoring system of Lengzhuguan power station was reformed, the
communication network was changed to optical fiber ring network, the sk1703 was changed to
ak1703, the am1703 part was retained, and the equipment upgrade was realized.

5.4. Xiaotiandu Power Station

The scene of SAT computer monitoring system is shown. In addition, the lower computers are
AK 1703 ACP and TM series products. The communication network adopts optical fiber network
Ethernet, and two SCADA servers act as operator workstation / Engineer workstation.

6. Transformation Principle

The basic technical conditions of the computer monitoring system of the hydropower station,
according to the operation and maintenance rules of the computer monitoring system of the
hydropower station and the necessary conditions of the computer monitoring technology and testing
technology of the rules of the modern hydropower station[8]. You can determine the principle of the
transformation. The system is designed according to the principle of "no obligation employee”, and
the optimal configuration is designed according to the principle of safety, reliability, economy and
practicability. In order to realize the functions of remote power supply, remote monitoring, remote
control and remote coordination, communication is carried out between the power supply device
and the power supply device. It is not only the high reliability local fault after the system conversion,
but also the normal operation of the field equipment makes the various utilization performance
indexes of MTBF, MTTR and other systems meet the basic technical requirements of the power
saving of the computer monitoring system of the hydropower station. System configuration and
equipment selection adapt to the rapid development of computers, and make the most of the
advanced technology in the computer field. The system not only helps to expand functions and
hardware, but also fully protects application resources and investment. This is a completely
decentralized, completely open system. The design of distributed database and software module is
suitable for the increase of function and scale. It can diagnose itself. Please ensure a smooth
transition and seamless connection between the new computer monitoring system and the old one.
The system meets the requirements of DL / T 5081-1997, DL/T 5065-1996 safety protection rules
and regulations for computer monitoring system providing data network for power grid and power
plant and relevant industrial technical standards. The system has high reliability, and local fault will
not affect the normal operation of field equipment. The system's MTBF, MTTR, various indexes,
"the basic technical conditions of the computer monitoring system of the hydropower station should
be met."[9]. According to the actual needs of users, there are more specific performance indexes for
special terms and conditions. In case of contradiction, two higher standards are the final conditions.
The system has good real-time performance and strong interference and interference ability. |,
powerful function, convenient operation and simple maintenance. In addition, the performance of
the transformed system is also very high. System composition and equipment selection, rapid
computer development function, cutting-edge technology in the computer field, and the maximum
use of the system are currently at a high level in the world. At present, the mainstream products are
conservatively supporting the supply of spare parts for products. The rich and flexible background
is to meet various conditions of customers. Easy to use editing and maintenance, software
maintenance system, than simple. Moreover, this is the complexity of transformation, simplification,
and shorter transformation period. Cost savings.

7. Conclusion

After the success of technology research, a change plan was made. The conversion completes the
monitoring system in the shortest time. The conversion between the new system and the old system
is smooth, the unit is closed in a short time, and the conversion process is greatly reduced[10]. The
impact of operation ensures good economic benefits. Through the exchange of several hardware,
the stability of the system device is ensured. Moreover, the operating life of the system has been
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greatly improved. After stopping, the hidden danger of the prepared parts of the system is excluded
in the latest upper computer calculation, the problem of bad conservatism before application and the
difficulty of data exchange of other systems such as management system.
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