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Abstract: The operational Safety Performance Indicator system (SPI) has been more and more regarded 
recently for their clear and effective characteristic in safety assessment for Nuclear Power Plants (NPPs). A 
large developing plan for NPPs construction is being discussed and considered in P.R. China. As one of 
important nuclear country, China expects to ensure the normal operation of NPPs and improve the safety 
level. National Nuclear Safety Administration (NNSA), National Nuclear Regulatory Agency of China, has 
put high attention on safety and SPI area, and many endeavours and attempts have been done or being 
carried out for an establishment of SPI system in China. NNSA intends to build an integrated SPI system to 
monitor all of the NPPs operation in China, based on the SPI system currently used in the world. NNSA 
believes that the SPI system will help to more effectively enforce the function of surveillance and 
management. The paper will introduces the status of study on the operational safety performance indicator 
of Nuclear Power Plants in China. 

1. Introduction 

With the development of economy in China, the nuclear power industry developed more and 
more quickly than ever before. Since the operation of the first NPP Qinshan NPP in 1991, there 
are five NPPs have been put into business operation, the total capability has reached 6600MW up 
to now. In addition, Tianwan NPP will put into operation in 2005, San Men NPP, Yang Jiang 
NPP and many other NPPs are also under planning. 

With the increase of NPPs in China, NNSA is facing a big problem, which is how to keep all of 
the NPPs under safely, smoothly and effectively operation. The burden of inspection for NPPs 
will become heavier and heavier, a modern and effective safety assessment measures must be 
introduced and executed to reinforce the safety regulation to NPPs of China. 

To ensure operational safely and effective quality control of NPPs in operation and under 
construction is the common goal of all of the NPPs, So, owners of NPPs do their endeavor to 
improve their safety level. A plant indicator system is hoped to detect and monitor all the risk in 
NPPs operation. On the other hand, a clear and uniformed assessment system is beneficial to the 
management of operation and maintenances. According to this consideration, many NPPs tend to 
build single-used SPI system for self-assessment and management. It is indicated by practice and 
experience that the SPI system has improved significantly and effectively on safely operation and 
intendance. However, the SPI system for NPPs is isolated and plant-special. So a uniformed and 
normative SPI system is needed in NPPs. The framework consideration about SPI system should 
be considered by NNSA. 

As the regulatory agency of nuclear power plant in China, NNSA has responsibility to ensure the 
radiation safety of all of the NPPs in China not only to the plant staff but also to the publics. To 
achieve this purpose, the comprehensive and full-scaled surveillance and management to all 
operational NPPs should be considered and established. During this period the measures and 
experience in safety assessment of other country are also studied, accepted and researched. SPI 
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system is representative, the regulatory agency can use the SPI system as a tool for monitoring 
the operation of NPPs, and on the other side NPPs also can conclude the main weakness of plant 
from the analysis of performance indicators. In addition, the SPI system is a window for public to 
know the nuclear power. As we know, the high level of reliability and safety performance of 
NPPs can increase the public confidence to support nuclear power industry development. NNSA 
will put enough endeavors on the establishment of SPI system in China. 

2. Framework considerations on establishment of SPI system  

For a deeply understanding on the SPI system, NNSA has tracked the major SPI systems [1][2][3][4]

in nuclear power industry for more than one year. There are three important SPI systems in the 
nuclear industry: SPI system series guided by IAEA, WANO performance indicators and ROP 
process performance indicators of NRC. Each of them has their own characteristic correspond 
their purpose. The indicators of IAEA is very comprehensive and detailed, this type SPI system 
can be used as self-assessment for NPPs, for example, Daya Bay NPP has established a good SPI 
system for operation management guide by IAEA. NRC’s ROP performance indicators system is 
a very important part of the whole safety regulatory body, WANO performance indicator is very 
popular in NPPs, they have been considered as the achievement criterion for NPPs. In a word, all 
of them have act important roles in safety assessment of NPPs. NNSA intends to build a useful 
and effective SPI system referring them. 

Fig2.1 Framework of NPP Operational Safety Performance Indicator System (1) 
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After study on the SPI system, a draft framework has been established. This framework combined 
many currently used indicators in NRC and WANO, NNSA intends to include all the useful and 
good indicators for safety assessment of NPPs. Some modification and new indicators are 
properly added into this framework according to the demand of NNSA. The draft framework is 
shown in Fig2.1 to Fig2.3 
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Fig2.2 Framework of NPP Operational Safety Performance Indicator System (2) 
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Fig2.3 Framework of NPP Operational Safety Performance Indicator System (3) 
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This framework includes three major monitored areas: product indicators, safety surveillance 
indicators and safety culture indicators. Product indicators are the economic indicators; safety 
surveillance indicators are mainly referred from ROP’s performance indicators except some 
modifications. The non-nuclear accident in Japan last year gave a lesson to us: general industry 
accident in NPPs will also be considered as a nuclear accident in eyes of public, so the general 
industry safety indicators are put into the safety surveillance indicators area in this framework. 
Safety culture is becoming more and more important for NPPs, so a safety culture indicator area 
is setup in this framework. While this is only a draft, it can be modified according to practice in 
the future. 

3. The future plan for establishment of SPI system 

A draft plan for the future work is shown as follows: 

a) Review and analysis of international SPI systems currently used in nuclear industry. 

b) To complement the overall indicators framework. 

c) The determination of indicator’s definition, obtaining approach, analysis formula and 
reference values. 

d) The test and analysis of performance indicators for the theoretic and practical 
availability. 

e) Set the process for SPI data assessment and result response. 

f) Complete all the necessary hardware and software and form an integrated regulatory 
system finally. 

g) The pilot studies of SPI regulatory system in the plant. 

h) Implement of SPI regulatory system.

4. Conclusions 

It is generally agreed that performance indicators have been focused as an important tool for the 
assessment of NPP operational safety. The international experience shows that the performance 
indicator regulatory system is available and effective for the safety of NPPs. It is expected that 
the SPI regulatory system will play an important role in the safety assessment of NPPs in China. 
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