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Abstract: The Probabilistic Risk Assessment (PRA) group of Institute of Nuclear 

Energy Research (INER) has developed and maintains the PRA models of all the nuclear 

power plants (NPPs) for Taiwan Power Company over 20 years since PRA was first 

introduced to Taiwan’s NPPs.  These PRA models cover internal and external events, 

power operation and shutdown mode, with LERF (Large Early Release Frequency) 

calculation modules.  The PRA group has also completed a dedicated risk monitor with 

indigenous model solver engines, which are now adopted by the domestic three NPPs to 

monitor daily operation risks.  The second generation of the risk monitor, TIRM-2 

(Taipower Integrated Risk Monitor-2) with calculation capabilities of LERF has been 

developed successfully in Taiwan.  A window-based tool with the Significance 

Determination Process (SDP) context to help the resident inspectors of Taiwan’s nuclear 

regulatory body to perform the Phase 2 SDP assessment of the Reactor Oversight Process 

(ROP) has also been completed.  Recently, the approval of on-line maintenance of 

Residual Heat Removal (RHR) systems and acceptance of PRA peer review reports on all 

of the three Taiwan’s operating NPPs have created a basis of risk-informed applications in 

Taiwan.  A table-based SDP of the ROP has been provided by the USNRC to determine 

the safety significance of resident inspection findings.  After a preliminary screening (the 

Phase 1 of SDP) of inspection findings, an assessment process is conducted to obtain a 

risk approximation and to help the inspectors determine the risk significance (the Phase 2 

of SDP). INER has developed a window-based tool with the SDP context to help the 

resident inspectors perform the Phase 2 SDP assessment at power and obtain the 

associated results more quickly and precisely.  In addition to the progress of the TIRM-2 

and the window-based SDP tool, on-line maintenance of RHR systems for current three 

operating NPPs of TPC has been approved in October 2003.  Dedicated PRA models 

mentioned above were established for all of the three nuclear plants by 1992.  The third 

party, ABS Consulting of the United States and Professor George Apostolakis of MIT 

have reviewed the accomplished living PRA reports on all of the three Taiwan’s operating 

NPPs in 2002.  Taiwan’s regulatory body has accepted the associated peer review reports 

in December 2003 and is well satisfied with the PRA quality.  Other subsequent 

risk-informed applications will be proposed soon.  A new era of risk-informed regulation 

and applications has been initiated in Taiwan’s nuclear society. 
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1.  Introduction 

It has been over 20 years since Probabilistic Risk Assessment (PRA) was first introduced 

to Taiwan’s nuclear power plants (NPPs).  The associated PRA activities started at 

institute of Nuclear Energy Research (INER) in 1982.  The PRA group of INER has 

developed and maintains the PRA models of all nuclear power plants (NPPs) for Taiwan
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Power Company (TPC or Taipower). These PRA models cover internal and external 

events, power operation and shutdown mode, with LERF (Large Early Release 

Frequency) calculation modules. The PRA group has also completed a dedicated risk 

monitor with indigenous model solver engines, which are now adopted by the domestic 

three NPPs to monitor daily operation risks.  In addition, recently, the PRA group 

develops an SDP tool to assist the regulatory inspectors in evaluating the risk 

significances of their inspection findings.   
For the past decade, INER and TPC have collaboratively developed the living PRA 

models for all nuclear power plants in Taiwan.  Taipower is the only utility company in 

Taiwan, which owns three NPPs (BWR-4, BWR-6 and PWR) in operation and the other 

one (ABWR) under construction. Meanwhile, INER also helps the Atomic Energy 

Council (AEC), the regulatory body in Taiwan, to develop guides and tools for 

risk-informed regulation. The triangle relationship of Taiwan’s regulatory body, utility, 

and research institution is shown in the Figure 1. 

 

Fig. 1: “The Nuclear Triangle” in Taiwan 

We may distinguish three phases of PRA evolution (see Apostolakis [1]):  Phase 1:  

The value of the methodology is questioned by safety experts who are uncomfortable with 

the explicit quantification of judgment.  Phase 2:  Vulnerabilities identified by PSA are 

dealt with.  Phase 3:  Unnecessary safety requirements (“regulatory burden”) are 

removed.  These phases are the direct result of the increasing confidence in PRA. Taiwan 

is entering the phase 3 now.  Since 2003, the Minister of Taiwan’s Atomic Energy 

Council, Dr. Min-Shen Ouyang has been reiterating that AEC’s overall goals in regulating 

Taipower’s six operating LWRs are threefold: “Safety First, Deregulation, and 

Administrative Simplification.”  The second and third points are new policy, and are an 

indication that things are moving in a positive direction.  Taiwan’s regulatory body is 

working with Taipower management to “gradually introduce” risk-informed practices into 

Taiwan.  A pilot application of risk-informed evaluation methodology for In-Service 

Inspection (ISI) of piping to the Residual Heat Removal (RHR) System at a BWR-6 Plant 

(see Lin et. al. [2]) in Taiwan was completed in January 2004.  AEC approved a rule 

governing on-line maintenance for the residual heat removal systems at all six Taipower 
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reactors in October 2003.  Due to the unavailability of qualified fire wrap material for a 

BWR-4 cable tray, plant staff found that it was very difficult to meet the current 

requirements of Appendix R. Use of the advanced PRA technology and code allows 

INER/Taipower people to perform risk-informed fire analysis (see Wu et. al.  [3]), 

post-fire safety shutdown function analysis, and assessment of cable tray fire wrap, to 

serve as the technical basis for Appendix R exemption requests. 

2.  Development of the Risk Engine 

The development of Taiwan’s risk engine (see Chao et. al. [4]) has paved a successful 

path for providing the helpful tools for Risk-Informed Regulation/Applications. The 

subsequent products included the Taipower Integrated Risk Monitor, TIRM/TIRM-2 (see 

Kao et. al. [5-7]) and the PRA-based risk significance evaluation tool PRiSE (see Chao et. 

al.[8]) to develop a dedicated Significance Determination Process (SDP) evaluation tool 

for Taiwan’s NPP resident inspectors.  On the need of both AEC and Taipower, INER 

has successfully developed an integrated PRA module for various fields of applications. 

The module includes a super risk engine to solve PRA model within one minute, an 

advanced PRA model (or usually defined as risk model in risk monitor) in the form of 

top-logic fault tree, and a computer tool to update the database by new operating 

experiences. Since AEC and Taipower use the same PRA model for both regulation and 

application, the module is now being plugged into a risk significance determination tool 

for AEC and risk monitors for Taipower. The remarkable speed and accuracy of the 

module will promote the use of PRA technology on risk-informed regulation/applications 

2.1 Risk Engine 

The INERISKEN (INER Risk Engine) was developed to solve PRA model following the 

same process as it was solved by WinNUPRA. It is written with ANSI C language under 

PC Windows operating system and can be plugged into any software to obtain risk 

indexes by solving PRA model(see Chao et. al. [4]). Before using INERISKEN, the event 

trees and fault trees in the PRA model need to be linked into a single pseudo top-logic 

fault tree. Then, the pseudo top-logic fault tree is converted to a text file in SETS format. 

The other PRA elements including the database of probabilities and frequencies, house 

event categories, and cut-set edit rules are rearranged into a group of text files. 

INERISKEN is designed to be used in software of various fields of PRA applications. 

One of the remarkable features of INERISKEN is that it can solve a typical PRA model 

within one minute without loss of any accuracy. Other features of INERISKEN include: 

• INERISKEN is capable of calculating CDF and LERF (Large Early Release 

Frequency), which are two important risk indexes for risk-informed applications. 

• Calculate the availability or status of user-defined safety systems, all in a single run, 

by solving the system fault trees. 

• Calculate three types of importance measurements (F-V, RAW and RRW) for cut set 

equations. Those importance measurements are helpful when the management has to 

make decisions for the risky period of operation. 

• Provide user-defined cut-off value to terminate the generation of low probability 

MCSs of sequences and focus the calculating resources on the cut-sets of interest. 

Users can specify any cut-off value in the input file of the INERISKEN. Only MCSs 

with probabilities larger than the cut-off value will be kept during the generation 

process. A proper cut-off value will speed up the calculation without missing MCSs 

of interest. 
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• Automatically calculate the best cut-off value while solving system fault trees. Before 

solving system fault trees, INERISKEN analyzes every sequence in the event trees 

and decide the cut-off values used for each related system fault tree. If a system fault 

tree appears in more than one sequence, then several different cut-off values may be 

defined. Since the INERISKEN solves the same fault tree only once in a run, the 

smallest cut off value of the system fault tree will be used to ensure that every MCSs 

of interest will be generated. 

• Support user-defined screen values of basic events while solving system fault tree to 

ensure all MCSs of interest will not lose before the cut-set edit process. Screen values 

were usually used for the event of human actions that require further treatment of 

dependency between multiple human actions. The user has two options in defining 

the screen value of basic events when using the INERISKEN. Users can specify a 

single value, says 0.1, as the screen value of all human error probabilities (HEPs). If it 

is the case, all basic events of human actions with HEP less than 0.1 will be raised to 

0.1 when solving system fault trees, while the other human actions with HEP larger 

than 0.1 stay at the same value. Users can also choose to give each human action its 

own screen value. This is the best way to focus the calculation resources on those 

MCSs of interest. All screen values should be determined directly from the rules of 

cut-set edit. 

• Support user-defined house event categories while solving system fault trees. In a 

PRA model, users may develop only one system fault tree with different kind of 

operating modes for each system and specify mode of operation by setting the values 

of house events. Before using INERISKEN, users need to categorize all house events 

by modes of operation. Categories of house events and the associated values are then 

listed as the input of the INERISKN. 

• Support cut-set edit for system level and sequence level of cut-set equations. Users 

may need to edit MCSs to treat the dependence between multiple basic events. Users 

can easily convert the PRA model to risk model and save large amount of time to 

merge the 2-stage edit rules for MCSs into one stage, which is a general practice in 

traditional quantification process. 

• Remove unreasonable MCSs from sequences. Some unreasonable MCSs may appear 

when sequence MCSs are generated. In most cases, those unreasonable MCSs always 

contain certain combinations of basic events. Users can specify every such 

combination and then summarize them in the form of one or more fault trees. 

• Provide clear and complete cut-set equations of system fault trees, core damage 

sequences and large early release sequences for user’s reference. Users can verify the 

pseudo top-logic fault tree of the PRA model by checking the MCSs before applying 

it. 

• A plug-in tool makes the INERISKEN easily be adopted by most of the risk monitors. 

Once the input files are correctly prepared, INERISKEN will then carry out the 

complicated calculations and come out the results immediately with an easy-to-read 

form. 

The INERISKEN has been well verified and validated (see Chao et. al. [4])
 
. The 

benchmark process was performed by comparing MCSs of every system fault tree and 

core damage sequence generated by WinNUPRA and INERISKEN. The results showed 

that INERISKEN has excellent performance and can be used in any applications. 
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2.2.  Fault Tree Engine 

INERFTE (INER Fault Tree Engine) is purely a fault tree engine developed to quickly 

solve a fault tree. It is a 32-bit application written in ANSI C language under PC 

Windows’s operating system. Dynamic memory allocation of the C language is used and, 

basically, there is no restriction regarding the size of the fault tree to be analyzed. In the 

beginning of the developing process, INERFTE was designed to be a fault tree engine that 

can solve a large-size top-logic fault tree and can be used in risk monitor. Thus, the speed, 

the flexibility and, of course, the accuracy are the major concern while developing 

INERFTE. 

INERFTE has also been verified and validated. Ten top-logic fault trees from a 

BWR-6 including both power operation and shutdown conditions were used for the 

benchmark tests. MCSs and their associated top event frequencies were compared with 

the results of NURELMCS. The results showed that, except some MCS probabilities 

appeared to have a little difference in some cases due to the numerical round-off error, the 

MCSs of those tests from the INERFTE and the NURELMCS were identical.  As for the 

ability to handle a large fault tree or the case when an extremely large number of MCSs 

will be generated, two additional cases were tested. The results have verified that the 

INERFTE can handle special cases that extremely large number of MCSs may be 

generated with accuracy.  

INERFTE was adopted as a fault tree solver by INERISKEN. The flexibility and 

speed make the INERISKEN to be a super risk engine. In addition to the nuclear industry, 

INERFTE is also applied to other non-nuclear industry in Taiwan. 

2.3  Advanced Living PRA Model 

Most of the PRA models were built in commercial PRA software to perform Level 1 PRA 

calculations. If the major concerns of the applications are to correctly resolve PRA model 

in minutes under a specific plant configuration, then to convert the PRA model to a 

different format is necessary. That’s why the risk monitor needs a risk model for the 

calculations of risk indexes. 

To meet the requirements of INERISKEN, the living PRA model originally built in 

WinNUPRA was modified. The major change is to link the event trees and fault trees into 

a single top-logic fault tree. Other PRA elements include the house event categories, 

cue-set edit rules and screen values for basic events are also required to be converted to 

the format that can be process correctly by the INERISKEN. The function of this 

advanced living PRA model is not quite different from the risk model used in risk monitor. 

But the structure of the top-logic fault tree is very unique and can only be solved correctly 

by the INERISKEN.  

A lot of pseudo basic events are placed in the model to identify the headings 

(mitigation functions) and sequences of each event tree once the event trees and fault trees 

are linked to a top-logic fault tree. With those pseudo-events, INERISKEN can provide 

different kinds of MCSs including core damage sequences, large early release sequences, 

and all headings and sequences in each event tree. Those pseudo-events also help the 

INERISKEN to make the compensation calculations for those sequences with heading 

failure probability greater than a user-defined value. This will make the calculation results 

more reasonable for those cases in which rare event approximation is not applicable.  
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For the applications to estimate the risk significance and improvement effectiveness, 

some other pseudo basic events are also placed in the model to identify the individual 

train of safety systems or specific safety function. The main purpose is to provide the 

estimation of the impact to CDF or LERF if the reliability of the safety system or safety 

function is determined to decrease or to increase.  

3.  Development of the Risk Monitor 

On the basis of the accomplished living PRA models on all of the three Taiwan’s NPPs, 

INER and TPC have collaboratively developed a risk monitor, the Taipower Integrated 

Risk Monitor (TIRM), for each NPP.  Due to the TIRM’s robust function and its 

successful development, since June of 2001, Taiwan’s nuclear regulatory body has 

requested that each NPP evaluate shutdown risk before TPC performs refuelling outages 

and calculate the associated risk profile daily by the TIRM.  However, for further 

risk-informed applications, only Core Damage Frequency (CDF) index in the TIRM is not 

sufficient.  The constraint features of the TIRM’s fault tree engine about how to add a 

powerful fault tree engine and about how to incorporate the LERF index into a new 

generation of the risk monitor become a challenge to the next generation of the risk 

monitor.  A new risk engine, the INERISKEN, developed by INER was incorporated 

into the TIRM-2.  By introducing the new powerful risk model solver INERISKEN, the 

TIRM-2 is designed to have more capabilities and to run faster than TIRM does.  The 

TIRM-2 can provide both CDF and LERF calculations by solving the new risk model with 

CDF model and LERF model within several minutes.  An advanced approach used to 

construct a new risk model for the TIRM-2 and to integrate LERF into the TIRM-2 has 

been developed successfully.  Currently, the TIRM–2 on power and on refuelling 

outages has been released to all of the three operating NPPs for their usage.  This 

powerful risk monitor, TIRM-2, has replaced TIRM to provide the basis of risk-informed 

applications.  With the capability of performing CDF and LERF calculations, the 

TIRM-2 becomes a very helpful tool in monitoring the risk of different plant states and 

provides further information directly for risk-informed applications. 

TIRM-2 can be used to track CDF, LERF, ∆CDF, and ∆LERF during power 

operations, on-line maintenance, and refuelling outages.  In addition, TIRM-2 can 

provide useful information regarding the status of safety systems, the risk profile over the 

last 24 hours, and the usual importance measures.  INER plans to market TIRM-2 

worldwide under the name RiskCOM.  The whole research and development effort 

surrounding TIRM-2 is very active.   

By providing risk indexes such as CDF, LERF, ∆CDF, ∆LERF, importance 

measurements and availability of safety systems, the TIRM-2 can precisely capture the 

plant risks and can serve as a better management resource. For a plant at power operation, 

the TIRM-2 allows the plant staff to change plant configuration directly from the piping 

and instrumentation diagrams (P&IDs). For a new plant configuration, only a few minutes 

will be spent for TIRM-2 to recalculate all the risk indexes. TIRM-2 can also provide risk 

profile and the associated risk indexes based on a given OLM schedule. The risk profile of 

CDF and LERF as shown in the Figure 2 with ∆CDF and ∆LERF will help the plant staff 

with preparing associated information for the applications of Risk-Informed 

Performance-Based (RI-PB) regulation. With the proposed refuelling outage schedule, the 

TIRM-2 can predict status of safety system and risk profile of CDF hourly. All 

calculations can be done within 40 minutes for a typical 50-days outage schedule as 

shown in the Figure 3. The plant staff and managers can rearrange the maintenance 



Risk-Informed Regulation and Applications in Taiwan 

 

53 

schedule referring to TIRM-2’s predicted results and avoiding the plant entering into a 

potential high-risk situation.  With the highly calculation speed of TIRM-2 and the 

friendly interface between users and the TIRM-2, the plant staff can now manage plant 

risk easily by the help of TIRM-2. 

 

Fig.  2: Risk Profiles with CDF and LERF at Power Operation 

 

Fig.  3: Risk Profiles during Refueling Outage 

The major functions of the TIRM-2 include: 

• Provide the status of critical CDF index, the top 100 MCSs and three importance 

measurements include Fussell-Vesely (F-V), Risk Achievement Worth (RAW) and 

Risk Reduction Worth (RRW) for both power operation and refuelling outage. 

• Provide the status of critical LERF index, LERF and CDF for power operation. 

• Provide risk information for routine or emergency maintenance activities. 

• Provide qualitative information for critical safety functions (CSFs). 

• Reserve the functions of risk management guidelines (RMGs) for abnormal and 

emergency operation, which can be integrated into the TIRM-2 by plant personnel. 

• Provide simplified P&IDs for configuration changes of plant. 
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Perform thermal-hydraulic calculations for refueling outage to estimate important 

parameters. Provide features that will help users to save time in maintaining risk model or 

in preparing reports. 

4.  Development of the SDP Tool, PRiSE code 

Recently, technology of PRA has been widely used in various fields of risk-informed 

applications in Taiwan. In order to determine the risk significance subject to the plant 

configuration changes or inspection findings, the United States Nuclear Regulatory 

Commission (USNRC) is now using a process called Significance Determination Process 

(SDP). Instead of using the PRA model of individual plant, a plant specific approximate 

process was developed to determine the increased level of core damage frequency (CDF). 

Finally, a color code associated with the increased level of CDF was determined to 

indicate the risk significance. For inspectors from regulatory body, the first step to apply 

SDP is to develop the complex tables and parameters as described in the NRC Inspection 

Manual Chapter (IMC) 0609 Appendix A (see USNRC [9]). The key issue of applying 

SDP will be that the inspectors need to be trained to determine the appropriate parameters 

used in the tables based on the inspection findings. Besides, conservative assumptions 

made in the process may lead the determination to be a time-consuming process, since 

information are needed to confirm the result once the inspection findings were judged to 

be other than green. 

Taiwan’s AEC requested INER to develop a dedicated SDP evaluation tool for 

regulatory resident inspectors. INER developed the PRA-based risk significance 

evaluation tool PRiSE.  This computer tool replaces the tables that the US Nuclear 

Regulatory Commission has developed for performing Phases 1 and 2 (and part of Phase 

3) of the Significance Determination Process.  The process flow of the PRiSE is shown 

in the Figure 4. The methodology of the PRiSE compared with the IMC0609 App. A of 

the USNRC is shown in the Figure 5. Frequency change of initiating events and indication 

of risk significance by color codes is shown separately in the Figure 6 and 7. 

Fig.  4: Process Flowchart of the SDP Tool 
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Fig.  5: The PRiSE Compared with IMC0609 App. A 

 

 

Fig.  6: Frequency Change of Initiating Events 

 

Fig.  7: Indication of Risk Significance by Color Codes 
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5.  Development of risk-informed fire analysis and ISI 

A project sponsored by Taiwan Power Company (TPC) entitled, “Application of 

Risk-Informed Fire Analysis on Cable-Tray Wrapping for a BWR-4 in Taiwan“, was 

accomplished in January 2003. Meanwhile, another TPC sponsored project on the same 

topic for other two NPPs in Taiwan was granted and currently is still on going. Among the 

tremendous jobs in these projects, one important task is how to determine the post-fire 

safe shutdown capability for a certain cable-tray fire scenario.  

For a BWR-4 plant in Taiwan, it has been identified that additional fire barriers are 

required in a number of plant locations to meet the Appendix R separation requirements.  

But, it was very difficult to find a suitable cable-tray wrapping material at the current 

industry and also to install the fire barriers in the plant.  Therefore, the project was to 

demonstrate that the risk-informed fire analysis (RIFA) would be used for fire barrier 

issue.  This study aims to estimate the fire risk significance of a certain raceway.  If its 

fire risk significance is low enough and all other deterministic considerations (e.g., the 

analysis for defence-in-depth, safety margin and PFSSD capability) are also favourable, a 

risk-informed approach can be used to justify that no design change or modification is 

necessary to resolve the fire barrier deficiency.  Otherwise, a design change should be 

implemented to meet the requirements of RG 1.174 and RG 1.189. 

The RIFA adopted by TPC has been described in some papers (see Chen et. al. 

[10-12]). It is intended to show how to determine the risk significance of each “required” 

fire wrapping and whether a design change is required based on the impact on the plant 

risks for no fire wrapping. This analysis incorporates not only the risk results, but also the 

traditional deterministic analyses. Both the qualitative and quantitative assessments of the 

consequences of alternatives to the Appendix R were proposed. Under Taiwan 

regulations, the two BWR-4 reactors, which began operating in 1977 and feature 

unwrapped cables, are subject to fire protection requirements under NRC’s 10 CFR 50, 

Appendix R. 

Due to the unavailability of qualified fire wrap material for BWR-4 cable trays, plant 

people found that it was very difficult to meet the current requirements of Appendix R. 

Use of the advanced PRA technology and associated code allows the AEC/TPC staff to 

perform risk-informed fire analysis, post-fire safety shutdown function analysis, and 

assessment of cable tray fire wrap, to serve as the technical basis for Appendix R 

exemption requests. 

Cables were not wrapped at the BWR-4.  Wrapping them, Taipower would take 

between three and six months due to tight geometries inside the BWR-4 plant; therefore 

Taipower has sought a risk-informed regime for monitoring fire safety of unwrapped 

cables during outages.  At the BWR-6 and PWR, which have newer-design reactors, 

cables were partial wrapped or not wrapped, but the wrappings were not qualified.  The 

fire scenario frequencies calculated are combined with conditional plant risk values 

previously estimated from internal events PRA for each plant.  The detailed analysis for 

each cable section has shown us where to install detection systems, cameras, and 

protection equipment to protect various cables and trays. Figure 8 shows a display of 

wrapping options from RIFA. 
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Fig.  8: Display of Wrap Options from RIFA 
INER has also established the methodology for the evaluation and development of a 

pilot, plant-specific RI-ISI program for a BWR-6 plant in Taiwan. The approach 

eventually adopted was based on the EPRI methodology with modification in the risk 

quantification method, which used direct PSA model quantification to evaluate the 

consequences of pipe failures. The result of the pilot application to the RHR system at the 

BWR-6 shows that, even using a relatively conservative inspection location selection 

process, the number of inspection elements selected in the RI-ISI evaluation has been 

decreased to only 50, representing a reduction of up to 56% in comparison with 113 

inspections in the current ASME inspection program. By reducing the total number of 

inspections required and redistributing the remaining inspections, the personnel radiation 

exposure is greatly reduced as well while maintaining the same level of safety. The 

analysis result also indicates that the risk impact of changing from the ASME to the 

RI-ISI program is small and in conformity with the risk acceptance criteria of RG 1.174. 

This project has successfully established the necessary capability in Taiwan to perform 

RI-ISI program evaluation. The implementation guidance document developed in this 

project will serve as the implementation procedure for the future development of RI-ISI 

program plans in Taiwan.  

Since June of 2005, the NPPs of Taiwan are planning to implement a few of 

performance enhancement programs regarding the issues of power uprates, license 

renewal, and outage shortening.  The AEC, nuclear regulatory body of Taiwan, is aware 

of the potential safety margin reductions and the PRA methodology (see Smith et. al. [13]) 

will be adopted to estimate the synergistic safety impacts (see Cronenberg et. al. [14]) to 

perform these three issues at the same time.   

6.  Conclusions 

A powerful risk monitor, TIRM-2, has replaced TIRM to provide the basis of 

risk-informed applications in Taiwan.  With the capability of performing CDF and LERF 

calculations, the TIRM-2 becomes a very helpful tool in monitoring the risk of different 

plant states and provides further information directly for risk-informed applications.  

Recently, INER has also developed the PRA-based risk significance evaluation tool 

PRiSE.  This computer tool replaces the tables that the US Nuclear Regulatory 

Commission has developed for performing Phases 1 and 2 (and part of Phase 3) of the 
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Significance Determination Process.  The view and usage of these tables are complicated 

and time-consumed; so that the PRiSE has provided an alternative tool for Taiwan’s 

resident inspectors to easily solve the PRA model in less than a minute.  With these 

credible assessment tools and other subsequent proposed cases of risk-informed 

applications, a new era of risk-informed regulation and applications has been initiated in 

Taiwan’s nuclear society. 
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