Response to Comments on Taiwan Stress Test National Report for Nuclear Power Plants Submitted by Taiwan Environmental Protection Union
1. Little information about I&C systems.
As mentioned in one IAEA report that “I&C systems are the nervous system of a nuclear power plant”, there are little information provided in the Taiwan Stress Test National Report (TSTNR). LMNP has two ABWR reactors installed. They are expected to have fully digitized I&C system as Tepco’s Kashiwazaki-Kariwa 6 and 7 have. It is critically important to know how the I&C systems respond to challenges, such as common cause failures, cyber security and emerging technologies, mentioned in IAEA report. It is crucial to know whether all sensors, detectors, transmitters, and data transmission lines meet the temperature, radiation requirements of nuclear power plants, and their responses in case ‘beyond design basis’ extreme conditions occur. Not only for LMNP, there are little information provided on the I&C systems of CSNP, KSNP, and MSNP in the TSTNP.
Response:
All the designs including I&C system are described in great details in the Final Safety Analysis Report (FSAR) of each NPP. I&C design review is not covered under the ENSREG stress test specifications.

2. No information on I&C backups
There are no discussions on backups of the ‘nervous system’ of nuclear power plant in TSTNR. Although one presumes that there are backups for I&C systems, TSTNR needs to assure their existences, describe in what form, and how much redundancy are provided. Their responses to various extreme situations need to be carefully evaluated. Take the equally entirely digitalized EPR as an example. It is reported that Finnish regulator requires a hard-wired backup to the digital system. And in 2010, AREVA agreed to modify its US EPR design to include a hard-wired back-up to meet requests by the U.S. NRC. AEC and TPC need to explore the possibility of having hard-wired backup I&C system installed on LMNP.
Response:
At LMNPP, both main control room and remote shutdown panel are equipped with hard-wired physical switches capable to manually shut down the reactor. The details are described in the FSAR and not covered under the ENSREG stress test specifications.
3. Knowingly provides outdated geological parameters: Faults are much longer than those indicated in TSTNR
The national report, Taiwan Stress Test National Report for Nuclear Power Plants (TSTNR) was published on May 28th 2013. It only mentions that “…the maximum potential earthquake caused by the Shanchiao fault and Henchun fault are still to be evaluated, as they are so close to the Chinshan/Kuosheng and Maanshan NPPs respectively” (p.51 sect. 2.3, para 5).Earlier, on April 17th 2013, Chairman Tsai of AEC gave a summary report (AEC report) on overall geological survey of all four NPPs to the Economic Committee of Legislative Yuan. The 9-page short report stated that Taipower company’s (TPC) most recent in-land and under ocean geological survey was submitted to AEC on November 16th 2012, and currently is under review. It said that survey results indicating “the length of Shanchiao Fault changed from old 50.6km (as written on p.18 of TSTNR) to 74km and possibly extend further into the ocean”, and “the length of Hengchun Fault changed from initial 16km (as written on p. 20 of the Taiwan National Report) to 41km.” To be on the safe side, AEC asked the TPC “use 114km as the length of Shanchiao Fault in seismic assessment due December 2013.” In the exact same Legislative session, the Central Geological Survey, Ministry of Economic Affairs presented a similar report (the MOEA report), with slightly more details. AEC owes everyone thorough explanations on why it deliberately ignores the most updated geological information in TSTNR.
Response:
According to ENSREG stress test specifications, the reference date of National Report is June 30, 2011. When the stress test national report was prepared in 2011, the only available information on the length of Shanchiao Fault is 50.6 km long based on published results from Central Geological Survey. 
However, at the request of AEC, TPC has already started in late 2010 to conduct the extended inland and offshore geological survey. The most recent findings will be included in the response to questions from peer reviewers.
4. DBE intact? even fault lengths increase more than twice
Based on Control Yuan investigation report, CSNP and KSNP were designed in the early 70s, and only the non-active ChinSan Fault was considered. ShanChiao Fault was first reported in a geological survey published in 2000, 11 km in length but far away from both NPPs. A report published July 2007 indicated that northern section of SanChiao Fault extend to the current position, 21 km in length. The latest information, mentioned earlier, indicated that length of SanChiao Fault include 34 km inland and at least 40 km under sea. With such enormous changes, from no active fault to a very long one, it is quite incredible that no need to change the Design Base Earthquake (DBE) of CSNP and KSNP.
Response:
Both CSNPP and KSNPP were designed in the early 70s and nearly 40 years ago. The designers already conservatively assumed that the historical maximum earthquake of 7.3 magnitude occurred in the nearest non-active Hsinchuang fault which is very close to Shanchiao fault and is 8/5 km to CS/KS NPP respectively. It is commonly recognized that the magnitude M of an earthquake is a function of fault (rupture) length L. Based on the M-L converting formula, the corresponding magnitude of 74 km (34+40) long SanChiao Fault is about 7.2~7.3 which is almost identical to the original design value. Therefore, from this perspective, CSNPP and KSNPP should be able to withstand the earthquake triggerred by 74 km long SanChiao Fault. 
However, (1) in the light of 2007 Japan NCO earthquake and 2011 Great East Japan  earthquake and its effects to the nuclear power plants in Japan, the occurrence of beyond design earthquake could not be excluded due to earthquake’s uncertainties and randomness, (2) the extended offshore geological survey suggests the SanChiao Fault might extend further in sea area, hence AEC required TPC to conduct (1) Seismic Probabilisitc Risk Assessment project, to assure the plant has an acceptable low core damage frequency, and (2) Seismic Margin Assessment project, to make necessary enchancement to assure the plant can withstand the earthquake of 1.67 times the current DBE or 112 km (74 km+40 km) SanChiao Fault rupture whichever is greater in the 95% of confidence. Note: additional 40 km fault length extended further in sea area is assumed.
5. Hengchun Fault inside MSNP.
In TSTNR, length of Hengchun Fault is 16 km inland (p.20), does not extend to sea, and nothing about distance between MSNP and Hengchun Fault. The MOEA report, as in AEC report, stated at least 41 km in total length, 16 km inland and 25 km in sea, and MSNP nuclear island is only 1.1 km away from Hengchun Fault. In fact, fault line was found inside MSNP, several hundreds meters from the main entrance. Evidences are provided in the attached Figures 1 and 2, the satellite image of part MSNP, with various locations marked, and the vertical profile of paleo-earthquake trench, respectively. Figure 2 shows that faults found in layers (1530 -1380 Cal BP), (3360-3210 Cal BP), and (3560-3390 Cal BP). These indicate Hengchun Fault being quite active in recent past.
Response:
The fault line shown in Figure 1 was drawn from literatures. After Hengchun fault was announced as an active fault in 2009, at the request of AEC, TPC launched a supplementary geological survey project in 2010. The survey results showed that Hengchun fault has a width of about 200 to 1,000 m fault zone, including East and West Hengchun fault. TR-S2-2 trench is located at the west side of the East Hengchun fault. The characteristics of the shearing found in the TR-S2-2 trench and that of East Hengchun fault are different. Therefore, it inferred that the shearing at TR-S2-2 trench should be caused by the activity of East Hengchun fault or by an older earthquake. It means that the period of earthquake recurrence is at least more than 1380 years. 
6. Ultimate Response Guideline (URG) only conceptual when TSTNR in print
TPC proclaims that URG is earthquake/tsunami – proof lifeline of nuclear power plants. Many high ranking governmental officials, including President Ma and Premier Jiang, hailed URG as the ultimate solution and safety guarantee. Therefore URG is used to promote nuclear safety in every occasion. In TSTNR, URG can be found in 1/4 of the document, as if it has passed rigorous evaluation by AEC. However, questions raised by civil society met deaf ear. For example, what happen to the large quantities of radioactive material releasing to environment once URG tripped and TPC plans an immediate depressurizing. Will the immediate pressure release by TPC being too fast to increase the danger of having hydrogen explosion? In response to mounting questions about the URG, AEC released a statement on June 5th, 2012 indicating that URG WILL be evaluated.
Response:
After Fukushima Daiichi nuclear power plant accident in Japan, all the nuclear power plants in Taiwan have carried out “Comprehensive Safety Assessments (CSA)”. Based on the conclusions of CSA and stress test evaluations, many hardware and software countermeasures have been adopted so that consequences similar to Fukushima Daiichi are unlikely to occur at our NPPs. Although URG is no more than a software countermeasure among many enhancements and countermeasures, too much attention has been put on URG in the past. 

URG in National Report doesn’t automatically assume that it has passed rigorous evaluation by AEC nor the plant safety is warrented. Basically, AEC recognizes URG as an alternate operating procedure which can be treated as an effective supplement to the existing emergency operating procedures and AEC also regards the proposition of URG as a good practice from utility. However, AEC considers that further justifications are required for its operability under various accident conditions. This was illustrated in the two statements given in Section 5.3 of National Report under the title “Assessment and conclusions of the regulatory body”. The first statement is written as“ In summary, the operability of the URG is required to be justified on the basis of rigorous systematic review and thorough accident analysis.” The second statement is written as “The hydrogen and containment pressure control strategies in the URG shall take into account various accident scenarios.”

It is a common practice worldwide that regulatory body does not review the procedures (including Abnormal Operating Procedures, Emergency Operating Procedures, Severe Accident Management Procedures/Guidelines, etc) developed and used by utilities. Therefore, as usual, AEC has no plan to review all the detailed steps of URG in each NPP. However, a peer review will be conducted by BWROG (BWR Owners’ Group) and PWROG (PWR Owners’ Group) for CSNPP&KSNPP&LMNPP and MSNPP respectively. On the other hand, AEC will perform audit and review during annual emergency drills or exercises.
