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In September 2014, the Japanese Nuclear Regulation Authority (NRA) issued its first approval for 
meeting the requirements for the new post-Fukushima nuclear regulatory standards by stating that the 
basic plans for Kyushu Electric’s Sendai Nuclear Power Plant Units 1 and 2 (Kagoshima Prefecture) 
met the New Regulatory Requirements.

This NRA Review, however, ignored seismology at the very basic level. It is careless and faulty. Im-
portantly, it is in violation of the legal rules of the New Regulatory Requirements, and thus the results 
of the Review are erroneous.

Article 5 of the NRA’s regulations (see “Interpretation of Article 5” for details) states that the Stan-
dard Seismic Motion1 which forms the basis for the nuclear power plant’s seismic design should con-
sider the following three types of earthquakes when evaluating the “seismic motion formulated with a 
hypocenter specified for each site”: 1. inland crustal earthquakes, 2. interplate earthquakes and 3. oce-
anic intraplate earthquakes. The regulations require that the applicant selects, as “Earthquakes for In-
vestigation”, multiple earthquakes that would be predicted to have a significant effect upon the plant 
site, from among these three types, and undertake the evaluation of the seismic motion for each se-
lected earthquake.

For the selection of the “Earthquakes for Investigation”, Kyushu Electric independently set up its 
own quantitative criterion (rather than the NRA’s vague language “to have a significant effect on the 
site”) that seismic intensity in the Sendai site due to earthquakes to be selected were to be approxi-
mately rank 5 Lower (5-) or greater on the Japan Meteorological Agency’s scale. Kyushu Electric con-
cluded that it would not select type-2 and type-3 earthquakes as “Earthquakes for Investigation” be-
cause the largest earthquakes in the past in these two categories had been sufficiently distant from the 
Sendai Nuclear Power Plant site and that therefore their seismic intensities around Sendai would not 
become rank 5 Lower (5-) or greater. This judgment, however, is mistaken. Although this error is im-
mediately evident from Kyushu Electric’s own explanation, during the NRA Review meeting (which 
was open to the public), the NRA made no comment regarding this. The NRA merely reiterating Kyu-
shu Electric’s claim as it had been submitted to the NRA and granted final approval with only type-1 
earthquakes being considered for the Standard Seismic Motion based on the “seismic motion formulat-
ed with a hypocenter specified for each site” (which Kyushu Electric called Ss-1, whose peak ground 
acceleration is 540 Gal).

The error is that firstly, in violation of the New Regulatory Requirements, only past earthquakes 
were examined. Secondly, in accordance with the regulations, for type-2, the maximum possible Nan-
kai trough earthquake that could occur in the future (magnitude 9) should have been selected. (The 
Study Team in the Cabinet Office for this specific event of nationwide concern estimated this earth-
quake’s seismic intensity to be 5 Lower (5-) around the Sendai Nuclear Power Plant.) Thirdly, the 
same kind of large earthquake as the 1909 Western Miyazaki Prefecture earthquake which Kyushu 
Electric considered to have been the maximum in the type-3 earthquake category could occur within 
Kagoshima Prefecture near the Sendai Nuclear Power Plant. (In this case, according to the graph pre-
sented by Kyushu Electric itself, the seismic intensity of this earthquake would come to rank 5 Upper 
(5+) at the Sendai Nuclear Power Plant.) It can also be seen when examining the “Earthquake Hazard 
Station” (J-SHIS, the Japan Seismic Hazard Information Station, which is made public by the National 
Research Institute for Earth Science and Disaster Prevention), that both type-2 and type-3 earthquakes 
could register 5 Upper (5+) or greater seismic intensity around the Sendai Nuclear Power Plant.
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If both type-2 and type-3 earthquakes are selected as “Earthquakes for Investigation”, and earth-
quake source models which are sufficiently on the safe side are applied (for nuclear power plants ex-
tremely rare earthquakes with frequency of once in 10,000 years or less must be considered), there is 
a possibility that the maximum acceleration of evaluated seismic motions would exceed Ss-1.

Moreover, since what is of great importance for the Standard Seismic Motion are the overall charac-
teristics such as response spectra and duration times, it is of fundamental importance that type-2 and 
type-3 earthquakes which cause different types of ground shaking from type-1 earthquakes are taken 
into account. In this respect, the Ss-2 (maximum acceleration 620 Gal) based on the “seismic motion 
formulated without a hypocenter” is virtually meaningless. (Note that during the Review process, the 
great Nankai trough earthquake was discussed for a different purpose from the Standard Seismic Mo-
tion, but only insufficiently and inadequately.)

In conclusion, the NRA Review which overlooked Kyushu Electric’s error did not observe the re-
quired regulatory review process, and thus committed the grave mistake of accepting an inadequate 
Standard Seismic Motion for the Sendai nuclear power plant.

Shunichi Tanaka, chair of the Nuclear Regulation Authority, was asked about this issue at two press 
conferences (March 11th and 18th). From his replies it appears as though he did not grasp the con-
crete issues of the Review. The Nuclear Regulatory Agency’s official in charge of Safety Management 
for Earthquakes and Tsunamis appears to have evaded answering the questions. Both he and Mr. Tana-
ka stated ambiguously that the issue of “Earthquakes for Investigation” had been discussed in closed-
door meeting(s), but from the way the final Review was written, and from the NRA’s responses to the 
public comment process, it appears dubious that this was the case.

Many serious defects with the New Regulatory Requirements themselves are being pointed out, not 
limited to the earthquake issue. These must be radically revised if nuclear power plants are to be uti-
lized. It is outrageous that even these inadequate standards are being violated. At the very minimum, 
the Review process should be redone. The Sendai Nuclear Power Plant Unit 1’s Construction Work 
Plan received approval in March, and even the Pre Service Inspection process is underway. This is 
nothing short of reckless. If such lax Review processes continue, it will be inevitable that at some 
point there will be a nuclear power plant that will be hit with an earthquake that far surpasses its 
Standard Seismic Motion, and this could very well lead to a second Earthquake-Nuclear Combined Dis-
aster (Genpatsu Shinsai).

Additional remarks before going to print:
On 14 April 2015 the Fukui District Court ruled, when it handed down the judgment on the Petition 

Seeking a Provisional Disposition Order for an Injunction Barring Operation of Takahama Nuclear 
Power Plant Units 3 and 4, that the NRA’s New Regulatory Requirements were not rational.

---
This is an English translation of the Japanese article “Dai-2 no Genpatsu Shinsai wo maneku Genshiryoku Kisei 

Iinkai no zusan na shinsa” in the May 2015 edition of “Kagaku” (Science) published by Iwanami Shoten (opening es-

say).

The footnote for the English translation was added by the author.

1. According to the NRA’s New Regulatory Requirements, the Standard Seismic Motion (which is the same as the DBGM, 

Design Basis Earthquake Ground Motion, the horizontal and vertical seismic motions on the free rock surface at the nucle-

ar power plant site) shall be formulated as the “seismic motion formulated with a hypocenter specified for each site” and 

the “seismic motion formulated without a hypocenter.”


