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History of NPP Development in Japan 

Japanese Advanced LWR 
 

Localization of 
Imported Technology 

Improvement & 
Standardization of 

Imported Technology 

Development of 
Japanese Advanced 

Reactors 

Improvement of Reliability/Safety 
Improvement of Availability/Economy 
Improvement of Operation/Maintenance 
Reduction of Dose rate & Inspection term 

Technology Introduction 
Localization of Main 

  Components 

Constructed     57units  
Constructing     2  
Planning       12  
Under Decom.   9  
 

Accumulated 
Generation Capacity  

 

Operation/Under Construction  Planning  

Three Mile Island 2 Accident 

Chernobyl Accident 

TEPCO Fukushimaз 
ACCIDENT! 
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Design Manufacture Construction R&D O&M 

For Safety and High Quality of LWR Technology 

Piping Design Using 

3D-CAD System  

Large Prefabricated 

Blocks 

Hot Laboratory Safety Analysis 

In-Core Flow Test 

Super Large 
Combined Machine 

Tool 

Reduction in on-site 

work by Super 

Large ï Capacity 

Crane 

Electron Beam 

Welding 

Component 

Welding 

Equipment for 

Repairing Reactor 

Vessel Nozzles  

Enhanced LWR Technology 

Ultrasonic 

Inspection System 

for Reactor Vessel 
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Reference                : Japan Nuclear Energy Safety Organization (JNES) HP 
Original Data Source: IAEA-PRIS (Power Reactor Information System) Data 

Unplanned Automatic Scrams Per 7000 Hours Critical (UA7) 

Unplanned Scrams of NPP in Major Countries 
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- Japan's incidence rate 
causing plant trip is 
lower than that of US 

- In general, PWR shows 
better rate than BWR 
in both Japan and USA 

Source: ñComparative analysis on the incidence rates of troubles and the availability of Nuclear Power Plants 

in Japan and USAò, Kazunari Kainou, Dec. 2009 

Incidence rate of Avoidable Trips 
- by Reactor Type, comparison Japan-USA - 

JPN 

JPN Japan PWR average  

USA PWR average  

Japan BWR average  

USA BWR average  

# of trips/unit/year  

Incidence rate of avoidable troubles causing plant 

trip  

USA 

BWR 

USA 

PWR 

Japan PWR 

Japan 

BWR 
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Capacity Factors of Nuclear Power Plant  
in Japan 

20

40

60

80

100

91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08

PWR

BWR

Total

(source) Nuclear power plant operation management annual report in FY2009 version 

(Japan Nuclear Energy Safety Organization : JNES) 

(Fiscal Year) 

(%) 

PWR 

Average 

BWR 



9 

Improvement of Seismic Safety 

Big Earthquake hit TEPCO Kashiwazaki- Kariwa NPP on July 16, 2007 
Experienced earthquake beyond design basis 

ALL NPPs done the following under Authority's requirement 

üRe- evaluation of seismic safety 

VRe- surveyed active fault in the vicinity of NPPs 

VReviewed/revised design basis earthquake 

üPlant modifications and upgrades to improve seismic safety 

Obtained new knowledge 

Improved Japanese earthquake safety technologies 

No damage of safety function  
at East Japan Big Earthquake in 3.11,2011 
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V Safety of NPP should be built on the reliability of plant facilities 
(components and systems)  and the reliability of organization 
and persons associate with operation and maintenance.   

V Japan retains State- of- the- Art technologies in nuclear field -  
design, manufacturing, construction, operation & maintenance -  
through continuous development, construction and operation 
since its first LWR built in 1970. 

V NPP of Japan used to be most reliable and thus safe in the 
world because of reliable plant facilities and operation & 
maintenance performance.   

V Japan is confident with its capability to make NPPs safer than 
ever by reflecting lessons learned from Fukushima  Accident. 

Safety of Japanese NPP  
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 Major Comments by Fukushima Accident  Investigation Committees 

Â Countermeasures against severe accidents including external events were left 
purely to the discretion of operators. (NAIIC) amendment of laws, new 
regulatory requirements 

Â No legal framework to retroactively apply new regulatory requirements to 
existing nuclear power plants (so- called - fitting  

    amendment of laws 

Â Japanese regulators made little effort to either introduce the latest foreign 
technology or improve safety procedures dealing with uncertain risks. (NAIIC) 

to be considered in future 

Â Comprehensive risk assessment covering not only earthquakes and tsunamis but 
also fires, volcanic eruptions, and slope failures that may trigger accidents, had 
not been conducted(ICAF) new regulatory requirements 

Â  An integrated legal system is preferable to avoid confusion caused by multiple 
laws and the involvement of multiple government agencies. (NAIIC)  amendment 
of laws establishment of NRA 

 NAIIC : National Diet of Japan Fukushima Nuclear Accident Independent Investigation Commission  
ICAF: Investigation Committee on the Accident at the Fukushima Nuclear Power Stations of Tokyo Electric 
Power Company 
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Lessons learned from FUKUSHIMA(1) 

1.Insufficient  provision to tsunami which exceed 
expected height . 

2.Long term station blackout(>8hrs) was not be 
considered in safety regulation.  

ü Because of high reliability of power supply in Japan. 

ü Failed to learn lessons on Station Blackout Events 

   SBO at La Blayais NPP (France) by flooding in 1999  

   SBO at Maanshan NPP (Taiwan) by salt damage of insulator in 2001  

ü US- NRC B.5.b in 2002 following the Sept.11, 2001. warned on SBO and 
requested mitigating strategies.  

    NRC transferred the B5b to world nuclear regulatory authorities in 2005 ,but 
NISA did not accommodate it. 

 

 

 

 

NISA: Nuclear and Industrial Safety Agency (abolished) 
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3.Management following severe accident was not 
included in regulation , but left its application 

 
ü EU countries accommodated SAM in their regulation after 

Chernobyl accident. Discussions were made in Japan ,but no 
conclusion. 

Prevent core damage 
Maintain containment 

integrity 
Suppress radioactive 

materials dispersion 
  

Lessons learned from FUKUSHIMA(2) 
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4. Many fatal problems in Nuclear Regulatory 
Organization in Japan 

 no independency from the Cabinet at emergency  

 regulation and promotion in the same ministry 

 nuclear regulation functionssafety, security, safeguards, 
radiation monitoring, transportation , radioisotopes, foods) in 
many different ministries  

 poor nuclear safety technical experts 

 little effort to either introduce the latest foreign technology or 

improve safety procedures  

 

Lessons learned from FUKUSHIMA(3) 
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Laws were amended in June 2012 

Adding the environment in addition to the 
general public as major safety targets. 

 Expanding coverage to include severe 
accidents management.  

Introducing a provision that new 
requirements can be applied retroactively to 
existing nuclear facilities. 

4. Establish  
a independent commission to cabinet . 

  
New Regulatory Requirements for Light - Water Nuclear Power Plants(Nov.2013 NRA) 
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Reformation of nuclear safety regulatory 
organization in Sept.,2012 

Thanks Mr.Mukaiyama 

Objectives: Reflects  Lessons learned from FUKUSHIMA(4) 
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New Regulatory Requirements in July,2013 

1.Prevent simultaneous loss of all safety functions (ex.SBO)due to 
common causes 

Â Strengthen measures against earthquakes, tsunamis,volcanic eruptions, 
tornadoes, and forest fires 

Â Enhance resistance to fires, internal flooding, off- site power failures, etc. 

 

2.Prepare for a severe accident(SA management) 
Â Prevent core damage 

Â Maintain containment integrity 

Â Suppress radioactive materials dispersion 

Â Establish quake- resistant buildings as emergency headquarters if a nuclear 
accident occurs  

 

3.Prepare against terrorism such as intentional aircraft crashes 
Â Power units 100m away from reactor facilities 
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Strengthen  regulations for Tsunami & Earthquake 

Â

the largest ever recorded 

stronger and higher tsunami wall waterproofing of key buildings  

New Regulatory Requirements for Light - Water Nuclear Power Plants(Nov.2013 NRA) 

É Construction of S- class buildings and structures is required 
on ground surfaces without an outcrop of a capable fault. 

Å Faults if activities after 120,000 to 130,000 years ago or later  

Å Faults back as 400,000 years ago if it is deemed necessary. 

É

the largest evaluated 
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SAM for core melt 

Countermeasures to protect  cores  

for preventing accidents  

mobile power generators  

sources of make- up water  
 

  

 

 

 

SAM ; Severe Accident Management  

Kyushu EPC 
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SAM for Containment Failure 

Filtered vents:  
  for BWR before restart  
  for PWR allowed within five years.  

SAM ; Severe Accident Management  

New Regulatory Requirements for Light - Water Nuclear Power Plants(Nov.2013 NRA) 

Accident mitigation  
in a core meltdown situation  
A water injection to cool the debris.  
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Measures against Terrorist Aircraft Crashes 

a secondary control room, 100 meters from the reactor building to allow the 
remote control, and  sources of power and water 

Back-up facilities  will be ready within a five year period 

  New Regulatory Requirements for Light - Water Nuclear Power Plants(Nov.2013 NRA) 
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NRA Safety Objectives determined in April 2013.  
 

Â Core damage  

         less than 1/10, 000 years  

           (USA < 1/10, 000 y, France < 1/100,000y)  

Â Radioactive material release for vent (smaller than 1 tera Bq),  

        less than 1/ 100,000 years  

Â Large amount radioactive material release outside of a site  

        less than 1/1,000,000 years  

           (USA <1/100,000ys, France <1/1,000,000)  

Â Reference risks in daily life 

(Source: Government Earthquake Research Committee)  
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Key factors that saved 10 NPPs from 

tsunami on March 11, 2011 
 

Fukushima Daiichi- 5,6,  

Fukushima Daini 1- 4  

TohokuEPC Onagawa1- 3 

JNPC Tokai2 

1. Site ground level was determined well 
above the assumed tsunami height. 

2. Construction of sea wall well higher than 
assumed tsunami height 

3. Location of EDG, EE room, Battery 

4. Availability of offsite power together with 
SAM under loss of ultimate heat sink   

5.Air cooled EDG backup to sea water 
cooled EDG together with tie power 
cable between 5&6 

All factors have been included in the new NRA requirements 

This means new requirements do work. 



27 

CONTENTS 

1.Safety of Light Water Reactor  
2. Lessons Learned From the Accident             

and Safety Reformation Process 
3. NRA New Regulatory Requirements   
4. Process of restart of offline NPPs 
5. Summary and Epilogue 
  

NPP: Nuclear Power Plant 

NRA: Nuclear Regulatory Agency 

EPC: Electric Power Company 



28 

Process of restart of offline NPPs 

Â All of 48 Nuclear Power Stations (NPPs) are offline after the 
shutdown of Ohi 3/4 on Sept.,2013. 

Â  Law amended in June, 2012 requests utilities  to meet new 
regulatory requirements and  an acceptance of NRA. 

Â 11 utilities investments to meet new regulatory requirements 
will be 20 billion US$.  

Â Utilities have to obtain consent from a local government(s) 
 

 

NRA review for conformity to new regulatory requirements  

Â Eight utilities submitted applications for NRA safety 
assessment  

Â 12 units of PWR, 5 units of BWR (as of March, 2014)  
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Current Status of Applications 

Application date          July,2013,       ,2013,            December,2013  

Feb.,2014 
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Forecast on restart and social impact 
Â At the beginning, first restart of NPP was expected early 

2014. However, NRA review process has been taking so 
long a time.  At this time, restart of a few NPP is expected 
only before this summer. 

 

Â 36billion US$ per year(100million US$ per day) were lost for 
buying fossil fuel to compensate offline NPPs.   

Â Utilities already raised electric prices ,but must request 
government again a rise of electric prices in order to avoid 
excess of debt. 

Â Rise of electric price has been average 13% compared 
before 3.11,2011. This is a fatal impact to all industries and 
society in Japan. International trade revenue and 
expenditure was in the red since 2011.  
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NRA Review and Process to Restart  

NRA Review on new requirements  

 

NRA approval of design base    

Tsunami and earthquake 

 

NRA Review Report Draft 

 

Public Comments and Hearing 

 

NRA Review Report (acceptance) 

 

Local Government Agreements  

 

Central Government Judgement 

 

Restart NPP  

 

 

 

 

 

 

Top Runner 

Sendai-1,2 

92 times 

meetings 

Expected July? 

July,201312 PWRs 5BWRs 

Mar,14,2014 

NRA approval 
of Emergency 
Action Plan 
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Concerns and Comments to NRA  
by an expert of nuclear regulation 

1. NRA must keep neutrality and independency not by no 
communication with stakeholders and experts, but by good 
communication with them.  

2.NRA is requested to urge utilities to keep their NPPs safety by 
themselves through communications with utilities. 

3.NRA regulation must be based on PRA, reflect latest knowledge 
in the world and be consistent to international standards. 

4.NRA must not allow a member to leave other members far 
behind by adopting council system. The process to judge an 
active geological faults should be corrected.   

Refered : Dr. Nishiwaki report in AESJ Journal March,2014 
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Summary 

NPP of Japan used to be most reliable and thus safe in the 
world because of reliable plant facilities and operation & 
maintenance performance since its first LWR built in 1970.   

2.Following many lessons learned from Fukushima Accident , 
 laws were amended in June 2012, Nuclear Regulatory Agency 

was established in Sept.,2012. and NRA determined new 
regulatory requirements in July,2013. 

3.All 48 NPPs have been strengthened to meet new regulatory 
requirements with investments of 20 billion US$. 
4. 8 utilities applied 17NPPs  for NRA to review, however  NRA 
review process has been delayed very much. 
5. 100million US$ is lost every day to buy fossil fuel to cover 
offline NPPs.  
6.There are still concerns and comments on further improvement 
of NRA .    
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Epigram by TERADA Torahiko 
 (physicist and essayist, 1878- 1935) 

 

Â "Natural disasters come along when we forget 
about them."  

ÂάLǘ ƛǎ Ŝŀǎȅ ǘƻ ŦŜŀǊ ǎƻƳŜǘƘƛƴƎ ǘƻƻ ƭƛǘǘƭŜΣ ƻǊ ǘƻƻ 
much. But it seems rather difficult to fear it 
ƧǳǎǘƭȅΦέ 

 EPILOGUE 
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TERIMA KASIH 

BANYAK!! 
 

BOROBUDU
R 

Himeji Castle 


