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15.  A follow-up mission to the 2007 
Integrated Regulatory Review Service 
(IRRS) should be conducted in light of the 
lessons to be learned from the Fukushima 
accident and the above conclusions to 
assist in any further development of the 
Japanese nuclear regulatory system.

Lessons
1.  There is a need to ensure that in 
considering external natural hazards:

the siting and design of nuclear plants • 
should include suffi cient protection 
against infrequent and complex 
combinations of external events and 
these should be considered in the 
plant safety analysis   specifi cally 
those that can cause site fl ooding 
and which may have longer term 
impacts;
plant layout should be based on • 
maintaining a dry site concept , where 
practicable, as a defense-in-depth 
measure against site fl ooding as well 
as physical separation and diversity 
of critical safety systems;
common cause failure should be • 
particularly considered for multiple 
unit sites and multiple sites, and for 
independent unit recovery options, 
utilizing all on-site resources;
any changes in external hazards • 
or understanding of it should be 
periodically reviewed for its impact 
on the current plant confi guration; 
and
an active tsunami warning system • 
should be established with the 
provision for immediate operator 
action.

2.  For severe situations, such as total loss 
of off-site power or loss of all heat sinks 
or the engineering safety systems, simple 
alternative sources for these functions 
including any necessary equipment (such 
as mobile power, compressed air and 
water supplies) should be provided for 
severe accident management.
3.  Such provisions as are identifi ed in 
Lesson 2 should be located at a safe place 
and the plant operators should be trained 
to use them. This may involve centralized 

stores and means to rapidly transfer them 
to the affected site(s).
4.  Nuclear sites should have adequate on-
site seismically robust, suitably shielded, 
ventilated and well equipped buildings 
to house the Emergency Response 
Centres, with similar capabilities to those 
provided at Fukushima Dai-ni and Dai-
ichi, which are also secure against other 
external hazards such as fl ooding. They 
will require suffi cient provisions and 
must be sized to maintain the welfare and 
radiological protection of workers needed 
to manage the accident.
5.  Emergency Response Centres should 
have available as far as practicable 
essential safety related parameters based 
on hardened instrumentation and lines 
such as coolant levels, containment status, 
pressure, etc., and have suffi cient secure 
communication lines to control rooms 
and other places on-site and off-site.
6.  Severe Accident Management Guide-
lines and associated procedures should 
take account of the potential unavailabil-
ity of instruments, lighting, power and 
abnormal conditions including plant state 
and high radiation fi elds.
7.  External events have a potential of 
affecting several plants and several units at 
the plants at the same time. This requires 
a suffi ciently large resource in terms of 
trained experienced people, equipment, 
supplies and external support. An 
adequate pool of experienced personnel 
who can deal with each type of unit and 
can be called upon to support the affected 
sites should be ensured.
8.  The risk and implications of 
hydrogen explosions should be revisited 
and necessary mitigating systems should 
be implemented.
9.  Particularly in relation to preventing 
loss of safety functionality, the robustness 
of defense-in-depth against common 
cause failure should be based on providing 
adequate diversity (as well as redundancy 
and physical separation) for essential 
safety functions.
10.  Greater consideration should be 
given to providing hardened systems, 

communications and sources of 
monitoring equipment for providing 
essential information for on-site and 
off-site responses, especially for severe 
accidents.
11.  The use of IAEA Safety Requirements 
(such as GS-R-2 "Preparedness and 
Response for a Nuclear or Radiological 
Emergency" and related guides on threat 
categorization, event classifi cation and 
countermeasures, as well as Operational 
Intervention Levels, could make the 
off-site emergency preparedness and 
response even more effective in particular 
circumstances.
12.  The use of long term sheltering is 
not an effective approach and has been 
abandoned and concepts of ‘deliberate 
evacuation’ and ‘evacuation-prepared 
area’ were introduced for effective long 
term countermeasures using guidelines 
of the International Commission on 
Radiation Protection (ICRP) and IAEA.
13.  The international nuclear community 
should take advantage of the data 
and information generated from the 
Fukushima accident to improve and 
refi ne the existing methods and models 
to determine the source term involved in 
a nuclear accident and refi ne emergency 
planning arrangements.
14.  Large scale radiation protection for 
workers on sites under severe accident 
conditions can be effective if appropriately 
organized and with well led and suitable 
trained staff.
15.  Exercises and drills for on-site 
workers and external responders in order 
to establish effective on-site radiological 
protection in severe accident conditions 
would benefi t from taking account of the 
experiences at Fukushima.
16.  Nuclear regulatory systems should 
ensure that regulatory independence 
and clarity of roles are preserved in all 
circumstances in line with IAEA Safety 
Standards.  �

Fukushima Concl...
Continued from page 52

JA11.indd   73JA11.indd   73 8/3/2011   3:42:43 PM8/3/2011   3:42:43 PM



 74                   www.NuclearPlantJournal.com               Nuclear Plant Journal, July-August 2011  

Westinghouse Electric Company has a proven track record for providing the safest, most 
advanced and cost-effective technologies for the commercial nuclear power industry. Our research and technology is the basis 
for nearly half of the world’s operating nuclear power plants. Looking to the future, Westinghouse is taking the next steps to 
develop even more advanced nuclear power options to meet the world’s diverse energy needs.  

Worldwide electricity demand is expected to nearly double by the year 2030 and Westinghouse is preparing to meet this increased 
demand, while continuing to service existing plants. Leading the nuclear renaissance is our newest reactor design, the AP1000 
nuclear power plant. What distinguishes this design from others is that it is more than 200 times safer than U.S. Nuclear 
Regulatory Commission requirements. It is designed to shut down automatically, without the need for backup power, and will 
cool itself for 72 hours before any human intervention is necessary. This is made possible through the use of gravity, natural 
circulation, condensation and convection. Four AP1000 units are under construction in China, six more units are under contract 
in the U.S. and an additional eight units have been 
announced as the technology of choice by U.S. utilities. 

Westinghouse is also meeting the increased challenges 
faced by today’s global power industry with the 
introduction of its small modular reactor. This small-
scale reactor is based on the AP1000 design, but is 
sized to be rapidly deployed in remote and developing 
areas of the globe. Its size allows it to be shipped by 
rail, for efficient factory fabrication and delivery that 
guarantees quality control.

With demand for electricity growing, Westinghouse 
has taken broad steps toward improving technologies, 
designs and customer-focused behaviors, and has 
embarked on a plan to attract, engage and retain 
employees. 

ADVERTORIAL

Nuclear Services
Westinghouse provides PWR and BWR support, advanced 
products, component services and training; engineering 
services to help plants improve reliability and sustain 
regulatory compliance; and installation and modification 
services, including plant engineering, welding and 
machining, site installation and decommissioning, and 
dismantling services.

Nuclear Automation
Westinghouse provides full-scope, word-class 
instrumentation and control (I&C) solutions for operating 
and new nuclear power plant designs.   

Nuclear Fuel
Westinghouse partners with nuclear plant operators to 
support the fullest range of facility and fuel configurations 
including PWR, BWR, VVER and AGR, and Magnox reactors.  

Nuclear Power Plants
With a global network of partners and suppliers, 
Westinghouse provides the full range of products and 
services to design, license, build and commission nuclear 
power plants around the globe on a full-scope, turnkey basis.
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E N E R G I Z I N G  T H E  W O R L D  F O R  1 2 5  Y E A R S

Sometimes the best ideas
         are just that simple.
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When we designed the AP1000 nuclear reactor, we asked 
ourselves which would be more reliable, multiple arrays
of electro-mechanical systems or gravity. To us, the answer 
is obvious, which is why the AP1000 nuclear power plant 
makes use of the stable forces of nature to keep the nuclear
reactor safe aft er any unforeseen event. No need for electrical 
power. No need for cooling water (that is already inside the 
robust containment building). No need for an operator to 
touch a single button for a full 72 hours.

Check us out at www.westinghousenuclear.com
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20% of all parts in your plant are obsolete 

Failure of an obsolete part can lead to painful headaches, such as extended 

outages, loss of revenue and greater operating costs. EOS* combines the 

engineering strength of PKMJ with Curtiss-Wright Flow Controls’ OBSOLUTIONS 

platform – surplus, special manufacturing runs, rebuilding/repair, cannibalization, 

substitution, reverse engineering, design change – to reduce obsolescence headaches.  

To learn more contact us at 866.419.0204 or obsolutions@curtisswright.com

Obsolescence 

is one of the 

biggest headaches 

facing nuclear

power plants.

PKMJ and Curtiss-Wright
Flow Control have 
developed the cure:
EOS* and OBSOLUTIONS

*EOS Engineered Obsolescence Solutions (Engineering and Hardware)
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