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x4, RRBEHRAEDRERER
(A) BRBEIEERE

[ BIE SRR 718 GM (cpm) Nal (uSv/h)
b B CHIEMRAO 71 0.05
BREEAEAO 50 0.04
15 1B 73 0. 06
TF AL AO 68 0. 06
TFrALE 76 0. 06
{ERE 57 0.08
2/ BE BEZ 135 0.25
BEmZ 66 0.08
KETEZE S202 BRIZ 124 0.22
BEmZ 72 0.05
3B PEEZER V) 15 67 0. 06
4 F EEE?2 RBARET BEE 171 0.29
(4 B fll) B & 79 0.07
B BEE 139 0.28
BmE 75 0. 06
howUTEC BT BHE 188 0.33
(4 L) B2 % 79 0.08
EBERIE BRZ 161 0.31
BEmE 66 0.09
5 B& EBEAO 68 0.05
6 F& HEZEAO 81 0.07
BT ERE 119 0.15
BEm & 95 0.09
EE BEZ92Y 155 0.25
Z Dt ILN—42—HR 71 0. 05
GM (cpm) Nal (uSv/h)
H_E1cm H1_E120 cm #E1cm #_E120 cm
E R PIAVER: | 155 97 0. 27 0.14
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(B-1) B4 BIEEE

- GM (cpm) Nal(uSv/h)
Mo E1cm Hb_E120 cm HE1cm Hb_E120 cm
NEeF 1685 358 1.62 0.81
HFEAO 1441 203 0.70 0.40
T ERSE T 213 68 0.10 0.07
HFEHR 134 81 0.11 0.05
ZEENDSER 227 479 1.24 1.1
EILDO™ 2780 259 3.50 0.45
aEZH 207 182 0.21 0.31
il p GM (cpm) Nal(uSv/h)
ey 631 1.01
HR 180 0.50
B4 316 0.73
HEHDi& 1385 2.23
& 954 1.13
B 525 2.00
MEVLDT 12190 30 &
(B-2) #HEOMHIRO IS
BGM (cpm)/#iE1cm
BIESZ A control K (28) »iFrtk FHREHIZICTEE
il 1325 1001 658
-2 2030 1497 745
AT 7IL b 3360 1423 1594
BGM (cpm)/H#1_E120 cm
BIE S AT control K (28) Izt FRREHEICTELE
+ 594 670 451
-2 534 583 289
AT 7L 561 625 385
ENal (uSv/h)/#1E1cm
BIEZAT control K (28) itk BEREHEICTELHE
* 2.1 2.06 1.89
2 2.37 2.38 1.1
TRXAIT7IL b 1.63 1.63 1.94
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TN Al 714 1.55
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One consideration about the stage use of picture-card shows in a child-care facility
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INTRODUCTION

Disclosure is defined as notifying the
society of information (Shiba 2008). Studies
on disclosure as the theory of disclosure
regarding sustaining human society, includ-
ing sustaining and improving the environ-
ment have been developed from the point
of view of human society sustainability (Shiba

2008, p. 7).

Generally, a disproportionate difference
in informativeness of information between
senders and recipients in the market is called
information asymmetry (Suda 2000). The
"information” which we observe in the mar-
ket is different from the information when
we observe information resources from dif-
ferent objects. On the other hand, there
is an uneven distribution in "information"
in a non-market'. Since there is an infor-
mation asymmetry not only in information
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regarding the Great East Japan Earthquake
and Tsunami’ but also in the Fukushima
Dai-ichi Nuclear Plant accident (Fukushima
Dai-ichi accident), there should be an infor-
mation asymmetry in the principle reasons.
"Information asymmetry" which is ob-
served in the market is not a special con-
dition, but it can be observed for all account-
ing information. On the other hand, various
causes of information asymmetry should
be viewed in the non-market. We should
consider the relation between information
in the market and information in the non-
market. "[nformation” itself should be defined
as a physical object. Studying symmetry
and motion of information itself make us
better understand the principle of more gen-
eral information. Therefore, it is beneficial
to control information and help prevent such
a serious accident. The study on "informa-
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tion itself," makes us implement the most
appropriate method for each observation
and disclosure.

Various events, which were caused by
Fukushima Dai-ichi accident, brought about
many related events without precedent. In-
formation on nuclear emergencies and ra-
diological consequences’ is not only the con-
tribution of amount of information from sto-
chastic factors but also non-stochastic fac-
tor. Therefore, we conduct a theoretical study
such as mathematical analyses of informa-

tion which focuses on non-stochastic factor.

Additionally, we discuss whether there is
a possibility to break the symmetry of space
which we define state function of informa-
tion or not, whether information on nuclear
emergencies and radiological consequences
itself has anomalous symmetry or not, and
whether we can define such an information
on expected events as anomalous informa-
tion which we cannot handle by a normal
approach.

When there is a possibility to have the
failure of a symmetry in some directions
of the component space which defines infor-
mation state function, we call the extraor-
dinary information as anomalous information
in this study. This study provides a new
approach regarding disclosure of anomalous
information in a framework whose perspec-
tive extends to human society.

This study makes two contributions
to the disclosure literature. First, we inter-
pret information on nuclear emergencies
and radiological consequences as anomalous
information through a mathematical back-
ground and provide the reason why the su-
per-neutral regulatory agency should be
needed. Second, we propose a new system
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which controls nuclear safety from a higher
dimension through theory development and
historical review regarding the consistency
of the real world with our mathmatical in-
terpretation.

Our paper proceeds as follows. Chap-
ter one discusses the background on infor-
mation disclosure after Fukushima Dai-chi
accident. In chapter two, we identify anoma-
lous information and discuss whether infor-
mation on nuclear emergencies and radio-
logical consequences can be anomalous in-
formation. Supposing that information on
nuclear emergencies and radiological conse-
quences is anomalous information, in chap-
ter three we examine why the third inde-
pendent agency should be needed for watch-
ing the information. We investigate whether
the real world was consistent with our math-
matical interpretation in chapter four. Chap-
ter five suggests our proposal for the solu-
tion for controling anomalous information.
The final chapter provides our conclusion.

1. BACKGROUND ON INFORMATION

DISCLOSURE

We review information disclosure in
the aftermath of Fukushima Dai-ichi acci-
dent. The Great East Japan Earthquake and
Tsunami of 2011 struck Japan on March
11,2011. Japan Metrological Agency (JMA)
provided Japanese citizens with the System
for Prediction of Environmental Emergency
Dose Information (SPEEDI) on March 23,
2011". However, JMA provided the Interna-
tional Atomic Energy Authority TAEA)with
SPEEDI in succession right after Fukushima
Dai-ichi accident. Nuclear Industrial Safety
Agency (NISA)® declared the International
Nuclear Event Scale (INES) Level seven



incident and confirmed that in two months.

Tokyo Electric Power Company (TEPCO)
confirmed the complete fuel melt on May
12, 2011°.

We discuss the reaction in Japan to
the historical nuclear plant accidents. Soviet
Nuclear Power Plant Accident Investigation
Special Committee Report (Special Report)

(Nuclear Safety Agency 1987)" in the af-
termath of Chernobyl accident states as fol-
lows:

Although we do not have to improve the cur-
rent safety regulation and custom promptly
and change the current way regarding the

prevention of disaster, we reach the conclusion
that we should conduct the studies on safety
and severe accidents which can reflect prac-
tice controls and fulfill the content of provision
against disasters. Also, the investigation makes
us reach the conclusion that since the reactors
have the provision for the safe design, and
practice control systems and education prac-
tices are appropriate, it is extremely inconsid-
erable that the reactors reach the same situ-

ation as Chernobyl.

Finally the Special Report shows the
assessment of safety culture as follows:

We have implemented the promotion of safety
on reactors in Japan on the basis of reflected
matters on TMI accident in 1979. The result

from the investigation shows that there is no

mistake for our endeavor for safety basically.

This means that our application of research
and development on nuclear power in Japan
produce fruit steadily and reach a high level

in global perspective.
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The examination of nuclear safety in
Japan in the aftermath of Chernobyl acci-
dent lead them to such a conclusion that
there was no mistake for their safety cul-
ture. It seems that there was a conceit in
safety culture in the operator and regula-
tory agency. Did the operator and the regu-
latory agency establish the safety manage-
ment systems which could assess safety cul-
ture and find the risk in the operator?

Next, we discuss whether the regula-
tory agencies in Japan, which are supposed
to assess safety culture in operators, worked
properly and sufficiently in the aftermath
of Fukushima Daiich accident. Japan Nuclear
Energy Safety Organization (JNES 2003,
p.24) asserts as follows:

We strike the quality assurance activities on
the basis of safety culture in daily security
activities at reactors and connect to set up
the assessment system for nuclear safety cul-
ture in safety regulation to assess the continu-

ous effort for safety culture.

JNES itself indicates that, since Octo-
ber 2003, quality assurance which is the foun-
dation of nuclear safety culture should be
regulated. JNES asserts that they are cur-
rently considering the way of assessing safety
culture for operators (JNES 2003). That is,
the assessment system which can evaluate
safety culture in operators had not been
set up in the regulatory agency in Japan.

Here, we discuss the regulatory organi-
zations for nuclear safety in Japan. Although
safety regulations for nuclear energy was
operated by the Science and Technology
Agency and the Agency of National Re-
sources and Energy, the safety regulation
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has been transferred to the Ministry of In-
ternational Trade and Industry administra-
tions. Currently the safety regulations have
been centralized and strengthened under
NISA®. The Nuclear Safety Commission
(NSC) is institutionalized as an independ-
ent and autonomous body in the Prime
Minister's Cabinet Office based on the
Atomic Energy Basic Law and the Law for
Establishment of the Atomic Energy Com-
mission (AEC) and the Nuclear Safety Com-
mission’.

Therefore, the NISA and the NSC de-
liberate the safety regulations in Japan. Also,
JNES has been established as an organiza-
tion of expert engineer groups to ensure
the nuclear safety since October, 2003". The
mission of JNES is to establish the basis
to ensure the nuclear safety in nuclear utili-
zation for energy by performing the safety
analysis, evaluation, etc. of the design of
nuclear installations and nuclear reactor fa-
cilities, while conducting the inspection, etc.
of nuclear installations and nuclear reactor
facilities”. These three bodies for nuclear
safety regulations have responsibilities to
assess safety culture in a reactor in Japan.

The International Nuclear Safety Ad-
visory Group (INSAG) defines safety cul-
ture as "that assembly of characteristics and
attitudes in organizations and individuals
which establishes that, as an overriding pri-
ority, nuclear plant safety issues receive the
attention warranted by their significance."

(IAEA 1991 p.4). And, INSAG states as
principle that an established safety culture
governs the actions and interactions of all
individuals and organizations engaged in
activities related to nuclear power (IAEA
1999, p.12).
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Did the reactor have sufficient self- as-
sessment of safety culture? Did the regula-
tory agencies fully assess safety culture of
the reactor? Also, did the regulatory agen-
cies find vulnerable safety culture and signs
of declining of safety performance of the
Fukushima Dai-ichi nuclear plant? It seems
that the issues regarding information disclo-
sure in the aftermath of Fukushima Daidichi
accident come from the failure of safety cul-
ture assessment by the reactor itself and
the regulators. Since the safety management
system had not been properly evaluated in
the reactor by itself and the regulators, it
seems that the safety culture might have
been disregarded.

2 . DEFINITION OF ANOMALOUS IN-

FORMATION

Information on nuclear emergencies and
radiological consequences has the following
characteristics : (1) Although we can avoid
the health effect from smoking through se-
lecting not to smoke, we cannot perfectly
escape radioactive metals through similar
ways. (2) Considering the half-life of a ra-
dioactive metal such as plutonium is more
than 24,000 years, information on nuclear
emergencies and radiological consequences
has a longterm effect. (3) Radioactivity from
metals is invisible and we cannot protect
ourselves from the effects of radiation per-
fectly. (4) Although several months has
passed since the accident, lower levels of
radioactivity has continued to leak from
Fukushima nuclear plants. (5) Radioactivity
has been spread not only in the Fukushima
area but also in the wider world. (6) In the
internet age, information on nuclear emer-
gencies and radiological consequences can



be received in real time and beyond bor-
ders. The amount and speed of such infor-
mation in the modern age is greater and
faster than in previous eras. While it is eas-
ler to share information among people all
over the world, the recipients' anxiety in
such a situation would increase.

We examine whether information on
nuclear emergencies and radiological conse-
quences can be anomalous information. Many
studies regarding anomaly have been con-
ducted in the research field of elementary
particle physics(Adler 1969 ; Belland Jackiw
1969 ; Fujikawa 1979 ; Jackiw and Rajara-
man 1985 ; Faddeev and Shatashvili 1986 ;
Fujiwara et al. 1990). For example, a va-
riety of anomalies in 2D supergravity the-
ory have been discussed from a canonical

theoretical view point (Fujiwara et al. 1997).

When a probability of event E is de-
noted by p(E) =3 , the amount of infor-
mation I(FE) is defined by

I(E) = —logy(p(E)).

The unit of the amount of information

(1)

I(E) is represented by [bit] in this case.
The information theory based on stochas-
tic factors under the definitions using (1) is
well known as Shannon's information the-
ory (Shannon 1948). However, most gener-
ally, the information like news value or so-
cial impact is considered to be represented
by stochastic factors and non-stochastic fac-
tors (Ozawa 2011, p.6). Assuming that each
variable has time dependence, we can de-
fine information state function by

o(X,t) (= ¢(F)) that represents the state
before the information is observed and an
observable operator by @ to observe the
event of information” as
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I(E) = 0 ¢(X. 1), (2)

Then, we rewrite the probability den-
sity function with p(X,t) (= p(F)) and the
non-probability density function as p(t) where
X is a stochastic variable and ¢ is the time.
Here, we consider that the ¢(X,t) depends
on the contribution of the amount of infor-
mation from stochastic factors and non-sto-
chastic factor by F(p(X,t)) and G(p(t)).
The ¢ is generally defined as,

P(X, 1) = F(p(X, 1)) + G(p(1)). (3)

We next focus on regularity and recur-
siveness of a non-stochastic information state
function G(p(t)). In general, the usual in-
formation is considered to be measurable.
Then, G(p(t)) can be represented by holo-
morphic functions. However, when the infor-
mation relates to a nuclear emergency or
radiation accident, it may be impossible to
measure the contribution from G(p(t)) be-
cause a radiation accident has a complex
effect on terrestrial organisms. In such cir-
cumstances, for instance, it is possible that
if we transforme ¢(X,t) by an infinitesimal
transformation on ¢ in the system, the regu-
larity in the time direction is broken due
to the singularity as

(X, t) = &(X, t + td)

=Uip(X, t)

_ edt(?,, ¢(X, t)

= ¢'(X, t) + [Anomalous Term].  (4)
Hence, we regard such information follow-
ing the Equation (4) as anomalous informa-
tion.
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3. NECESSITY OF INDEPENDENT

AUDITING

Suppose that information on nuclear
emergencies and radiological consequences
can be anomalous, a super-neutral regulatory
agency should be established to solve the
problem of improving our safety culture
assessment. Therefore, we discuss here why
a super-neutral regulatory agency as the
safety culture assessment system should
be set up.

Assuming that the contribution from
the singular part of the anomalous origin
of the information exists, a non-stochastic
information state function G(t) is repre-
sented as

G(t) = Gsing(t) = greg(t) + gsing(t),  (5)
where 9greg has a contribution of regularity
part and Ygsing has a contribution of the sin-
gular part, therefore G(p(t)) turned to
Gling(t) .

On the other hand, as an observer in-
volves in the measurement of the informa-
tion source (e. g, stakeholders), we can re-
define the observed information state func-

tion as recursively information function. Here,

the recursive function is represented as

6recg(t) s @recgrec(t) _ g(t, @Teching(t)), (6)
where @rec denotes the operator for the
observation involved in the measurement
of the information source, even though the
non-stochastic information state function is
the singular. In general, in that case the
observed information state function

@Gsmg(t) is denoted as a non-recursive con-

tribution employed @® and a recursive con-
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tribution employed @rec, that is

6Gsmg (t) :6Gsing ( )

+ OGS (1, O"Gling (1), (7)

The observed information state function
@Gsmg(t) which has a contribution of the
singular part can be expressed by Equation
(5) and Equation (7) as
@Gsing(t) :6Gsing( )
+ 0" Gt (1 0" Gling (1)
:Ogreg( ) + Ogsing( )
OTGC ,’;“s;( OTECGSlng(t))

+ Orecggfﬁg (t, ore “Ging(t)). (8)
We can consider that the term
Oree greo(t, (’)’““Gsmq( )) is recursively for-
bidden from the point of view of consistency
for holomorphy. This term should be renor-
malized. Consequently, this observed infor-
mation state function is denoted as
OGsing(t) :Ogreg (t> + Ogsing (t)

FOreeglee (t, O"Gling(t)).  (9)
Unless the observer dose not relate to the
information, the last term
(7)\Tecg:f7fg (t, @T“Gsmg(t)) should be vanished.
We can expect a better behavior of the ob-
served information state function as

OGsing(t)

:@greg (t) + 6gsing(t). (10)

Thus, we suggest that the operator @ for
observation should be enforced by the third
parties such as the super-neutral independ-
ent auditing board.

The logical expansion above which con-



tains several assumptions based on actual
social data is not accompanied by a rigor-
ous mathematical proof. However, taken to-
gether, we suggest the nature of informa-
tion state function by focusing on the regu-
larity and the recursivity of the function in
this chapter.

4 . CONSISTENCY WITH OUR

MATHMATICAL INTERPRETATION

If information on nuclear emergencies
and radiological consequences is anomalous
information, a super-neutral organization
which assesses safety culture should be
needed for exemplifying the information.
Were there historically the systems which
were consistent with our mathematical in-
terpretation ? Thus, we investigate whether
the systems for the safety culture assess-
ment were established in the aftermath of
the historical nuclear accidents. If such
safety culture assessment systems had been
set up, the problems regarding information
disclosure should not have occurred. How-
ever, the accident occurred and the prob-
lems regarding information disclosure did
arise.

Therefore, we discuss whether the real
world is consistent with our mathematical
interpretation developed in previous chap-
ters by reviewing the systems in the after-
math of the Three Mile Island Nuclear Plant
Accident (TMI accident) and Chernobyl

Nuclear Plant Accident (Chernobylaccident).

4. 1. New System in the Aftermath
of TIM accident

We can point out the reorganization

of the U. S. regulator and the establishment

of a new organization as the system in the
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aftermath of the TMI accident. The U. S.
Nuclear Regulation Commission (NRC) had
been reorganized from the Atomic Energy
Commission by the Energy Reorganization
Act of 1974 and began operations in Janu-
ary 1975. The NRC focused on defending
public health and safety and on prevention
of a severe reactor accident that would
menace public health and safety.However,
the TMI accident occurred in 1979. The
NRC sufficiently stressed on operator train-
ing and human factors in plant performance,
since they considered that serious accidents
could happen as a result of small equipment
failures”.

A new organization, the Institution of
Nuclear Power Operation (INPO) was es-
tablished as a non-profit organization in the
aftermath of the TMI accident by the nu-
clear power industry in December 1979.
The nuclear power industry needed to es-
tablish a program that prescribed adequate
safety standards for management, quality
assurance, and independent evaluations.
They needed a systematic assembling, re-
view, and analysis of operating at all nuclear
power plants linked with an industry-wide
global network to promote the swift disclo-
sure of the information to related parties.
They have continued to furtherance the
highest levels of safety and credibility in
the operation of nuclear power plants (INPO

1979)". In addition, INPO assesses an in-
dividual plant and training programs to rec-
ognize strengths and weaknesses and sug-
gests improvements. Selected operators and
training programs are certified by the third
party National Nuclear Accrediting Board".

The growing importance of an ongoing
supply of engineers urged INPO to identify
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the need to plan for the future and to en-
courage INPO to provide a continuous sup-
ply of primitive engineers so as to satisfy
the employment needs of the nuclear indus-
try in1980. With funding by INPO member
utilities, the National Academy for Nuclear
Training was established to support U. S.
nuclear engineering education”. They con-
sist of the training and educational activi-
ties of all U. S. nuclear power plants that
are members of the National Academy and
INPO. The goals of the National Academy's
Educational Assistance Program are to en-
courage students to consider careers in the
nuclear power industry and to reinforce and
integrate the efforts of the U. S. nuclear
utilities to improve the performance and

professionalism of nuclear plant engineers".

Thus, we suggest that the system had been
set up in the aftermath of the TMI acci-
dent.

4. 2. New System in the Aftermath
of Chernobyl Accident

First, we point out the international
convention” established as a new system
in the aftermath of Chernobyl accident. The
Convention on Nuclear Safety(the Conven-
tion) was adopted in Vienna on June 17,
1994, Tts purpose is "to legally commit par-
ticipating States operating land-based nu-
clear power plants to maintain a high level
of safety by setting international benchmarks

to which States would subscribe' TAEA1994).

The objectives of the Convention are as fol-
lows : to achieve and maintain a high level
of nuclear safety worldwide through the
enhancement of national measures and in-
ternational co-operation including, where
appropriate, safety-related technical co-op-
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eration, to establish and maintain effective
defenses in nuclear installations against po-
tential radiological hazards in order to pro-
tect individuals, society and the environment
from harmful effects of ionizing radiation
from such installations, and to prevent ac-
cidents with radiological consequences and
to mitigate such consequences should they
occur (IAEA 1994, article 1)*.

The Convention addresses the issues
for regulatory bodies as follows TAEA 1994,
article 8 —2) :

2. Each Contracting Party shall take the ap-

propriate steps to ensure an effective separa-

tion between the functions of the regulatory
body and those of any other body or organi-
zation concerned with the promotion or utili-

zation of nuclear energy.

NISA is set up under the Ministry of
International Trade and Industry administra-
tions in Japan. However, it is hard to men-
tion that the regulatory agency is fully in-
dependent. Although the NSC is independ-
ent from the Ministry of International Trade
and Industry Administrations, the NSC is
under the regulatory government but does
not carry out a central role for safety regu-
lation and safety assessment. Therefore, it
seems that there is no fully independent
regulatory agency in Japan which assures
safety management and safety information
of operators.

As the TAEA mentioned, the Conven-
tion is an incentive resource. The Conven-
tion rests on their common interests in or-
der to attain higher levels of safety which
will be promoted through regular conferences
of the Parties. It is not designed to fulfill



obligations by Parties through controls. The
Convention obliges Parties to submit their
reports on the implementation of their ob-
ligations for "peer review' at conferences
of the Parties to be held at the TAEA. This
systematic mechanism is the main innova-
tive and dynamic factor of the Convention

(IAEA)® As for the language of the Con-
vention by the IAEA, the Convention does
not enforce the Parties to establish their
fixed regulatory bodies but encourage in-
dependent regulatory agencies of their own
accord.

Second, we indicate "assessment of safety
culture" as the system in the aftermath of
Chernobyl. INSAG is established as a con-
sultation under the direct control of the of-
fice director of the IAEA and has organized
professionals for nuclear safety from all over
the world in 1985. INSAG-4 has stressed
safety culture concepts in the aftermath of
Chernobyl.

The IAEA asserts that in analyzing
the causes of the Chernobyl accident, IN-
SAG-7 concludes that the need to create
and maintain 'safety culture' is a precondi-

tion for ensuring nuclear power plant safety.

The concept of 'safety culture' relates to
a very general concept of dedication and
personal responsibility of all those involved
in any safety related activity at a nuclear
power plant (IAEA 1992, p.84).
INSAG-7 reached the conclusion that
a safety culture had not been properly in-
stilled in nuclear power plants in the Union
of Soviet Socialist Republics (USSR) prior
to the Chernobyl accident TAEA 1992, pp. 21
—22). The accident can be said to have
flowed from material weakness of safety
culture concept into all aspects of nuclear
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energy applicationsinthe USSR (IAEA 1992,
p. 88).

INSAG- 7 states that safety culture re-
quires total dedication, which at nuclear power
plants is primarily generated by the attitudes
of managers of organizations involved in their
development and operation (IAEA 1992,
p.24). Their examination of Chernobyl ac-
cident suggests that a vulnerability in
safety culture was inherent not only to the
stage of operation, but also to no lesser ex-
tent to activities at other stages in the life-
time of nuclear power plants (IAEA 1992,
p.24). And, the TAEA showed the frame-
work for safety management systems in
order to enable the organizations and indi-
viduals to attain the high level of safety in
1999.

Our investigation regarding whether
new systems had been set up in the after-
math of the TMI and Chernobyl accidents
above suggests that there is a possibility
that the real world is consistent with our
mathematical interpretation regarding the
necessity for the super-neutral agency for
safety culture assessment. The NRC was
reorganized and INPO was established af-
ter the TMI accident. An International Con-
vention was concluded. Also, safety manage-
ment systems for enhancing safety culture
were provided by INSAG in the aftermath
of Chernobyl accident. Here, figure 1 shows
that the historical nuclear accidents and the
new systems set up in the aftermath of the
historical accidents. Based on that the real
world was consistent with our mathemati-
cal interpretation developed in the chapters
two and three, we propose a safety culture
assessment system should be set up in regu-
lators and operators.
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5. A PROPOSAL FOR THE SOLUTION

The TAEA picks up the safety culture
concepts in INSAG-1 in 1986 in the after-
math of Chernobyl and defines safety cul-

ture comprehensively in INSAG-4 in 1991.

After that, the JAEA shows the framework
for safety management systems in order
to enable the organizations and individuals
to attain the high level of safety in INSAG
-13 in 1999.

INSAG-13 states that safety is primar-
ily the responsibility of the reactor and that
the reactor needs to establish an effective
safety management system to discharge this
responsibility TAEA1999, p. 3). And, INSAG
-13 asserts that the regulatory body pro-
motes an effective safety management sys-
tem in the reactors by ensuring that there
is critical selfassessment and correction and
avoids acting in a manner that diminishes
the responsibility for safety of the regulated
organization (IAEA 1999, p.6).

114

We indicate that it seems that there
was a possibility that their safety culture
assessment was inadequate in operators and
regulators in Japan. Since it does not seem
that there is sufficient safety management
system in the operator and effective safety
management systems in a regulator in Ja-
pan.

The TAEA draft of action plan on nu-
clear safety stresses, 'timely, transparent
and adequate response to nuclear emergence"
by world-wide requests for information should
be needed IAEA 2011,p.1). Also, "dissemi-
nation of objective information on nuclear
emergencies is of importance to meet pub-
lic expectation and safety is noted". In or-
der to attain the goal, the following should
be discussed. Reactor safety culture assess-
ment by themselves, National Regulator as-
sessment of reactors' safety culture, and
peer reviews by the JAEA TAEA 2011,p.3)

Therefore, we propose a new super in-



dependent organization, "Safety Management
Information Disclosure Auditing System
(SMIDAS)”. Such a safety culture assess-
ment management systemisneeded promptly
in order to enhance safety culture in regu-
lators and operators.

CONCLUSION

First, we find the problems in infor-
mation disclosure in the aftermath of Fuk
ushima Daiich accident; no sufficient assess-
ment systems of nuclear safety culture in
the reactor and the regulatory agency. Sec-
ond, our mathematical interpretation sug-
gests that as far as the information state
function on nuclear emergencies and radio-
logical consequences posses the singularity
in the time direction, mathematical analy-
ses cannot be implemented, there is a great
possibility that the information should be
anomalous information. Third, we provide
mathematically the reason the superneutral
system should be necessary for handling
anomalous information mathematically.
Forth, our historical investigation of the sys-
tems after the nuclear accidents suggests
that the real world was consistent with our
mathematical interpretation developed. Fi-
nally, we propose that a safety culture as-
sessment management system should be
needed in order to enhance safety culture
in regulators and operators. Thus, this study
provides a new insight regarding the ap-

proach for anomalous information disclosure.

We indicate the characteristic of infor-
mation state function by concentrating on
the regularity and the recursivity of the func-
tion in this study. We need to further dis-
cuss the anomalous singular part of the in-
formation state function and recursive func-
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tion. Also, we have not discussed the con-
tent of a new super independent organiza-
tion. We need to examine regarding what
organization would be appropriate for seek-
ing a best safety culture assessment in all
perspectives.
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Endnotes

1 Shiba (2008) defines a broad human society
as non-market. Shiba (2008, p.2) who serves
the establishment for studies on disclosure,
asserts that although studies on disclosure
focus on information disclosure of societies
as the subject, studies on disclosure aims
for general theory of information disclosure.

2 We call the earthquake and tsunami by
which the northern region of Japan was struck
in Marchll, 2011 as the Great East Japan
Earthquake, following terminology of the In-
ternational Atomic Energy Authority TAEA)
in this study.

3 We call information accompanied with nu-
clear plant accident as information on nuclear
emergencies and radiological consequences
in this study, following terminology used in
the TAEA documents.

4 JMC defines SPEEDI as real time radiation
data collected via the System for Prediction
of Environmental Emergency Dose Informa-
tion. http : //www. bousai. ne. jp/eng/speedi
/pref. php?id=07
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http://www.bousai.ne.jp/eng/speedi/pref.php?id=07
http://www.bousai.ne.jp/eng/speedi/pref.php?id=07

12 RPN AT E434

5 http://www. nisa. meti. go. jp/english/about-
nisa/establishment. html

6 BCC news announced on May 24, 2011,
"TEPCO has confirmed the meltdown of ex-
tra fuel rods in reactors at its damaged
Fukushima nuclear power plant" Yomiuri also
announced, "TEPCO admitted for the first
time Monday the Nos.2 and 3 reactors at
the Fukushima No. 1 nuclear power plant likely
suffered core meltdowns, in addition to a pre-
viously acknowledged meltdown in the No. 1

reactor.”

7 Nuclear Safety Agency (1987). Soviet Nuclear
Power Plant Accident Investigation Special Com-
mittee (Summary) in May.(in Japanese).

8 NISA, http://www. nisa. meti. go. jp/english
/aboutnisa/establishment. html

9 NSC, http://www. nsc. go. jp/NSCenglish/
aboutus/overview/overview. htm

10 JNES. http://www. jnes. go. jp/english/gy-
oumu/index. html

11 JNES. http://www. jnes. go. jp/english/shou-
kai/gaiyou. html

12 Although @ should be defined on a concrete
form, we do not define it, because we can
discuss the functional property of an infor-
mation state function without knowing the
precise function form in this content.

13 p(t) is briefly displayed as ¢.

14 NRC, http://www. nrc. gov/about-nrc/his-
tory. html#aec-to-nrc

15 INPO, http://www. inpo. info/AboutUs. htm
#history

16 INPO, http://www. inpo. info/AboutUs. htm
#mission

17 http : //www. nel. org/careersandeducation
/educationandresources/scholarships/indus-
tryschlrflw/nantschlrprogram/

18 http://www. nei. org/careersandeducation

/educationandresources/scholarships/indus-
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tryschlrflw/nantschlrprogram/

19 Convention on Assistance in the Case of
Nuclear Accident or Radiological Emergency
and Convention on Early Notification of a
Nuclear Accident were adopted following the
Chernobyl nuclear plant accident on 26 Sep-
tember 1986 in Vienna, Austria and had an
entry into force on February 26, 1987.

20 IAEA website. http://www. iaea. org/Pub-
lications/Documents/Infcircs/Others/inf 449.
shtml

21 TAEA (1994). http://www. iaea. org/Publi-
cations/Documents/Infcircs/Others/inf 449.
shtml

22 TAEA, Convention on Nuclear Safety. http:
//Www-ns. laea. org/conventions/nuclear-

safety. asp
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