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Experimental Atomic Power Plant Kahl (Boiling Water Reactor);
Electrical Net Power 16 MW, Commercial Operation since 1961



INTRODUCTION

The Federal Republic if Germany is a centralized confederacy
consisting of 11 states - West Berlin has a special status

which, nevertheless, includes the application of the German
nuclear legislation. There is a Federal Government and there
are the State Governments whose respective responsibilities
are defined in detail.

The legal prerequisites fot the peaceful use of nuclear energy
were established relatively late since all kinds of activities
in the nuclear field had been prohibited by the allied mili-

tary powers until 1955. Only in 1959 has the constitution been
amended in order determine the respective responsibilities of
the Federal and State Authorities and to establish further le-

gislative prerequisites.

In accordance with the principle of as much centralism as nec-
essary and as much federalism as possible, these responsibili-
ties have been defined in such a manner that the nuclear leg-
islation is being enacted by the Federal legislative bodies,
i.e. the Federal Diet and the Federal Council whereas the
States are responsible for the implementation of these laws.
In addition} the Federal Government has the right, with the
consent of the Federal Council, to issue ordinances and gen-
eral administrative regulations. The respective Federal Minis-
ter responsible for the supervision of the States can, in ad-
dition, give directives concerning the legality and expediency
with which the States carry out their tasks.

The Nuclear Licensing and Supervising Procedure for nuclear
facilities has been strongly influenced by the federal struc-
ture of the Federal Repulic. It is carried out according to
the regulations of the Atomic Energy Act (chapter 1), the as-
sociated legal provisions (chapter 2), the administrative reg-
ulations, the Guidelines of the Reactor Safety Commission (Re-
aktor-Sicherheitskommission = RSK) and the regulatory guides
(chapter 3) as well as to relevant technical rules (chapter 4).



After the explanation of these four levels of regulations,
those involved in the nuclear licensing and supervising pro-
cedure are dealt with (chapter 5) as well as the procedure it-
self (chapter 6) and the measures for safety assurance (chap-
ter 7). A brief survey is given of the international aspects
of reactor safety including short sample presentations of the
licensing and supervising procedures in other countries (chap-
ter 8). The volition process taking place in the political
arena concerning the role of nuclear energy in the future
supply of the German energy needs with particular regard to
the advanced rector lines of the Fast Breeder Reactor (Schnel-
ler Brutreaktor = SNR) and of the High Temperature Reactor
(Hochtemperaturreaktor = HTR) are not discussed in the compi-
lation. The appendices contain surveys on the technical provi-
sions for nuclear facilities.



L. ATOMIC ENERGY ACT

1.1 Legal Framework

The legal prerequisites for the peaceful use of nuclear energy
in the Federal Republic have been established relatively late
since until 1955 any activity in the nuclear field had been
prohibited by the allied military powers.

In 1959, the constitution has been amended (Article 74,

No. 1lla) /1/. It is determined in Article 87c of the consti-
tution that laws which are passed according to Article 74,
No. 1lla can, with the consent of the Federal Council, stipu-
late that they are to be enforced by the States on behalf of
the Federal Government (Federal Executive Administration).
The Atomic Energy Act (Atomgesetz = AtG) /2/ has made use of
this possibility. Consequently, the Atomic Energy Act is im-
plemented by the States. In this connection, the States are
subordinated to the Federal supervision which covers the le-
gality and expediency of the implementation. The Federal Min-
ister of the Interior is, in this respect, allowed to provide
directives (Article 85 of the constitution). The basic princi-
ples for the peaceful use of the nuclear energy are legislated
in the Atomic Energy Act. The Atomic Energy Act is divided in-
to six chapters: (1) General Regulations, (2) Supervisory Reg-
ulations, (3) Administrative Regulations, (4) Liability Regu-
lations, (5) Penalty and Fine Regulations and (6) Final Regu-
lations. On the basis of the Atomic Energy Act, five ordi-
nances have been issued:

- Ordinance for the Protection against Injury or Damage
caused by Ionizing Radiations, Radiological Protection Or-
dinance (Strahlenschutzverordnung = StrlSchv),

- Ordinance for the Protection against Injury or Damage
caused by X-Rays, X-Ray Ordinance (Rontgenverordnung = ROV),

- Ordinance for the Procedures for the Licensing of Facili-
ties in Accordance with sec. 7 of the Atomic Energy Act,



Nuclear Licensing Ordinance (Atomrechtliche Verfahrensver-
ordnung = AtvV{Vv),

- Ordinance for the Financial Security in Accordance with the -

Atomic Energy Act, Financial Security Ordinance (Atomrecht-
liche Deckungsvorsorgeverordnung = AtDeckV),

- Ordinance for the Costs in Conjunction with the Atomic En-

ergy Act (Atomrechtliche Kostenverordnung = AtKostV),

Further Ordinances are being prepared (figure 2).

1.2 Purpose

The purpose of the Atomic Energy Act is outlined in its first
paragraph:

- to promote the research, the development and the use of nu-
clear energy for peaceful purposes,

- to protect life, health and property from the dangers of
nuclear energy and from the harmful effects of ionizing ra-
diation, and to compenséte for damages caused by nuclear
energy or ionizing radiation,

- to prevent that the internal or external security of the
Federal Republic is jeopardized because of the use or the
release of nuclear energy,

- to guarantee the fulfilment of the international obliga-
tions of the Federal Republic in the field of nuclear ener-
gy and radiation protection.

1.3 Licensing and Supervision

The peaceful use of nuclear energy is permitted only with gov-
ernmental licensing. The license is only to be granted if the
licensing prerequisites legally stipulated are met in order to
guarantee the necessary protection of the public. A comprehen-
sive and detailed licensing procedure verifies that the 1li-

censing prerequisites have been met. In order to cover the en-
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tire nuclear fuel!) cycle, the licensing requirements accord-
ing to the Atomic Energy Act refer to:

Import and export (sec. 3),

the transportation of nuclear fuel (sec. 4),

- the storage of nuclear fuel (sec. 6),

ties for the production, treatment, processing or fission
of nuclear fuel and for the reprocessing of irradiated nu-
clear fuel or change of the facilities or of their opera-
tion (sec. 7, para. 1),

- the decommissioning of a facility according to sec. 7,
para. 1 and safe inclusion of the decommissioned plant or
the demolition of the facility or of components (sec. 7,
para. 3),

- treatment, processing ot other use of nuclear fuel outside
od facilities subject to licensing (sec. 9),

- the construction of collection facilities in the States for
the intermediate storage of radiocactive wastes (sec. 9a
para. 3, sec. 9c),

- the construction od facilities for securing and for dispo-
sing radioactive wastes (sec. 9a, para. 3, sec. 9b).

The licensing requirement according to sec. 7 of the Atomic
Energy Act is of special importance for the nuclear facilities
mentioned there, i.e. enrichment plants, nuclear fuel fabrica-
tion plants, nuclear reactors and reprocessing plants. The
granting of a license depends on the fulfilment of all licens-
ing prerequisites concerning the protection of employees, un-
related third persons and the general public. A license can
only be granted (sec. 7 para. 2 of the Atomic Energy Act)

1) Plutonium 239 and 241, uranium 233, uranium enriched in the isotopes
233 and 235, any substance containing one or more of these substances,
and uranium and substances containing uranium of such purity as to
enable a self-sustaining chain reaction.



- 1if there are no facts giving rise to any doubts as to the
reliability of the applicant and the persons responsible
for the construction, management and supervision of the
operation of the facility and if the persons responsible
for the construction, management and supervision of the
operation of the facility possess the expert knowledge re-
quired; mei

- 1if it is guaranteed that other persons involved in the ope-
ration of the facility possess the necessary knowledge of a
safe operation of the facility, the possible dangers and
the protective measures to be taken;

- 1if the necessary precaution has been taken by taking into
consideration the state of science and technology in order
to prevent damages resulting from the construction and ope-
ration of the facility;

- 1f the necessary financial security has been provided for

concerning the compliance with legal compensation liability;

- 1if the necessary protection is provided for against inter-
ferences or other third party's interactions;

- 1if there are no preponderant public interests against the
siting of the facility, in particular with regard to keep-
ing the water, air and soil free of contamination.

These licensing prerequisites are rendered more concrete by
means of ordinances, general administrative regulations,
guidelines or directives (often on the basis of the recommen-
dations of advisory bodies) of the Federal Minister of the In-
terior and by technical standards (figure 3). A special fea-
ture of the nuclear legislation which is to emphasize the pro-
tection purpose of the Atomic Energy Act is the fact that the
applicant has no legal claim to the granting of a license ac-
cording to sec. 7 para. 2 of the Atomic Energy Act as it is
the case in other legal fields when the licensing prerequi-
sites have been met. This reservation of a possible refusal
underlines the priority the legislation concedes to the pro-
tection of the public over the applicant's interests.
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Atomic
Energy

Ordinances

Safety Criteria

Safety Standards
(KTA Standards, Regulatory
Guides, RSK Guidelines)

Technical Standards
(DIN Standards)

Other Recommendations

Figure 3:

Hierarchy of Regulations

The licensing regulations of the Atomic Energy Act are supple-
mented by supervisory regulations which are to impede any vio-
lations of the Atomic Energy Act and the associated ordinances,
or of regulations and regulatory decisions based thereon. For
this purpose, the handling and carrying of radioactive materi-
als, the construction, operation and ownership of nuclear fa-
cilities as well as the transportation of radioactive materi-
als are subject to the supervision of the States (sec. 19 of
the Atomic Energy Act).

During the pursuance of this supervision, without being limit-
ed to this connection, it may become necessary to impose ad-
ditional requirements or to cancel licenses already granted
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(sec. 17 of the Atomic Energy Act). Under certain circum=-
stances, the licensee must be awarded compensation if the 1li-
cense has been revoked (sec. 18 of the Atomic Energy Act).

1.4 Liability and Financial Security

The liability and financial security regulations of the Atomic
Energy Act settle the questions of liability in the case of
damages caused by nuclear energy or by ionizing radiation and
provides for the fulfilment of liability compensation obliga-
tions.

In this connection, the obligations assumed by the Federal Re-
public of Germany in the Paris Convention including the Brus-
sels Supplementary Convention are taken into consideration.
According to this, the licensee is subject to an absolute lia-
bility (legal canalization), the liability only requires the
proof of causing damage and not proof of fault (endangering
liability). In addition, the Atomic Energy Act contains sever-
al improvements from the financial point of view in comparison
to the international agreements as international customary ex-
clusions from liability do not find application and as the
maximum liability limit has been raised. In this way, it cov-
ers even damages resulting directly from armed conflicts, hos-
tilities, a civil war, a revolution or from a severe catastro-
phe of an exceptional kind. Furthermore, the regional liabili-
ty limitation to the contracting states has been abolished and
the time limit to claim compensation has been prolonged from
ten to thirty years. The maximum liability limit of the Atomic
Energy Act amounts to 1 billion DM per case of nuclear damage.
This regulation, applying presently to the Federal Republic of
Germany, 1s supplementary to the regulations of the interna-
tional agreement according to which the maximum liability lim-
it is 120 million Monetary Units!) in the contracting states

1) When the Paris Convention was signed (July 29, 1960), 1 Monetary Unit
was equivalent to 4,1684 DM.
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and 15 million Monetary Units in the non-contracting states.
Apart from that, German residents, with regard to damages
caused by foreign nuclear facilities, will be compensated in-
dependent of the respective legal provisions as if the damage
has been caused by a German nuclear facility, i.e. the German
maximum liability will also be applied to such cases.

The owner of a nuclear facility is required to provide evi-
dence of financial security up to the amount stipulated in the
license by the licensing authority according to the Financial
Security Ordinance. This amount depends on the risk potential
of the facility. In the regular case, it should not fall below
the maximum insurance coverage available on the insurance mar-
ket on reasonable terms, but it can reach 500 million DM at
the most.

The public authorities provide indemnity of up to 1 billion DM
for all damages not covered by the financial security. 75 % of
this supplementary amount are provided by the Federal Govern-
ment and 25 % by the States where the facility causing damage
is located. Liability insurance of up to 200 million DM is
available on the market. A liability insurance of up to 500
million DM can, however, only be granted indirectly by the in-
surance companies. For this reason, the owners of nuclear fa-
cilities, who are required to provide financial security, have
founded the Nuclear Liability Incorporated (Nuklear-Haft-
pflicht GbR) as a self- serving organization. According to
this, the insurance companies undertake liability in relation
to the aggrieved party up to an amount of 500 million DM. The
companions of the Nuclear Liability Incorporated obligate
themselves to reimburse up to 500 million DM for payments made
in excess of the liability insurance according to a percentage
relationship agreed to by the members.
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2 ASSOCIATED LEGAL REGULATIONS

2.1 Radiological Protection Ordinance

The reissue of the Ordinance for the Protection against Injury
or Damage Caused by Ionizing Radiation, Radiological Protec-
tion Ordinance (Strahlenschutzverordnung = StrlSchv) in 1976
refers to radioactive materials including nuclear fuel as well
as to facilities for the production of ionizing radiation (nu-
clear reactors, accelerators)/3/. X-ray equipment and sweep
radiators in which electrons can be accelerated to a maximum
of 3 MeV are not covered, with the exception of X-ray equip~-
ment used in schools for educational purposes. The operation
of these types of equipment is specially settled in the Ordi-
nance for the Protection against Injury or Damage from X-rays,
X-ray Ordinance (Réntgenverordnung = R6V) issued in 1973 /4/.

The scientific basis of the Radiological Protection Ordinance
is formed by the recommendations of the International Commis-
sion on Radiological Protection (ICRP) which deals with all
essential questions of radiological protection beginning from
the basic problems of the biological effect of high energy ra-
diation up to the practical rules for the radiological protec-
tion applied. The results of this work have been published in
the presently existing 30 reports or recommendations. Concern-
ing these questions, there is also close cooperation with the
World Health Organization (WHO), the International Commission
on Radiological Units (ICRU) and the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR). Part
of the ICRP-Recommendations is a system for limiting radiation
exposure. The main features of this system are:

- the interdiction of any practice whose introduction does
not lead to a positive benefit,

- any radiation exposure must, by taking into consideration
economical and social factors, be kept as low as possible,

- the dose equivalent of an individual person must not exceed
the limits recommended for the respective conditions.
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The ICRP recommendations have become part of several interna-
tional radiation protection regulations. It is in this context
that the Basic Safety Standards for Radiation Protection /5/
developed jointly by the International Labour Organization
(ILO), the World Health Organization (WHO), the Nuclear Energy
Agency of the Organization for Economic Cooperation and Devel-
opment (NEA-OECD) and the International Atomic Energy Agency
(IAEA) must be mentioned as well the Council Directive of the
European Communities (EC) laying down the Basic Safety Stand-
ards for the Health Protection of the Population and Employees
against the Hazards of Ionizing Radiation /6/. Whereas the
recommendations of the ICRP and IAEA only become relevant be-
cause of their scientific-technical quality, the EC Guide-
lines oblige the members of the Community concerning the goals
to be achieved. It remains up to the national authorities to
come to arrangements which are more detailed or even more re-
strictive within this given framework.

The new Radiological Protection Ordinance replaces the First
and Second Radiological Protection Ordinance previously valid,
takes into consideration the advanced state of science and
technology as it is reflected in the relevant recommendations
of international bodies (ICRP, IAEA) as well as the continu-
ation of the radiological protection legislation in the EC
Guidelines and in the national passing of laws and regulations
with the goal of a general concentration and harmonization. At
the same time, the objective field of validity has been ex-
tended insofar as accelerators and plasma facilities have be~
come subject to notification or licensing respectively. The
system of the State supervision, which up to now has been two-
step (facilities subject and facilities not subject to licens-
ing), has been explanded by a third step (facilities subject
to notification). In this way, the sec. 4 para. 1 of the Radi-
ological Protection Ordinance, in conjunction with appendix II
no. 1 provides for the introduction of a handling with radio-
active materials up to the tenfold of the allowances which is,
however, not subject to licensing but to notification.
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In sec. 28 para. 1 of the Radiological Protection Ordinance,
the general radiological protection principle is defined to
the effect that any avoidable radiation exposure or contami-
nation of persons, objects or environment is to be eliminated
and any unavoidable radiation exposure must be kept as low as
possible even below the stipulated limits by taking into con-
sideration the state of science and technology as well as the
circumstances of the individual case. According to sec. 28
para. 3, a maximum whole body dose limit of 5 rem or a maximum
thyroid dose limit of 15 rem respectively in the environment
are to be taken as a basis when planning constructional and
other technical protective measures against accidents of a nu-
clear facility. The licensing authority can regard this pre-
caution as fulfilled, if, concerning the design of the facili-
ty, those incidents have been taken as a basis which, accord-
ing to the Safety Criteria for Nuclear Power Plants (sec. 3.1)
and the Guidelines of the Reactor Safety Commission (sec. 3.2)
are to determine the design.

The immission protection concept of sec. 45 of the Radiologi-
cal Protection Ordinance stipulates the whole body dose limit
for individual persons of the public. It includes all dis-
charges from other nuclear facilities within the respective
site and eventual radiological pre-impacts. At the same time,
the least favourable locations and all relevant exposure path-
ways must be taken into consideration. The whole body dose
limit of 30 mrems/year is valid for the liquid as well as for
the airborne release. 90 mrems/year must not be exceeded for
the thyroid through food chains. The fulfilment of this regqu-
lation can, as a rule only be proved by radio-ecological anal-
yses. This expenditure can be justified in the case of nuclear
facilities, research centres and large hospitals, but not in
the case of minor uses of radionuclides to which is applied
the emission protection concept of sec. 46. It stipulates re-
lease limits in form of concentration limits as far as an ex-
ceeding of the immission protection limits of sec. 45 can be
exluded, i.e. the emission protection concept functionally de-
pends on the immission protection concept.
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The occupationally exposed persons are classified into two
groups, the category A, for which by dropping the former expo-
sure dose limit of up to 12 rems per year depending on the ac-
cumulated occupational dose (life dose) only 5 rems per year
are now permitted, and the category B, for which the dose
limit is fixed at 1,5 rems per year (sec. 49 para. 1 of the
Radiological Protection Ordinance). Furthermore, a licensing
requirement, according to sec. 20a has been introduced for
those having their personnel at another facility, and a dose
card according to sec. 62 para. 2 for the supervision of the
total radiation exposure. This regulation, which is of partic-
ular importance to maintenance, testing and repair personnel,
is to ensure that employed and contracted personnel in nuclear
plants are likewise subject to a general radiological protec-
tion supervision.

with the fourth amendment of the Atomic Energy Act and sec. 47
of the Radiological Protection Ordinance, a new legal basis
has been established for the disposal of radioactive wastes.

- There still exists a general requirement to deliver radioac-
tive wastes to a State collection facility or to a licensed
facility for the disposal of wastes. For the delivery to con-
ventional facilities for disposal, only those materials are
permitted which, in accordance with the definition, are no
longer radioactive wastes but conventional wastes. It is set-
tled in particular that nobody can evade the delivery require-
ment by dividing his radioactive wastes into wastes below the
activity or concentration allowance. It is, however possible
to clarify the diposal of radioactive wastes in a special 1li-
censing procedure which is to be carried out by the responsi-
ble authority by considering radio-ecological aspects.

The Radiological Protection Ordinance distinguishes between

two groups of persons responsible for radiological protection:
The person responsible for the radiological protection, iden-
tical with the licensee or the person responsible for the no-
tification, and the mandatories charged by the person respon-
sible for the radiological protection to guide or to supervise
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% the work subjekt to licensing or to notification. A person is

= responsible for the radiological protection if he is subject

to licensing or to notification. It is his duty to provide for
the radiological protection necessary in particular by prepar-
ing suitable rooms, protective engineered features, utensils
and safety equipment for the personnel, by an appropriate con-
trol of the operation and by providing for sufficient and
well-trained personnel. The person charged with the radiation
protection has to supervise the observance of the protective
regulations of the Radiological Protection Ordinance. In order
to fulfil his task, he must dispose of internal independence
and possess the decision competence. Appropriate settlements
are to be notified to the responsible authority.

2.2 Nuclear Licensing Procedures Ordinance

The Ordinance for the Procedures for the Licensing of Facili-
ties in Accordance with sec. 7 of the Atomic Energy Act, Nu-
clear Licensing Procedures Ordinance (Atomrechtliche Verfah-
rensverordnung = AtVfvV) /7/, which has been enforced in 1977,
is a modified concept of the former Atomic Installations Ordi-
nance. The licensing procedures for nuclear facilities are
settled according to the regulations of the Nuclear Licensing
Ordinance which, in numerous aspects corresponds to those of
the Federal Immission Protection Act (Bundes-Immissionsschutz-
gesetz = BImschG). These regulations are supplemented by the
Federal Administrative Procedures Act (Verwaltungsverfahrens-
gesetz des Bundes = VwVfG), which contains guidelines for rel-
evant constitutional issues, as e.g. the participation of the
parties concerned in licensing procedures, solutions for sim-
plifying the procedures in case of mass involvement, and re-
quirements for organizing a public hearing.

In sec. 3 of the Nuclear Licensing Procedures Ordinance, the
documents to be submitted for the examination of the licensing
prerequisites in the case of an application, are rendered more
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a safety report describing the facility and its operation
and explaining it by means of site plans and survey dia-
grams, as well as describing the effects and risks connect-
ed with the facility and its operation and presenting the
protective measures required according to sec. 7 para. 2
no. 3 of the Atomic Energy Act,

supplementary plans, illustrations and descriptions of the
facility and its components,

statements as to which components and operational proceed-
ings are to be secured in particular against interferences
and third party's impacts and which protective measures are
planned for this,

data to enable an examination of the reliability and the
expert knowledge of those persons responsible for the con-
struction of the facility and for control and supervision
of its operation,

data to verify that the persons having other functions in

the operation of the facility posses the knowledge required

according to sec. 7 para. 2 no. la of the Atomic Energy Act,

a catalogue containing all the data essential for the safe-
ty of the facility and of its operation, the measures for
the prevention and mitigation of accidents and damages; and
a programme for the tests planned at components important to
safety (safety specifications),

propositions concerning the financial coverage of liability
claims, and

a catalogue of the measures planned in order to keep water,
air and soil free of contamination.

The Federal Minister responsible for nuclear safety may deter-

mine additional details by means of general administrative re-
gulations.

Apart from these documents, the applicant has to submit an un-
derstandable short description of the facility and of its pre-
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sumptive effects on the public and the environment to the 1li-
censing authority; these documents are supposed to be of use
for a better general comprehension when making the documents
accessible to the public. If the documents do not meet the re-
quirements, the licensing authority requests the applicant to
complete them within an appropriate period of time.

After having noticed the application for a licensing of a nu-
clear facility, the licensing authority makes the application,
the safety report and the short description accessible to the
public for a two-month period in order to facilitate the as-
sertion of objections. Besides, the licensing authority can

grant perusal into the documents according to its discretion
(sec. 4 - 7 of the Nuclear Licensing Procedures Ordinance).

In the sec. 8 - 13 of the Nuclear Licensing Procedures Ordi-
nance, purpose and object of the public hearing, participa-
tion, omission, cancellation and continuation of the hearing,
chairmanship and minutes are settled in such a manner that
an orderly and proper course is ensured. In particular, the
chairmanship of the hearing can structure the objections to be
discussed according to the subjects and determine the order of
the objections, to restrict the presence of the objectors to
the time period during which the subject to which their objec-
tions refer is dealt with and to limit the speaking time.

The authority decides on a licensing application by consider-
ing the total result of the procedure (sec. 15 of the Nuclear
Licensing Procedures Ordinance). It has to issue the decision
by letter, to justify it by letter and to send it to the ap-
plicant and to the objectors.

In order to simplify the mode of proceeding, it is possible to
replace the otherwise prescribed direct transmission of the
licensing decision by a public notification if there are more

than 300 objections tp a licensing application (sec. 17).
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Part licenses or preliminary decisions can be issued upon ap-.
plication. If a part license is applied for, definitive state- -
ments as a rule, need only be made with respect to the object
of the partial license. It can be granted if a preliminary
examination proves that the licensing prerequisites, with re-
spect to the construction and operation of the entire facility
are complied with and if there is a justified interest in the
granting of a part license (sec. 18 of the Nuclear Licensing
Procedures Ordinance). Applications for preliminary decisions
may refer to the site or not. The preliminary decision must,
in addition to the exact definition of the object on which
definite decisions will be taken, contain among other things
the prerequisites and provisos as well as the notice that the
preliminary decision does not give claim on the construction
of the facility or of its components (sec. 19 of the Nuclear
Licensing Procedures Ordinance).

The Nuclear Licensing Ordinance settles the nuclear licensing
procedure for enrichment facilities, fuel fabrication plants,
nuclear reactors and reprocessing facilities. The addition-
ally required licenses, permissions and concessions according
to other legal regulations (building, water, trade, environ-
mental regqulations etc.) for the construction and operation of
the facilities are granted on the basis of individual licens-
ing procedures. An exception is only made if a nuclear fa-
cility is simultaneously subject to lincensing according to
sec. 4 of the Federal Immission Protection Act: in this case,
it will be then included in the nuclear license. In order to
achieve an expedient cooperation of the authorities as compre-
hensive as possible despite this split into numerous individu-
al procedures, the nuclear licensing authority is obliged to
coordinate functions according to sec. 7 para. 4 no. 6 of the
Atomic Energy Act and to sec. 14 of the Nuclear Licensing
Procedures Ordinance. It is required to involve all Federal,
State, local and other authorities whose field of responsibil-
ity is concerned.
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2.3 Nuclear Financial Security Ordinance

The liability regulations of the Atomic Energy Act would be
incomplete, if those required to pay compensation would not
compose of the means to comply with any claims laid on them.
The security to be provided by the owner of a nuclear facility
for covering the legal liability for damages, the financial
security, is fixed by the nuclear licensing authority. The
evidence of financial security, as a rule a liability insur-
ance, is a licensing prerequisite. Details are settled in the
Ordinance for the Financial Security in Accordance with the
Atomic Energy Act, Nuclear Financial Security Ordinance (Atom-
rechtliche Deckungsvorsorgeverordnung = AtDeckV) which re-
placed the former Nuclear Financial Security Ordinance and
came into force in 1977 /8/. According to this ordinance, the
coverage for a standard case has to be taken as a basis when
fixing the coverage sum. The standard coverage depends on the
type, mass, activity or characteristics licensed of the radio-

active materials.

In the case of nuclear reactors (sec. 9 of the Nuclear Finan-
cial Security Ordinance), the standard coverage depends on the
maximum output, i.e. the maximum thermal output at which the
reactor is permitted to be operated according to the licence.
It amounts to 5 million DM up to 1 MW and 1 million for each
additional MW up to the maximum sum of 500 million DM. Conse-
guently, the maximum amount is reached at a thermal output of
496 Mw.

In the case of fuel fabrication plants and enrichment facili-
ties, the standard coverage depends on the type and mass 1li-
censed of the nuclear fuels permitted to be handled at the fa-
cility (sec. 11 para. 1 of the Nuclear Financial Security Or-
dinance). In the case of reprocessing facilities (sec. 11
para. 2), the licensed annual capacity is to be taken as a ba-
sis, whereby the maximum standard coverage of 500 million DM
is reached at an annual capacity of 500 t.
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3. REGULATORY GUIDES

3.1 Safety Criteria

The first step toward rendering the safety requirements of the
Atomic Energy Act and of the associated ordinances more con-
crete by technical provisions was to draw up Safety Criteria
for Nuclear Power Plants /9/ (figure 3). They are supposed to
become the technical appendix of a general administrative reg-
ulation still to be established. In order to be able to prac-
tice the requirements contained therein as early as possible
and homogeneously, they have been published and released for
utilization. The Safety Criteria have, in particular, been
developed for nuclear power plants with light water reactors.
A draft of sSafety Criteria based thereon for gas-cooled high
temperature reactors has well been elaborated /10/. They apply
to all other types of nuclear power plants entirely in the
non-specific requirements and analogously in the specific
requirements. Parts of the groups dealt with in detail are:
_principles of safety precaution; quality assurance, test-
ability, radiation exposure of the environment and within the
facility, design of the working place, working process and
working surroundings, external events, protection from fire
and explosion; access control, escape routes and communication
means as well as the decommissioning and demolition of nuclear
power plants; reactor design, inherent safety, and reactor
pressure vessel internals; reactor coolant pressure boundary,
residual heat removal after specified normal operation and af-
ter a loss of coolants; process monitoring and alarm systems,
incident instrumentation, equipment for control and shutdown
of nuclear reactors, control room and auxiliary control equip-
ment; reactor protection system; emergency power supply; nu-
clear reactor containment, design bases for the containment,
containment leakage tests, containment penetrations, heat re-
moval from the containment; ventilation systems; radiological
protection monitoring, activity monitoring of gaseous and lig-
uid wastes, environmental monitoring; handling and storage of
nuclear fuels and other radioactive materials.
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3.2 RSK Guidelines

The Reactor Safety Commission (Reaktor-Sicherheitskommis-
sion = RSK), advising the Federal Minister of the Interior,
has summarized the safety requirements, which, according to
its opinion, should be met concerning the design, construction
and operation of nuclear power plants, into Guidelines. For
nuclear power plants with pressurized water reactors, Guide-
lines have already been worked out in the third edition /11/,
and there is a draft of Guidelines for nuclear power plants
with boiling water reactors /12/. It is the purpose of these
guidelines, first of all, to simplifty the deliberation proc-
ess within the Reactor Safety Commission and to give, already
at an early point of time, indications as to the requirements
it considers necessary. These Guidelines deal with site, reac-
tor core, vessels amd piping systems, containments, electrical
equipment of process and safety systems, control room, venti=-
lation systems, radiological protection monitoring, protection
from fire, working place and working surroundings, work prepa-
rations, handling of nuclear fuels and other radioactive ma-
terials, decommissioning and demolition, protective measures
against component failure, natural and man-made events, fail-
ure of reactor scram at operational transients, possible leaks
and breaks, systems for the heat removal after accidents,
measures for the limitation of hydrogen concentration and in-
cident instrumentation. Some chapters of the RSK Guidelines
are very detailed since the corresponding regulatory guides
or standards of the Nuclear Safety Standards Commission (Kern-
technischer Ausschuf = KTA) are still lacking. As far as the
respective guides or standards have been worked out, they are
referenced and necessary supplements stated. If manufacturing
and operating organizations comply with the guidelines, the
Reactor Safety Commission can, within a short period of time,
decide on the respective project. If the fulfilment cannot be
proved, a solution must be offered which is equivalent from a
safety point of view. The Guidelines, originally compiled for
internal use of the Reactor Safety Commission, have obtained a
great practical importance, as the licensing authorities usu-
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ally demand the proof of their fulfilment within the scope of
the assessment of facilities.

3.3 oOther Guidelines

In supplement to the legal regulations, consisting of the
Atomic Energy Act and the associated ordinances, there are ad-
ditional guidelines to make the vague legal terms used to de-
scribe safety requirements for nuclear facilities more con-
crete; this is, for example, applied to Safety Criteria, RSK
Guidelines and other regulatory guides (figure 3). As a rule,
the subordinate authorities have, according to a voluntary
agreement, sticked to the standards stipulated therein. It is
in the scope of the official contracting ensured that experts
called in during the nuclear licensing and supervising proce=-
dure take these guidelines into consideration.

These regulatory guides proceed from different ways; they are
partly based upon the recommendations of the advisory bodies
of the Federal Minister of the Interior, responsible for safe-
ty and radiological protection, and partly upon the results of
special task groups or of ordered research studies. They have
all been passed by the States' Committee on Nuclear Energy,
which means that the Federation and the States have agreed up-
on their homogeneous application in nuclear licensing and su-
pervising procedures. The reason for such proceeding was that,
concerning certain questions, there was no recognizable state
of science and technology which would, if not the establish-
ment of safety standards, in any case justify the establish-
ment of general administrative regulations. On the other hand,
however, decisions which, for reasons of expediency should be
independent of the individual case, were to be taken in the
current procedure (appendix 1).
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4. ASSOCIATED TECHNICAL PROVISIONS

4.1 safety sStandards

Safety standards are to show a recognized way to the fulfil-
ment of safety requirements (figure 3). Whereas it is reserved
to the legislator and to the authorities responsible for en-
forcing the Atomic Energy Act, the associated ordinance and
administrative regulations to indicate the safety requirements
to be met by the nuclear facilities, all interested groups are
asked to contribute to the elaboration of safety standards.
Since only the cooperation between manufactures and construc-
tors, owners and operators, independent experts as well as
Federal and State authorities renders possible the use of the
entire present knowledge, the Federal Minister of the Interior
has in 1972 established the Nuclear Safety Standards Commis-
sion (Kerntechnischer AusschuB = KTA). This committee consists
of 10 members respectively from the groups mentioned above and
of 10 additional members of organizations with special techni-
cal knowledge.

It is the task of the KTA to provide for the establishment and
application of the safety standards in those fields in which
general approval of experts can be expected. These Safety Stan-
dards are usually worked out by task groups which are super-
vised by standardization organizations, scientific~technical
associations or by enterprises concerned. The work usually be-
gins with the establishment of a collation in which all rele-
vant pieces of information are compiled and in which opinions
are expressed concerning the question to which extent the re-
spective subject is suited for the establishment of a safety
standard. It continues with the meetings of the task group
which concludes its work by submitting a first draft. This
draft will then be examined by a sub-committee responsible
for a larger field of activity, presented to the five mem-
ber groups of the KTA for (internal) comment and finally be
passed as a draft by the KTA for publishing. At the same time,
the public is requested to express its opinion within three



- 26 =

months; these opinions will be taken into consideration when
preparing the final version. Only after having conducted this
preparing and ratifying procedure, the KTA can finally decide
on the safety standard.

Even if applying KTA Standards, the licensing and supervising
authorities can only then consider the safety requirements
met, if they correspond to the resprective state of science
and technology, which means that their applicability has to be
verified.

In all KTA meetings, decisions must be taken concerning the
placing of orders for new projects, the acceptance of colla-
tions as well as the approvement of draft standards and stand-
ards. Any KTA decision must be borne by a 5/6 majority whereby
majorization of KTA member groups is excluded. In the meantime,
there is a larger number of KTA Standards which are gradually

forming a comprehensive standards programme (appendix 2).

4.2 Technical Standards

Technical standards are, above all, to contribute to a ration-
al order in the technical field by the establishment of stand-
ards concerning production, delivery, dimensioning, planning,
testing, quality, safety, material and information in order to
make an effective contribution to the general rationalization
endeavourments (figure 3). The German Standards Institute

(Deutsches Institut fiir Normung = DIN) is one of the most im~-
portant organizations working on technical standards. Like in
the other standards committees, all interested groups are rep-
resented in the Technical Committee on Nuclear Engineering

(Normenausschu Kerntechnik = NKe) although there is no frac-
tionating or voting procedure. As far as the NKe works out

safety standards as part of its work program, its activity is
coordinated with the KTA. The NKe provides task groups; the

draft standards worked out by them pass the KTA ratifying pro-
cedure. These KTA Standards are at the same time DIN Standards
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and part of the nuclear standards programme. The elaboration
of the other DIN Standards is less formalized; usually colla-
tions are not worked out, but a standard draft is directly
tackled. The respective subcommittees meet as often as neces-
sary until the draft can be published for general comments
within 6 months. After this period, the comments submitted
are discussed and a final version is eventually approved. A
major number of nuclear standards and draft standards have al-
ready ben published (appendix 3). In addition, the work re-
sults of other standards committees, particulary of the Tech-
nical Committee on Radiology (NormenausschuB Radiologie = NAR)
and on Materials Testing (Fachnormenausschuf Metrialpriifung =
FNM) are of interest for radiological protection.

4.3 Other Recommendations

Independent of the legal regulations directly applicable ac-
cording to the building, water, trade law etc. and of the
guidelines established for their enforcement, other conven-
tional guidelines are often referred to as far as there are no
relevant safety standards for nuclear facilities (figure 3).
It is, however, necessary to verify each individual case
whether they are applicable unchanged or only after a corre-
sponding adaptation to meet safety requirements which might be
more comprehensive. Among the conventional safety guidelines,
standards and recommendations which are used in the described
way, there are the Technical Standards for Steam Boilers
(Technische Regeln fiir Dampfkessel = TRD) /13/, leaflets of
the Pressure Vessel Association (Arbeitsgemeinschaft Druckbe-
halter = AD) /14/, DIN Standards, Provisions of the Society of
Electrical Engineers (Vorschriften des Vereins Deutscher Elek-
trotechniker = VDE-Vorschriften) /15/, Guidelines of the Soci-
ety of Mechanical Engineers (Regeln des Vereins Deutscher
Ingenieure = VDI-Regeln) /16/ and numerous guidelines, leaf-
lets and specifications of professional associations.
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Supplementary to the national nuclear and other standards, in-
ternational and foreign safety standards are considered. Part
of these standards is the Nuclear Safety Standards Program
(NUSS Program) of the International Atomic Energy Agency
(IAEA) which compiles the general safety requirements for nu-
clear power plants in Codes of Practices concerning the sub-
jects of site, design, operation, quality assurance and gov-
ernmental organization as well as the instruction for meeting
these requirements in associated Safety Guides (appendix 4).
These recommendations are usually more general than national
standards; they have, in any case, the advantage that they
take into consideration the worldwide obtained experiences on
the nuclear field and accordingly indicate a common basis of
minimum safety requirements and recognized instructions for
their compliance. The International Organization for Standard-
ization (ISO) has, in addition, a nuclear standardization pro-
gramme which in particular considers radiological protection,
nuclear power plants, radioactive sources and nuclear fuel
technology. The International Electrotechnical Committee (IEC)
is as well worth mentioning with its standardization program
in the field of nuclear instrumentation. IAEA, ISO and IEC co-
operate closely and have coordinated their activities in such
a manner that they mutually serve as supplements.

5. DISTRIBUTION OF RESPONSIBILITIES

5.1 Federal Executive Administration

It lies within the responsibility of the States, which act on
behalf of the Federal Government, to translate the legislation
on nuclear energy and on radiological protection into practice.
For this purpose, they have established their own responsible
authorities. In addition, the States have issued several ad-
ministrative directives for the implementation. Although these
directives are addressed exclusively to the State authorities,
they are of importance for the applicant/licensee by giving
him indications as to the correct application and the regula-
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tory position in the licensing and supervising procedure. The
administrative directives consider the results of joint dis-
cussions between the supreme State authorities and the Federal
Minister of the Interior (Bundesminister des Innern = BMI) re-
sponsible for the supervision of lawfulness and expediency.
Licences for the construction and operation of nuclear facili-
ties are granted by the supreme State authorities, in most
cases by the Ministers of Economics in cooperation with the
Ministers for Labour and Social Affairs.

The supreme State authorities are also the supervisory author-
ities, according to sec. 19 of the Atomic Energy Act, to en-
sure the observance of all relevant regulations. According to
sec. 9 and 9b, they are the licensing authorities and overall
zoning authorities respectively, who license treatment, proc-
essing or other use of nuclear fuels outside of facilities
subject to licensing, construction of State collection facil-
ities for the intermediate storage of radioactive wastes, and
construction of Federal facilities for securing and disposing
radioactive wastes. Besides, there are also direct responsi-
bilities of Federal authorities, as, for example, the Federal
Office for Trade and Industry (Bundesamt fiir gewerbliche Wirt-
schaft = BAGW) is responsible for the import and export of nu-
clear fuels, and the Federal Institute of Physics and Tech-
nology (Physikalisch-Technische Bundesanstalt = PTB) for the
transportation of nuclear fuels (Table 1).

The implementation of the Atomic Energy Act by the States on
behalf of the Federal Government means that

- the selection of the authorities responsible for licensing,
according to the sec. 7, 7a nd 9, and the cancellation and
revocation of these licenses, as well as the overall zoning
according to sec. 9b and the suspension of the overall zon-
ing decision lie within the responsibility of the States,

- the State authorities are subject to the directives of the
responsible Federal Minister,



State Licensing Authorities Supervisory Authorities

0€

Governmental Custody Transportation
Nuclear Installations Utilization of Nuclear| Installations of Nuclear Fuel (§ 5) of Nuclear Fuel
(§ 7) Nuclear Fuel (§ 9) (§ 7) Utilization of (§ 4)
Nuclear| Fuel (§ 9)
Baden- Min. f. Wirtschaft, Min. f. Arbeit, Ge- Min. f. Arbeit, Ge- Physikalisch-Techni~ Genehmigung:
Wirttem- Mittelstand u. Verkehr sundheit u. Sozial- sundheit u. Sozial- sche Bundesanstalt Physikalisch-Technische
berg im Einvern. mit Min. ordnung im Einvern. ordnung ! Bundesanstalt
f. Arbeit, Gesundheit mit Min. f. Wirtschaft, Aufsicht:
u, Sozialordnung u. Mittelstand u. Verkehr Min. £. Arbeit, Gesund-
Innenmin. u. Innenmin. heit u. Sozialordnung
Bayern Staatsmin. f. Landes- Staatsmin. f. Landes- Staatsmin. f. Landes- Physikalisch-Techni- Genehmigung:
entwicklung u. Umwelt- entwicklung u. Umwelt- entwicklung u. Umwelt- sche Bundesanstalt Physikalisch-Technische
schutz im Einvern. mit fragen im Einvern. mit fragen Bundesanstalt
Staatsmin. f. Arbeit Staatsmin. f. Arbeit Fir bestimmte Einzel- Aufsicht:
u. Sozialordnung, bei u. Sozialordnung fdlle ist das Landesamt Landesamt f. Umweltschutz
Energieanlagen auBerdem f. Umweltschutz mit der
mit Staatsmin. f. Wirt- Ausiibung der Aufsicht
schaft u. Verkehr beauftragt worden
(§ 24 abs. 2, 8.3 AtG)
Berlin Senator f. Wirtschaft Senator f. Wirtschaft Senator| f. Wirtschaft Senator f. Wirtschaft Senator f. Wirtschaft
Bremen Senator f. Wirtschaft Senator f. Wirtschaft Senator f. Arbeit Physikalisch-Techni- Genehmigung:
u. AuBenhandel im Ein- u. AuBenhandel im Ein- sche Bundesanstalt Physikalisch-Technische
vern. mit Senator f. vern. mit Senator f. Fiir die der Bergaufsicht Bundesanstalt
Arbeit Arbeit unterliegenden Anlagen Aufsicht:
Im Aufsichtsbereich Im Aufsichtsbereich - Oberbergamt f. d. Freie a) Senator f. Hidfen,
der Beh&rden - der BergbehSrden - Se- u. Hansestadt Bremen - Schiffahrt u. Verkehr
Senator f. Wirtschaft nator f. Wirtschaft u. Clausthal-Zellerfeld b) Gewerbeaufsichtsamt
u. AuBenhandel allein AuBenhandel allein
Hamburg Arbeits- u. Sozialbe- Arbeits— u. Sozialbe- Arbeits- u. Sozialbe- Physikalisch-Techni- Genehmigung:
horde hérde horde sche Bundesanstalt Physikalisch-Technische
Bundesanstalt
Aufsicht:
Arbeits- u. Sozialbeh&rde
Hessen Hessischer Min. f. Hessischer Min. f. Hessischer Min. £. Physikalisch-Techni~ Genehmigung:
Wirtschaft u. Technik Wirtschaft u. Technik Wirtschaft u. Technik sche Bundesanstalt Physikalisch-Technische
im Einvern. mit dem im Einvern. mit dem Bundesanstalt
Hessischen Sozialmin. Sozialmin. u. dem Aufsicht:
u. dem Hessischen Min. Hessischen Min. d. a) Kreispolizeibehdrde
d. Innern Innern b) Bezirkspolizeibeh&rde

c) Wasserschutzpolizei
d) Gewerbeaufsichtsamt

Nieder- Sozialmin. Sozialmin. Sozialmin. Physikalisch-Techni~ Genehmigung:

sachsen Im Bereich d. Bergwe- Im Bereich d. Bergwe- Im Bereich d. Bergwe- sche Bundesanstalt Physikalisch~Technische
sens — Min. f. Wirt- sens - Min. f. Wirt- sens = Min. f. Wirt- Bundesanstalt
schaft u. Verkehr schaft u. Verkehr schaft u. Verkehr Aufsicht:

Gewerbeaufsichtsamt
Im Bereich d. Bergwesens
- Bergamt

Table 1 (1):
Nuclear Licensing and Supervisory Authorities




State

Nuclear Installations

Licensing Authorities

Utilization of
Nuclear Fuel (§ 9)

Supervisory Authorities

Nuclear Installations
(§ 7) Utilization of
Nuclear Fuel (§ 9)

Governmental Custody
of Nuclear Fuel (§ 5)

Transéortation
of Nuclear Fuel
(§ 4)

Min. £. Arbeit, Ge-
sundheit u. Soziales
Im- Bereich des Bergwe-
sens — Min. f£. Wirt-
schaft, Mittelstand u.
Verkehr

Physikalisch-Techni-
sche Bundesanstalt

Genehmigung:
Physikalisch-Technische
Bundesanstalt
Aufsicht:

a) MinE f. Arbeit, Ge-
sundheit u. Soziales
f£. Bahn n. d. Lan-
deseisenbahnges.

b) Reg. Prds. Miinster
u. Reg. Prids. Diis-
seldorf f. Luft-
fahrzeuge

c) Urtl. Polizeibeh. £.
StraBen

d) Wasserschutzpolizei
f. Wasserstrafen

sundheit u. Umwelt im

Min. f. Soziales, Ge-
sundheit u. Umwelt

Physikalisch-Techni-
sche Bundesanstalt

Genehmigung:
Physikalisch-Technische
Bundesanstalt

Aufsicht:

Min. f. Soziales, Ge-
sundheit u. Umwelt

ordnung u. Bauwesen

Min. f. Umwelt, Raum-
ordung u. Bauwesen im
Einvern. mit Min. f.
Wirtschaft, Verkehr u.
Landwirtschaft

Physikalisch~Techni-
sche Bundesanstalt

Genehmigung:
Physikalisch-Technische
Bundesanstalt

Aufsicht:

Min. f. Wirtschaft,
Verkehr u. Landwirt-
schaft|

im Einvern.
Wirtschaft

Sozialmin.

Physikalisch-Techni-
nische Bundesanstalt

Genehmigung:
Physikalisch-Technische
Bundesanstalt

Aufsicht:

Sozialmin. oder Min. £.
Wirtschaft u. Verkehr
i.R. ihrer fachlichen
Zustdndigkeit

(§ 7

Nord- Min. £. Arbeit, Ge- Min. f£. Arbeit,

rhein- sundheit u. Soziales sundheit u.

Westfalen u. Min. £. Wirtschaft, u. Min. £. Wirtschaft,
Mittelstand u. Verkehr Mittelstand u.
gemeinsam gemeinsam

Rhein- Min. f. Wirtschaft u. Min. f. Soziales,

land- Verkehr im Einvern.

Pfalz mit Min. f. Soziales, Einvern. mit Min.
Gesundheit u. Umwelt Wirtschaft u.

Saarland Min. f£. Wirtschaft, Min. f. Wirtschaft,
Verkehr u. Landwirt- Verkehr u.
schaft im Einvern. mit schaft im Einvern. mit
Min. f. Umwelt, Raum- Min. f. Umwelt,
ordnung u. Bauwesen

Schleswig— Sozialmin. im Einvern. Sozialmin.

Holstein mit Min. £. Wirtschaft mit Min. £f.

u. Verkehr u. Verkehr
Table 1 (2):
Nuclear

Licensing and Supervisory Authorities

- T€
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- the Federal supervision includes the lawfulness and expedi-
ency applied by the States concerning the compliance with
their tasks,

- the Federal Government can require reports and the submis-

sion of files and documents on the subject and send commis-
sioners to all authorities.

5.2 Licensing Authorities

After receipt of the application for the granting of a license,
the nuclear licensing authority examines whether the licensing
prerequisites have been complied with (figure 4). This judge-
ment, which depends on the state of science and technology,
requires substantial expert knowledge. For this purpose, the
authorities, according to sec. 20 of the Atomic Energy Act,
consult expert organizations, as, for example, the Technical
Inspection Agencies (Technische Uberwachungs-Vereine = TUV)
and the Reactor Safety Company (Gesellschaft fiir Reaktorsi-
cherheit = GRS), but it consults as well independent experts
(sec. 5.4). By order of the licensing authorities, the experts
work out detailed safety assessments and conduct technical in-
spections concerning all components important to safety. The
experts participate in the whole licensing procedure, begin-
ning with the assessment of site and concept, during the en-
tire construction time, commissioning and operation and ending
with the decommissioning/demolition.

In accordance with the authorities responsible for the conven-
tional environmental protection, the licensing authority has,
as well, to judge whether the prerequisites of the licence ne-
cessary according to the Federal Immission Protection Act are
fulfilfed. The granting of all other licenses necessary is the
task of the respective responsible authority. Experts are also
consulted during these procedures.

The nuclear licensing authority has to announce the project in
its official gazette and also in local newspapers which are in
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circulation in the region of the facility site. The announce-
ment must be indicated in the Federal Register.

The announcement has (sec. 5 of the Nuclear Licensing Proce-
dures Ordinance) to

- 1indicate, where and when the application and other docu-

ments are accessible for inspection;

- invite to raise eventual objections at a place to be indi-
cated in the announcement within the two months during
which the documents are available for inspections;

- set a date for the public hearing or to indicate that a
date for a hearing will be set and announced in the same
manner as the project;

- point out that the objections will be debated during that
hearing, even if the applicant or the persons who raised
the objections are absent;

- point out that the transmission of the decision on the ob-
jections can be substituted by a public announcement in
case of a transmission number of over 300.

The public announcement and the availability of documents for
inspections is not necessary if a former announcement and
availability of the relevant documents for inspection of the
facility to be licensed has already been carried out and if a
repetition would not reveal any circumstances which would be
of interest for third persons.

Oral discussions of the objections are to take place with the
applicant and those persons who reaised the objections (figure
5 and 6). This does not apply to objections which are based on
special civil law claims and which are referred to the course
of law before the regular courts. During the nuclear licensing
procedure, the public hearing is to give the persons, feeling
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infringed upon their rights, the opportunity to explain their
objections and deliberations in detail, which makes it possi=-
ble for the licensing authority to consider all the objections
raised in its decision.

The decision of the licensing authority must be transmitted to
all persons who raised objections. These objections must either
be taken into consideration, be included in the licensing con-
ditions or be rejected if the licensing authority regards them
as unfounded. The licensing decision becomes effective within
a determined period of time. Within this time period, appli-
cant and objectors can bring action against the decision in
the administrative courts.

The experience showed that, in this phase, objectors often ap-
peal to administrative courts to have the lawfulness of the
licensing decision and the preservation of their rights inves-
tigated. For this case, the entire system of proceedings, in
particular the suspension of the immediate execution of the
license is at disposal until the decision in the main issue is
taken. The duration of legal administrative procedures carried
through all instances can delay the execution of the license,
e.g. the beginning of the construction or the commissioning of
a facility, by years.

5.3 Federal Supervision

After the receipt of a license application, the nuclear 1li-
censing authority involves the Federal Minister of the Interi-
or (Bundesminister des Innern = BMI), who is responsible for
the supervision of lawfulness and expediency and who can, for
this purpose, demand the submission of all relevant documents.
The BMI involves other Federal authorities whose field or re=-
sponsibility is concerned and he consults experts if consid-
ered necessary. In particular, he relies on the recommenda-
tions of his advisory bodies, especially of the Reactor Safe-
ty Commission (Reaktor-Sicherheitskommission = RSK), the Radi-
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ological Protection Commission (Strahlenschutzkommission =
SSK) and of the Expert Commission for Security Questions of
the Nuclear Fuel Cycle (Sachverstdndigenkommission fiir Fragen
der Sicherung des Kernbrennstoffkreislaufes = SSB).

For many years now, the RSK has been advising the Federal Min-
ister of the Interior concerning safety questions of nuclear
facilities. The advice concentrates on basic questions and
basic problems. The RSK, as a rule, consists of 20 members.
The membership in the RSK is personally and honorary. The mem-
bers are called by the BMI from the following special fields:
reactor operation, constructional and mechanical engineering,
thermodynamics, chemical engineering, materials, constructions,
instrumentation and control, reactor physics, electrical engi-
neering, reactor chemistry, radiation protection, environmen-
tal protection, radiation biology and nuclear medicine. The
RSK members are independent and not subject to directives;
within the RSK, they represent solely their personal expert
opinion and not the organizations or institutions they belong
to in their main occupation. The results of the RSK discus-
sions are submitted to the BMI in form of comments or recom-
mendations. The BMI publishes the recommendations of the RSK
in der Federal Register to make the consulting process trans-
parent.

The Radiological Protection Commission has the task to advise
the Federal Minister of the Interior in all questions of pro-
tection from the dangers of ionizing radiation. As a rule, the
SSK consists of 15 members who are to have experience in one
of the following main categories: biophysics, radiochemistry,
radioecology, radiation biology, radiation genetics, radiation
physics, health physics, health physics instrumentation, and
radiological protection techniques. Like in the RSK, the mem-
bership in the SSK is also a personal honorary office; the
members are independent experts and not subject to directives;
they only state their own expert opinion and not the opinion
of the organizations or institutions they belong to. SSK deci-
sions (recommendations, comments) are submitted to the Federal
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Minister of the Interior. The BMI publishes the recommenda-
tions of the SSK in der Federal Register.

The third advisory body is the Expert Commission for Security
Questions of the Nuclear Fuel Cycle. The recommendations of
this committee refer to the protection of nuclear facilities
from third party's impacts or interferences and are therefore
usually confidential.

The BMI informs the responsible licensing authority of the re-
sults of his examination of an application and provides direc-
tives which must be considered. This means that a license can
only be granted if the licensing authority affirms the fulfil-
ment of the licensing prerequisites and if the BMI does not
provide different directives. The directives may include sup-
plementary requirements concerning safety and radiological
protection.

In order to organize an effective system for obtaining infor-
mation on the individual licensing and supervisory procedures,
on operational experiences and on international cooperation,
the States' Committee on Nuclear Energy has been established,
which annually meets several times under the chairmanship of
the BMI. In this committee, representatives of the nuclear 1li-
censing and supervisory authorities meet to discuss general
and specific problems and to decide on regulatory guides.

The tasks of the BMI on the field of the safety of nuclear
facilities and of radiological protection are generally to
stipulate a uniform Federal system of protective measures re-
quired according to the state of science and technology. This
is to ensure a homogeneous and high safety level for all
States. Responsibilities lie in the following fields:

- adaptation and development of the legislation on nuclear
energy amd radiation protection,

- didentification and solution of the inherent basic problems
in law, administration and politics,



- 40 -

- establishment of relevant criteria, guidelines, standards
and recommendations, as well as

- international harmonization of the measures for the protec-
tion from the dangers of nuclear energy.

The figures 4 and 7 illustrate the cooperation of the Federal

and State governments in the implementation of nuclear licens-
ing procedures.

5.4 Expert Consultants

An essential feature of the nuclear licensing and supervisory
procedures practice in the Federal Republic of Germany is the
consultation of experts by the responsible authorities for
safety assessments, conducting examinations and other supervi-
sory tasks. Such expert consultants can be organizations for
global tasks and individual experts for special task. The li-
censing authorities charged the Technical Inspection Agencies
(Technische Uberwachungs-Vereine = TUV) and the Reactor Safety
Company (Gesellschaft filir Reaktorsicherheit = GRS) with the
delivery of global assessments. For certain tasks, however,
experts from Federal or States' authorities, universities, re-
search institutions, and other places are called in. The ex-
perts make assessments concerning the safety questions related
to site, design, concept, construction, commissioning, and
decommissioning/demolition. In the global assessments, quality
examinations are proposed for the structures, systems and com-
ponents important to safety. The entire testing scope of the
quality examinations is divided into

- design review,
- materials, construction and pressure testing,
- acceptance and functional testing.

After the commissioning tests, nuclear facilities are subject
to recurrent tests, carried out in regular intervals.

The TiVs are private agencies. For about 100 years, they have
been inspecting safety measures in industrial installations
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subject to licensing and supervising. Their experts are in-
dependent concerning their assessments. For certain activity
fields, as for example for steam boilers and pressure vessels
or in the supervision of motor vehicles, they are officially
recognized, in other activity fields they are called in be-
cause of their qualification. The TUVs are subject to govern-
mental supervision. 7 out of the 11 TUVs operating in the Fed-
eral Republic of Germany and Berlin have established special
nuclear departments.

within the scope of the global assessment of nuclear facili-
ties, the regional TUV is normally charged with the necessary
assessments and tests. It usually subcontracts major parts of
the work to other TUVs and GRS. As the individual Technical
Inspection Agencies are independent, it is necessary to dicuss
different opinions in order to achieve an assessment as uni-
form as possible of similar reactor systems, which are con-
structed in different States and examined by different TUvs.
Therefore, the BMI has promoted the establishment of a Nuclear
Steering Committee of the Technical Inspection Agencies (TUV-
Leitstelle Kerntechnik), to which belong all TUVs with nuclear
departments and the GRS. The scope of the Steering Committee
includes facilities according to sec. 7 of the Atomic Energy
Act. Within this scope, it has the task to ensure a homogene-
ous examination and assessment of similar technical contents,
to establish and to control special task groups, to coordinate
the activities of its members in Committees outside of the
TUVs and GRS (e.g. KTA, AD, NKe, ISO, IEC), to record and to
transmit problems which are to be submitted to the BMI, as
well as to balance personnel capacities between the individual
TUVs and the GRS.

The GRS - supported and financed by the Federal Government,
the States Bavaria and Northrhine-Westfalia, the 11 TUVs and
the German Lloyd - takes over scientific studies on the field
of the safety of nuclear facilities and of the radiological
protection by order of the Federal Minister of the Interior.
By order of nuclear licensing and supervisory authorities, the
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GRS makes assessments concerning special safety-related ques-
tions, contributes to the preparation of safety-related stand-
ards and guidelines, and manages the German light-water reac-
tor safety research by order of the Federal Minister of Re-
search and Technology. Part of the other GRS tasks are the
support in the assessments made by other expert organizations
by official order, the participation in exchanging experiences
with authorities at home and abroad, the conducting of its own
research and development activities, and the analysis of new
safety concepts and safety systems. Affiliated to the GRS are
the secretariats of the Nuclear Safety Standards Commission,
of the Reactor Safety Commission and of the Radiological Pro-
tection Commission.

5.5 Applicants

The owner and subsequent operator of a nuclear power plant as
applicant addresses his licensing application to the responsi-
ble licensing authority of the State where the facility is to
be constructed. For this purpose, he has to submit several
documents which, for the most part, stem from his contractor,
who usually builds the installation as a turnkey project. Ap-
plicant is generally one of the major (electric) utilities
(Elektrizitdts-Versorgungsunternehmen = EVU), a fusion of sev-
eral EVUs or a subsidiary. Besides the EVUs, also other compa-
nies can be applicants, as, for example, an industrial plant
which needs electricity and process steam for its production.
The documents required according to sec. 3 of the Nuclear Li-
censing Ordinance are added to the application.

6. PROCEDURAL STEPS

6.1 General Procedure

The procedure for obtaining a construction or operating li-
cense for nuclear facilities according to sec. 7 of the Atomic
Energy Act is opened by the application submitted to the re-
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sponsible licensing authority (figure 7 and 8). It is finished
by the decision transmitted to the applicant, which may be a
license, in case with conditions, or a refusal. The licensing
authority involves all Federal, States' and other local au-
thorities concerned (sec. 2.2), informs the public by announc-
ing the application and by displaying the application docu-
ments (sec. 5.2), discusses objections raised against the
project with applicant and objectors (sec. 5.2), and takes
steps for the assessment of the technical licensing prereque-
sites by experts called in and for the conductance of the
quality examinations during construction and commissioning
(sec. 5.4).

6.2 Part Licences

Its is settled in sec. 7 of the Atomic Energy Act that the ap-
plicant must have a construction license before he starts the
construction works, and an operating license before the com-
missioning of the facility. The practical experience, however,
showed that this way is inexpedient since the licensing au-
thority requires final information on the subject of the 1li-
cense at a point of time when the applicant is not yet pre-
pared to submit these documents. On the other hand, the 1li-
censing authority must not take final decisions precipitately
so that it need not alter the decisions taken rashly by sup-
plementary requirements or by a revocation. This problem be-
comes even more complicated since the licensing prerequisites
stated in the Atomic Energy Act are kept very general and or-
dinances with a more detailed information on the technical
prerequisites for construction and operating licenses are
lacking. Therefore, the licensing authority, when deciding on
any licensing prerequisite, has, to a certain degree, also to
examine the prerequisites concerning the eventual operation of
the facility. For these reasons, and in order to enable the
licensing authority to consider the latest state of science
and technology on the field of reactor safety during the con-
struction period of a nuclear facility lasting several years,
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construction and operating licenses are usually split into
several part licences.

On the whole, the licensing procedure can, for example, be di-
vided into the following steps:

- First part construction license (permits limited first con-
structional measures and at the same time contains the ap-
proval of the site and of the basic safety concept of the
facility to be constructed. Subsequent changes of plant com-
ponents or system can, to a certain extent, be permitted or
prescribed by requirements).

- Several steps of construction licenses (licenses for the
construction of the auxiliary building, assembly of compo-
nents, piping systems, control and protection systems, de-
livery of fuel elements, etc.).

- Several steps of the commissioning and operating license
(licenses for the non-nuclear trial operation, for the
first criticality, for various power steps up to full power
operation).

- Operating license (permits the operation of the facility
under full or reduced power).

For the granting of a part licence, the applicant has to submit
all documentation required for the subject of the part license
and give the evidences required. In addition, he has to provide
information, which, at a preliminary examination, allows a suf-
ficient judgement as to whether the licensing prerequisites for
the entire facility are complied with. The submission of the
documents by the applicant, the assessment of the documents by
the experts called in, and the granting of the associated part
licenses are, for reasons of expediency, coordinated such that
a methodical construction and commissioning of the facility
can be achieved. The granting of a part license does, however,
not give claim to further licenses. Each part license can be
contested before the administrative courts (sec. 5.2).
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6.3 Preliminary Decisions

Since the Atomic Energy Act has, in 1969, been amended by the
insertion of a new sec. 7a, following sec. 7, which deals with
the licensing of nuclear facilities, there is the possibility
to apply for and to take preliminary decisions. Accordingly, a
preliminary decision can be taken on an application concerning
individual questions the licensing of a plant depends on. The
preliminary decision becomes null and void if the applicant
does not, within two years after the commencement of the in-
contestability, apply for the license; this period of time can
be prolonged up to four years. The preliminary decision dif-
fers from a construction or operating license insofar as the
applicant is not yet allowed to begin with any construction
work, as, for example, excavating and pouring the concrete for
the foundations. A preliminary decision equals a basic, antic-
ipated statement. It answers questions the licensing of a nu-
clear facility depends on. The preliminary decision is, within
the period of validity mentioned, binding for authority and
applicant with regard to the particular question unless it is,
according to sec. 17 of the Atomic Energy Act, restricted,
connected with-requirements or revoked.

Two typical questions are usually of special interest for the
applicant: firstly, whether the planned site, and secondly
whether the planned facility concept meet the licensing pre-
requisites. A positive preliminary decision concerning the
siting means that, on the proviso of sec. 17 of the Atomic
Energy Act, the authority cannot repudiate the site in the
course of the further licensing procedure. The authority is,
however, independent in its requirements concerning the safety
features of the facility and can require more than the appli-
cant has proposed in his documents for the preliminary deci-
sion. A positive preliminary decion on the concept means that
the authority (again on the proviso according to sec. 17 of
the Atomic Energy Act) cannot, in the course of the further
licensing procedure, reject the basic concept. The determina-
tion concerning the basic concept means that requirements can
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only be alleged within the scope of the licensed concept. This
case is more binding on the licensing authority than a prelim-
inary decision concerning the site. In practise, the prelimi-
nary decision has, up to now, been rather seldom applied for.

6.4 Overall Zoning

In deviation from the licensing regulations for nuclear facil-
ities according to sec. 7 of the Atomic Energy Act, the Fed-
eral facilities for securing and disposing radioactive wastes,
according to sec. 9b of the Atomic Energy Act, require overall
zoning. The overall zoning authority has, within the scope of
the overall zoning procedure to supervise the fulfilment of
all prerequisites connected with the construction and opera-
tion of such a facility. The overall zoning procedure is
opened when the applicant submits his plan for the project to
the responsible authority. The authority has to gather deci-
sions of all authorities whose functions and duties are con-
cerned by the project, and it has, in case, to call in experts.

The involvement of the public (announcement of the project and
hearing, display of the plan, raising of objections, conduct-
ance of the hearing and transmission of the decision) follows
the Nuclear Licensing Procedures Ordinance (AtVfV). The over-
all zoning decision replaces all licences necessary according
to other legal regulations. For the project, which is the
basis for the overall zoning, only one procedure before one
authority takes place with a comprehensive legal decision,
i.e., all decision competences are concentrated in one author-
ity.

By the overall zoning decision, the overall zoning authority
decides on the admissibility of the project, on the objections
not settled, on the type, quality, site and implementation of
the project and on the requirements and conditions to be ob-
served; it can even refuse the overall zoning. The overall
zoning decision is contestable by the objectors before the ad-
ministrative courts.
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6.5 Supervision

The construction, operation and ownership of nuclear facili-
ties are subject to regulatory supervision. This supervision
has in particular, to ensure that no regulations of the Atomic
Energy Act and associated ordinances, licensing decisions taken
and possible subsequent requirements, provisions and directives
of the supervisory authority are violated (sec. 19 of the Atom-
ic Energy Act). For this purpose, members of the supervisory
authority or experts called in can enter the nuclear facility
at any time, conduct inspections and verifications and demand
information from the licensee. On order of the supervisory au-
thority, suitable protective measures can be carried out or
the operation of the facility or of its components can be tem-
porarily or definitively be suspended. Such measures are taken
for example in the case of unusual occurrences, incidents or
accidents. In the case of serious occurrences, the supervisory
authority usually orders a temporary shutdown of the facility
concerned until the cause is revealed and corrective measures
are taken. The permission for the re-start-up operation of the
facility can be made subject to further protective measures.

The nuclear supervisory authorities of the States are subject

to the supervision of the Federal Minister of the Interior to
the same extent as the licensing authorities.

6.6 Subsequent Requirements

It is explicitely settled in the Atomic Energy Act that the
responsible authority can make subsequent requirements even
after the granting of a license (sec. 17 of the Atomic Energy
Act). This is the legal basis to ensure backfitting if the 1li-
censing prerequisites according to sec. 7 para. 2 nos. 2 and 3
cannot be complied with otherwise. In addition, the supervisory
authority is obliged to revoke the license if the financial se-
curity does not correspond to the statement according to sec.
13 para. 1 of the Atomic Energy Act, or if - as it has already
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been mentioned - such a measure becomes necessary because of
a substantial jeopardizing of the employees, third persons or
the public and if it is not possible to carry out corrective
measures by subsequent requirements within an appropriate pe-
riod of time. In certain cases, the authority is liable for

the cost of a subsequent requirement or for the revocation of
a licence granted.

6.7 Costs, Penalties and Fines

According to sec. 12 of the Atomic Energy Act, the licensee
has to pay a license fee for the granting of a licence. The
fees for the construction and operating license of a nuclear
facility depend on the construction costs, restricted, howev-
er, to the part of the facility subject to nuclear licensing.
It is true that the license fees are small compared to the
construction costs, but, from an absolute point of view, they
can well amount to some ten million DM. Furthermore, the ap-
plicant or the licensee has to repay the costs which accrue
for the licensing and supervisory authority when consulting
experts.

The Federal supervision of the nuclear licensing and supervi-
sory authorities is free for applicants or licensees. This ap-
plies also to the costs accrueing for the Federal Minister of
the Interior when engaging advisory bodies.

Besides the liability and financial security regulations the
Atomic Energy Act contains in case of violations several
clauses on penalties and fines concerning the improper han-
dling of nuclear fuels and other radioactive materials (sec.
45-49 of the Atomic Energy Act). They are derived from the
governmental control of the peaceful use of nuclear energy and
are adjusted to the respective risk potential.
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7 i SAFETY ASSURANCE

7.1 Safety Analysis

The most important document to be submitted together with the
application for a construction or operating license is the
safety analysis report. This report must contain a detailed
description of the planned site, the power plant, the radio-
logical protection measures, the operation and of the accident
analyses carried out. These are theoretical analyses of all
possible accidents, requiring substantial efforts and a sys-
tematic mode of proceeding, which is without parallel in other
industrial fields. It has to be shown that the safety features
either prevent a possible accident or limit its consequences
such that even under the most unfavourable circumstances the
radiation exposure in the environment caused by the accident
remains below the annual limits for persons occupationally
exposed to radiation. All safety features must be designed
against extreme loads and must have the effect of stepped pro-
tective measures against an uncontrolled release of radioac-
tive materials into the environment. The thereby achieved mul-
tiple barrier system is, at the same time, an effective pro-
tection against those accident sequences, which are not dealt
with individually in the analyses, but which nevertheless are
also covered by this proceeding.

The main feature of the accident analyses are the so-called
design basis accidents. The accidents most important to safety
are those leading to the most serious loads acting on the com-
ponents. These accidents are to determine the design of the
components. This proceeding makes it possible at the same time
to reduce the extent of the accident spectrum to be first ana-
lyzed. The remaining 10-30 accidents per reactor type must be
analyzed in detail. The components, however, must be designed
not only for the additional loads due to accidents such ascer-
tained, but, on the contrary, more frequent additional loads
due to operation must be considered in order to ensure also
the fatigue strength. The accidents to be analyzed in detail
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are examined by considering individual faults, failed first
initiations, and unfavourable start conditions for counter
measures with the help of computer programmes, and partly of
experimental arrangements (in the case of prototypes). If the
modelling of detail processes, the available data sets and the
analytical possibilities require simplifications, safety mar-
gins are introduced in order to achieve an overestimation of
the accident consequences rather than an underestimation.

The probabilistic approach is a supplement of the described
deterministic mode of proceeding concerning the accident ana-
lyses to be carried out within the scope of the licensing pro-
cedure. It represents a development of the recognized relia-
bility analysis, which contributes to ascertain the availabil-
ity of technical systems because of the known failure rates of
the associated components, of the system configuration chosen
and of the applied maintenance strategy. If considering any
influence and in case of sufficient data material, it is pos-
sible to ascertain the probability and effect of an accident
sequence. The result of multiplying probability by damage is
the risk of a certain accident. The sum of the risks of all
accidents is the total risk of a nuclear facility which can be
compared to the risks of other facilities.

It is presently not possible to fix a numerical value for the
tolerable residual risk as a standard for technical licensing
decisions, since, according to prevailing understanding, occur-
rence probabilities cannot be separated from the inherent dam-
age extent. The proceeding of compensating an increased damage
extent by a decreased occurrence probability seems to be un-
contested, as long as precautions against damages are taken
required according to the state of science and technology,
which is during the nuclear licensing procedure to be proved
for possible accidents. This is the matter in the case of risk
with danger quality recognized. It is doubtful whether all ac-
cident sequences and influences examined in risk analyses be-
long to that category or where the limit is to the risk with
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danger quality not recognized (or even not recognizable in
principle) which must be accepted according to general under-
standing.

It is presently not possible to convert the licensing proce-
dures for nuclear facilities to probabilistic approaches and
decision criteria. Accident sequences can still not be regis-
tered with the completeness required, and associated data
bases have not yet been perfected such that the results can be
limited to an only small error band. Nevertheless, an integral
risk concept for nuclear facilities is the ultimate goal in
the development of analysis proceedings, associated data bases
and judgement criteria.

The discussion on the techniques refined in the course of the
years for accident analyses can serve as example for the fact
that, according to the wording of the Atomic Energy Act, judg-
ment criteria variable with time (dynamic principle) are ap-

plied insofar as the advancing state of science and technology
is to be taken as a basis.

According to this principle, the results of the current re-
search and development work are introduced into the licensing
and supervisory practice. The Federal Minister of the Interior,
being in charge of the lawfulness-and-expediency supervision
of the execution of the Atomic Energy Act, arranges for stud-
ies and examinations which are related directly to his task in
the nuclear licensing and supervising procedure. In contrast
to this, the nuclear safety research program of the Federal
Minister for Research and Technology is structured more basi-
cally, more extensive and more future-orientated. It is true
that it conforms to the individual questions to be decided
on, but it furthermore tries to prepare independent of appli-
cants (constructor, utility) models, methods and data for
judgement, to evaluate the existing safety margins, to develop
the achieved state in reactor safety and radiological protec-
tion as well as to increase in general the knowledge concern-
ing the safety questions of nuclear facilities.
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7.2 Assessment

The term "Assessment" means the examinations conducted by ex-
pert consultants of the entire design of the nuclear power
plants and of the associated structures, systems and compo-
nents. The documents submitted by the applicant are examined
and, in case, separate supplementary inspections are carried
out as to whether the safety requirements according to the
state of science and technology have been met. The documents
to be assessed are primarily the safety analysis report and
supplementary information (sec. 4.5), which contain a complete
description of the nuclear power plant concerned as well as an
analysis of the expected effects of operational states and ac-
cident conditions.

The site conditions must be evaluated in detail, by taking in-
to consideration on the one hand factors influencing the ef-
fects of the nuclear power plant on the environment (meteorol-
ogy, hydrology, agricultural and industrial utilization, popu-
lation distribution), and on the other hand external events
influencing the plant (events of natural and man-made origin).
For a decision on the concept, the most important structures,
systems and components must be examined for all load condi-
tions. In this connection, the evaluation of the accident
analysis carried out by the applicant plays an important role.
The decisive factor is the proof that the effects on the envi-
ronment are not only below acceptable limits, but that all ef-
forts have been made to keep them as low as possible.

The analyzed accidents are usually arranged in a scheme, rang-
ing from the smaller ones which affect only the facility it-

self to those causing the failure of one or more safety bar-

riers. An upper limit is represented by the so-called design
basis accidents which are crucial factors for the design of

safety features. More serious accidents can, according to hu-
man experience, be excluded because of an extremely low proba-
bility. Nevertheless, they are the basis for preventive emer-
gency planning.
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The deliberations of the applicant to the topics concerend are
examined within the assessment by the expert consultants. Among
other things, this includes static and dynamic reactor analy-
ses, thermo-hydraulic core computations, coolant systems
studies, stress analyses, determination of thermal stresses
and vibration characteristics, reliability analyses, and at-
mospheric dispersion calculations. This also applies to the
analyses of accidents which are examined with regard to origin,
sequence and consequences; in this respect, attention is paid
in particular to the assumptions made, the computational meth-
ods used, the input data chosen, and the results obtained. It
is normally not possible to obtain the independent judgement by
means of simple calculations; on the contrary, an appropriate
examination requires the use of special computer programmes.

According to the practice to split the licensing procedure in-
to appropriate steps (part licences), this method is also ap-
plied to the elaboration of Assessments, so that there are
part Assessments to each important step of the licensing pro-
cedure. The results of the Assessments usually aim at con-
structive or operational modifications, which are submitted
in form of repuirement propositions to be considered when tak-
ing the respective licensing decisions.

7.3 Quality Examination

The term "Quality Examination" means the work-related examina-
tion of individual structures, systems and components, which
can, by reason of expediency, be divided into "Design Review",
"Materials, Construction, and Pressure Tests", and "Acceptance
and Functional Tests". Type and scope of the Quality Examina-
tion are scheduled in the individual licensing procedure. It
is required for all structures, systems and components impor=-
tant to safety, as, for example, in the case of a nuclear pow-
er plant, for the ractor pressure vessels and its internals,
including fuel elements and control rods, other parts of the
primary coolant system, all systems and components carrying
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radioactive fluids, all pressure vessels, all safety features, -
reactor protection and control systems, transport and refuel-
ling equipment and emergency power supply systems. Within the
scope of the Design Review (examination prior to manufacture),
which, related to nuclear facilities, has exceeded the conven-
tionally usual scope, the submitted reports, plans and draw-
ings serve the demonstration of compliance with the official
licensing requirements. Further review areas include the con-
sideration of all loading cases, the conformance of system and
component data, constructive features, dimensioning, choice of
materials, manufacturing and production methods, circuit in-
stallation, testability, accessibility for maintenance and re-
pair, as well as instrumentation.

Within the scope of the Materials, Construction and Pressure
Tests, above all, the conformance of the actual construction
of structures, systems and components with the Design Review
documents is verified. In this connection, materials and prod-
ucts are, first of all, examined to what extent they correspond
to the reviewed specifications and show the determined charac-
teristics. If the manufacturing process can influence the qual=-
ity and if this quality can only be verified through destruc-
tive tests, additional test samples must accompany all phases
of the manufacture in the same way as the component to be exam-
ined, and must afterwards be tested. Sometimes, it is neces-
sary to conduct functional tests important to safety already
at the manufacturing plant, as later these tests may be either
impeded or give unsatisfactory results. This is, of course,
only admitted if the functions tested will not be affected
during the subsequent transport or installation.

The Acceptance and Functional Tests not only verify whether
all structures, systems and components exist, but also whether
their construction permits the compliance of the indicated
functions according to the respective specifications. These
tests can be conducted individually on test stands, within the
scope of the preoperational tests or during commissioning.
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7.4 Recurrent Tests

In order to maintain the quality standard once achieved during
the entire operational life of the facility, Recurrent Tests
must, besides the normal maintenance, be carried out. These
must be conducted according to a plan, which has been devel-
oped by experts before the commissioning, accorded with the
utility's own inservice inspection program, and submitted to
the licensing authority. These tests and inspections aim in
particular at an early identification of problems which could
affect safety. Recurrent Tests, which are carried out accord-
ing to schedules by taking advantage of shut-downs due to op-
eration, supplement the current surveillance of all safety
relevant characteristics within the scope of the operating
programme. In order to ensure optimum testing conditions and
informative results, accessibility, testability, auxiliary
equipment and working conditions must, with regard to the nec-
essary recurrent tests, already be examined and considered
when designing the systems and components. The necessary doc-
umentation must also be specified at an early point of time.

7.5 Security Measures

The security need of nuclear installations according to sec. 7
para. 2 no. 5 of the Atomic Energy Act against interferences or
other third party's interaction (including sabotage and terror-
ism) depends on the respective risk potential. Insofar, it must
be differentiated between the existence of major amounts of
highly enriched nuclear fuels and, for example, the existence
of major amount of radioactive wastes. In any case, the re-
lease potential of radioactivity plays a decisive roll. It is
the continual goal of the security measures to keep the risk
of intentional interferences as low as possible. The contribu-
tion to be made by the utility responsible for the operation
of a nuclear facility in this respect is stipulated in the le-
gal requirements. It is the task of the authorities responsible
for public safety to provide for supplementary protective meas-
ures.
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Relevant aspects of the protection concept for nuclear instal=-
lations are: redundancy and spatial separation of the compo-
nents important to safety, massive structural protection,
measures for early identification of intentional interfer-
ences, multiple barriers for the protection of the components
important to safety, effective control of the entry and exit
of persons and of goods, establishment of a security service,
security clearance for key personnel, preventive measures tak-
en by the authorities responsible for security, and the deter-
mination of action plans for emergency cases.

For the transportation of radioactive materials, the following
measures are to be taken: technical examination and approval

by the Federal Institute of Physics and Technology, notifica-
tion of the consignee in advance, employment of specially pro-
tected transportation equipment, continuous communication be-
tween the mobile transportation units and the stationary co-

ordination office, choice of the optimum transportation means
(number of transports, transportation time) and of the, from

the point of view of protection, optimal transportation route,
limitation of publicity as well as police escort and informa-
tion of the authorities responsible for security.

8. INTERNATIONAL ASPECTS

8.1 Cooperation across the Borders

As it has been recognized that the safety assurance concerning
nuclear facilities represents an international requirement, an
information exchange across borders has been organized among
the interested countries already at an early point of time.
This took place, on the one hand, within the scope of inter-
national organizations, the International Atomic Energy Agency
(IAEA), the Nuclear Energy Agency (NEA) of the Organization
for Economic Cooperation and Development (OECD) and the Euro-
pean Community (EC) are to be mentioned, and, on the other
hand, on a bilateral basis, particulary in connection with fa-
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cilities nearby frontiers. Nevertheless, the nuclear licensing
and supervisory procedures lie, despite all these associations,
in the field of national responsibility, whereas the interna-
tional cooperation or information only represents a supple-
mentary measure in the sense of a good neighbourhood. In com-
pliance with such good-neighbourly recommendations, there do
exist several agreements between the Federal Republic of Ger-
many and other countries, as, for example with Denmark, Great
Britain, the Netherlands, Belgium, Luxembourg, France, Switzer-
land, Austria, Czechoslovakia and the German Democratic Repub-
lic, which refer to information exchange, consultations in
joint commissions, and mutual support in the case of emergency
situations. An excellent example for this is the close cooper-
ation between Germany and France, which led to the establish=-
ment of a "German-French Commission for Questions Related to
the Safety of Nuclear Installations" (Deutsch-Franzdsiche Kom-
mission iiber Fragen der Sicherheit kerntechnischer Einrichtun-
gen = DFK). Site questions, comparative safety analyses, pro-
tection problems in case of emergency, and similar topics are
discussed in the associated task groups. In addition, there
exist agreements for information exchange in the case of un-
usual occurrences and for mutual assistance in the case of ac-
cidents.

8.2 French Licensing and Supervisory Procedure

The French authorities responsible for the nuclear licensing
procedure are the Ministre de 1'Industrie and the Ministre de
la Santé et de la Sécurité Sociale. Within the Industry Minis-
try, a Central Office for the Safety of Nuclear Installations
(Service Central de Slreté des Installations Nucléaires =

SCSIN) has been established in 1973, which has to conduct the
procedures, to issue nuclear safety regulations, and to super-
vise operating facilities. Within the Atomic Energy Commission
(Commissariat a 1'Energie Atomique = CEA), there is the Insti-
tute for nuclear protection and safety (Institut de Protection
et de Slireté Nucléaire = IPSN), whose experts work for the au-
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thorities responsible for the licensing procedure, especially
for the Industry Ministry.

The Central Office for Protection against Ionizing Radiation
(Service Central de Protection contre les Rayonnements Ioni-
sants = SCORI), established within the Governmental Hygienics
Institute, supports the Health Ministry concerning all ques-
tions of radiological protection.

Decisions on the construction of nuclear power plants lie in
the competence field of the Government, which, to this respect,

issues two ordinances:

- the ordinance on the award of public utility, after having
taken the advice of the Privy Council,

- the ordinance on the construction license, after having
taken the advice of the Interministerial Committee for Nu-
clear Facilities.

Part of the preparation of these ordinances is a hearing,
which is preceded by the statement of a comprehensive dossier
with the technical main data of the planned facility, informa-
tion on the necessary buildings, costs etc. A separate techni-
cal description deals mainly with environmental protection as-
pects and safety problems. In the hearing, objections and
questions can be written down into books which are displayed
together with the dossiers, and they are collected and exam-
ined by an investigating committee. Objectors who are directly
concerned by the project are, as a rule, dealt with indiwvidu-
ally, whereas questions of general interest are answered on a
global basis. Finally, the ordinance prepared by the Industry
Ministry, after having taken the advice of other interested
ministries, is discussed in the Privy Council. As soon as it
has been signed by the Prime Minister and the Industry Minis-
ter and has been published in the Governmental Gazette, it
comes into force.



- 61 -

For the ordinance on the construction license, the future op-
erator submits an application for the license, to which is at-
tached information concerning relevant technical data, a de-
scription of the site and of the effects on the environment
and a preliminary safety analysis report. The public hearing
equals the hearing for the award of public utility. The safety
verification in the Industry Ministry by SCSIN is conducted by
consultation with IPSN and other experts if this is considered
necessary. By taking into consideration the decision of the In-
terministerial Committee, and after the consent of the Health
Minister, the ordinance is being prepared, signed by the Prime
Minister and the Industry Minister, and published in the Gov=-
ernmental Gazette. Further steps of the licensing procedure
refer to the fuelling, commissioning and commencing of power
operation, for which the operator submits preleminary and de-
finitive safety reports. The Industry Minister takes the li-
cense decisions applied for. The discharges of radioactive
gases and fluids are dealt with in separate licenses of the
Health Minister. The operating nuclear power plants are, with
regard to safety and security questions, subject to the super-
vision by the Industry Ministry, and, with regard to radiolog-
ical protection (employees, discharges, environment) subject
to a supervision by the Health Ministry.

8.3 British Licensing and Supervisory Procedure

In 1974, the Health and Safety Commission has been established
in the United Kingdom, which is responsible for the licensing
and supervising of nuclear facilities. Under its control is
the Health and Safety Executive as the responsible authority,
to which is subordinated the Nuclear Installations Inspector-
ate (NII). The NII is not an independent organization, but an
authority which conducts hearings, inspections and on-site
controls concerning nuclear facilities, beginning with the
siting, on to design and construction and up to operation. Al-
though Commission, Executive and Inspectorate do not belong to
the Government, they are part of the responsibility field of
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the Minister for Energy, who, in this respect, bears the par-
liamentary responsibility.

The nuclear licensing procedure includes the site, construc-
tion and operation. It is little formalized and comprises nu-
merous contacts between applicant and licensing authority al-
ready prior to the application, so that it can prepare the
examination documents in due time and adequateness. The public
and local authorities are informed of the planned nuclear fa-
cility. Subject to their decision, a public hearing is decided
on. The technical examination of the application documents is
the task of the Inspectorate, which assesses in particular the
preliminary safety analysis report and which schedules, in
case, the requirements necessary for the construction license.
About the end of the construction work, the definitive safety
analysis report is submitted, which forms the basis of the fi-
nal judgement prior to the granting of the licence. All nucle-
ar facilities are subject to a supervision by the Inspectorate,
in order to maintain the safety standard once achieved during
the whole life time of the facility.

8.4 American Licensing and Supervisory Procedure

Despite the federal structure in the United States, the 1li-
censing and supervisory procedures for nuclear facilities is,
in contrast to that in the Federal Republic of Germany, cen-
tralized in the Nuclear Regulatory Commission (NRC). It is not
part of the Federal Administration, subject to the directives
of the President, but, as a special authority, responsible di-
rectly to Congress. Besides the task of the Executive, its ac-
tivities also comprise tasks of the Legislature and Judiciary.
The basis of its activities is the Atomic Energy Act of 1949
with the subsequent changes and the regulations issued by the
NRC. The Commission has in the case of nuclear power plants
conferred the responsibility for the granting of licenses to
the Office of Nuclear Reactor Regulation, as far as no public
hearings must be carried out. In such cases, the decision is
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up to an Atomic Safety and Licensing Board (ASLB), with a law-
yer as chairman anf two technically gqgualified experts as as-
sessors.

The licensing procedure is divided into two steps. A construc-
tion permit is required before an (electric) utility is al-
lowed to begin the construction of a nuclear power plant, and
an operating license is necessary prior to the fuelling and
the following commissioning. Part of the application documents
to be submitted for a construction license are the preliminary
safety analysis report, a comprehensive environmental protec-
tion report, which forms the basis for the examination of the
effects of the facility on the environment, and the informa-
tion necessary for the antitrust examination. The documents
submitted are, first of all, reviewed concerning their con-
tents, supplemented if necessary, filed and, in the Public
Document Room, made accessible to the public. The NRC staff
conducts the necessary safety verifications with the help of
the safety analysis reports and supplementary documents; at
the same time, the examination concerning the environmental
protection compatibility and the antitrust procedure are
carried out. The NRC is supported by an independent advisory
body, the Advisory Committee on Reactor Safeguards (ACRS),
which deals with all relevant safety questions. After the ex-
amination of the application concerning safety questions and
environmental protection has been finished, public hearings
are planned. They are conducted by the ASLB, whose decision
can be challenged before the Appeal Board or the Commission
itself.

As soon as the construction work has proceeded so far that de-
finitive information concerning the facility and the mode of
operation planned are available, the final safety analysis re-
port is submitted by the applicant together with the applica-
tion for the operating licence. In accordance with the pro-

ceeding when granting a construction permit, the safety veri-
fication is conducted by the NRC staff, the ACRS is involved,
another public hearing is, however, only carried out upon par-
ticular request.
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In addition to this general procedure for construction and op-
erating licenses, there are some particularities, as, for ex-
ample, the limited work permit, according to which certain
works are admitted at the site planned before the construction
license is granted, or the qualification test of the site,
which can be compared to the German preliminary decision pro-
cedure.

The supervision of nuclear facilities is also a task of the

NRC, beginning prior to the construction of the facility and
being continued during the whole operating period. This activ-
ity can, to some extent, be compared to the quality examina-
tions by experts called in during the German supervising pro-
cedure, except that the emphasis is on different aspects. The
recurrent tests after the commissioning show, as well, compa-
rable features and goals.

SUMMARY

In all countries with a nuclear energy program, the licensing
and supervisory procedures show homogeneity as to their goals,
but differences in the settlement, whereby, in most cases,
even in the case of a federal administration structure, pref-
erence is given to a centralized proceeding. In contrast to
this, a combined system has been developed in the Federal Re-
public of Germany: the States execute the Atomic Energy Act on
behalf of the Federal Government. Despite these differences,
the safety requirements and the safety standard achieved vary
only insignificantly, as a result of a world-wide communica-
tion and of international cooperation.

The legal prerequesites for the German nuclear licensing pro-
cedures have been established about 20 years ago, and, by a
number of amendments have been adapted to new perceptions and
developments. Several supplementary ordinances, due to further
developments in nuclear technology, are being prepared. The
work on associated technical provision, which had been neg-
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KWU Erlangen, photograph

Figure 9:

Nuclear Power Plant Grafenrheinfeld (Pressurized Water Reactor);
Electrical Net Power 1229 MW, Commercial Operation since 1981

lected for a long time, has in recent years been tackled sys-
tematically and should, before long, lead to a comprehensive
programme of safety standards, which simplifies and expedites
the nuclear licensing procedures.

Essential features of the licensing procedure are the phased
structure and the division into intermediate steps which render
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it possible to adapt the safety requirements to the advancing
state of science and technology. The responsible authorities
call in experts for the safety verification of the application
documents. It is the task of these experts to make assessments
and to conduct quality examinations in the manufacturing plants
and at the site, and to carry out recurrent tests. The public
is involved by the announcement of the projects, the display
of the documents and by the opportunity to raise objections
during the licensing procedure. Licenses granted can be con-
tested before the administrative courts. This procedure paves
the way for the achievement of a satisfactory balance between
private and public interests.
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of Personnel in the Design and Operation
of Nuclear Power Plants; Part 2: Opera-
tion), 1301.2 RE (6/81)

Allgemeine Anforderungen an die Qualitdts-
sicherung (General Requirements for Qual-
ity Assurance), 1401 (2/80)

Ortsfestes System zur tUlberwachung von
Ortsdosisleistungen innerhalb von Kern-
kraftwerken (Stationary System for Moni-
toring Local Dose Rates within Nuclear
Power Plants), 1501 (10/77)

Messung und Uberwachung der Ableitung
gasférmiger und aerosolgebundener radio-
aktiver Stoffe (Measuring and Monitoring
the Discharge of Gaseous and Aerosolbound
Radioactive Materials); Teil 1: Messung
und Uberwachung der Ableitung radioakti-
ver Stoffe mit der Kaminabluft bei bestim-
mungsgemdBem Betrieb (Part 1: Measuring
and Monitoring the Stack Discharge of Ra-
dioactive Materials during Specified Nor-
mal Operation), 1503.1 (2/79)

Messung fliissiger radioaktiver Stoffe zur
Uberwachung der radioaktiven Ableitungen
(Measuring Liquid Radioactive Materials
for Monitoring the Radioactive Discharge),
1504 (6/78)

Auslegung von Kernkraftwerken gegen seis-
mische Einwirkungen (Design of Nuclear
Power Plants against Seismic Events);
Teil 1: Grundsidtze (Part 1: Basic Princi-
pleys), 2201.1 (6/75); Teil 2: Baugrund
(Building Ground), 2201.2 RE (12/81);
Teil 5: Seismische Instrumentierung

(Part 5: Seismic Instrumentation), 2201.5
(6/77)

Schutz von Kernkraftwerken gegen Hochwas-
ser_{Protection of Nuclear Power Plants
against Floods), 2207 RE (12/81)

Auslegung der Reaktorkerne von Druck- und
Siedewasserreaktoren (Reactor Core Design
for Pressurized and Boiling Water Reac-
tors); Teil 1: Grundsiatze der thermohy-
draulischen Auslegqung (Part 1: Thermohy-
draulic Design), 3101.1 (2/80)

Auslegung der Reaktorkerne wvon gasgekiihl-
ten Hochtemperaturreaktoren (Reactor Core
Design for High-Temperature Gas-Cooled Re-
actors); Teil 1: Berechnung der Helium-
Stoffwerte (Part 1:. Calculation of the
Material Properties of Helium), 3102.1
(6/78); Teil 3: Reibungsdruckverlust in
Kugelhaufen (Part 3: Loss of Pressure
through Friction in Spherical Fuel Element
Piles); 3102.3 (3/81)

Ermittlung der Abschaltreaktivitdt (Deter-
mination of the Shutdown Reactivity), 3104
(10/79) )

APPENDIX 1

Komponenten des Primdrkreises von Leicht-
wasserreaktoren (Components: of the Reactor
Coolant Pressure Boundary of Light Water
Reactors); Teil 1: Werkstoffe (Part 1l: Ma-
terials), 3201.1 (2/79), BAnhang A zur Re=-
gel KTA 3201.1 (Appendix A to KTA Standard
3201.1), 3201.1 RE (3/81); Teil 2: Ausle-
gung, Konstruktion und Berechnung (Part 2:
Design and Analysis), 3201.1 (1Q/80);

Teil 3: Herstellung (Part 3: Manufacture)
3201.3 (10/79); Teil 4: Wiederkehrende
Priifungen und Betriebsiiberwachung (Part 4:
Operation and Testing), 3201.4 RE (3/81)

Komponentenstiitzkonstruktionen mit nicht-
integralen Anschliissen (Disconnectable
Component-Support Structures in Nuclear
Power Plants); Teil 1: Komponentenstiitz-
konstruktionen mit nichtintegralen An-
schliissen und Ausschlagsicherungen fir
Primarkreiskomponenten (Part 1: Compo-
nent-Support Structures for Components of
Reactor Coolant Pressure Boundary in Nu-
clear Power Plants with Light Water Reac-
tor), 3205.1 RE (12/81)

Reaktorsicherheitsbehdlter aus Stahl
(Steel Containment Vessels); Teil 1:
Werkstoffe (Part 1: Materials), 3401.1
(6/80); Teil 2: Auslegung, Konstruktion
und Berechnung (Part 2: Analysis and
Design), 3401.2 (6/80); Teil 3: Herstel-
lung (Part 3: Manufacture), 3401.3
(10/79); Teil 4: Wiederkehrende Priifungen
(Part 4: Recurrent Tests) 3401.4 (3/81)

Schleusen am Reaktorsicherheitsbehdlter
von Kernkraftwerken - Personenschleusen,
(Air Locks through the Containment Vessel
of Nuclear Power Plants - Personnel Locks)
3402 (11/76)

Kabeldurchfiihrungen im Reaktorsicherheits-
behdlter von Kernkraftwerken (Cable Pene-
trations through the Reactor Containment
Vessel), 3403 (10/80)

Abschliefung der den Reaktorsicherheitsbe=-
hilter durchdringenden Rohrleitungen im
Falle einer Freisetzung von radioaktiven
Stoffen innerhalb des Reaktorsicherheits-
behidlters (Closure of Pipe Penetrations
through the Containment Vessel in Case of
a Release of Radioactive Materials inside
the Containment Vessel), 3404 RE (6/77)

Integrale Leckratenpriifung des Sicher-
heitsbehdlters mit der Absolutdruckmetho-
de (Integral Leakage Rate Testing of the
Containment Vessel with the Absolute-Pres-
sure Method), 3405 (2/79)

Schleusen am Reaktorsicherheitsbehdlter
von Kernkraftwerken - Materialschleusen -
(Air Locks through the Containment Vessel
for Nuclear.Power Plants - Equipment
Locks - 3409 (6/79)

Reaktorschutzsystem und Uberwachung von
Sicherheitseinrichtungen (Reactor Protec-
tion System and Monitoring of Engineered
Safequards), 3501 (3/77); Anderung zu KTA
3501 (Amendment to KTA Standard 3501),
3501 RE (10/80)



stérfall-Instrumentierung (Incident In-
strumentation), 3502 RE (12/81)

Gerdtespezifische Eignungspriifung von
elektrischen Baugruppen des Reaktorschutz-
systems (Qualification Tests of Electrical
Sub-assemblies of the Reactor Protection
System), 3503 RE (3/81)

Liftungstechnische Anlagen in Kernkraft-
werken (Ventilation and Air Filtration
System in Nuclear Power Plant), 3601 RE
(10/79)

Lagerung und Handhabung von Brennelemen-
ten, Steuerelementen und Neutronengquellen
in Kerkraftwerken mit Leichtwasserreakto-
ren (Storage and Handling of Nuclear Fuel
Elements, Control Rods, and Neutron
Sources in Nuclear Power Plants with Light
Water Reactors), 3602 RE (12/81)

Anlagen zur Behandlung von radioaktiv
kontaminiertem Wasser in Kernkraftwerken,
(Facilities for Treating Radioactively
Contaminated Water in Nuclear Power
Plants), 3603 (2/80)

Lagerung, Handhabung und innerbetriebli-
cher Transport radioaktiver Stoffe (mit
Ausnahme von Brennelementen) in Kern-
kraftwerken (Storage, Handling and Plant-
Internal Transportation of Radioactive
Materials (other than Nuclear Fuel Ele-
ments) in Nuclear Power Plants), 3604 RE
(12/81)

Ubergeordnete Anforderungen an die elek-
trische Energieversorgung des Sicher-
heitssystem in Kernkraftwerken (General
Requirements for the Electrical Power
Supply of the Safety System in Nuclear
Power Plants); Teil 1: Einblockanlagen
(Part 1: Single-Unit Plants), 3701.1
(6/78) Teil 2: Kernkraftwerk-Mehrblockan-
lagen (Part 2: Multi-Unit Plants), 3701.2
(6/81)

Notstromerzeugungsanlagen mit Dieselag-
gregaten in Kernkraftwerken (Emergency
Power Facilities with Diesel Generators);
Teil 1: Auslegung (Part 1: Design), 3702.1
(6/80) :

Kummunikationsmittel fur Kernkraftwerke
(Communication System for Nuclear Power
Plants); Alarmanlagen, Personensuchanla-
gen und Fernmeldeverbindungen in und von
Kernkraftwerken (Alerting systems, per-
sonnel search systems in and out of nu-
clear power plants), 3901 (3/81)

Hebezeuge in kerntechnischen Anlagen
(Lifting Equipment in Nuclear Facili-
ties), 3902 (6/78)

Priifungen und Betrieb von Hebezeugen in
kerntechnischen Anlagen (Testing and
Operation of Lifting Equipment in Nuclear
Facilities), 3903 RE (12/81)

The abbreviation used in connection with
the KTA no. and the date of issue stands
for: RE = Draft Standard

KTA-Standards and Draft Standards are
available from Carl Heymanns Verlag KG,
GereonsstraBe 18-32, D 5000 Kéln 1, FRG



APPENDIX 2

Regulatory Guides (as of Dec. 1981)

Richtline fiir den Fachkundenachweis wvon
Kernkraftwerkspersonal (Guideline for the
Proof of the Professional Qualification of
Nuclear Power Plant Personnel), May 17,
1979 (GMBl. 1979, pp. 233)

Richtlinie fiir den Fachkundenachweis von
Forschungsreaktorpersonal (Guideline for
the Proof of the Professional Qualifica-
tion of Research Reactor Personnel) March
18, 1976 (BMI RS I 6)

Richtlinien iiber die Anforderungen an Si-
cherheitsspezifikationen fiir Kernkraft-
werke (Guidelines Concerning the Require-
ments for Safety Specifications of Nuclear
Power Plants), April 27, 1976 (GMBl. 1979,
pp. 199)

Merkpostenaufstellung mit Gliederung fiir
einen Standardsicherheitsbericht fiir Kern-
kraftwerke mit Druckwasserreaktor oder
Siedewasserreaktor (Checklist for a Stand-
ard Safety Analysis Report for Nuclear
Power Plants with Presurized Water Reactor
or Boiling Water Reactor), July 26, 1976
(GMBl. 1976, pp. 418)

Richtlinie fiir den Schutz von Kernkraft-
werken gegen Druckwellen aus chemischen
Reaktionen durch Auslegung der Kernkraft-
werke hinsichtlich ihrer Festigkeit und
induzierten Schwingungen sowie durch Si-
cherheitsabstidnde (Guidelines for the
Protection of Nuclear Power Plants against
Pressure Waves from Chemical Reactions by
Means of the Design of Nuclear Power
Plants with Regard to Strength and Induced
Vibrations and by Means of the Adherence
to Safety Distances), Sept. 13, 1976 (Bun-
desanzeiger No. 179, Sept. 22, 1976)

Zusammenstellung der in atomrechtlichen
Genehmigungsverfahren fiir Kernkraftwerke
zur Priifung erforderlichen Informationen
(Compilation of Information Required for
Examination Purposes in the Nuclear Li-
censing Procedures for Nuclear:Power
Plants), Resolution of the States' Com-
mittee on Nuclear Energy - Nuclear Instal-
lations, Oct. 7, 1981

Zusammenstellung der zur bauaufsichtlichen
Priifung kerntechnischer Anlagen erforder-
lichen Unterlagen (Compilation of Docu-
ments Required for Examination Purposes in
the Building Supervisory Procedures for
Nuclear Power Plants), Nov. 6, 1981 (GMBl.
1981, pp. 518)

Grundsdtze fiir die Vergabe von Unterauf-
trdgen durch Sachverstdndige (Subcontract-
ing Principles to be Observed by Expert
Consultants), Oct. 7, 1981 (GMBl. 1981,

p. 517)

Grundsidtze zur Dokumentation technischer
Unterlagen durch Antragsteller/Genehmi-
qungsinhaber bei Errichtung, Betrieb und
Stillegung von Kernkraftwerken (Principles
for the Technical Records System to be
Established by Applicant/Licensee on the
Construction, Operation and Decommission-

ing of Nuclear Power Plants), Dec. 4, 1981

(GMB1. 1981, pp. 542)

Durchfiihrung der Strahlenschutzverordnung
und der Réntgenverordnung; Berichterstat-
tung iiber besondere Vorkommnisse (Imple-

mentation of the Radiological Protection

Ordinance; Reporting Requirements for Un-
usual Events), Dec. 14, 1981 (GMBl. 1982,
pp. 61)

Bewertungsdaten fiir die Eigenschaften von
Kernkraftwerksstandorten aus der Sicht von
Reaktorsicherheit und Strahlenschutz (Data
for the Evaluation of the Properties of
Sites for Nuclear Power Plants in Consid~
eration of Reactor Safety and Radiological
Protection), June 11, 1975 (Umwelt Nr. 43,
1975)

Auslequngsrichtlinien und -richtwerte fiir
Jod-Sorptionsfilter zur Abscheidung von
gasférmigem Spaltjod in Kernkraftwerken
(Design Guidelines and Reference Data for
Iodine Sorption Filters for the Separa-
tion of Gaseous Fission Iodine at Nuclear
Power Plants), Febr. 25, 1976 (GMBl. 1976,
pp. 168)

Rahmenempfehlungen fiir den Katastrophen-
schutz in der Umgebung kerntechnischer An-
lagen (Basic Recommendations for Disaster
Control in the Environment of Nuclear
Installations), Oct. 17, 1977 (GMBl. 1977,
pp. 683)

Rahmenempfehlungen fiir den Katastrophen-
schutz in der Umgebung kerntechnischer An-
lagen (Basic Recommendations for Disaster
Control in the Environment of Nuclear In-
stallations); Ergdnzung: MaBnahmen zur me-
dizinischen Betreuung im Rahmen des Kata-
strophenschutzes in der Umgebung kerntech-
nischer Anlagen (Addendum: Medicare Provi=-
sions within the Framework of Disaster
Control in the Environment of Nuclear In-
stallations), March 9, 1981 (GMBl. 1981,
pPp. 188)

Rahmenempfehlungen fiir den Katastrophen-
schutz in der Umgebung kerntechnischer An-
lagen (Basic Recommendations for Disaster
Control in the Environment of Nuclear In-
stallations); Jod-Merkblidtter zu Kapitel
D5 "Ausgabe von Jodtabletten" (Iodine
Leaflets to Chapter D5 "Distribution of
Iodine Tablets), March 11, 1981 (GMBL.
1981, pp. 191)

Genehmigungen gemdf § 3 Abs. 1 Strlschv
oder § 6 AtG fiir die Zwischenlagerung von
abgereichertem bzw. natiirlichem und ange-
reichertem Uran in Form von Uranhexafluo-
rid (UFg); hier: Genehmigungsvorausset-

‘zungen und Auflagen (Licences According

to Sec. 3, para. 1 Strlschv or Sec. 6 AtG
for the Intermediate Storage of Depleted
and/or Natural and Enriched Uranium, in
the Form of Uranium Hexafluoride (UFg);
Subject: Licensing Prerequisites and Con-
ditions), Febr.1l5, 1979 (GMBl. 1979, pp.
91)

Grundsitze fiir die drztliche Uberwachung
von beruflich strahlenexponierten Perso-
nen (Principles of Medical Surveillance

of Occupationally Exposed Persons), 1978
(BMI RS II 5)



Richtlinie zur Emissions- und Immisions-
liberwachung kerntechnischer Anlagen
(Guldellne Relatlng to Emission and
Immission Monitoring of Nuclear Facil-
ities), Oct. 16, 1979 (GMBl. 1979,

pp. 668)

Richtlinien iiber Priiffristen bei Dicht-
heitspriifungen an umschlossenen radioak-
tiven Stoffen (Guidelines Relating to
Testing Intervals for Leck Testing of
Sealed Radioactive Sources), March 23,
1979 (GMBl. 1979, pp. 120)

Grundsdtze zur Entsorgungsvorsorge fiir
Kernkraftwerke (Principles Relating to the
Provisions to be Made for the Handling and
Disposal of Spent Fuel of Nuclear Power
Plants), March 19, 1980 (Bundesanzeiger
No. 58, March 22, 1980)

Richtlinie iiber die Gewdhrleistung der
notwendigen Kenntnisse der beim Betrieb
von Kernkraftwerken sonst tdtigen Perso-
nen (Guideline Relating to the Assurance
of the Necessary Knowledge of the Persons
Otherwise Engaged in the Operation of Nu~-
clear Power Plants), Oct. 30, 1980 (GMBl.
1980, pp. 658)

Kriterien zur Standortvorauswahl fiir Wie-

deraufarbeitungsanlagen (Criteria for Site
Preselection of Reprocessing Plants), Jan.
15, 1981 (GMBl. 1981, pp. 56)

Anforderungen an die nach Landerrecht zu-
stdndige MeBstelle nach § 63 Abs. 3

Satz 1 StrlSchv und § 40 Abs. 2 Satz 4
R6V (Requirements on the Competent State
Measuring Service According to Sec. 63
Para. 3 Sent. 1 StrlschV and Sec. 40 Para.
2, Sent. 4), July 3, 1979 (GMBl. 1979,

pp. 441)

Empfehlungen zur Planung von Notfall-
schutzmagnahmen durch Betreiber von Kern-
kraftwerken (Recommendations for the
Planning of Emergency Control Measures by
the Licensees of Nuclear Power Plants),
Dez. 27, 1976 (GMBl. 1977, pp. 48)

Anderung der Empfehlungen zur Planung von
Notfallschutzmagnahmen durch Betreiber
von Kernkraftwerken (Amendment of the Re-
commendations for the Planning ¢of Emergen-
cy Control Measures by the Licensees of
Nuclear Power Plants) Oct. 18, 1977 (GMBl.
1977, pp. 664)

Leitsdtze fiir die Unterrichtung der Of-
fentlichkeit iiber die Katastrophenschutz-
planung in der Umgebung von kerntechni-
schen Anlagen (Guidelines for the Informa-
tion of the General Public on Emergency
Preparedness Planning in the Environment
of Nuclear Facilities), Febr. 10, 1978
(Umwelt No. 61, 1978)

Allgemeine Berechnungsgrundlage fiir die
Strahlenexposition bei radiocaktiven Ablei-
tungen mit der Abluft oder in Oberflichen-
gewdsser (Richtlinie zu § 45 StrlSchv)
(General Principle of Calculation for the
Radiation Exposure Resulting from Radioac-
tive Effluents in Exhaust Air and in Sur-
face Waters (Guideline Relating to Sec. 45
Strlschv)), Aug. 18, 1979 (GMBl. 1979,

pp. 371), corrected Oct. 9, 1980 (GMBL.
1980, pp. 576)

Richtlinie fiir Programme zur Erhaltung der
Fachkunde des verantwortlichen Schichtper-
sonals in Kernkraftwerken (Guideline Re-
lating to Programmes for the Preservation
of the Technical Qualification of Respon-
sible Shift Personnel of Nuclear Power
Plants), May 17, 1979 (GMBl. 1979,

pp. 238) ’

Richtlinie fiir den Inhalt der Fachkunde-

priifung des verantwortlichen Schichtper-

sonals in Kernkraftwerken (Guideline Re-

lating to the Contents of the Qualifying

Examination of the Responsible Shift Per-
sonnel of Nuclear Power Plants), Aug. 10,

1978 (GMBl. 1978, pp. 431)

Richtlinie fiir das Verfahren zur Vorberei-
tung und Durchfihrung von Instandhaltungs-
und Anderungsarbeiten in Kernkraftwerken
(Guideline Relating to the Procedure for
the Preparation and Implementation of
Maintenance Work and Modifications at Nu-
clear Power Plants), June 1, 1978 (GMBI.
1978, pp. 342; Arbeitsschutz No. 22/1978,
pp. 435)

Richtlinie fiir die physikalische Strahlen-
schutzkontrolle (§§ 62 und 63 StrlsSchV)
(Guideline Relating to the Physical Super-
vision of Radiological Protection (Secs.
62 and 63 StrlSchV), June 5, 1978 (GMB1.
1978, pp. 348)

Berechnungsgrundlage fiir die Ermittlung
der Korperdosis bei innerer Strahlenex-
position (Richtlinie zu § 63 Strlschv),
(Principle of Calculation for the Deter-
mination of the Body Dose for Internal
Exposure (Guideline to Sec. 63 Strlschv)),
Aug. 10, 1981 (GMBl. 1981, pp. 322)

Richtlinie fiir den Strahlenschutz des Per-
sonals bei der Durchfilhrung von Instand-
haltungsarbeiten in Kernkraftwerken mit
Leichtwasserreaktoren: Die wdhrend der
Planung der Anlage zu treffende Vorsorge
(Guideline for the Protection against Ra-
diation of Personnel during the Execution
of Maintenance Work in Nuclear Power Sta-
tions with Light Water Reactors: The Pre-
cautionary Protective Measures to be Taken
during the Planning of the Plant), July
10, 1978 (GMBl. 1978, pp. 418)

Richtlinie fiir den Strahlenschutz des Per-
sonals bei der Durchfiihrung von Instand-
haltungsarbeiten in Kernkraftwerken mit
Leichtwasserreaktor (Guideline for the
Protection against Radiation of Personnel
during the Execution of Maintenance Work
in Nuclear Power Stations with Light water
Reactors); Teil 2: Die Strahlenschutzmag-
nahmen widhrend der Inbetriebsetzung und
des Betriebs der Anlage (Part 2: The Radi-
ological Protection Measures during Com-
missioning and Operation of the Plant),
Aug. 4, 1981 (GMBL. 1981, pp. 363)

Kontrolle der Eigeniiberwachung radiocaktiver
Emissionen aus Kernkraftwerken (Control of
the Licensee's Monitoring of Radioactive
Emissions of Nuclear Power Plants) May 10,
1978 (GMBl. 1978, pp. 313)



Interpretationen zu den Sicherheitskrite-
rien fiir Kernkraftwerke (Interpretations
of the Safety Criteria for Nuclear Power
Plants); Einzelfehlerkonzept - Grundsatze
fiir die Anwendung des Einzelfehlerkrite-
riums (Single Failure Concept - Principles
of the Application of the Single Failure
Criterion), Dec. 4, 1981 (GMBl. 1981,

pp. 544)

Beispiele zum Einzelfehlerkonzept (List of
Examples for the Single Failure Concept),
Dec. 4, 1981 (BMI RS I 6)

Interpretationen zu den Sicherheitskrite-
rien fir Kernkraftwerke (Interpretations
of the Safety Criteria for Nuclear Power
Plants); 1. Interpretation zu dem Sicher-
heitskriterium 2.6: Einwirkungen von
auBen (1. Interpretation of the Safety
Criterion 2.6: External events); 2. In-
terpretation zu dem Sicherheitskriterium
8.5: Warmeabfuhr aus dem Sicherheitsein-
schlug (2. Interpretation of the Safety
Criterion 8.5: Heat Removal out of the
Containment), May 17, 1979 (GMBl. 1979,
pp. 161)

Interpretationen zu den Sicherheitskrite~
rien fiir Kernkraftwerke (Interpretations
of the Safety Criteria for Nuclear Power
Plants); 1. Interpretation zu dem Sicher-
heitskriterium 2.2: Priifbarkeit (1. In-
terpretation of the Safety Criterion 2.2:
Testability); 2. Interpretation zu dem
Sicherheitskriterium 2.3: Strahlenexposi-
tion in der Umgebung (2. Interpretation
of the Safety Criterion 2.3 Radiation Ex-
posure in the Environment); 3. Interpre-
tation zu dem Sicherheitskriterium 2.6:
Einwirkungen von aufien (3. Interpreta-
tion of the Safety Criterion 2.6 External
Events); 4. Interpretation zu dem Sicher-
heitskriterium 2.7: Brand- und Explosions-
schutz (4. Interpretation of the Safety
Criterion 2.7 Fire and Explosion Protec-
tion); 5. Interpretation zu dem Sicher-
heitskriterium 4.3: Nachwdrmeabfuhr nach
Kihlmittelverlusten (5. Interpretation of
the Safety Criterion 4.3: Residual Heat
Removal after Loss-of-Coolant Accidents),
Nov. 28, 1979 (GMBl. 1980, pp. 90)

Richtlinie fiir den Inhalt der Fachkundeprii-
fung des verantwortlichen Schichtpersonals
in Forschungsreaktoren (Guideline Relating
to the Contents of the Qualifying Examina-
tion of the Responsible Shift Personnel in
Research Reactors) Nov. 11, 1979 (GMBI1.
1980, pp. 92)

Rahmenempfehlung fiir die Ferniiberwachung
von Kernkraftwerken (Recommendation for
the Remote Monitoring of Nuclear Power
Plants), Oct. 6, 1980 (GMBl. 1980,

pp. 577)

Musterbenutzungsordnung der Landessammel-
stellen flir radiocaktive Abfdlle in der
Bundesrepublik Deutschland (Model Direc-
tion for Use of the States' Intermedi-
ate Radioactive Waste Storage Facilities
in the Federal Republic of Germany),
March 17, 1981 (GMBl. 1981, pp. 163)

Grunds&tzliche Konzeption fiir den Ausbau
der Landessammelstellen fiir radicaktive
Abfdlle (Principal Concept for the Ex-
pansion of the States' Intermediate Radio-
active Waste Storage Facilies), Oct. 26,
1981 (GMBL. 1981, pp. 511)



DIN Standards (as of Dec. 1981)

Kerntechnik; Begriffe, Physikalische und
chemische Grundlagen (Nuclear Technology;
Terms, and Definitions, Basic Notions of
Physics and Chemistry) E 25401, T 1 (2/79)

Kerntechnik; Begriffe, Reaktorauslegung
(Nuclear Technology; Terms and Defini-
tions, Reactor Design) E 25401, T 2 (2/79)

Kerntechnik; Begriffe, Reaktortechnik und
Betrieb (Nuclear Technology; Terms and
Definitions, Reactor Technology and Oper-
ation) E 25401, T 3 (2/79)

Kerntechnik; Begriffe, Kernmaterialiiberwa-
chung (Nuclear Technology; Terms and Def-

initions, Nuclear Safeguards) E 25401, T 4
(2/79)

Kerntechnik; Begriffe, Brennstoffkreislauf
Nuclear Technology; Terms and Definitions,
Fuel Cycle) E 25401, T 5 (2/79)

Kerntechnik; Begriffe, Isotopentrennung:
(Nuclear Technology; Terms and Defini-
tions, Isotope Separation) E 25401, T 6
(2/79)

Kerntechnik; Begriffe, Sicherheit kerntech-
nischer Anlagen (Nuclear Technology; Terms
and Definitions, Safety of Nuclear Instal-
lations) E 25401, T 7 (2/79)

Kerntechnik; Begriffe, Strahlenschutz (Nu-
clear Technology; Terms and Definitions,
Radiation Protection) E 25401, T 8 (2/79)

Grundsdtze der Kritikalitdtssicherheit bei
der Herstellung und Handhabung von Kern-
brennstoffen (Principles of Criticality
Safety in Processing and Handling Fissile
Materials), 25403 (1/70)

Kritikalitdtssicherheit bei der Verarbei-

tung und Handhabung von Kernbrennstoffen;

Grundsdtze (Criticality Safety in Proces-

sing and Handling Fissile Materials; Prin-
ciples) E 25403, T 1 (11/80)

Kritikalitdtssicherheit bei der Herstel-
lung und Handhabung von Kernbrennstoffen;
Kritikalitdtsdaten fir Uran-235-Metall-
Leichtwasser-Mischungen (Criticality Safe-
ty in Processing and Handling Fissile Ma-
terials; Criticality Data for Uranium 235
Metal Light-Water Mixtures) 25403, T 2
(8/75)

Kritikalitdtssicherheit bei der Herstel-

lung und Handhabung von Kernbrennstoffen;
Kritikalitdtsdaten fiir Plutonium 239-Me-

tall-Leichtwasser-Mischungen (Criticality
Safety in Processing and Handling Fissile
Materials; Criticality Data for Plutonium
239 Metal Light-Water Mixtures) 25403, T3
(8/75)

Kritikalitidtssicherheit bei der Herstel-
lung und Handhabung von Kernbrennstoffen;
Kritikalit&dtsdaten fiir Uran-235-Dioxid-
Leichtwasser-Mischungen (Criticality Safe-
ty in Processing and Handling Fissile Ma-
terials; Criticality Data for Uranium 235
Dioxide Light-Water Mixtures) 25403, T 4
(1/77)

APPENDIX 3

Kritikalitdtssicherheit bei der Herstel-
lung und Handhabung von Kernbrennstoffen;
Kritikalitdtsdaten fiir Plutonium-239-
Dioxid-Leichtwasser-Mischungen (Criti-
cality Safety in Processing and Handling
Fissile Materials; Criticality Data for
Plutonium 239 Dioxide Light-Water Mix-
tures) 25403, T5 (1/77)

Kritikalitdtssicherheit bei der Herstel-
lung und Handhabung von Kernbrennstoffen;
Kritikalitdtsdaten fiir Plutonium-239-Ni-
trat-Leichtwasser-Mischungen (Criticality
Safety in Processing and Handling Fissile
Materials; Criticality Data for Plutonium
239 Nitrate Light-Water Mixtures) 25403,
T 6 (1/77)

Kritikalit&dtssicherheit bei der Herstel-
lung und Handhabung von Kernbrennstoffen;
Kritikalititsdaten fiir niedrig angerei-
cherte Urandioxid-Stabgitter in Wasser
(Criticality Safety in Processing and
Handling Fissile Materials; Criticality
Data for Low Enriched Uranium Dioxid
Lattices in Water) 25403, T 7, (11/80)

Kerntechnik; Formelzeichen (Nuclear Tech-
nology; Symbols for Use in Formulae) 25404
(9/76)

Gesichtspunkte fiir eine sichere Auslegung
von thermischen Reaktoren bezliglich des
Reaktivitdtsverhaltens (Aspects of a Safe
Design of Thermal Reactors with Regard to
their Reactivity Behaviour) 25405 (6/70)

Schleusen am Reaktorsicherheitsbehdlter
von Kernkraftwerken; Personenschleusen,
Sicherheitstechnische Anforderungen
(Locks at Reactor Safety Containments of
Nuclear Power Plants; Personal Locks,
Safety Requirements) 25406, T 1 (4/77),
identical to KTA Standard 3402 (11/76)

Schleusen am Reaktorsicherheitsbehidlter
von Kernkraftwerken; Materialschleusen,
Sicherheitstechnische Anforderungen
(Locks at Reactor Safety Containments of
Nuclear Power Plants; Material Locks,
Safety Requirements) 25406, T 2 (2/80),
identical to KTA-Standard 3409 (6/79)

Abschirmwidnde gegen ionisierende Strah-
lung; Bleibausteine (Walls Shielding
against Ionizing Radiation; Lead Bricks)
25407, T 1 (2/74)

Abschirmwidnde gegen ionisierende Strah-
lung; Bleibausteine, Hinweise fiir die
Verwendung (Walls Shielding against
Ionizing Radiation; Lead Bricks, Recom-
mendations for Use) 25407, T 1 Bbl (2/74)

Abschirmwdnde gegen ionisierende Strah-
lung; Spezielle Bauelemente (Walls Shield-
ing against Ionizing Radiation; Special
Construction Elements) 25407, T 2 (12/74)



Abschirmwidnde gegen ionisierende Strah-
lung; Spezielle Bauelemente, Hinweise fiir
die Verwendung (Walls Shielding against
Ionizing Radiation; Special Construction
Elements; Recommendations) 25407, T 2 Bbl
(12/74)

Kerntechnische Anlagen; Rohrleitungen,
Auslegung, Herstellung, Priifung (Nuclear
Facilities; Piping, Design, Manufactur-
ing, Testing) V 25408 (8/76)

Fernbedienungsgerate zum Arbeiten hinter
Schutzwanden; Hinweise fiir die Verwen-
dung (Remote Handling Devices for Use be-
hind Shielding Walls; Recommendations for
Use) 25409, Bbl (11/74)

Fernbedienungsgerite zum Arbeiten hinter
Schutzwdnden; Ferngreifer, Mafe (Remote
Handling Devices for Use behind Shielding
Walls; Remote Handling Tongs; Dimensions)
25409, T 1 (11/74)

Fernbedienungsgerdte zum Arbeiten hinter
schutzwdnden; Parallel-Manipulatoren mit
3 Gelenken, Mafe (Remote Handling Devices
for Use behind Shielding Walls; Master-
Slave Manipulators with Three Hinges; Di-
mensions) 25409, T 2 (11/74)

Fernbedienungsgerite zum Arbeiten hinter
Schutzwianden; Parallel-Manipulatoren in
Teleskopbauart, MaBe (Remote Handling De-
vices for Use behind Shielding Walls; Tel-
escopic Master-Slave Manipulators; Di-
mensions) 25409, T 3 (11/74)

Fernbedienungsgerite zum Arbeiten hinter
Schutzwédnden; Parallelmanipulatoren in
Teleskopbauart, Anforderungen (Remote
Handling Devices for Use behind Shielding
Walls; Telescopic Master-Slave Manipula-
tors, Requirements) 25409, T 4 (2/77)

Fernbedienungsgerdte zum Arbeiten hinter
Schutzwidnden; Parallelmanipulatoren mit
3 Gelenken, Anforderungen (Remote Han-
dling Devices for Use behind Shielding
Walls; Master-Slave Manipulators with
Three Pivots, Requirements) 25409, T 5
(2/77)

Fernbedienungsgerite zum Arbeiten hinter
Schutzwidnden; Ferngreifer, Anforderungen
(Remote Handling Devices for Use behind

Shielding Walls; Remote Handling Tongs,

SpeCifications[ 25409, T 6 (6/78)

Kraftmanipulatoren mit elektrischen An-
trieben; Anforderungen und Prifungen (Re-
mote Handling Devices for Use behind
Shielding Walls; Power Manipulators,
Requirements and Tests) 25409, T 7 (1/80)

Fernbedienungsgerdte zum Arbeiten hinter
Schutzwanden; Kraftmanipulatoren, Bedien-
teile, Anordnung und Kennzeichnung (Remote
Handling Devices for Use behind Shielding
Walls; Power Manipulators, Operating De-
vices, Arrangement and De51gnat10n)

E 25409, T 8 (6/79)

Kerntechnische Anlagen; Oberflichensau-
berkeit von Bauteilen (Nuclear Facilities;
Surface Cleanliness of Components} 25410
(6/74)

Kerntechnische Anlagen; Oberflichensau-
berkeit von Bauteilen, Sauberkeitsstufen
(Nuclear Facilities; Clean Conditions of
Components, Classes of Clean Condition)
E 25410, T 1 (10/79)

Kerntechnische Anlagen; Oberflidchensauber-
keit von Bauteilen, Reinigung und Konser-
vierung von Kreislaufsystemen einschliegB-
lich zugehdriger Komponenten (Nuclear
Facilities; Surface Cleanliness of Com-
ponents, Cleaning and Preserving of Fluid
Systems and Associated Components) 25410,
T2 (2/77)

Kerntechnische Anlagen; Oberflidchensau-
berkeit von Bauteilen, Anforderungen an
die Verpackung (Nuclear Facilities; Clean
Conditions of Components, Requirements for
Packaging) 25410, T 3 (8/79)

Kerntechnische Anlagen; Oberfldchensau-
berkeit wvon Bauteilen; Mafnahmen auf der
Baustelle (Nuclear Facilities; Clean Con-
ditions of Components, Measures on the
Building Site) 25410, T 4 (8/79)

Kerntechnische Anlagen; Oberfldchensau-
berkeit von Bauteilen, Sauberkeitsberei-
che (Nuclear Facilities; Surface Cleanli-
ness of Components, Areas of Clean Condi-
tions) E 25410, T 5 (12/80)

Kernreaktoren; Sinnbilder (Nuclear Reac-
tors; Graphical Symbols) 25411, (4/75)

Laboreinrichtungen; Handschuhkdsten, Mage
und Anforderungen (Glove Boxes; Dimensions
and Requirements) 25412, T 1 (3/77)

Laboreinrichtungen; Handschuhkdsten, MaBe
und Anforderungen, Beispiele fiir Zusatz-
ausriistungen (Glove Boxes, Accessories)
25412, T 1 Bbl (12/76)

Laboreinrichtungen; Handschuhkdsten,
Dichtheitspriifung (Glove Boxes; Leak Test)
25412, T 2 (6/78)

Klassifikation von Betonen nach Element-
anteilen bei Verwendung zur Neutronenab-
schirmung (Classification of Concretes for
Neutron Shielding with Respect to Atomic
Composition) 25413 (3/76)

Klassifikation von Abschirmbetonen nach
Elementanteilen; Abschirmung von Gammma-
strahlung (Classification of Concretes for
Shielding with Respect to Atomic Composi-
tion; Gamma Shielding) E 25413, T 2 (2/81)

Liftungstechnische Anlagen in Kernkraft-
werken; Sicherheitstechnische Anforderun-
gen (Ventilating Systems in Nuclear Power
Plants; Safety Requirements) E 25414
(12/79), identical to KTA-Standard 3601 RE
(10/79)

Dekontamination von radioaktiv kontami-
nierten Oberflachen; Verfahren zur Prii-
fung und Bewertung der Dekontaminierbar-
keit (Decontamination of Radiocactive Con-
taminated Surfaces; Method of Test for
Ease of Decontamination and Interpreta-
tion of Results) V 25415, T 1 (10/80)



Dekontamination von radiocaktiv kontami-
nierten Oberflachen; Bestimmung der Ober-
fldchenkontamination (Decontamination of
Radioactive Contaminated Surfaces; Deter-
mination of Surface Contamination) 25415,
T 2 (4/77)

Anlagen zur Behandlung von radioaktiv kon-
taminiertem Wasser in Kernkraftwerken; Si-
cherheitstechnische Anforderungen (Treat-

ment of Radiocactive Contaminated Water in

Nuclear Power Plants; Safety Requirements

25416, T 1 (3/81), identical to KTA-Stand-
ard 3603 (10/78)

Anlagen zur Behandlung von radioaktiv kon-
taminiertem Wasser in Kernkraftwerken;
Verfahren (Facilities for Treatment of
Radiocactive Contaminated Water in Nucle-
ar Power Plants; Methods) E 25416, T 2
(2/81)

Ubergeordnete Anforderungen an die elek-
trische Energieversorgung des Sicherheits~
systems; Einblockanlagen, Sicherheitstech-
nische Anforderungen (General Requirements
for Electrical Power Supply to Safety Sys-
tems for Nuclear Power Generating Stations;
Single-Unit Stations, Safety Requirements)
25417, T 1 (12/78), identical to KTA-
Standard 3701.1 (6/78)

Ubergeordnete Anforderungen an die elek-
trische Energieversorgung des Sicherheits-
systems in Kernkraftwerken; Kernkraft-
Mehrblockanlagen; Sicherheitstechnische
Anforderungen (General Requirements for
Electrical Power Supply to Safety Systems
for Nuclear Power Generating Stations;
Multiple-Unit Stations; Safety Require-
ments) E 26417, T 2 (8/81)

Kerntechnische Anlagen; Armaturen, Werk-
stoffe, Herstellung, Priifung (Nuclear Fa-
cilities; Valves, Materials, Manufacture,
Testing) V 25418, T 1 (4/76)

Kerntechnische Anlagen; Armaturen, Vor-
prifunterlagen und Dokumentation (Nuclear
Facilities; Valves, Preliminary Test Docu-
ments) E 25418, T 2 (2/77)

Stérfallablaufanalyse; Stérfallablaufdia-
gramm, Methode und Bildzeichen (Incident
Sequence Analysis; Event Tree, Method and
Graphical Symbols) 25419, T 1 (6/77)

Stérfallablaufanalyse; Auswertung des
Stérfallablaufdiagramms mit Hilfe der
Wahrscheinlichkeitsrechnung (Incident Se-
guence Analysis; Event Tree, Probabilistic
Evaluation) 25419, T 2 (2/79)

Errichtung von HeiBen Zellen fiir fernbe-
dienten Betrieb (Construction of Concrete
Hot Cells; Principles for Remotely Operat-
ed cells) 25420, T 1 (9/80)

Kritikalitdtssicherheit bei der Anwendung
von Borosilicatglas-Raschigringen als
Neutronenabsorber in Spaltstoffldsungen
(Use for Borosilicate Glass Raschig Rings
as a Neutron Absorber in Solutions of Fis-
sile Material) 25421 (1/80) °

Sicherheitsanforderungen an die Aufbewah-
rung radioaktiver Stoffe; Nutzprdparate
und Proben fiir Versuche (Safety Regquire=-
ments on the Storage of Radioactive
Sources; Utility Sources and Test Samples)
E 25422 (5/79)

Probenahme bei der Radioaktivitdtsiiberwa-
chung der Luft; Hinweise zur Berechnung
von Partikelverlusten in Probenahmeleitun-
gen und Hinweise zur Fehlerermittlung an-
isokinetischer Probenahme (Sampling Proce-
dures for the Monitoring of Radioactivity
in Air; General Aspects for the Calcula-
tion of Particle Loss in Sampling Air
Ducts, General Aspects for Error Esti-
mates due to Anisokinetic Sampling) 25423
Bbl 1 (12/77)

Probenahme bei der Radiocaktivitidtsiiberwa-
chung der Luft; Allgemeine Anforderungen
(Sampling Procedures for the Monitoring
of Radioactivity in Air; General Require-~
ments) 25423, T 1 (12/77)

Probenahme bei der Radiocaktivitdtsiiberwa-
chung der Luft; Spezielle Anforderungen
bei der Probenahme aus Kandlen und Schorn-
steinen (Sampling Procedures for the Moni-
toring of Radioactivity in Air; Special
Requirements for Sampling from Air Ducts
and Smoke Stacks) 25423, T 2 (12/77)

Probenahme bei der Radiocaktivitdtsiiber-
wachung der Luft; Probenahmeverfahren
(Sampling Procedures for the Monitoring
of Radiocactivity in Air; Sampling Methods)
25423, T 3 (12/77)

Fehlerbaumanalyse; Methode und Bildzeichen
(Fault Tree Analysis; Method and Symbols)
25424 (6/77)

Radionuklidlaboratorien; Regeln fiir die
Auslequng (Radioisotope Laboratories;
Rules for Design) 25425, T 1 (3/77)

Radionuklidlaboratorien; SchutzmaSnahmen
beim Umgang mit offenen radioaktiven Stof-
fen (Radiolisotope Laboratories; Rules for
Design) E 25425, T 2 (3/79)

Umschlossene radioaktive Stoffe; Anforde-
rungen und Klassifikation (Sealed Radio-
active Sources; Requirements and Classi-
fication) 25426, T 1 (2/77)

Umschlossene radioaktive Stoffe; An-
forderungen an radioaktive Stoffe in be-
sonderer Form (Sealed Radiocactive Sources;
Special Form Radioactive Material, Re-
quirements) 25426, T 2 (4/79)

Umschlossene radioaktive Stoffe; Dicht-
heitsprifverfahren im Zusammenahng mit der
Herstellung (Sealed Radioactive Sources;
Leak Test Methods Related to Manufactur-
ing) E 25426, T 3 (5/81)

Umschlossene radioaktive Stoffe; Dicht-
heitspriifungen wdhrend des Umgangs (Sealed
Radioactive Sources; Leakage Test Methods
for Recurrent Inspections) 25426, T 4
(4/77)



Auslegung von zweifach geknickten gasge-
fiillten Kandlen in Abschirmwidnden aus
Beton gegen Gammastrahlung, Begriffe und
Voraussetzungen (Design of Gas-Filled
Double~Bend Ducts in Concrete Shields
against Gamma Radiation; Definitions and-.
Conditions) 25427, T 1 (10/77)

Auslegung von zweifach geknickten gasge-
fiillten Kandlen in Abschirmwinden aus Be-
ton gegen Gammastrahlung; Bemessung des
Kanals und der Eisenverstdrkung bei Punkt-
quellenstrahlung und kollimierter Strah-
lung (Design of Gas-Filled Double-Bend
Ducts in Concrete Shields against Gamma
Radiation; Proportionment of the Ducts and
the Embedded Iron-Layers for Point Source
Radiation and Collimated Radiation) 25427,
T 2 (10/77)

Kerntechnische Anlagen; Lagerbecken fiir
Brennelementbiindel von wassergekihlten
Leistungsreaktoren (Nuclear Facilities;
Pool Facility for Fuel Assemblies for
Water-Cooled Power Reactors) 25428 (8/76)

Sicherheitskennzeichnung im Strahlen-
schutz (Radiation Warning Signs in Radia-
tion Protection) 25430 (8/78)

Kabeldurchfiihrungen im Reaktor-Sicher-
heitsbehdlter; Sicherheitstechnische An-
forderungen (Electric Penetration Assem-
blies in Containment Structures; Safety
Reguirements) 25431 (4/81), identical to
KTA-Standard 3403 (10/80)

Kennzeichnung von Brennelementen fiir Lei-
stungsreaktoren (Fuel Assembly Identifica-
tion for Nuclear Power Reactors) 25433
(7/78)

Reaktorschutzsystem und Uberwachung von
Sicherheitseinrichtungen; Sicherheitstech-
nische Anforderungen (Reactor Protection
System and Monitoring of Safety Devices;
Safety Engineering Requirements) 25434,
(10/77), identical to KTA-Standards 3501
(3/77)

Reaktorschutzsystem und Uberwachung von
Sicherheitseinrichtungen; Sicherheitstech-
nische Anforderungen (Reactor Protection
System and Monitoring of Safety Devices;
safety Engineering Requirements) E 25434
(12/80)

Kerntechnische Anlagen; Wiederkehrende
Priifungen, Mechanisierte Ultraschallprii-
fung (Nuclear Facilities; Inservice In-
spections, Remote-Controlled Ultrasonic
Inspection) 25435, T 1 (8/79)

Kerntechnische Anlagen; Wiederkehrende
Priifungen, Magnetpulverpriifung (Nuclear
Facilities; Inservice Inspections, Magnet-
ic Particle Methode) 25435, T 2 (8/79)

Kerntechnische Anlagen; Wiederkehrende
Priifungen, Druckpriifung (Nuclear Facili-
ties; Inservice Inspections, Hydrotest)
25435, T 3 (2/80)

Kerntechnische Anlagen, Wiederkehrende
Priifungen, Sichtpriifung (Nuclear Installa-
tions; Inservice Inspections, Visual In-
spection) 25435, T 4 (8/79)

Kerntechnische Anlagen; Wiederkehrende
Priifungen; Vordrucke zur Dokumentation
der Daten mechanisierter Ultraschallpriif-
einrichtungen (Nuclear Facilities; Inserv-
ice Inspections; Printed Forms for Docu-
mentation of Remote-Controlled Ultrasonic
Test Equipment Data) E 25435, T 5 (4/81)

Integrale Leckratenpriifung des Sicher-
heitsbehdlters mit der Absolutdruckmetho=-
de; Sicherheitstechnische Anforderungen
(Integral Leakage Rate Test of Containment
with the Absolute Pressure Method) 25436
(7/80), identical to KTA-Standard 3405
(2/79)

Auslegqung der Reaktorkerne von gasgekiihl-
ten Hochtemperaturreaktoren, Berechnung
der Helium-Stoffwerte, Sicherheitstechni-
sche Anforderungen (Reactor Core Design
for High-Temperature Gas-Cooled Reactors;
Part 1: Calculation of the Properties of
Helium) 25437, T 1 (7/79), identical to
KTA-Standard 3102.1 (6/78)

AbschlieBung der den Reaktorsicherheitsbe-
hilter durchdringenden Rohrleitungen im
Falle einer Freisetzung wvon radioaktiven
Stoffen innerhalb des Reaktorsicherheits-
behdlters (Sealing of the Containment
Penetrating Piping in the Case of Released
Radioactivity within the Containment)

E 25438 (7/77), identical to KTA-Standard
3404 (6/77)

Klassifikation der Riume des Kontrollbe-
reichs von Kernkraftwerken nach Ortsdosis-
leistungen (Classification of Rooms of the
Controlled Area in Nulear Power Plants
with Respect to Local Dose Rates) E 25440
(7/81)

Ermittlung der Abschaltreaktivitdt; Si-
cherheitstechnische Anforderungen (Evalu-
ation of the Shutdown Reactivity; Safety
Requirements) 25442 (6/80), identical to
KTA-Standard 3104 (10/79)

Auslequng von Kernkraftwerken gegen seis-
mische Einwirkungen; Seismische Instrumen-
tierung, Sicherheitstechnische Anforderun-
gen (Design of Nuclear Plant against Seis-
mic Effects; Seismic Instrumentation,
Safety Requirements) 25445, T 5 (2/78),
identical to KTA-Standard 2201.5 (3/77)

Ausfalleffektanalyse (Failure Mode and
Effects Analysis) 25448 (6/80)

Auslequng der Stahlbetonbauteile von Kern-
kraftwerken unter Belastungen aus inneren
Stérfdllen (Design Criteria for Structure
Concrete against Loadings due to Inner Ac-
cident Condition in Nuclear Power Plant)

E 25449 (10/79)

Anforderungen an das Betriebshandbuch;
Sicherheitstechnische Anforderungen (Re-
quirements on the Operating Manual; Safety
Requirements) 25451 (9/78), identical to
KTA-Standard 1201 (2/78)

Priifprogramm fiir Abschirmung in Kernkraft-
werken (Test Program for Shielding in Nu-
clear Power Plants) E 25453 (5/81)



Neutronenfluenzmessung; Bestimmung der
Fluenz schneller Neutronen mit Aktivie-
rungs- und Spaltungsdetektoren (Neutron
Fluence Measurement; Determination of the
Fluence of Fast Neutrons with Activiation
and Fission Detectors) E 25456, T 1 (9/81)

Ortsfestes System zur Uberwachung von
Ortsdosisleistungen innerhalb von Kern-
kraftwerken; Sicherheitstechnische Anfor-
derungen (Stationary System for the Sur-
veillance of Local Dose-Rates within Nu-
clear Power Stations; Safety Requirements)
25458 (8/78), identical to KTA-Standard
1501 (10/77)

Berechnung der Nachzerfallsleistung der
Kernbrennstoffe von Leichtwasserreaktoren
(Decay Heat Power in Nuclear Fuels of
Light-Water Reactors) E 25463 (5/81)

Messung fliissiger radioaktiver Stoffe zur
Uberwachung der radiocaktiven Ableitungen;
Sicherheitstechnische Anforderungen (Meas-
uring Liquid Radioactive Materials for
Monitoring; Radioactive Discharge) 25465
(3/79), identical to KTA-Standard 1504
(6/78)

Notstromerzeugungsanlagen mit Dieselaggre-
gaten; Auslegqung, Sicherheitstechnische
Anforderungen (Emergency Generating Sta-
tions with Diesel Engines; Design; Safety
Requirements) 25467, T 1 (3/81), identical
to KTA-Standard 3702.1 (6/80)

Lagerung und Handhabung von Brennelementen
in Kernkraftwerken; Zuldssige Werkstoffe,
Lasten und Spannungen fiir Brennelementla-
gerbecken (Storage and Handling of Fuel
Elements in Nuclear Power Stations; Admis-
sible Materials, Loads and Stresses of
Fuel Element Storage Pools) E 25479, T 2
(7/81)

The abbreviations used in connection with
the DIN no. and the date of issue stand
for: E = Draft, V = Advance Standard,

T = Part, Bbl = Appendix

DIN Standards and Draft Standards are
available from Beuth Verlag GmbH, Burg-
grafenstrage 4 - 7, D 1000 Berlin = 30



APPENDIX 4

IAEA, Codes of Practice and Safety Guides (as of Dec. 1981)

Governmental Organization:

Governmental Organization for the Regula=-
tion of Nuclear Power Plants, 50-C-G

Qualifications and Training of Staff of
the Regulatory Body for Nuclear Power
Plants, 50-SG-Gl

Information to be Submitted in Support of
Licensing Applications for Nuclear Power
Plants, 50-SG-G2

Conduct of Regulatory Review and Assess-
ment during the Licensing Process for Nu-
clear Power Plants, 50-SG-G3

Inspection and Enforcement by the Regula-
tory Body for Nuclear Power Plants, 50-5G-
G4

Preparedness of Public Authorities for
Emergencies to Nuclear Power Plants, 50-
5G-G6

Siting:

Safety in Nuclear Power Plant Siting, 50-
C-S

Earthquakes and Associated Topics in Re-
lation to Nuclear Power Plant Siting, 50-
5G-S1

Seismic Analysis and Testing of Nuclear
Power Plants, 50-5G-52

Atmospheric Dispersion in Relation to Nu-
clear Power Plant Siting, 50-5G-S3

Site Selection and Evaluation for Nuclear
Power Plants with Respect to Population
Distribution, 50-SG-54

Extreme Man-Induced Events in Relation to
Nuclear Power Plant Siting, 50-SG-S5

Determination of Design Basis Floods for
Nuclear Power Plants on River Sites, 50-
SG-S10A

Determination of Design Basic Floods for
Nuclear Power Plants on Coastal Sites, 50-
SG-S10B

Evaluation of Extreme Meteorological

Events for Nuclear Power Plant Siting, 50-
SG-S11A

Design:

Design for Safety of Nuclear Power Plants,
50-C-D

Safety Functions and Component Classifica-
tion for BWR, PWR and PTR, 50-5G-D1

Fire Protection in Nuclear Power Plants,
50-5G-D2

Protection Systems and Related Features in
Nuclear Power Plants, 50-SG-D3

Protection against Internally Generated
Missiles and their Secondary Effects in
Nuclear Power Plants, 50-5G-D4

Man-Induced Events in Relation to Nuclear
Power Plant Design, 50-SG-D5

Ultimate Meat Sink and Directly Associated
Heat Transport Systems for Nuclear Power
Plants, 50-SG-D6

Emergency Electrical Power Systems at Nu-
clear Power Plants, 50-SG-D7A

Operation:

Safety in Nuclear Power Plant Operation,
Including Commissioning and Decommission-
ing, 50-C-0

Staffing of Nuclear Power Plants and Re-
cruitment, Training and Authorization of
Operating Personnel, 50-SG-01

In-Service Inspection for Nuclear Power
Plants, 50-5G-02

Operational Limits and Conditions for
Nuclear Power Plants, 50-5G-03

Commissioning Procedures for Nuclear
Power Plants, 50-SG-04

Radiological Protection during Operation
of Nuclear Power Plants, 50-SG-05

Preparedness of the Operating Organization
for Emergencies at Nuclear Power Plants,
50-5G~06

Maintenance of Nuclear Power Plants, 50-
SG-07

Surveillance of Items Important to Safety
in Nuclear Power Plants, 50-5G-08

Quality Assurance:

Quality Assurance for Safety in Nuclear
Power Plants, 50-C-QA

Quality Assurance Records System for Nu-
clear Power Plants, 50-SG-QAZ2

Quality Assurance in the Procurement of
Items and Services for Nuclear Power
Plants, 50-SG-QA3

Quality Assurance during Site Construction
of Nuclear Power Plants, 50-SG-QA4

Qualita Assurance during Operation of Nu-
clear Power Plants, 50-SG-QA5

Quality Assurance in the Design of Nuclear
Power Plants, 50-5G-QA6



Quality Assurance Organization for Nuclear
Power Plants, 50-SG-QA7

Quality Assurance in the Manufacture of
Items for Nuclear Power Plants, 50-SG-QA8

Qﬁality Assurance Auditing for Nulcear
Power Plants, 50-SG-QAl0

IAEA publications are available through

the national sales agents or major book-
sellers. Requests for information should
be addressed to the International Atomic
Energy Agency, Division of Publications,
P.0. Box 100, A-1400 Vienna, Austria





