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THE PRINCIPLES OF NUCLEAR SAFETY IN THE
FEDERAL REPUBLIC OF 6ERHANY

J.K.Pfaffelhuber, BMI

Firstly, the lecture gives a survey over the nuclear
installations in the Federal Republic of Germany which are in operation, under
construction or in the stage of planning. It describes the necessary
preparations for a country, which wants to introduce nuclear power, the legal
basis, the technical principles, and the licensing procedure as practised in
the Federal Republic of Germany, in accordance with section 7 of the Atomic
Energy Act for nuclear installations. It is pointed out to the procedural
characteristics arising in a country where licensing is not handled by the
federal power but by the individual states (on behalf of the Federation).The
procedure is a two-level procedure: On the level of the states with regard
to the applicant and the population, and on the federal level within the
framework of the administration with the participation of experts (e.g.Reactor
Safety Commission). The different stages of the decision-takinp process as it
is usual in the Federal Republic of Germany (decision on the choice of the site
and the concept, decision on the installation and the taking into operation)
are thoroughly discussed. Other problems: The participation of third parties
objecting to the license in the procedure, the material objectives of protection,
taking account of aspects of nuclear waste disposal.

I. Unlike other nations, the Federal Republic of Germany started
its preparations for the utilization of nuclear energy in 1955. The Atomic
Energy act which had been adopted in December 1959 became effective on January
1, 1960. Since that time the following nuclear power plants have been approved
apart from 40 research reactors and 2 prototype plants in the decommissioning
phase.
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Diapositive 1:
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Two demonstration plants already in operation
(Grundremmingen I , Ungen) were shut down because of technical diff icult ies.
Two plants which had received a f i rst partial license from the licensing
authority are not under construction (Whyl, Brockdorf).

I I . What proportion of the gross generation of electricity is provided by
nuclear power ? This question 1s answered by diapositive 2,
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Diaposi t i ve 2:

Gross generation of electricity (without industry-

generation) in the Fedrral Republic of Germany in 1979.

- proportion of energy types in percentages and terawatt hours.

I I I . To build up a nuclear industry in a country (nuclear power plants, plant;

for the fuel cycle, final disposal of waste) the following is required:

111.1 - A technically highly qualified industry, being able to produce, to

build up and to operate the plants. The know-how can be imported.

111.2 - A law system as well as technical regulations to meet the necessary

safety demands for the operation of the plants. This system must take

account of the population density of the country and the site of the

plant. The nearer the plants are built to areas with a dense

population, the safer the plants must be built and operated.

111.3 - A highly qualified governmental administration, in cooperation with

experienced technical expert organizations, being able to supervise

the construction and the operation of the plants perfectly.

IV. The legal background of nuclear safety in the Federal Republic of

Germany

Diaposi tive 3:

IV.1 - The German legal system (here public law) consists of

(1) the constitution -
The Basic Law (Grundgesetz) of 1949

(2) acts, enacted by the Parliament

(3) ordinances under authorization of an act, Issued by the
government (or a ministry).

(4) administrative rules and guidelines, ,
Issued by governmental bodies

(5) in the field of technical-safety law, provision has been made for:
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technical rules and guidelines
by the relevant branches of the industry or in cooperation of
industry and administrative bodies,

- to be precise, these rules are part of habit and not of the legal
sphere, but they belong to the legal background, because they build
the practical implementation of the legal system -

In the Federal Republic of Germany, the authorities rely on

- the safety criteria of the Federal Ministry of the Interior
- the RSK (Reactor Safety Commission) Guidelines for pressurized
water reactors

- the recommendations of the RSK and SSK (Radiological Protection
Commission)

- the recommendations of the Nuclear Safety Standards Commission.

The Commission was established in 1972 by the Federal Ministry of
the Interior. All parties involved in the conduct of the atomic
licensing process participate in the Commission and contribute
to its work. The objective of the Commission is to set up safety
standards in all those areas in which, based on experience, a
consensus among the experts may be reached.

All these criteria, guidelines and recommendations are compiled
in the "Handbook for Reactor Safety and Radiological Protection",
published by the Federal Ministry of the Interior.

IV.2 - The constitution is - in connection with this theme - of interest under
two aspects:

(1) it is a constitution of a Federation and therefore rules the
competences of the Federation ("Bund") and the states ("Lander").

(2) it contains fundamental (human) rights and guarantees,
here are of interest:

- fundamental right of life and health
- fundamental right of property and freedom of the choice of
trade and profession.
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In 19S9 our constitution was amended:

There were added provisions for the competences of the Federation
with regard to legislation and for executive functions. This
amendment gives the Federation a strona role in the field of
atomic law.

IV.3 - In connection with this amendment of the constitution there was created
the "Act on the Peaceful Utilization of Atomic Energy and Protection
against i t s Hazards (Atomic Energy Act)".

This act has been revised many times, for the last time in 1980.

IV.4 - This act contains authorization for ordinances (with the purpose to
make the act more effective).

Under this authorization four ordinances were issued:

(a) Radiation Protection Ordinance (new version of 1977)

(b) License Procedure Ordinance (new version of 1977) (for licenses under
section 7 of the act - especially for nuclear power plants)

(c) Financial Security Ordinance (new version of 1977)

(d) Costs Ordinance
(cost of the licensing procedure)

Other ordinances are in preparation:

- Ordinance on physical protection measures

- Ordinance on the qualification of experts and the structure of experts

organi zations

- Ordinance on the Information and follow-up of safety-relevant events
concerning the operation of nuclear installations, especially of nuclear
power plants

- Ordinance on the necessary knowledge of personal in nuclear

installations, especially in nuclear power plants

Furthermore, administrative regulations and technical rules exist .
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IV.5 - In addition to our national legal system the following should be
Mentioned:

- International law, especially the Euratom-Treaty and international
agreements

- International Recommendations, e.g.

(a) recommendations of the International Radiation Protection
Commission (ICRP)

(b) Euratom guidelines for the definition of the basic standards for
health protection of the population and workers from ionizing
radiation

(c) basic radiation protection standards of OECD and IAEO

IV.6 - The Structure of the Atomic Energy Law (diapositive 4).

The system of the Atomic Energy Law can be divided into four parts:

(1) a preventive control system - licensing and supervision - for all
activities in the nuclear field

(2) administrative services in the field of waste management

(3) a system of liability and financial security

(4) a system of penalties and fines

The Atomic Energy Act - for nuclear fuel - and the Radiation Protection
Ordinance - for other radioactive substances - have created JJ
comprehensive system of licenses for all activities, that deal with
any kind of use or handling of radioactive substances and construction
or operation of nuclear installations.
Exceptions from the requirement of a license only exists for radioactive
substances with very low activity; these exceptions are laid down in the
Radiation Protection Ordinance.

Examples for licenses are
- import and export of radioactive substances
- transport of radioactive substances
- custody, possession, transfer of radioactive substances
- storage of radioactive substances
- construction and operation of nuclear installations, especially for
nuclear power plants (section seven of the act).
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The control system furthermore includes a system of supervision by

administrative authorities for al l activities in the nuclear f i e l d ,

without any exception. *

V - Owing to the federal set-up of our constitution, responsibility for

the licensing of nuclear power plants does not rest with a central

authority as in the United States or Switzerland but with the states.

This is important to note because the states are at the same time

also responsible for power economy law, regional planning law, immission

protection law, water management law, construction law and nature

conservation law.

Diapositive S

Conflicts between the various authorities may therefore

be settled at state level. I f the licensing authority under the atomic

energy law were a federal agency, this would entail frequent

controversies between the Federation and the state in question in the

case of different views in the various fields mentioned.

Each state has established a licensing authority for granting

licenses according to section 7 of the Atomic Energy Act (licenses for

nuclear installations), since the Federal Republic consists of 11 states

(LSnder), we have 11 such licensing authorities.

This gives rise to the question how, in view of 11 different licensing

authorities, uniform decisions may be taken on the important basic safety

questions.

This problem is solved by a provision of the Atomic Energy Act according

to which this act is implemented by the states on behalf of the

federation (section 24, para 1 of the Atomic Energy Act).

This administrative set-up was laid down as follows in article 85 of

the Basic Law (diapositive 6):

Federal Administration

- The Lílnder determine the responsible authorities

- The Federal Government may

- Issue general administrative rules (with the consent of the

Bundesrat)

- regulate the uniform training of civil servants and other salaried

public employees.



.9.

- The Federal Minister of the Interior may give instructions to the
supreme Under authorities

- Federal supervision extends to

- conformty with law and )
-appropriateness ) "

- The Federal Government nay for this purpose require the submission of
reports and documents and send commissioners to all authorities.

Within the Federal Government the Federal Minister of the Interior is
the supreme federal authority responsible for the safety of nuclear
installations and for radiological protection. He is responsible for
taking the measures required according to the applicable provisions
of the basic law for ensuring the appropriate execution of the law, and
he controls the licenses dealt with by the 11 1icesing authorities of
the LSnder.

The Federal Minister of Research and Technology is responsible for the
corresponding research and technique in the field of reactor safety.

VI - A two-stage procedure has been developed, i.e.

VI. 1 - The procedure incumbent upon the licensing authority of the Land
concerned and involving the applicant and the other participating
parties (e.g. objecting third parties, other authorities, joint boards
etc.) and

VI.2 - The internal procedure within the scope of the relevant federal
responsibility which is carried out by the Federal Minister of the
Interior after consultation with the Reactor Safety Commission (RSK)
and the Radiation Protection Commission (SSK). (The latter is
responsible as an advisory body in the field of radioecology,
radiological labour safety and protection in emergency situations).

This internal procedure is focused in particular on basic engineering
questions. The results of these consultations are then transmitted by
the Federal Minister of the Interior to the licensing authority of the
Land concerned, requesting it to utilize them in their licensing decision.
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Both procedures are closely interlinked. The following flow s

(diapositiva 7) shows the distribution of responsibilities and

participation.

The Federal Minister of the Interior who. according to

article 85 of the Basic Law, is responsible for supervising the

Measures taken by the Under nay for this purpose cal', upon his

division for reactor safety, safely of frther nuclear installations

and radiological protection whose 100 staff w n i i T . are working

exclusively in this f ie ld . The 7 Under of the Federal Republic of

Gerwany on the territory of which nuclear power plants have been

erected and are in operation (Baden-Wrtttnterg, Bavaria, Hesse,

Lower Saxony, North-Rhine Westphalia, Rhineland-Palatinate and

Schleswig-Holstein) have seen to i t that in their licensing and

supervising authorities under the Atonic Energy Act about 3 staff

•enters per nuclear power plant *n available at the stage of

construction, and at least 1 staff neaber per nuclear power plant

at the stage of supervision.

The Under predoninatly consult the technical inspection

service (Technische Uberwachungsvereine, TOV) . The Federation and

the Under «ay also call upon the Gesellschaft ffir Reaktorsicherheit

•bH (Institution for Nuclear Safety), an advisory and expert body

with about 400 staff nenbers, and on the nuclear energy divisions of

the technical safety inspection service with another approx. 500

experts .

The following bodies were associated with the Federal

Ministry of the Interior as advisory organizations (diapositive 8) :

- the Reactor Safety Commission (RSK) with about 20 subcomissions

- the Radiological Protection Commission (SSK) with 6 commissions and

2 specialized commissions and

- the Expert Group for the protection of the fuel cycle (SSB).
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These 3 commissions consist of independent experts of the
various disciplines, in particular technology and engineering. The
members of RSK and SSK (including subcommissions, commissions and
specialized commissions) only represent their personal expert opinion.

Although it had been envisaged to consult the RSK only with
regard to basic safety features, the procedure followed in practice
developed in a manner that the Federal Minister of the Interior has in
the last few years consulted RSK for practically every nuclear power
plant, because basic questions related to components and systems are
arising again and again.

The recommendations of RSK (and of SSK) are promulgated in the Federal
Gazette.

VII. The licensing procedure for a nuclear power plant comprises 3 stages

(diapositive 9)

- approval of site and concept
- approval of construction
- approval of operation

Particularly the last two stages may, of course, be split
into further partial licensing stages; this is especially recommendable
if at the time the decision is taken, adequate documents are only
avai1ab1e for part of the decision, whereas for the rest only such
documents are available which make a merely preliminary overall
assessment possible.

The licensing requirements stipulated under section 7 of the
Atomic Energy Act have so far been sufficient for these three stages.
The 3 stages of the licensing procedure are based on the following
requirements:
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VII.1 - Siting requirements

(A license may only be granted i f the following siting requirements

are met):

- The climatological and meteorological suitability of the s i te must

have been established by means of an expert's opinion.

- Within a distance of about 8 - 10 km from the s i te population
density must be low (quantification of population density)

r No hazardous plants must be there which are not designed according
to the safety criteria applicable to nuclear power plants and which
may therefore represent a hazard to the nuclear installation.

- The choice of the site must be laid down in regional planning schemes
or in detailed specialized planning schemes, providing in particular
that no dangerous facil it ies may be constructed in the surroundings
of the nuclear installation later, as far as these dangerous faciIit ies
are not designed according to the safety criteria applicable to nuclear
power plants.

- Sufficient emergency core cooling systems must be available at s i t e .
- It must be possible to ensure compliance with the prohibition of

direct approach to target by airplanes and overflying of nuclear
installations at a height of less than 1500 feet.

- The protection of air, water and soil must be ensured according to
section 45 of the Radiological Protection Ordinance, taking the effects
of any other nuclear installations also into account.

VII.2 - Construction requirements:

- It must be ensured that the applicant (in the case of several
applicants: at least one applicant, e.g. the manufacturer) provides
a supervising engineer having the required expertise.

- The applicant must ensure that the quality of the materials used for
the plant and i ts equipment, including the reactor, as well as the
quality of the final components of the installation, is so high that
these components meet the requirements of safe operation.
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- It must be ensured that the Supervising engineer Is able to

- construct the facility and Its equipment, Including the reactor,
according to the state of constructional engineering and the state
of science and technology.

- subject the materials used, their quality and the properties of the
final components of the Installation to an accompanying examination
to make sure that they meet the requirements of safe operation.

- carry out quality assurance covering all materials, components and
systems to be Integrated In the plant.

- subject all materials, components and systems which are to be
installed by contractors other than the main contractor to an
acceptance test.

- construct the facility in view of the nuclear operation envisaged
and considering the requirements of radiological labour safety.

- The requirements with regard to requisite expertise and reliability
must be met.

- The choice of the site, in particular with respect to non-contamination
of water, air and soil, must not be contrary to overriding public
interests.

- It must be ensured that the necessary financial security has been
provided to cover all legal liabilities to pay compensation for damage
before any nuclear material arrives at the site of the plant.

VII.3 - Operating requirements:

The operating license of a nuclear power plant my only be granted if

- There are no known facts giving rise to any doubts as to the
reliability of the applicant and of the persons responsible for the
management of the installation and the control of its operation and
such latter person possess the requisite competence (the persons
responsible for the construction and management of the installation
and the control of its operation also include the shift supervisors
and the reactor operators).
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-. it is ensured that the persons who are otherwise engaged in the
operation of the installation possess the necessary knowledge
concerning the safe operation of the installation, the possible
hazards and the safety measures to be applied (after the incident
at BrunsbQttel and the incident in the United States, TMI 2, it was
necessary to reconsider the requirements to be met with regard to
the requisite expertise of management and supervising as well as
other staff).

- every necessary precaution has been taken in the light of existing
scientific knowledge and technology to prevent damage resulting from
construction and operation of the installation (the safety precautions
taken to prevent incidents are carried out at three levels:

(1) It must be ensured in the first line that the reactor design
corresponds to characteristic safety requirements. The questions of a
core meltdown due to failure of the heat sink has not been tackled
as yet in this context, it will, however, gain particular importance
in the light of the incident in TMI-2 with the aim of mitgating the
consequences of such an incident.

(2) The second level consists in making every conceivable effort to
ensure the adequate quality of the installation, high safety standards
and reliability of the operating systems as well as the required
expertise of the operating staff in order to prevent all events which
might trigger off an incident.

(3) The third level ensures that in case any operating system should
nevertheless fail or run into dangerous operating conditions, the
safety features provide for a reactor shut-down and the limitation
of damage).

- the necessary financial security has been provided to cover all legal
liability to pay compensation for damage.

- all necessary measures have been provided against disturbance or other
interference by third persons (sabotage, terror).
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VIII. .If an application according to section 7 of the Atomic Energy Act has
been filled to obtain a construction and operating license, it is the
first task of the licensing authority to check whether all required
documents have been submitted. Subsequently the licensing authority has
to publish the project in its official gazette and the local daily
newspapers circulated in the area. The publication is to be announced
in the Federal Gazette.

It is the objective of this publication to draw the public's
attention to the project and to give it an opportunity of objecting to
it. Together with the publication a date is fixed for the discussion of
the project with the objecting third parties. This hearing in accordance
with the Atomic Energy Act is not held in public, its purpose is the oral
discussion of any objections submitted in due time, between the applicant
and the objecting third parties.

The experts of the licensing authorities are summoned to this
hearing . In the last few years, however, these hearings have often been
remodelled into anti-nuclear energy events. This is due to the
misconception of the function of these hearings.

They are not intended to clarify whether and how much nuclear
energy is needed in the Federal Republic of Germany and whether nuclear
power plants should be permitted 3t all.This decision has to be taken by
the legislator and was taken by him and incorporated in the Atomic Energy
Act. Type and amount of nuclear energy are specified in the Energy
Programme of the Federal Government. This means that it is the sole
purpose of the hearing held in accordance with the Atomic Energy Act to
discuss whether the personal and technical safety prerequisites pursuant
to section 7, para 2 of the Atomic Energy Act have been met in
connection with the particular project concerned. On the occasion of these
hearings in accordance with the Atomic Energy Act, it is often discussed
whether expert opinions should be submitted beforehand. The hearings have
hitherto frequently been held at a time when the opinions requested by the
licensing authority had not been finished as yet. It will, however, be
appropriate to lay open to inspection those opinions that do not contain
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any comments on vulnerable components, nor disclose any business trade
or governmental secrets, so that the hearing may be made more
informative for the participating objecting third party.

IX. The decision may be contested by an action for nullification before
the administrative court. Appeal against the judgement passed at the
first instance may be lodged wit the high administrative court, the
judgement passed by this court may be contested before the Federal
Administrative Court. The licensing authorities regularly declare the
licenses granted as being enforceable subject to compliance with the
requirements specified. The applicant may start construction as far as
the administrati court does not annul this on petition of the third
party objecting to the license (as was the case in Hyhl, Brokdorf,
Grohnde).

X. The material objectives of protection to be complied with by the
operator of the installation, the compliance with which is to be
ensured by the licensing procedure pursuant to the Atomic Energy Act and
the subsequent governmental supervision imposed on the operator, are
shown on the following slide (diapositive 10).

Objectives of protection

1. to protect life, health and property against the hazard of nuclear
energy and the harmful effects of ionizing radiation (section 1,
para 2, Atomic Energy Act).

2. to provide compensation for the damage caused by nuclear energy or
ionizing radiation (section 1, para 2, Atomic Energy Act).

3. to prevent any unnecessary radiation exposure (section 29, para "• >
Radiological Protection ordinance - StrlSchV).

4. to keep as low as possible any inevitable radiation exposure, even
where the values are below the limits specified (section 28, para 1,
StrlSchV).
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5. 30/90 mrem per year concept

6. specific body doses in the environment of the plant in the most

unfavourable incident (section 28, p.- d 3, StriSchV).

7. arrangements to be taken for mitigating the consequences of any

accidents or incidents (sections 36 - 38, StrlSchV).

8. utilization of radioactive residues and disposal of radioactive

wastes (section 9a Atomic Energy Act., section 47 StrlSchV).

Objective No 8 of the afore mentioned table relates to the disposal

of radioactive wastes from nuclear power plants.

Since 1976 i t has been incumbent upon the operators of nuclear

power plants to arranqe for the innocuous use of radioactive

residues and appropriate disposal of radioactive wastes. The

Federation is obliged to establish plants for the safe

preliminary and final storage of radioactive wastes.


