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LESSONS LEARNED FROM EXCHANGES BETWEEN THE FRENCH AND GERMAN SAFETY AUTHORITIES. COMPARISON OP THE SAPETY LEVELS ACHIEVED FUR REACTPRT BUILT IN THESE TWO COUNTRIES? 
Y. DROULERS (CEA-1PSN, France) 
R. WUTSCHIG (TUV-Stuttgart, FRG) 

I. INTRODUCTION: SCOPE OF THE EXCHANGES 
It is important to emphasize, right at the beginning, the exceptional 
extent, probably unique in worldwide bilateral exchange dealings on 
nuclear safety, of the assessment work performed over several years on 
the nuclear power plants in each country (exchange of confidential 
documents, communication of incidents during the plant building stage, 
specialist visits to the site, joint reports by the Franco-German 
Commission on all important safety problems). 
The D.F.K. (Franco-German Commission) has been the official framework 
for these exchanges since 1976 (the exchanges relating to FESSENHEIM 
and its "twin" plant NECKARUESTHEIM 1 began as far back as 1973 and 
were pursued, when construction of CATTENOM began, by a comparison 
with PHILIPPSBURG). Apart from its annual plenary session, it 
presently comprises 6 standing working groups dealing respectively 
with general safety problems ^including primary system technology 
problems and exchanges on incidents discussed by two subcommittees), 
emergency plans, r.diation protection problems, radioactive waste, 
*uel cycle installations, fast breeder reactors. 
It is also worth noting the regular meetings held by the standing 
groups of experts (GPR and RSK), which have enabled periodical 
assessment of the extent to which the approaches of the two countries 
to the main safety problems are tending to converge (severe accidents, 
operating feedback, containment, followup on the TMI and CHERNOBYL 
accidents, etc) and the exchanges between the IPSN and the GRS on the 
corresponding research programs. 
Attention 1s drawn to the fact that the considerable extension of 
these exchanges was made possible by the contractual arrangements 
determined at the outset: 
- data reciprocity, 
- circulation of written Information and joint reports limited to 

the contracting parties alone, with a view to avoiding the 
restrictions which the public nature of the work concerned 
would otherwise have certainly Involved. 

II AN ILLUSTRATION OF THE SUBSTANCE OF THE EXCHANGES: THE "PWR GENERAL SAFETV" WORklNG GROUP (WGl) 
As already mentioned, the DFK comprises, for the different 
technical areas, a certain number of working groups entrusted with the 
task of exchanging information related to their respective 
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specialized topics. Among these groups, (WGl) is particularly 
important, since it has to deal with all technical questions related 
to PWR safety. 
1) At the beginning, the main duty of this group was to perform a 

comparative safety analysis of the FESSENHEIM and NECKARWESTHEIM I 
nuclear power plants. 
The decision to build the FESSENHEIM nuclear power pla... -aised 
many questions on the part of the German population living near 
the frontier. These questions mainly concerned: 
- safety level as compared with that of German nuclear power 
plants, 

- possible radiological impact beyond the frontier, 
- coordination of actions under emergency conditions. 

It is for this reason that, in 1972, the Minister of the Interior for 
the Federal Republic of Germany established, in close cooperation with 
the ministries concerned in Baden-Wurtemberg, contacts with the French 
regulatory authorities. 
From the outset, both parties arranged for technical experts to 
partake in these discussions. It was agreed to make a safety 
coroparison between the FESSENHEIM and NECKARWESTHEIM I reactors. After 
numerous exchanges of information had taken place, results were 
published in August 1977 in the form of a detailed report. It was 
recently decided to update this comparison, integrating modifications 
which had been made to the reactors in the meantime. 
2) In 1975, when French plans for construction of a nuclear power 

plant at CATTENOM, near the Franco-Luxembourg and Franco-German 
frontiers, became more definite and people in the Saar and 
Rhineland-Palatinate Lender began to worry about these plans, the 
Minister of the Interior for the Federal Republic of Germany 
suggested that the contacts already established between the federal 
authorities be formalized and that provision be made for the 
ministries of the Lander concerned to participate. By virtue of an 
administrative arrangement between the Minister of the Interior 
for the Federal Republic of Germany and the Minister of Industry 
for the French Republic, the official framework constituted by the 
Franco-German Commission for nuclear plant safety issues (OFK) was 
set up. The administrative arrangement took the form of an 
exchange of letters dated January 12 and March 29, 1976. 
The DFK defines an annual work program (list of tasks) which the 
various Working Parties will have to implement during the next 
twelve month period. 
For many years now, the list of Working Group 1 tasks has 
comprised, as a permanent assignment, the exchange of operating 
data relating to the 4 reference plant units: NECKARWESTHEIM 1, 
FESSENHEIM, PHILIPPSBURG II and CATTENOM. Besides this issue, many 
generic 
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safety problems have been dealt with, the diversity of which is shown 
by Appendix I. 
3) The DFK was set up and has since functioned as an agency for 

technical discussion on safety topics. It has become, over the 
years, a bilateral institution within which standpoints could be 
harmonized prior to decision making. This institution has, on many 
occasions, paved the way for political decisions. We give below one 
or two examples of this: 
- the government agreement signed on January 28, 1981 pertaining 

to information exchange in the event of .n incident or accident 
which could have radiological consequences. 

- the meeting held in March 1982 at Metz by the regional 
authorities to discuss the radiological and conventional 
environmental impact of the CATTENOM nuclear power center. 

Besides permanent exchange of operating data on FESSENHEIM and 
NECKARWESTHEIM I, Working Party I has focussed its activities more 
and more on the reference 1300 MWe PWR's (CATTENOM and 
PHILIPPSBURG II) especially through the following actions: 
- preparation of a questionnaire on the main safety issues 
concerning PHILIPPSBURG II and CATTENOM, and detailed answers 
from both countries, 

- elaboration of reports on the specific aspects related to safety 
rules and technology (see Appendix 1). 

At the same time, the Impact of CATTENOM on problems pertaining to 
water system and inland waterway management was dealt with by the 
three-party committee for the protection of the Moselle (with the 
participation of Luxembourg) and by the Moselle inland waterway 
committee. 
The PHILIPPSBURG II/CATTENOM questionnaire dealt with the 
following subjects: site and environment, environmental exposure 
with the plant operating normally and in the event of an accident, 
preventive measures with respect to severe accidents, primary 
system containment. 

4) In June 1982, the commission presented their consolidated findings 
1n the DFK joint public report concerning the design and safety of 
the reference reactors. 
It 1s extremely difficult to summarize such an extensive analysis, 
since it contains a vast amount of detail. However, we should like 
to try and give an overall picture in the following manner: 
At the outset, the design basis for the PWR's built in France and 
in Germany was the same, but subsequent developments differed, 
notably owing to the safety rules elaborated separately in the 
national context of each country. It was consequently not enough 
to simply compare the components, the systems or the construction 
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rules. The capability of the provisions made to perform the main 
safety functions had also to be compared. We should like to illustrate 
this point with two examples: 

a) In both France and Germany, the containment in the reference 1300 
MWe PWR s is of the double-containment type and its purpose is to 
prevent unacceptable radioactivity release subsequent to an 
internal event or an external hazard. However, the structural 
provisions differ: 

. in the Federal Republic of Germany, a steel internal containment 
(leak-and pressure-tight) and an outer reinforced concrete 
containment for protection against external hazards. The main 
safety systems are installed in the annulus, below the steel 
cylindrical part of the containment, 

. in France, an internal prestressed concrete containment and an 
outer reinforced -oncrete containment, which, together with an 
internal spray system and a negative pressure in the annulus, 
serve the same purposes. The main safety systems are housed 
partly inside the inner containment and partly 1n adjoining 
buildings. 

b) In both France and the FRG, provisions for emergency powering of 
safeguard systems exceed 100X. However, there is a difference 
regarding equipment redundancy, generally corresponding to: 

- 4 lines each covering 50Î of requirements in Germany, 

- 2 lines each covering 100Ï of requirements in France. 

In this respect, the German system offers greater operating 
flexibility than the French system, since it can accommodate servicing 
on a line, under reactor operating conditions. On the other hand, 
French nuclear power plants have a third emergency current source on 
each site (diesel or gas-turbine) and, in the event of total loss of 
power (mains outage and loss of emergency generators) can use a 
turbogenerator designed to provide permanent cooling of reactor 
coolant pump seals and constituting a power source for reactor 
control. 

Thfs shows that, as regards safety, it is not the individual 
differences which are decisive but the fact that the systems, working 
as a whole, are capable of performing the safety function for which 
they were built and that these functions will 1n fact be carried out. 
From this standpoint, the Franco-German Commission was able to 
conclude that for the reference reactors, in this case CATTENOM and 
PHïlIPPSBURG II, a comparable safety level is achieved. 

Since it 1s not possible, in the context of this report, to mention 
all the various problems which have been the subject of in-depth 
exchanges, the reader is referred to Appendix 1, which contains a list 
of the problems discussed in OFK joint reports. 
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WHAT POSITIVE RESULTS HAVE BEEN ACHIEVED SO FAR? 

When the work carried out by the Franco-German Commission (DFK) is 
examined with the benefit of hindsight, it can be seen that replies 
were given to three different areas of concern. 

1. Replies to questions concerning protection of populations, 

2. Identification of the differences between plants constructed in 
both countries and mutual understanding of the reasons for these 
differences. 

3. Comparison of safety levels for frontier-zone plants. 

Clearly, these three discussion topics are not independent. Certain 
anxieties expressed in the FRG (point 1) derive from the manifest 
differences (point 2) between pressurized water reactors manufactured 
in the FRG and in France, particularly as the French plants (CATTENOM 
and FESSENHEIM) were constructed in the frontier zone. Comparison of 
safety levels in the two countries (point 3) could only be performed 
in the context of a high degree of mutual awareness of regulations, 
technical options and safety philosophies implemented on each side of 
the frontier. 

In spite of this considerable overlapping, it 1s relatively easy to 
divide up work carried out by the DFK on the basis of these three 
topics and to underline achievements and limits. 

1) Replies to questions concerning protection of populations 

These questions, which from the German point of view are somewhat 
sensitive due to the proximity of FESSENHEIM and CATTENOM to the 
border and the International nature of the Rhine and Moselle 
rivers, concern Incident Information exchange, radiological safety 
(containment of radioactive release under normal and accident 
operating conditions) and protection measures to be implenented by 
public authorities in the event of severe accident (emergency 
plans). 

The results of this work are largely positive as is attested by: 

- the 1981 agreement on information exchange in the event of accident, 

- installation of dedicated data links between the public authorities, 
Installed 1n the towns of Colmar, Fribourg, Metz, Trêves and 
Saarbrucken, 

- measures taken to ensure consistency between emergency plans in both 
countries, 

- monitoring of the level of liquid effluents and Its compliance with 
regulations 1n both countries. 

All these measures were the subject of official agreements and/or 
public reports produced by the DFK. 
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2) Identification of the differences between plants constructed in 
both countries and mutual understanding of the reasons for these 
differences. 
As was pointed out in the second chapter of this report, the task 
of the OFK is to determine national approaches to: 

- safety philosophy, 
- regulations, 
- technical options utilized in pressurized water reactors. 

As examination of safety questions is a national responsibility, this 
task mainly involves a factual listing of similarities and 
differences; the contrast between national approaches is significantly 
reduced by compliance with international references (particularly the 
IAEA). The results of this work are mainly positive regarding mutual 
understanding of the approaches utilized in each country (taking 
account of national particularities, particularly population density 
and Industrial environment) and an assessment of the advantages and 
disadvantages, on a technical and economic level, of the options 
selected in each of the two countries. 
3) Comparison of safety levels for frontier-zone plants. 
In reaching the first two of these objectives, the third was also 
achieved,but further data was provided by a certain number of fruitful 
comparisons. The CATTENOM-PHILIPPSBURG questionnaire, cited in the 
second chapter, enabled verification of the fact that beyond the 
particularities of national regulations, the safety objectives and 
methods were formulated with a comparable level of stringency in each 
country. 
Attention should also be drawn to other kinds of investigation 
regarding their capacity to clarify the safety level:taking into 
account of accidents (engineered safeguard systems and related 
operating procedures), reassessment of the safety of old reactors and 
the behaviour of containments in the event of a serious accident 
involving total or partial destruction of the core. 
These comparisons particularly dealt with inclusion of small primary 
breaks 1n the design-basis data (in the light of the TMI accident) and 
steam generator tube breaks (1n view of the particular importance of 
this equipment regarding containment of radioactivity), plant design 
and operating rules in the event of earthquake, the capability of 
instrumentation and control systems to enable operators to control 
accident situations. 
Currently, a series of particularly significant assessments are being 
performed by joint Franco-German teams: reassessment of plant safety 
at FESSENHEIM and NECKARWESTHEIM and analysis of the capability of 
containments to fulfill their function in the event of a severe 
accident. 
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In conclusion, we can positively state that the opinion expressed in 
1982 by both partners concerning the CATTENOM and PHILLIPSBURG power 
plants can be reiterated with an even greater degree of confidence in 
view of the investigations which have been performed since that time. 
"... On the basis of this data, the commission concludes that the 
safety, radioprotection and environmental protection measures along 
with the existing or intended emergency plans, are comparable 
particularly regarding populations beyond the frontier and that the 
frontier zone populations will benefit, in each case, with respect to 
the foreign power plant, from protection analogous to that provided i.i 
the vicinity of national power plants. 
Although comparable protection objectives exist in both countries, 
different technical options and methods are sometimes implemented with 
a view to the common basic aim of protecting populations in the 
interest of public health..." 



Page 8 

APPENDIX 1 

LIST OF PROBLEMS DEALT WITH BY 
THE DFK JOINT COMMISSION 

- Commissioning of the FESSENHEIM and NECKARWESTHEIM nuclear power 
plants 

- General principles governing selection of design basis situations 

- Statement to the safety authorities reporting incidents and 
accidents which could af'ect nuclear plant safety 

- Acoustic monitoring in the FESSENHEIM and NECKARWESTHEIM power 
plant 

- Hydrogen formation 1n accident sequences Part 1 : comparison of 
hypotheses 

- Comparison of fuel element storage and handling principles in 1300 
MWe PWR's 

- Comparison of civi l l iab i l i ty and financial guarantee systems in 
France and in the FRG 

- Limitation of radioactive release Part 1: release permit procedure 

- Catalogue of questions and answers on Cattenom/Philippsburg 2 

Volume I : "Presentation of the questionnaire" 
"Basic Safety Requirements" 
(with appendix to volume 1) 

Volume I I : "Site anJ radiation protection" 

Volume I I I : "Safety technology" 
Part A: PHILIPPSBURG 2 
Part B: CATTENOM 

- Joint consolidated safety report on the French nuclear power plant 
of Cattenom and the German nuclear power plant of Phllippsburg 2 

- Limitation of radioactive release 
Part 2: Surveillance of radioactive emission and Its impact 

- Comparison of methods in France and the FRG for determining 
postulated seismic loads 

- Comparison of assessments of atmospheric dispersion from an FRG and 
a French site 

Application to the sites of WYHL and FESSENHEIM 
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- Limitation of radioactive release, 
Part 3: Radioactive product retention in 1300 MWe PWR's 

- Reliability of emergency diesel generator sets 
- Small break consequences 
- Comparison of gaseous effluent treatment systems in the event of 

incidents involving hydrogen release 
- Problems with valves and fittings 
- Primary system inservice inspection 
- Summary of discussions on the accidents to be included in the FBR 
safety analysis basic data for SUPERPHENIX (1200 MWe) at 
Creys-Malville and SNR 300 (300 MWe) at Kalkar 

- Operation under accident conditions and control room 
- Protection of nuclear power plants against floods 
- Inclusion of seismic hazards in nuclear power plant design 
- Inspection of cast steel products for heavy components 
- Safety problems related to steam generator tube defects 
- SPX 2 and SNR 2 safety concepts 
- Hydrogen formation after an accident with core damage 
- Design and safety analysis principles for live steam and feedwater 
ductwork 

- Assessment of the radiological impact of liquid effluents discharged 
by the nuclear power plant of CATTEN0M Into the MOSELLE river 

- Protection against disasters for Franco-German frontier-zone nuclear 
power plants and notably the French plant of CATTENOM 

- Information concerning the safety, radiation protection and 
environmental protection provisions together with the emergency 
plans devised for the CATTENOM nuclear power plant 

- Staff radiation protection in German and French PWR's 
- Report on zero level measurements in the vicinity of the CATTENOM 

nuclear power plant. 
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