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1. INTRODUCTION 

This status report is the result of work in a project within the Nor
dic Safety Program. The project is referred to as BER-111 in the pro
ject description (Plan for nordisk kjernesikkerhetsprogram (Plans for 
the Nordic nuclear safety program) 1990-1993- NU1989:5. Nordic Council 
of Ministers, May 1989) prepared when the outline of the present pro
gram period 1990 - 1993 was prepared. The title of the project is: 
"Survey of Capabilities and Available Models". It is part of project 
BER-11 "Real-Time Dispersion Models", which is part of project BER-1; 
"Dispersion Prognoses and Environmental Consequences". 

The purpose of the BER-111 subproject, according to the original de
scription, was to prepare a survey of Emergency Response Assisting 
Systems (ERAS) worldwide, but with special emphasis on systems avail
able in the Nordic countries. Operative systems as well as systems 
under development should be included in the survey. Only medium- to 
long-range systems should be included, and the focal point is on their 
applicability and usefulness in an emergency situation. 

An Emergency Response Assisting System should not only • ncompass an 
atmospheric dispersion model, but also capabilities for basing the 
prognoses on current weather (e.g. weather data linked directly into 
the calculation model), preparation of results in a manner well suited 
to assist in decision making, iterative improving of prognoses as 
environmental monitoring data becomes available (also referred to as 
"data assimilation", and subsequent (and complete) documentation of 
the manner in which the whole emergency situation has been handled, 
including all prognoses calculated and the corresponding assumptions. 

The survey shows that a full Emergency Response Assisting System, as 
described in the preceding paragraph, does not seem to exist at 
present. 

This survey has been performed based upon available information rather 
than extensive distribution of questionnaires, which is the usual 
approach. Our approach was chosen simply to save time nnd money. 
Experience shows that collection of information via questionnaires is 
very costly. Follow-up has to be intense, as the response otherwise is 
quite weak. And the most important models are the ones for which 
information is hardest to obtain, because the developers have little 
time to spare. 

Because there has not been direct contact, within the scope of this 
project, to all countries and all potentially relevant institutions, 
some information may have been missed. However, the personal contacts 
of the persons who have been directly involved in the project are so 
extensive, that the probability of an important model having been 
overlooked is very small. 

The survey is based upon information collected at some recent import
ant meetings/partial surveys within the subject area, mainly the fol
lowing: 
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Chernobyl Data Evaluation for Accident Consequence Assessment. A Sur
vey conducted by an OECD/NEA Group of Experts. SIND0C(89)26. Working 
Document. Paris, France. October 1989. 

Second International Workshop on Real-Time Computing of the Environ
mental Consequences of an Accidental Release to the Atmosphere from a 
Nuclear Installation. Decision Aids to Offsite Emergency Management. 
Luxembourg. 16 to 19 May 1989. EUR 12320. Commission of the European 
Communities. 

Specialists' Meeting on Advanced Modelling and Computer Codes for Cal
culating Local Scale and Meso-Scale Atmospheric Dispersion of Radio
nuclides and their Applications. Saclay, France. 6 - 8 March 1991-
OECD/NEA Data Bank. 

ATMES (Atmospheric Long-Range Transport Model Evaluation Study) Work
shop. Belgirate, Italy. 12 - 14 March 1991- International Atomic 
Energy Agency/World Meteorological Organisation/ Commission of the 
European Communities. 

This information was then supplemented and evaluated at a project work 
meeting held in Oslo at the 10. and 11. September 1991- The partici
pants were: 

Torben Mikkelsen, Risø National Laboratory, Denmark. 

Christer Persson, Meteorological and Hydrological Institute of 
Sweden. 

Volker Ke-rrnberger, Paul Scherrer Institute, Switzerland. 

Jørgen Salbones, Meteorological Institute of Norway. 

Ulf Tveten, Institutt for energiteknikk, Norway. 

It should be pointed out that the evaluations performed by the group 
above of the various models is subjective, and in some cases may be 
unfair, because the information available may have been outdated or 
seriously deficient. 

It was decided by the project group that it would be valuable to 
obtain information, in addition to that which was already available, 
for the models in use in the Nordic countries and a few particularly 
interesting non-Nordic models. Questionnaires were sent to the devel
opers of these models. The developers kindly supplied the requested 
information (as far as the questions were relevant to the particular 
model), and this information is summarized in a separate chapter. 
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2. MODELS, ALPHABETICALLY BY COUNTRY 

The results of the survey are presented in the following, country by 
country: 

Austria: 

The person of interest is Dr. Kolb, and the reason for Austrian inter
est is the proximity of a Hungarian-USSR reprocessing plant; about 100 
km from the Hungarian-Austrian border. However, they do not have any 
operational model. They have expressed interest in RIMPUFF and complex 
terrain. 

Belgium: 

Potential persons of interest are Ludo van der Auwera and R. Vanlierde, 
Royal Meteorological Institute. They reputedly have a Lagrangian 
model, but it is evaluated to be of little interest. 

Paul Govaerts and Dr. Sohier, Mol have a model called CAERS, which is 
said to be capable of some type of backfitting, but is for short-range 
only. 

There is also a Belgian model called NOODPLAN. It is only short-range. 

Canada: 

Person of interest is J. Pudykiewicz, Canadian Meteorological Centre, 
Atmospheric Environment Service. Dorval, Quebec. The model is called 
CANERM {Canadian emergency response model), and is a global scale, 
Eulerian, regional to hemispherical (nested models on different 
scales), real-time forcasting model. It is similar to the model 
developed at the the Metorological and Hydrological Institute of 
Sweden. This model is thought to be very good, and it would be inter
esting to obtain more detailed information. The model is still under 
development, and is continually being updated. Pudykiewsicz, who is 
French/Polish, has visited Christer Persson in October, so that addi
tional information can now be obtained via Christer. 

There are two other Canadian models called AQPAC and NEADM (Ontario 
Government). They were not known to the participants of the work meet
ing, but are believed to be local. 

CEC: 

A "comprehensive" model is under develpment at Karlsruhe, to be com
pleted in 1993* No additional information available. 
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Czechoslovakia: 

Persons of interest are Stefan Skulec, Jozef Slaby, Anna Janekova, 
Juraj Duran, Slovak Hydrometeorological Institute, Bohunice, Czecho
slovakia. The name of the model is either TURBO or BASIC, and is a La-
grangian Trajectorial Model running on a PC. It is Gaussian in the 
horizontal direction and uses the diffusion equation in the vertical 
direction. The available information indicates an extremely long run
ning time (50 hours for an ATHES calculation). The model is not 
thought to be of interest in the present context. 

Denmark^ 

The Meteorological Institute of Denmark has a simple trajetory model, 
but are interested in, and are directly supporting (through BER-11) 
the combined model of RIMPUFF with RAM (Regional Air pollution Model) 
from the Meteorological and Hydrological Institute of Sweden, in con
junction with the HIRLAM regional forecast model. 

Finland! 

The persons to contact are Jukka Rossi from the Technical Research 
Centre of Finland (VTT) and Ilkka Valkama from the Finnish Meteorolo
gical Institute (FMI). Finland intends to use the TRADOS model, which 
is a combined development project of the FMI and VTT. The model is 
originally a reseach tool in which form it has been used both for 
regional and long range transport studies. A real-time version using 
the HIRLAM data is under development and is expected to be operational 
in summer/fall 1992. The concentration distribution part of TRADOS is 
relatively simple, with a Gaussian distribution (oy based on the hori
zontal spread of trajectories) in the horizontal, and a Kz-profile in 
the vertical direction. 

France: 

G. Bousqet-Clayeux, M. Monfort, B. Crabol at CEA, Fontenay-aux-Roses 
have the model SIROCCO-LD. This is a so-called Doury-approach model, 
which is an alternative Gaussian scheme. It is a long-range model. The 
meteorology is created by PERIDOT, which is a meteorology-model simi
lar to HIRLAM. 

A. Albergel. R.D. Wendum from Electricité de France, Chatou Cedex have 
the model MIRAGE. This is a segmented plume Lagrangian long-range 
model {said to be based upon the pioneer work of Eliassen). Gaussian 
distribution in the horizontal direction. 

F. Bompay. L. Musson-Genon from Direction de la Meteorologie, Paris 
have the model MEDIA. This is an Eulerian model, but information on 
the range is missing. Like SIROCCO-LD it uses PERIDOT to forecast the 
wind field. A global alternative to PERIDOT is the model EMERAUD. 
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The model MINERVE is a long-range Gaussian segmented transport model. 
Responsible person is J.Y. Caneill at Electricité de France. Meso-
scale forecast is performed by HERMES, nested on PERIDOT. A three-
dimensional Monte Carlo particle model is under development (Brusasca 
and Tinarelli). 

Dr. Mussafir, formerly Electricité de France, but now private consult
ant firm, has a model on local to mesoscale named ADRIC. Further in
formation is not now available, except it must be assumed that this 
model is strictly commercial. 

Germany: 

H. Hass, H. Jacobs, Universitfit zu KOln have the model EURAD, which is 
an Eulerian model. It is primarily an air pollution model; not speci
fically developed for calculating dispersion of radioactive materials. 
Contains an extensive chemical part. In the opinion of thR partici
pants of the work meeting this is a very good program. 

Deutches Wetter Dienst has an air pollution model made by Ingo Jacob-
sen. It is a Lagrangian particle model, but trouble with particles 
piling up in the bottom layer has been observed for non-homogenous 
turbulence. It is a real-time model and it is supposedly operational. 
The range is not known. 

The system DAISY, which consists of RESY and RADE-AID and is really a 
desision support system. RESY uses windfields, and has a dispersion 
model, either Gauss, puff or Lagrange. 

Greece: 

J.G. Bartzis, Demokritos Research Center near Athens, has a model 
called ADREA, which is for short-range and the smallest meso-scale. 

Israel: 

H. Kaplan, Israel Institute for Biological Research, Ness-Ziona has a 
model called LORA. It is Gaussian in the lateral direction and homo
genous in the vertical, which is perhaps not as peculiar as it sounds 
at large distances from the release point. Nevertheless it can not be 
a particularly advanced model. 

Italy: 

A. Bargagli, A. Carrillo from ENEA/PAS {Ente Nazionale Energie Alter-
native/Divisione Protezione dell'Ambiente e Salute dell'uomo), Roma 
have a model which is derived from the American model STEM, developed 
by Carmichael at Iowa Univercity. STEM is a large Eulerian model with 
complicated chemistry. Hardly seems probable that it can be useful in 
real-time applications. 
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F. Desiato, Alfredo Bottino from ENEA/DISP (Ente Nazionale Energie 
Alternative /Divisione Modelli e Usi del Territorio), Roma have the 
model APOLLO/ARIES, which originates from the ARAC model from Lawrence 
Livermore Laboratory, California. It is a Lagrange particle model with 
Gaussian horizontal distribution. Have seen it applied to short-range, 
but not sure it can handle middle- to long-range. It did, however, 
participate in the ATMES study. 

Japan: 

Shigeru Moriuchi, JAERI {Japan Atomic Energy Research Institute). 
Tokai has the model SPEEDI, which is a particle random walk model. 
It is long-range, but probably also exists in versions for shorter 
ranges. 

T. Satomura, Japan Meteorological Agency, Meteorological Research 
Institute, Nagamine has a model which is a random walk type. The name 
of the model is not known, nor is the range, but it participated in 
the ATMES study. 

Shinichi Yamada, Japan Meteorological Agency, Forecast Department, 
Tokyo has the model JMA, which is a Lagrangian global tracer transport 
model. The name of the model is not known. It participated in the 
ATMES study. 

Netherlands: 

G.H.L. Verver, Aad van Ulden et al., heading a collaboration between 
RIVM (National Institute for Public Health and Environmental Protec
tion) and KNMI (Royal Netherlands Meteorological Institute) have a 
long range dispersion model, which is a Gaussian puff model coupled to 
either the ECMWF or the Dutch weather forcast models. A report on this 
model is available. 

F. de Leeuw, R. van Aalst, H. van Dop at RIVM seem to have a model 
called GRID, which is Eulerian and uses ECMWF pseudo-spectral fields. 
The range is not known. 

At KEMA, a consultant company, a model called MAKRO has been developed. 
We have no information on this model; neither on type nor on range. 

South Africa: 

A. Grundling, L. Burger from Atomic Energy Corporation of South Africa 
Limited, Pretoria have a model called WIZARD, which is described as 
Lagrangian puffs in a Eulerian reference frame. 
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Sweden: 

Christer Persson, SMHI (Meteorological and Hydrological Institute of 
Sweden) has the model RAM (Regional Air pollution Model) operational, 
though further development is also carried out. It exists in versions 
on different ranges up to continental scale. It is a fast Eulerian 
model, and is suited for real-time application. 

Switzerland: 

The Swiss participant in the work meeting says that nothing exists on 
long-range. 

United Kingdom: 

R.H. Maryon, Barry Smith from the United Kingdom Meteorological 
Office, Bracknell have developed a model called N/ME. It is Lagrangian 
Monte Carlo; plume or puff dispersion. It uses the Met. Office's own 
wind fields or or ECMWF. The participants of the work meeting are of 
the opinion that this is one of the best models around, although it 
did not perform that well in the ATMES study. 

Helen ApSimon at Imperial College, London has developed the model 
MESOS. It is a Lagrangian type model, but the developer claims it is 
now outdated. 

Outline of a system at NRPB (National Radiological Protection Board) 
has been published, but the planned development evidently has not yet 
been initiated. 

USSR: 

M.I. Pekar from Meteorological Synthesizing Centre - East EMEP, has 
used a Eulerian model as participant in the ATMES study. No further 
information on the model available. 

V.N. Petrov, D.A. Severov, Inst: ..ute of Applied Geophysics, Moscow, 
Hydrometorological Office, have used a Lagrangian model as partici
pants in the ATMES study. No further information on the model avail
able. 

USA: 

The most prestigious US model is evidently RADM {Regional Acid Deposi
tion Model), originally University of North Carolina, now State Uni
versity New York (SUNY). This, however, is a very large model, with 
chemical reactions in the atmosphere included, and not practical for 
real-time application. May become so on next-generation computers. 

ADPIC and/or ARAC (we are not sure of the distinction between these) 
from Lawrence Livermore Laboratory are also very well-known. The deve-
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lopers are Gudiksen, Rolf Lange, Dickersen, Sullivan {group leader). 
The model is Eulerian/particle-in-cell. Not quite sure of the range, 
but ADPIC participated in the ATMES study, but did not do particularly 
well. Crister Persson claims that at least the global version of ADPIC 
does not contain precipitation. 

H. Pendergast from Savannah River National Laboratory has a model, 
with which he participated in the ATMES study. It is a rather standard 
trajectory model. It uses "adjusted" geostrophical winds, and the 
model seems to be somewhat like MESOS. Mixing height and wind field 
only from pressure data at ground level, which must involve quite a 
bit of guessing. Christer Persson is rather sceptical to this model. 
A model called US WIND, also Pendergast, Savannah may be the same 
model or a previous version. 

Ted Yamado, Los Alamos has a mesoscale model (not long-range) suitable 
for real-time application on a SUN work station, but it is said that 
it is only four times faster than "real" real- time. When time needed 
for data preparation is taken into account, this may be too slow. 
Torben Mikkelsen has numerous publications concerning this model. 

United States Nuclear Regulatory Commission has three models, for 
which only the names are known: IDAS, IRDAM, MESO/RAD. 

Yugoslavia: 

L. Lazic, B. Telenta from the Federal Hydrcmeteorological Institute 
have a Eulerian model, with which they participated in the ATMES 
study. No other information available. 

3. PRESENT SITUATION IN THE NORDIC COUNTRIES 

In this chapter is presented the situation in the Nordic countries 
concerning Emergency Response Assisting Systems at the time when this 
report is written. The necessary tools for calculation of trajectories 
are available in all Nordic countries except Iceland, but only Finland 
and Sweden possess codes for real-time calculation of concentrations 
at present. The available systems are all under development, so the 
situation is rapidly changing. As in the rest of this report, only 
medium- to long-range systems are considered. 

All of the systems considered here and used at present in the Nordic 
countries, have meteorological data on-line; none have environmental 
survey data on-line, and the results of radiological environmental 
surveys can not be taken into account in a systematic mannor for im
proving previously performed prognoses. Storage of calculated progno
ses, documentation of information received and information given is 
not part of the system, but is done manually. 
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Denmark: 

At the Meteorological Institute of Denmark forecasting of trajectories 
can be performed at a work station. The system is quite user-friendly, 
but are at present run only by the staff that has developed the pro
gram. Transfer to the weather service department, so that prognoses 
can be performed by the meteorologist on duty, is planned for the 
relatively near future. Build-up of capability for calculating concen
trations in air and of deposited materials on ground is planned in 
collaboration with Risø National Laboratory and the Meteorological and 
Hydrological Institute of Sweden. Calculation of doses will not be 
performed at the Meteorological Institute of Denmark. 

At Risø National Laboratory it is at present not possible to perform 
real-time calculations at long range. This could become possible, at 
least for medium-range calculations, if access to the appropriate 
meteorological data was obtained. Their system could then include cal
culation of doses and, in the same calculation system, evaluation of 
mitigating actions. 

Finland: 

The Finnish Meteorological Institute and the Technical Research Centre 
of Finland have cooperated in developing the code TRADOS. A version 
for calculating trajectories is now available. Further development of 
this system in order to make it operational as a long-range Emergency 
Response Assisting SysLom is under way, and a version is expected to 
be operational in Summer/Fall of 1992. With TRADOS it will be possible 
to calculate doses as well as concentrations. 

Iceland: 

There is at present no data system for making prognoses of atmospheric 
dispersion in Iceland, nor any known plans for obtaining such a 
system. 

Norway: 

A program for calculating trajectories is at present available at t\ e 
Norwegian Meteorological Institute. Agreement has been reached for 
obtaining the UK code NAME, and it is expected to be operational in 
late Summer 1992, and it will then be possible to calculate concentra
tions and deposition. The Institute will not attempt to calculate 
doses. NAME has a possibility for "data assimilation" for improving 
prognoses by taking into account data from radiological environmental 
monitoring. The Institute will not, at least at present, attempt to 
use this option. 
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Sweden: 

The Meteorological and Hydrological Institute of Sweden has the only 
operational system in the Nordic countries at present for calculating 
concentrations and deposition as well as trajectories in real-time. 
The system is, however, still under development. The pre
sent version of the dispersion model is called RAM. 

One important part of the plans is to replace the present model for 
meteorological analysis and forecast, LAM (which supplies the wind 
fields etc.) with the program HIRLAM. HIRLAM is a joint Nordic, Dutch, 
Irish model, which during 1992 will be started to be used in routine 
in all participating countries. At present it is only run in Denmark 
and Finland. The Meteorological and Hydrological Institute of Sweden 
will not calculate doses. 

k. SUMMARY OF LIMITED SURVEY USING QUESTIONNAIRES 

Questionnaires were sent out to obtain additional information on a few 
Nordic as well as non-Nordic models: 

- TRADOS. Finnish Meteorological Institute a/id Technical 
Research Centre of Finland. 

- RAM. Meteorological and Hydrological Institute of Sweden. 
- NAME. UK - Meteorological Office, Bracknell, United Kingdom. 
- KNMI/RIVM puffmodel. Royal Netherlands Meteorological Institute 
and Rijksinstituut voor Volksgezondheid en Milieuhygiene. 

The questionnaire was based upon a questionnaire used by the OECD/NEA 
expert group GRECA in a quite extensive survey performed in 1989 
(Emergency Response Assisting Systems (ERAS). A review performed by 
the OECD/NEA Croup of Experts on Accident Consequences (GRECA). (Paul 
Govaerts, Editor). CSNI Report No. I67. Paris. December 1989). This 
report unfortunately contains very little detailed information on spe
cific codes or systems, and the response sheets collected in the sur
vey seem to be lost. The BER-111 project group has made a number of 
aborted attempts to obtain this information. 

The questionnaire used this time was dasigned by the project group. It 
is difficult to formulate a questionnaire properly, and it is found 
that several of the questions were too vague, so that they were either 
not answered or that they were misunderstood. 

Here follows a summary of the responses: 

Purpose of the system: 

All four systems are designed to provide information to emergency 
response organizations as an aid in decisionmaking during emergency 
situations- Though the programs have been designed primarily with 
radiological emergencies in mind, they are applicable to other situa
tions. As an example can be mentioned that RAM has been applied to 
calculate spread of smoke from fires in the Persian Gulf. 
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Personnel needed to operate the system: 

Trained personnel/specialist is to operate these systems. For NAME and 
KNMI/RIVM puffmodel it is mentioned specifically that meteorologist on 
duty should be able to operate the system. It may, however, be costly 
to keep this option functional, as there are quite a large number of 
persons who alternate as meteorologist on duty, as well as new persons 
entering the service. It may prove very difficult to keep all these 
persons properly trained in using the programs. 

Response time: 

Is said to be about 15 minutes (NAME and RAM), from 20 to 60 minutes 
(TRADOS) depending on the length of the desired forecast (60 minutes 
corresponding to a few days), and 0.5 to 3 hours {KNMI/RIVM). The 
response time will obviously depend upon the whole emergency situation 
and accessibility, adaptability and completeness of incoming data. 

Operation of system: 

All systems except RAM are/will be permanently manned. See, however, 
the concerns mentioned above in connection with using meteorologist on 
duty to operate the system. 

Hardware: 

The programs run on quite a variety of different mainframe computers 
and work stations: VAX (RAM and TRADOS). CONVEX and HP (KNMI/RIVM) and 
IBM (NAME), although the Norwegian Meteorological Institute will have 
it running on a work station or a Cray in the future. Core memory re
quirements range from ^ Mbyte (KNMI/RIVM) and 10 Mbyte (RAM) up to 
about 20 to 100 Mbyte (various versions of NAME). Core requirements 
are not yet known for TRADOS, which is under development. 

Input/output: 

Input is from disks or tapes, output to graphic units. It should not 
be difficult to change these characteristics to be optimal in each 
environment in which the code will operate. 

The input that should be provided by the operator is or is planned to 
be interactive. Default values of many parameters are built-in or 
values can be chosen from menues. 

Programming language: 

All four systems are programmed in Fortran. For NAME the version is 
not mentioned. The other three are in version 77-

Atmospheric dispersion model: 

The four systems use different dispersion models. RAM is Eulerian, 
NAME is Lagrange puff or plume, KNMI/RIVM is Lagrange puff, and TRADOS 
has uniform horizontal spread (oy based on spread of successive tra
jectories) and a Kz profile in the vertical direction. 
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Deposition: 

All four systems allow for wet and dry deposition. 

Dosimetry: 

Only TRADOS calculate doses, and even TRADOS does not calculate doses 
via nutrition exposure pathways except in assessment mode. 

Atmospheric stability: 

The atmospheric stability is derived in the following manners: 
RAM from LAM/HIRLAM plus use of observed temperature on ground. 
NAME from NWP-field o-layers (20 layers). KNMI/RIVM Monin-Obukhov-
length from wind and cloudcover. TRADOS uses a Pasqui11-Turner scheme 
using p-n hourly calculated sun's elevation modified by HIRLAM-cloudi-
ness plus orography data and surface wind. 

Updating frequency: 

RAM and TRADOS 6 hours. NAME about 3 hours. KNMI-LAM new analysis 
every 3 hours and new analysis plus forecast every 6 hours {ECMWF 
new analysis plus forecast every 2k hours). 

Release magnitude and nuclide composition: 

TRADOS and NAME have default values from which the user can choose, or 
he can select different values. For KNMI/RIVM the operator shall 
specify all values. In RAH unit emissions are used. 

5. CONCLUSIONS 

The immediate result of the discussion of all the models in the prece
ding chapter was that two models seem to stand out as likely candi
dates for implementation in the Nordic countries: 

1) The Dutch model which has been developed in cooperation between 
RIVM and KNMI. 

2) The NAME model developed at UK Meteorological Office. 

Although it was originally not the intention of this BER-11 project to 
implement a non-Nordic long-range model, this seems at present one 
possible manner in which to realize the intentions of the project. The 
project work over the last two years has shown that adoption of one of 
the Nordic models as a common Nordic model is totally unrealistic. It 
is also evident that independent development of a model in Norway and 
in Denmark is not likely to take place. The Norwegian Meteorological 
Institute will prefer to implement the NAME model or a similar model. 
Denmark may prefer to purchase the RAM model from SMHI. Sweden will 
base their predictive capability on RAM, and Finland on TRADOS. 
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The situation from 1993 nay change, as the new common CEC-model in 
real-time is then expected to become operational. It is developed at 
Kernforschungszentrum Karlsruhe. At that time it will be available to 
all members of the Community. It is not clear whether it will also be 
available to non-Community-members associated to CEC's Radiation Pro
tection Programme or perhaps to all countries. 

The participants in the work meeting recommend that part of future 
BER-11 funds are set off to implement and test one or both of the 
models mentioned above as a common Nordic effort, and make the 
model(s) operational at the meteorological institutes in all four 
countries. 



Insiituti for energiteknikk (IFE) (tidligere 

Institutt lor atomenergi) hie grunnlagt i 1948 og 

etahlerl som en uavhengig sti heise i 1953. 

Hovedsenteret ligger pa Kjeller. Virksomheten 

i Halden er konsentrert om del internasjonale 

OECD Halden Reaetor Project. 

IKE er. med sine 540 ansane, el av de stursie 

teknologiske forskningsinstituller i Norge. 

Institutt tor energiteknikk (IFE) (former!. 

Institutt for atomenergi) was founded in 1948. 

and established as an independent foundation in 

1953. The main center is located at Kjeller. The 

activities in Halden are concentrated on the 

international Halden OECD Reaetor Project, 

IFE. with its 540 employees, is one of the major 

technological research institutes in Norway. 

AKTIVITETSOMRÅDER 

• PETROLEUMSTEKNOLOGI 

• KJERNEKRAFT 

• PROSESSKONTROLL 

• INDUSTRIELL ENERGITEKNOLOGI 

'ENERGIØKONOMISERING 

• ISOTOPFORSYNING OG BESTRÅLING 

• MATERIALTEKNOLOGI 

• GRUNNEORSKNING I FYSIKK 

• MIIJO- OG STRÅLEVERN 

MAIN ACTIVITIES 
• PETROLEUM TECHNOLOGY 

• NUCLEAR POWER 

• PROCESS CONTROL 

• INDUSTRIAL ENERGY TECHNOLOGY 

• ENERGY CONSERVATION 

• ISOTOPE PRODUCTION AND 

IRRADIATION SERVICES 

• MATERIALS TECHNOLOGY 

• BASIC RESEARCH IN PHYSICS 

• ENVIRONMENTAL AND RADIATION 

PROTECTION 

SPESIALITETER 
• SUKLEF.R BRENSEISIEKNOI.OGI 

' SYSTEMSIMULERING 

• MANN-MASKIN KOMMUNIKASJON 

• INDUSTRIEU. MATEMATIKK 

• EFFEKTIV ENERGIBRUK 

• RESERVOARMOIJEI.I.ERING 

• PETROl.EUMSGEOI.OGI 

• B.4SSENGMODEL1.ERING 

• TRACEKTEKNOLOGI 

• EI.EREiHE STROMNING 

• GASS MÅLETEKNIKK 

• SIRALINCSTEKNISKE INSTRUMENTER 

• ISOTOPANALYSER 

• RAIVOEARMAKA 

• BISTRALINGSTEKNIKK 

• KORROSJON EROSJON 

• AVANSERTE SVEISEMETDDEIt 

• FASTSTOFF FYSIKK 

• RADIOLOGISK MIUØVERN 

• RADIOAKTIVT AVEAI.I. 
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SPECIAL ACTIVITIES 
• NUCLEAR FUEL TECHNOLOGY 

• SYSTEM SIMULATION 

• MAN-MACHINE COMMUNICATION 

• INDUSTRIAL MATHEMATICS 

• EFFICIENT ENERGY USAGE 

• RESERVOIR MODELLING 

• PETROLEUM GEOLOGY 

• BASIN MODELLING 

• TRACER TECHNOLOGY 

• MULTIPHASE FLOW 

• GAS MEASURING TECHNIQUE 

• RADIATION INSTRUMENTS 

• ISOTOPE ANALYSES 

• RADIOPHARMACEUTICAL 

• IRRADIATION TECHNIQUES 

• CORROSION EROSION 

• ADVANCED WELDING TECHNIQUES 

• SOLID STATE PHYSICS 

• RADIOLOGICAL PROTECTION 

• RADIOACTIVE WASTE 
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