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A.l. Reactor Safety -

[

~ The expanding electrical energy needs in the Community can be met in_

. the greater part only by an increase in the number of nuclear power
plants. This, together with the increased sensibility of the public

- feeling towards the safety aspects of nuclear power installations,and
its reflection on the licensing process, has been the most general
motivation for . a continuous 1ncrease of the Reactor Safety R&D acti-
vity in the JRC during this period. The present programme involves
activities in the field of Light Water Reactors (LWR) and Liquid Metal
Cooled Fast Breeders (LMFBR) Safety. ~

The major accident to be considered in a Light Water Reactor is a
severe loss of coolant due to the rupture of the primary circuit and
the‘consequent blowdown. Questions to be answered in this area are:

" What degradation of cooling does the core have to tolerate and what
is the consequent behaviour of the cladding temperature ? Does the
emergency core cooling system (ECCS) provide sufficient compensatory
cooling or does the ECCS water fail to enter the core ? How does the
rupture size and position and the response of the prlmary circuit
affect the answer to these questions’ ? 1In the case of imaginary ECCS
failure and wide-spread core melting, what would be the behaviour of
~the core melt ?

The Ispra contribution to this problem is centered around two main
features: the Super-Sara Project and the Loop Blowdown Project (LOBI).
The Super-Sara prOJect is an 1n-p11e exXperiment based on special faci-
-lities built in the ESSOR-reactor by the Italian government and

put at the free disposal of the Community. The Lobi project is an ‘
out-of-pile experiment based on an important test facility built by the
JRC in theé frame of a Eura“om=-BMFT contract. '

‘'These two outstanding expecriments are backed up by theoretical studies
in the field of blowdown codes and. general reliability assessments.

A small effort will be devoted to the ATWS (Anticipated Transient
Without Scram) towards the end ‘of the four years plan.

In LMFBR Safety one important area is the study of the hypothetical
event of the compaction of the core - or part of it > which might
lead to an increase of reattivity above the prompt critical state,
the initiation of an uncontrollable nuclear excursion and the
generation of an explosive energy release. Initiating events for

. such a core disruptive accident might be: .

Fault conditions in a Subassembly, Loss of Flow (LOF) or Transient
Overpower (TOP) without scram. The chain of events to be investigated
includes: the loss of heat transfer in subassemblies leading to fuel
- pin rupture, the wide- ~spread subassembly damage and fuel melting with
consequent fuel coolant interaction, the. fuel compaction and prompt
- critical excursion, the explosive loading of the reactor veqsel the
‘post, accident heat removal and the control of molten'core debris.

For Fast Breeder Reactors, -the JRC is ‘concentrating on the

response of structures in incidental conditions and on the behaviour

of the core in melt-down occurences. A major contribution to these
problems is the so-called Pahr (Post Accident Heat Removal) experiment
which would be performed in an out-of-pile installation at Ispra, while
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the in—pile aspects would be “investigated by Sandia (USA) under ‘a -
- co-operation arrangement.. In parallel, .a limited effort will be de-
voted in the first phase to the definition of 'a lare European in-pile
experiment, the subsequent realization of which will be the subject '
of a specific decision during the course of the programme. This de-
cision will be taken only on the basis of a favourable opinion of the
‘relevant Advisory Committee for Programme Management and of the General
‘ Advisory'Committee.-These’opinions’Should be available before the end
of 1981. Theoretical \studies will cover mainly the EAC code (European
Accident Code) sponsored by the "Safety Working Group of the European

'Fast Reactor Coordinating Committee"..
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LWR LOCASTUDIESWITH LOBI ~  Area. - : Nuclear Safety and Fuel Cycle
’ N ' " Programme -: Reactor Safety

Project — : LOBI

. 1. Description
- The LOBI project has been running since 1974 in the framework of an R&D contract
'between the CEC and the BMFT-Bonn. The integral system LOCA studies with the LOB!
_facility  are aiming at the experimental investigation of the thermohydrauhc behaviour
of a PWR primary cooling system during the high pressure or blowdown period of a -
- hypothetical LOCA caused by a tube rupture within the prtmary cooling system.
Besides the LOBI project in Europe, there are three similar projects runnmg in the world
Semiscale and LOFT in the USA and 'ROSA in Japan. - ’
- With respect to size in terms of the scaling down factor from a real PWR, LOBI (712)

' ranges between the Semiscale (2000) and, the LOFT (50), with 5.5 MW heating power

input to a 64 heater rod bundle.

The distinguishing features of LOBI are two active loops designed placing great emphasis

* on simulation reqmrements and a more comprehenswe and systematic measurement instru-
mentatlon system.

2. Activities ' ‘ o , S

During the next pIurnannuaI programme the main experlmental test programme will be o
performed, subdivided into three parts: A1, A2 and B. The programme parts A1 and A2 S
(BMFT programme) are concerned with the investigation of the inflience of break size
and location, pumps operation conditions, initial power, power input time funtion,
~ strength of primary heat sink, downcomer resistance and volume, ECC (emergency
- core cooling) water injection Iocatlon and quantity. ‘ ’
The programme part B (Community programme) is aimmg at the mve?,tlgatlon of the
- influence of the geometrical shape and the elevatxon of individual system components on
the blowdown. -

4

3. External cdllaboration}s‘

Belgium *  : Tractionel . _ , : L
Denmark : RISO ’ | : SR v ‘.
France + CEA, CEN- (:renoble Framatome : :
Germany : GRS, KWU
G.B. + UKAEA-SRD, UKAEA.- Harwell, Nll
“ltaly |, . : CNEN,CISE
USA : USNRC, EG & G - ldaho Inc.

Canada 3 Westmghouse Canada Ltd. (WCL) Atomlc Energy of Canada Ltd. (AECL)
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4. Planning

| 1980 | . 1981 | 1982 | = 1983

LOBI project ’ k . 1 : 2 . : — 3

1 Continuation and completion of tests accordmg to experlmental programme A1 (German test matrix,
results exclusively available to the BMFT-Bonn) ; ‘ . |

2 Start of tests according to expenmental programme A 2 (German test matrix |ncludrng Community
-proposals, results available to Community) :

3 Start of tests according to’ experlmental programme B (Communrty test matrix, results available to’

; Community) ) : .
.4 Mounting of NMR {Nuclear magnetic resonance) apparatus into LOBI test facility, performance of

~test measurements

5 Mass flow measurements with NMR (Nuclear magnetic: resonance) apparatus and evaluations

22O
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SUPER SARA TESTYPROGRAM ' ~ Area - Nuclear Safety and Fuel Cyc!e-
: L ’ Programme : Reactor Safety

Project : .Super - SARA

1. Description

The Super SARA program is an in-pile experiment mtended to establish data on rod to rod
interactions in fuel rod clusters which may potentially cause the propagation of clad
balloonmg and rupture in LWR during LOCA and give rise to coherent obstructions to
emergency reflooding, and to assess codes which model these interactions.

The experimental loop will accomodate bundles of significantly larger scale (number

of rods and length) than PBF {at ldaho) and PHEBUS (at Cadarache) and should allow

for a basic interpretation of the rod bundle behavnour which is not foreseen in

LOFT (at Idaho)

[}

2. Activities

The large cluster test will be executed in a once- through in plle section of the ESSOR

reactor, with 2 m long 36 rod capacity.

~The essential features of the facility are:

- the simulation of complete LOCA (Blodown, Refill, Reflood) with wude variability
and good control of thermohydraulics hlstory :

— the possibility to verify desired LOCA histories in parallel, electrlcally heated
twin bundle.

LOCA tests with 36 rod bundle employlng 17x17 type PWR rods, will be performed

. starting from end 1982,

3. External collaborations

- US-NRC should prov1de half of the 1nstrumented test section and
supply important technical assistance. It is envisaged that
also JAERI and EPRI should contrlbute financially and supply
some technical assitance. )

- Active participation of European nuclear industries will be sought.



~418H3SSY SRILSIL

. ROILVITVISM

 NOISSINRDI

NOILVY3d0

o

JUNLIVIINYH [

ININIYNI0Nd - )
N9IS30

isaiisasaants

ssssssssssasRsaisas!

S353asasssEesEsis: e

ININAING3 “3°1d 1100V -
- 7004 ININYHOM

WILSAS NOILSINDIV VIVO

~ INIHAIND3 LIOOV

v

Buszssssasdssisanasansmessasasausses!

4315013 394V

bLSMY

ININDISSINAOD 314 40 100

6%55 po1 9¢g).
53 553“_ uqu._

. mz.za_mm_zzcu ,¢<u.8=,._ ‘

>

. ININAINDT MIVK

102U

i

,.u XeX JXoX XoX Xo

;=

HOLOVIY ¥OSS3

_\—___-—___

LU AU

_—ﬂ_—_._‘___

LR U L LU LIRS

==¢m<:z<z..:_=z=m<:z<:“_—_axam<::<z:}z=m<Zz<z:

__________

LU PUEUTRNRELU

—--—--.a‘—

ozcm<—~$<2mg =z=m<:2<x:=zcm<maz<23— )
“Go6l | 786l | €e6l | ¢g6l | g6l | o6l | el ALINLOV
, mZ—z{m@Omn_ <m<m mw&:m LT




LWR PRIMARY CIRCUIT INTEGRITY . - Area . Nuclear Safety and Fuel Cycle

~-Programme : - Reactor Safety
i _ Project . LWR Primary CIl’CUlt lntegrlty

" 1. Description

The objective of this project i§ the improvement of the early failure detection of LWR's
pressure vessels by improving non destructive testing procedures. Models for the continuous
. evaluation of structural integrity deterioration aré elaborated. A better knowledge of defect
distribution, defect detection probability and defect behaviour will allow to improve
prObablllSth models for the estimation of the reliability of one particular vessel during
‘reactor life, as well as to lmprove the mspectlon quallty control and.in service inspection of
reactor vessels. . .

2. Subprojects

. ”~
- "a) Performances of NDT o '

The aim of the projects is the characterization of ultrasonic equupments arid materials

under test, and the analysis of the specn‘lcatlon to be imposed for testing procedures.

The verification of the petformances will require the participation to Round Robbin Tests ‘
such as the PISC programme. The performance of new techniques like acoustic emission
and ultrasonic spectrum and phase analyses will be evaluated.

b) Loads and structural response _

One goal is to lmprove knowledge on the varlablllty of loadlng To assess the power plant
- loading history it is foreseen to supplement the ¢lassical probabilistic aporoach with all '
~ information obtained by the operational records of some*power plants.

“As a second goal, particular attention will be given to the evaluation and experlmental
~verification of residual stresses in welds Stress distribution i in. defectlve zones is necessary
for reliability. evaluatlon : ;

¢) Model deve/0pment and data

The aim.is to implement an adaptive mode| suitable for assessmg the reliability of one

single pressure vesse! and piping systeri. This model will elaborate data on defects,

loading history and material properties of a PV and piping system, together with data commg
from in service inspection, for the continuous evaluation of the reliability of the structure.

3. External collaborations

France . : CEA, Framatome EDF, LNE, ECAN ECN, CETIM Creusot

U.K. : UKAEA, CEGB, WI, SRD'

F.R.G. -t IZFP, BAM, GRS KWU MPA Mannesmann, KWO Univ. of Mumch
B i "~ Univ. of Stuttgart

ftaly - : "ENEL, CNEN, CNR, CISE, BREDA, Univ. of Mllano

Beigium : VINCOTTE, COCKERILL

Denmark  : DWI, RISO
Netherlands : RTD, NERATOM, Umv of Delft, Rotterdam Nuclear BV

Finland . : VTT

Spain : Technatom
Sweden : ERC (Studsvik)
USA. .+ NBS, USNRC:

~ International:. [IW, 1SO, ‘OECD-NEA (CSNI)
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‘4, Planning
\
 Sub-projects | 1880 . | 1981 - | 1982 | 1983
Performancé of NDT -~ -1 —. 2 : 3 : . —— 4
Loads and structural 5
response v ’
Mode!l development - - o : ' \
and data‘ i 6 7 8 =
1 Results of PISCare ava:lable Defmmon of/or partlmpatlon to future round Robbin tests on S
y recommendation of CSN1
2 Redefinition of small scale vessel experlments and definition of precise samples for mrculatlon to )
. some specialized Iaboratory
3 Results of ASME XI (procedure analysus)
4 Results on samples circulation for new NDT testmg
5 Input to project C - ‘ ‘
6 Availability of collected data Rellablhty of NDT could already result, as first evaluatlon of PISC
- and by charactenzathn of ultrasonic equipments. Small scale vesse! testing gives available results
7 - First results from projects a & b available. -
8 Use of results of study contracts

Model extended to nozzles and pipings available
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LMFBR SUBASSEMBLY THERMOHYDRAULICS

Area : NuclearSafety and Fuel Cycle
-Programme : Reactor Safety

Project  :' LMFBR Subassembly Thermohydraulics

1. Description

The objective of this project is the physical and mathematical modelling of thermohydraulic -
events occurring in subassemblies of LMFBR’s in the LOF (loss of coolant flow) and TOP
(transient overpower) accidental situations, as well as of the behaviour of subassemblies

with failures under steady conditions.

2. ‘Sub/proj ects

a) Code development and va/fdat/on«

~ This subproject is related to the development and validation of the subchannel computer
code THARC for transient thermohydraulic rod bundle analysis for LOF and TOP type situations
and of the VELASCO-3D computer code for the steady state thermohydraulic analysis of
subassemblies with specific failures.
Experiments carried out with bundles using water as a curculatmg fluid, serve as experimental
support for the above.

b) Sodium boiling studies k

The development of computational tools requires the knowledge of sodium boiling
characteristics. The main objective is the comparison of boiling characteristics in grid and

~ wire spaced bundles. A supplementary aim is the performance of thermal noise studies in
these bundles. This project is the extension of the experiments under way for single channels
to bundle geometries (12 electrically heated rods of 8 mm diameter and 500 mm length) with
emphasis on two phase pressure drop, dryout mechanism and radial two-phase phenomena.

~ In the analysis use is made of the tools developed under subproject a).

3. External collaborations

A general exchange of information exists with CENG-Grenoble, CEN-Mol, CNEN-Casaccia,
ECN Petten, GfK Karlsruhe, UKAEA-Risley, UKAEA-Winfrith. Specific tasks related to
development and application of THARC for buridle pump run down experiments and for

~ LOF analysis are carried out in close collaboration with GfK-Karisruhe, CENG-Grenoble,
‘EdF Paris. A close collaboration exists with GENG-Grenoble with regard to constructlon of
the electrically heated rod assembly for the 12-rod bundle experiment.
The thermal noise investigation in grid and wire spaced bundles will be done in collaboration
with the CEA-Centre of Cadarache who will prepare the hardware for the measurements
and perform the.data analysis. : . : L
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}w

~ Analysis of experiments in wire spaced bundle

Planning .~ =
‘ JSub:iorbjects. | ~.19g0 . | 1981 - | - 1982 | - 1983
’Code development and i
. vahdatlon 1
‘ - 2 — 3
4 - :
N 5 § — :
Sodium boiling studies 2 -7 - ‘
2 - o : - g * »
! -9 9
i — g LI,
11
. ! . - 9 | i
\ - 12
1 Modelling of single phase flow redistribution effects in THARC .
2 . Modelling of transient two- phase flow in THARC
-3 , Work on smgle phase version VELASCO-3D" §
.4 . Work on boiling version of VELASCO-3D for undlsturbed geometries
- 5 Modellmg of boiling i in VELASCO-3D for subassemblies with faults v
6 ’Modellmg of melting-and relocation of fuel rod materlals in THARC
7 Boiling experiments in grid sqaced bundles. '
8 ('Analysis of experiments With} grid spabed bundle '
) Temperature noise measurements -
10 " Construction of wire spaced bundle’
11 Boiling experiments in wire spaced bundle
12 *
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LMFBR MECHANICAL TESTS : Area ¢ Nuclear Safety and Fue! Cycle
‘ Programme : Reactor Safety
Project : LMFBR Mechanical Tests

1. Description

in order to satisfy the need of design rules which take into account the real behaviour of
the structural material {LM FBR reactors) the following actlvmes are proposed:

- Study of creep-fatigue’ interaction and the effect of |rrad|at:on on austenitic stamless
steel (AISI 316L and AISI 304L); :

- Derivation of damage laws by means of which the t|me dependent damage accumulation
in the structure can be calculated; :
Characterization of tensile and fracture toughness propertles of materials to be used
in the low-cycle fatigue conditions.

2. Subprojects

a) Constitutive equations

The aim of the project is to perform creep fatigue tests {strain controlled) under different
conditions (temperature, push-pull parameters, geometry of the sample, unnotched
specimens) and to develop constitutive equations which describe the macroscopic
behaviour of the material from a purely phenomenological point of view, by deterministic
evaluation data. The final aim is the introduction of the damage laws experimentally
determinated in constitutive equations. 4

b) Fracture toughness of irradiated stainless steel

The irradiation programme concerns the evaluation of the degradation of mechanical
properties, essentially the fracture toughness characteristics of the stainless steel material
when subjected to conditions inherent to LMFBR operation as far as irradiation fluences,
temperature levels are concerned.

3. External collaborations

- Politecnico Milano - Istituto Meccanica e Costruzioni macchine
- CEGB - Research Laboratories - Berkeley -

- UKAEA - Risley Laboratories -

- CEA (Département Etude Mécaniques et Thermlques)

- CNEN -'Bologna

- Welding Institute - London

- European Group on Fracture:
- F.R.C.C. Working Group Codes and Standards, Activity Group 2 and 3
- CEA (Cadarache Centre) (irradiation problems)

- C.S.N.L

EPFM round robbin problems

N
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4. Planning
Sub-prcjects | 1980 I 1981 ! 1982 | 1983
Constitutive equations = 2 3 4
Fracture toughiiess 5

of irradiated stainless steels

~N O oW N S

Selection and procurement of materials (AISI 316L, AIS! 304L. :
Beginning of the creep fatigue interaction tests and the metallurgical characterization
Results concerning 1st estimation of constitutive laws

Results concerning 2nd estimation of constructive laws (including damage)
Beginning of irradiation experiments

Testiﬁé of irradiated specimen

Result of code development

12
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EUROPEAN ACCIDENT CODE (EAC) Area o Nuclear Safety and Fuel Cycle
‘ Programme : Reactor Safety
‘Project : EAC

1. Description

Following the advice of the Fast Reactor Coordinating Committee, the JRC has developed
during the 1977--1980 program a pilot version of a modular EAC incorporating computer
programs (modules) describing the various scenarios of postulated accidents in LMFBR's.
The modules are originated at different laboratories including JRC.

Comparative calculations were performed by J RC, representatives of the three national
European LMFBR projects, and the US NRC, in order to make comparisons between

the various models and various accident scenarios.

It is proposed a continuation and extension of the present programme in order to arrive
at a flexible numerical tool which can be extended easily to include new physical pheno-
mena in various scenarios of LMFBR’s accidents. '

2. Activities

It is proposed:

1) the description, maintenance and dissemination of the EAC to provide the member
states continuously with an updated version of the code,by preparing a detailed ""how to
use’”’ manual and by training potential users; ‘

2) the assessment of new modules and their implementation into EAC;

3) the comparative analysis on bench mark problems such as TOP and LOF.

3. External collaborations

Close collaboration with the three national LMFBR projects through the WAC Group
which is-one of the subgfoups of the Fast Reactor Safety Working Group (FRSWG)_.
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4, Planning -
Activites | 1980 | . 1981 | 1982 | 1983
‘EAC - —1 ~ o2

1 Distribution of first version of EAC
2 Distribution of updated versions

TR
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POST ACCIDENT HEATREMOVAL ' Area < .t Nuclear safety and fuel cycle
~ Programme : Reactor safety
- Project : PAHR

1. Description

It is intended to describe the transients of particulate bed formation, cooling and possible
remelting and also the transients of molten pool formation and its interaction with core
catcher structures. For both studies a materials research program is performed in parallel.

2. Subprojects

« @/ Particulate bed cooling and its transition to a molten pool

Theoretical analysis and some basic experiments on particulate bed.cooling and its transmon
to a molten pool.

b) In pile particulate bed tests

See separate sheets.

c) Molten pool cooling énd related structures prob/ems

Development of the CONDIF code for the analysis of LMFBR's core catchers (turbulent
regime, thermal interaction of the pool with melting support structures, natural convection
in the presence of non-miscible fluids).

In parallel with the code development expenments will be performed (appearance and’
stability of crusts)

d) Multipurpose out-of-pile facility

The validation of molten pool models is planned to be performed in a large fuel melting
facmty capable to treat 100 Kg of U02 The installation will also be used to perform tests
in which the melt is released from the oven in clean conditions and enters in test sections

to study problems of freezing, plate erosion, transient thermomechanical loads on catchers
as well as problems of FCl i.e. large mass fragmentation, particulate formatlon and-

_ settlement, violent fuel coolant interactions.

e) Materials properties research

Materials thermophysical properties will be measured for core melts e.g. viscosity, thermal
diffusivity, surface tension, density, etc. Studies on matenals compatibility and distribution
of fission products will be continued. :

" 3. External collaborations

JRC actwmes are fully complementary to national ones: Experlence shows that in almost
all countries efficient collaboration could be established (KfK, UKAEA, CENG, CEN,Mol,
are good examples).

)
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~ PLANNING
sub Topic | 1980 | 1981 | 1982 | 1983
project
Particulate 1 Extension model for asymtotic particle bed
bed : * behaviour P
cooling 2 Extension one dimensional transient
particle bed modei
3 Particle bed sodium boiling exp. {contract)
4 Parameter- and sensitivity studies
5 Development of two dimensional model
for transient particle bed behaviour
Molten 6 Code development
pool 7 . Model deveiopm’ent
cooling 8 Laboratory scale tests
9 Assessment of catcher geometries

Multipurpose

10 Acceptance test 100 Kg facility

out-of pile 11 Thermos tests
facility - 12 FRAGOR tests

13 Blokker tests

14 Molten-pool tests
Materials 15 Thermophysical broperties
properties 16 Compatibility studies
research

17 Distribution of fission products -
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IN PILE PAHR *  Area - 1 Nuclear safety and fuel cycle
Programme : Reactor safety ~
~ Project : In pile PAHR

1. Description

The objective of this action is to participate in performing in-pile
particulate bed tests at SANDIA Laboratories. These tests are being
performed in the ACRR reactor where power density levels of up to 4
percent of the nominal value can be generated in a particulate bed of
about 8 cm diameter.

In these tests the validity of models and codes descrlblng the thermal
behaviour of a particulate bed will be investigated.

In addition, a project for further experiments to be executed in a
Community reactor will be defined in a first phase, using the results

of a feasibility study, which will be completed in 1979 and implemented
by experimental activities (materials sorting, instrumentation, etc.).
This will allow the precise définition of a case for the experiment, which
will be submitted to the relevant Advisory Committee on Programme Marfage-—
ment and to the General Advisory Committee. The decision to carry out the
second phase, subject to favourable opinions, should be taken at the end
of 1981. The tests will be designed to be complementary to- the SANDIA~D:
series of experiments.

2. Activities

The attached table shows the parumeter matrix of 19 experiments of the
SANDIA programme, three of them have already been performed.

JRC will participate in perforning those experiments and also participate.
in preshot and post-experiment theoretical studies.

An efficient consultant and results dissemination systems will be set up.
The first phase of the European programme consists in designing the in-pile

capsule in all its details and performing some out-of-pile back-up experiments.

The second phase will take account of the results obtained during the SANDIA
tests. '
3. External collaborations

All ECC member countries have expressed strong interest in participating
in this programme and will efficiently collaborate.

|7
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4. Planning
Topic

SANDIA‘-.two tests per year of the'prdgfamme outlined in the table.

European project : Execution of study in 1980 and 1981
, * End 1981 decision on execution .of the programme

v

Table 1 : In-pile debris bed experiment parameter matrix

- ‘ o  ACRR (DECAY POWER > 4 Percent)
) Steel
) Added bed Extended : particles
3 . Pre-upgrade temps. ~dryout © UOjFines  Settled & U0, fines Contamu- Molten UO2
| ¢ power UT's, (crucible)  added to bed added to nated. - into lig.
ON 2 100u-1000x 100u- 1000u 100u- 10001 -100u- 1000u sodium Na-settled
) pes B} particles particles ' particles i particles bed
300 Kg/mZ  D-1 ‘ D8 - D11 D-16
450 Kg/m® D4 D-7 , 0-9 ‘ D-14 D-18
o ‘ o D-14 o : Add steel
- 600 Kg/m? D-2 D-5 ‘ D-6 D-12 (D-15) D-17
750 Kg/m? - ‘ D13 (D-10) D13 . " D19

" 900'Kg/m? D3

)
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FUEL COOLANT INTERACTION (FCI) Area : Nuclear Safety and Fuel Cycle
Programme : Reactor Safety
Project : FCl

1 Deécription

~In the present program experimental and theoretical investigations showed that two modes
of fuel contact might release large mechanical energy (thermal detonation).
The program proposed is aimed at a detailed analysis of this phenomena.

- 2. Subprojects

a) Research on fuel water stratification

It is proposed to perform theoretical and-experimental investigations of the stability of
"film boiling” in liquid:liquid systems. Even an empirical based criterion for the onset .
of instability in a melt-coolant stratified liquid-liquid system, would be of great signifi-
cance in relation to the necessary initial conditions for large scale energetic events.

b) Basic research on fuel fragmentatidn by pressure waves

The essential condition for the thermal detonation seems to be the "“coarse mix’’. It is
proposed to investigate wether such a mixture can be produced in the free-contacting

" mode before the interactions start. The fragmentation process will be investigated in the

FRAGOR test facility varying the trlggermg pressure waves in various types of materla!

mixtures at mono and two-phase conditions.

c} FCl-code development

The résearch work on code development will be focussed on models and codes for LWR's
and LMFBR's. Emphasns will be given to the propagatlon of FCI from a local starting
- point to a large scale event. :

d) Feasibility and relevance study for large out-of-pile simulation experiménts

It is suggested to perform a feasibility study for an out of pile large scale simulation
experiment to be implemented through an international cooperation.

3. External collaborations

Collaboration is planned to be continued with Universities (T.U. Stuttgart and T.H.
Aachen) and research institutions (Grenoble, Karlsruhe and UKAEA).
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Sub-project . 1 1980 | 1981, | 1982 | 1983
1 A
B
2 C -
D
=S
F & o— e
G e
3 H
|
J
4 K @ ——mm———————

A Experiments on stability of stratified liquid-liquid layers

B - Theoretical analysis of stratified layers

C Contracts

D & E Experimental studies on fragmentauon

F  Modelling of FRAGOR experiment '

G = Exepriments FRAGOR ,

H Code, development describing mild interactions in LMFBR's

| “FCI model and code development for LWR's

J Companson of models with experiments and calculations for real case

K Participation on international collaboration on large scale FCI simulation experiments
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}CONTAINMENT LOADING AND RESPONSE Area ¢ Nuclear Safety and Fuel Cycle
‘ , Programme : Reactor Safety
Project i CONT

1. Description

The long term goal of this project is to describe all the phenomena involved in containment
loading from CDA’s with an accuracy which is considered acceptable and balanced. The
proposal is designed to complete the present containment and subéssembly code development
and validation program and to start activities in those research areas where understanding is
inadequate. -

2. Subprojects

a) 2-D structures loading and response code development and validation

Basic aim is to improve the fidelity of structural and hydrodYnamic modelling-in the
SEURBNUK and EURDYN computer codes developed at JRC, and to validate code predictions
by COVA (containment code validation) and COVAS (subassembly code validation) tests.

b) Study of Multifluid, Multiphase Hydfodynamics related to CDA’s

The problem is the determination of the mechanical energy release which gives rise to the:
loading of reactor structures. It is proposed to set up a well coordinated European collaboration
to make use of the experience already acquired in the U.S. where the code SIMMER is under
active development, :

¢) Three-D Structure Loading and Response Stud/'es

_ The activities foreseen are an improvement of the three-dimensional structural analysis
capabilities of the existing EURDYN-03 code and development of a 3-Dhydrodynamic code.

d) Materials properties research

COVA activities have shown that improvements are needed in the treatment of material and
geometric non linearities. Plasticity expressions should be replaced by constitutive laws in
which strain rate effects are accounted for and validated by experiments. The change of
material properties by radiation induced embrittlement by weidings, by creep and fatigue
will be investigated.

A large facility capable t2 exert loads of up to 3 MN is being built for tests on large speci-
mens made of steel and concrete. Fracture mechanics concepts for brittle and ductile
materials will also be included in these studies.

3. External Collaborations

The COVA and COVAS activities have found large consensus in all EEC member countries.
An increasing number of analysis from various research institutes and from licensing autho-
rities contribute to validate containment codes using experimental data produced at Ispra,
Foulness a~d Winfrith,

It is expec.ed that this efficient collabaration will continue in the future.

Cooperation with the US NRC is considered.

21
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PLANNING
sub L ' ‘ o ‘ e ‘ ,
project Topic L ! 1980 | 1981, |- ’1982’ ! 1983
- 2a a) Improvement of 2-D structural analysis

b} Improvement of 2-D hydrodynamic

capabilities

¢} Dynamic plastic bu‘ckling
“d) Continuation.of Ap tests

e) Execution of structural tests

a) Select and constrict basic hydrc:dynamlc

2b
' formulation & code
b} Calculate simple test cases -
¢) Develop graphics ‘
d) identify and model sngmfucant phys:cal
‘processes '
~e) Testmodels numencally
f} Experimental mvestlgatlon of
exchange processes
_g) Sensitivity studies -
2c a} Develop 3-D hydrodynamic model
b) Interface fluid external structures dev.
c) Interface fluid intern‘al structures dev.
~ d} Development ‘of 3-D structural code
and related exper.
e) Experiments in rigid and flexible mode!s
a) Tests for COVA analysis _—

2d

- d) Monoaxial tests on large specimens

b) Tests on specimens of austenitic stainless

steels and nimonic alloy irradiated up to
10d.p.a. in HFR

¢c) Biaxial test on small specimens .

e} Biaxial tests on Iarge specimens -

f) Start of tests on materials irradiated up
to 30 d.p.a. in HFR

g) Monoaxial dynamic tests on sub-

assembly internals

h) Biaxial dynamic tests on subassembly
© internals

i) Monoaxial dynamic tests on plain, rein-

forced and prestressed concrete

K) Biaxial dynamic tests on plain, rein--
forced and prestressed concrete

m) Dynamic tésts on reinforcing bars and
prestressing cables

n) Preparation of tests on simple concrete models

o) ‘Brittle fracture theory and tests

p) Elastic plastic dynamic fracture mechanics
theory and tests ' '
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RELIABILITY AND RISK EVALUATION

Area : Nuclear Safety and Fuel Cycle
- Programme : Reactor Safety
( ' ‘ ‘ Project ﬁ Reliability and Risk Evaluation

1. Deécriptioh

The main problem that the implementation of a probabilistic risk assessment is facing

in the representativeness and exhaustiveness of the analysis.

~ This proposal is intended to exploit as much as possible the information available

“either on past reactor hystory or/and on expenmental research results in order to
validate the risk analysis methodologies.

The inherent differences between LMFBR and LWR risk assessment have been caterec
for in the proposed activities: whereas for LMFBR attention is focused to the investigation
at single physical phenomena taking place during the accident and to the understanding of
the accident progression itself in the case of LWR the activities have been focused on the
confirmation of the probability of occurrence of the more risk relevant accident paths
through retrospective analysis at plant operation.

" 2. Subprojects

a) LMFBR Risk assessment .

The aim of the proposed activity will be:
— the description of the accident progression (few particular event trees will be taken
as a kind of pilot exercise)

— the development and application of few methodologies for the treatment of continuous
event responses typical of LMFBR (absence of safety system intervention)

— the analysis of single physical phenomena as approach to the previous item which
implies the improvement of R.S.M. techniques. ‘

b) LWR Risk assessment

The LWR Risk assessment project wnllmevnably be of conflrmatory nature and it is
articutated in two main actions. '
— Study of initiating events and safety functlon failure, focused on the confirmation
of the probability of occurrencies of the more severe accidents through the study
of nuclear plant power operational records (KWO, Fessenheim, Biblis power plants)
— Consequence analysis of major accidents such as ATWS and LOCA analyzed from the
probability point of view, will study the spectrum of consequences.

3. External collaboration

~— National research centres and regulatory bodies (CEA UKAEA GRS CNEN, NH)
— Utilities (ENEL, EDF, CEGB, RWE etc.)

— Manufacturers (KWU, Framatome etc.) ‘

— QOutside community organizations (NRC, IEEE, NPROS EPRI, ASEATOM)
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4, Planning
Sub-projects - 11980 | 1981 | 1982 | 1983
( LMFBR Risk assessment 1 2 3 4 ——
’ ‘ T 7
LWR Risk assessment 5 6 8
, ; 10

Event tree construction and developmeit

1 Screening of accident description and set up of reference pilot event trees on a reference design

Set up of preliminary methodology for event tree analysis

2
3 Preliminary analysis of pilot event trees by simple models
4

Analysis of pilot event trees by improved methods

Initiating events aynd system failure retrospective analysis
5 KWO power plant ‘

6 Fessenheim power plant

7 Biblis power plant

" Consequence analysis of ‘méjor accident
8 . Analysis completed for LOCA and ATWS

" RSM and sensitivity analysis technique development
-9 Set up of handbook for sensitivity analysis
. 10 Set up of RSM handbook

24
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SUMMARY TABLE

PROGRAMME : 2.1 REACTOR SAFETY
| project opera ting mnveste Research
E ronec eizendiz? ments Contrécts Total staff
L -
il- LOBI 'v.1393 507 1732 - 3632 50
2. SUPER-SARA 2195 ;6991 3737 12923 75
3.vi:§eg§i:;ry circuit é82 _ 382 ,764 20
4'iﬁiizoﬁgg§§iffgiy 408 336 “128 872 22
5..i2§§§‘mechanical 55 _ 41%9 . 434 ) 8
6. EAC © 51 - 139 190 8
7. PAHR 767 1449 “443 2659 38
8. PAHR in-pile 2434 3665 76709/ | /128087 8
9. FCI 253 - 253 506 5
10. CONT 511 491 380 . 1382 36
1. z:iizgiiity & risk 102 - 408 510 17
TOTAL 8751 4i3439 . 14490 | . 36680 287
1980 1.1592 * 2881 " 2607 © 7080
1981 1565 © 2473 2207 6245
1982 3322 3‘3959 . 4077 ¥1358
1983 J- 2272 . 4126 5599 |'11997

% Research staff of 207 were allocated to the corresponding

programme in the period 1977-1980.

** The figures between brackets represent a provisional sum to be used
only -after favourable opinions from the relevant Committees.
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. ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT

&

"REACTOR SAFETY" '

[

ADVICE OF THE ACPM REACTOR SAFETY ON THE ,
REACTOR SAFETY PROGRAMME PROPOSAL 1980-1983. -

N )

In order to comply with the draft request of the GAC, dated
16 November 1978, which has been transmitted through the Di-
rector General with letter.dated 22 November 1978, the ACPM
Reactor Safety met on 12-13 December 1978 and on 30-31 Janu-
ary 1979. Additional relevant information has been provided
by -the Director for prospective studies in his letter dated
6 December 1978. ' : ’

- section - i
- section ii
- section iii

1 The Committee has formulated its opinion in the following
sections S -

Introductory considerations
Assessment of interest :
" Remaining comments’

Section i Introdudtory considerations- , -

1.

The general approach of this Commitﬁee with respect to
the 1980-1983 JRC, programme is to endeavour to define

a coherent Reactor Safety Research programme which,
through the diversity -and flexibility of its associated

- projects, represents as a whole a satisfactory use of

~the capabilities of the JRC for Community needs.

In this context, the ACPM Reactor Safety devoted during

the meetings of December and January, its attention first
to the recognition and confirmation of such Community

needs for each of the eleven initial project modules, as .
proposed and presented by Ispra. ‘ ' )

-The results of this activity . are given in Section ii
.which for reasons of convenience has been divided into :

Part a : .Proposals for LWR research
Part b : Proposals for FBR research \ -
Part ¢ : Proposals of interest for both reactor types. ‘

The technical/scientific récommendafions of its ad hoc working

groups have been available to ‘this Committee for most of .
the project proposals, with the exception of SARA (module

. 4),. This proposal was however considered by a group of
- exXperts convened by the JRC ‘specifically for this purpose.

‘The ACPM supports the main objective of,the.Iépra Safety

Research programme to contribute to an improved under-
standing and guantification of existing safety margins
of commercial LWRs and to a further optimization of LWR
and LMFBR reactor safety technology. The Ispra Safety
Research programme, because of its limited resources,
can obviously only provide partial answers to relevant

safety questions in a few selected areas.

26 .
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“

The Ispra contributions can, however, gain specific
importance by careful coordination with the Indirect
Action. of the Commission on one hand, and national
programmes of Community members on the other. hand.
The ACPM feels that the proposed topics-within the
Safety Research programme, with the indicated priori-
ties, are properly chosen in this context, and recom-
mends to proceed in this direction when further ex-
perimental and analytical details of the projects
have to be defined. Past experience has shown that
. the joint contributions from experts from member sta-

tes to project definition with ad hoc working groups
can have, beyond the improvement of the efficiency of
;he'projects,:a strong integrating effect on safety

. activities within the Community. Since the world-wide:
cooperation in the nuclear safety field is quite ac-
tive, the Ispra programme should also continue to take
into account safety research work outside Europe. -

Section ii yé’ Part-a 3 Prbposals for  LWR research

(modules 1,'4,,5' iO)»

Module -1 : LWR loss of coolant aCcidenfs

* LOBI (part a is funded by Germapy;'
‘ part b is Community funded).

The eobjective of the project is to investigate the PWR

sloop influence on hydraulic phenomena within the primary -
coolant system and especially on core heat transfer during
blowdown and to provide experimental results for the as-
sessment of relevant best estimate codes. ’

The project has been discussed within the present pluri-
annual programme in detail by the ACPM Reactor Ssafety and
its ad hoc working group on the LOBI programme part b.
That has given substantial guidance to the proposal of the
Commission. o o

The Committee confirms the strong interest it has expressed
earlier in the project and asks Ispra to make available the
manpower necessary for the optimal execution of the experi-
ments and of the analysis of the results. '

91
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Module 4 -: Investlgatlon of PWR fuel rod cluster behav1our
in 51mulated LOCA histories in the ESSOR reactor

(SUPER SARA)

The ultimate mission is to establish data on rod to rod in-
- teractions which might occur in fuel bundles during a LOCA
and to assess codes which model rod to rod interaction.

The safety issue addressed is pin failure propagation and/or
coherent obstruction to emergency core cooling.

The Committee believes that there is not at the present time
sufficient hard information available to be sureé that this is
in fact a real problem. They do however recognize ‘that the cha-.
racteristics of SUPER SARA would be more representative than
~other experiments in this area, and this is demonstrated by the
‘interest shown by American and Japanese organizations.

The Committee notes that for the SUPER SARA programme the major
. part of a possible return on investment will come after the pe-
riod covered by the next multiannual programme. The Committee
~points out the risk that the benefits of this work may decrease
as the result of other work which will produce results during
this period. In view of this, the Committee doubts whether the
eventual return on investment will be adequate and will confirm
the scientific justification for such a large undertaking.

- The Committee is also concerned at the p0551bility that the

SUPER SARA proposal will consume all of the current flex1b1-
lity of the JRC Reactor Safety programme.

A particular concern is the additional burden that would be
imposged on instrumentation specialists who are urgently nee-.
‘ded for the successful execution of other projects.

Based upon available evidence, the Committee, with the excep-
tion of Italy, expresses a cautious low degree of interest
in the execution of the SUPER SARA proposal.

Although the proposal is assigned low priority in comparison
with other JRC projects, the interest of the Committee could
'~ be increased by sufficient additional financial support from
other countries. , !

The Italian delegation thinks that the SUPER SARA project: is
complementary to the LOFT programme now in progress in the
USA and may be of considerable help to the licensing autho-
rities for the evaluation of the safety margins existing in
the present regulatory process of nuclear power plants.



Module 5 : Experiments on transients related toTLWRs

The Committee, with the assistance of its ad hoc working
" group, supports the effort required for the proposed fea- -
'sibility:study. . . : o : '
' The Committee recommends that there should be a continuing
contact and guidance.of this project by the ad hoc working.
group,yin~considering,a’possible'experimental'programme on
- transients in LWRs. - o ‘ |

SN

Module 10 : LWR primarylcircuit,integritz

Sub-préject‘l - PerformahCesAof»NDT'

Characterization of‘ultrasonicfequipment,characterizatibn‘df
the material under test, analysis of ‘the imposed procedure,
“initiati¥on of new round robin tests. '

Y

 ,Sub7prdject'2 - Loads and. structural.response.

The study of residual stress, of 1loads and their probabilities,
the associated stress distributions and relevant material pro-
perties, in order to predict the behaviour of defects. ‘

. o . RN { N

Subéprojéct'3‘4 Model development and 'data

Aims at the implementation of'ah;adaptivg modelrsuitable for
assessing the reliability of a reactor pressure vessel and

"piping system. o

" The.Committee, in accordance with the recommendations of the

- ad hoc working group, attribute considerable interest to the
project as a whole. A reservation regarding project 3 is that - |
no large staff should be involved, as the Committee assume .

~ that, in view of the general interest expressed, substantial
collaboration with on-going national programmes may be expected.

¢ :

.

Section ii~ : Part b : Proposalsﬁfor-LMFBR research

' (modules.3, 6, 7, 8, 9)

- Module 3 : Post accident heat removal (PAHRj

,Sub—projéctil - Particulate bed cooling and its transition to
a molten pool, the@retical_analysis and basic experiments.

Sub-project 2 - In-pile particuiate bed teété,,and prepara-
tory work. . ‘ - o - '

Sub-project 3 - Molten pool behaviour, growth and interdctioh
with structural material. L : o

o
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Sub- progect 4 - Multipurpose out-ofvpile fac111ty for melting
100 kg of uo2. .

- Sub-project 5 - Material studies.,

IThe Committee has been informed by Ispra that the coexistence
of this module and project module 2° (FCI) has been foreseen.

'On the basis of this, information, the Committee expresses.
considerable interest in the proposed project. It endorses
the general aim and direction with the following comments :
ca) Concerning sub- progect 2, based on the latest information
presented, the Committee endorses the need-for, and the
“general aims ahd direction of, ‘the proposals with the fol—
lowing qualificatlons : :

- the feasibility study for a European in-pile experiment
- should be completed. We would expect that the outstanding
technical questions will be resolved successfully and we
have some confidence that the in-pile experiments can be-
gin during this multiannual programme. We therefore recom-
mend that the required funds be made avallable.

"= the limited in-pile PAHR proposal 1nvolv1ng collaboration

- with Sandia is regarded as an integral part of the overall

task. The proposed European in- pile work is complementary
to the American work.

b)’Imperative to the execution of sub-projects 2 and 4 is the
sucdessful development of diagnostic instrumentation.

c) Ispra should, when project approval is granted proceed
~along the lines suggested by the relevant expert working
group ‘

‘Module 6 : Whole core accident (WAC)

Sub-project 1 - Maintenance, description and dissemlnation of
the European acc1dent code (EAC). :

" Sub-project 2 - ASSessment, adaptationrand‘implementation in

'EAC” of new modules .

Sub- prOJect 3 - Comparative analyses.

‘This prOJect is a logical exten81on of ongoing work Wlth a
long term aim.
The approach is modular and deterministic.

¥
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The Committee, encouraged by the positive results of the

- LOF- and TOP-comparative analyses for a common benchmark
problem, approves with considerable interest the proposed
continuation of work. The Committee is of the opinion-that
the critical staff of 8 man/years must be maintained.

3 Moddle'7';'LMFBR subassemblyfthermthdraulics

Sub-project 1 - Code development and validation.

Sub-project -1 is” the Iogical continuation or the development
of the computer code THARC and VELASCO 3d, already started in
the present programme. ‘ - . '

THARC is a transient sub-channel code which includes A.O.
boiling incoherence effects. The safety issue addressed 1is
voiding and reactivity effects. ‘

VELASCO aims at 3d ‘stationary flow and temperature fields in
rod bundles with structural anomalies. The safety issue ad-
dressed is failure propagation in subassemblies. ’

The Committee expresses considerable interest in code develop-
“ment work enabling the extrapolation of results of boiling

' experiments in bundles to subassembly and core voiding pro-
cesses. Code development should aim with priority at the ana-
lyses of bundle experimehts in Ispra and in national labora-
tories. The Committee recommends that further close coopera-
tion with ongoing relevant national programmes will be sought.

Sub-project .2 - Sodium boiling studies . :

An ongoing project whiCh is entering in the experimental phase.
The Committee confirms the considerable interest earlier expres-
. sed and recommends that the test programme  be executed according.
"~ to plan. - ' - ' )

Module 8 : LMFBR_mechaniéél,testing and cdnstitutive laws

Sub-project 1 - Constitutive equations.

"Sub-project 2 - Fracture tdughness of irradiated stainléss
steels. L ' . ‘

The Committee recognizes the need for further activities in
the field of LMFBR structural materials. Due to the restric-
ted manpower associated with this project, we support the
project suitably modified with the work concentrated on im-
portant topics for which the practical application of the
results must be assured. Continuous collaboration and con-
sultation with the respective expert working group is stron-
gly recommended. : ‘ o
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‘Module 9 : Containment loadlng and response

Sub-prOJect 1 - Multifluid, multlphase hydrodynamlcs related
to CDAS.

Sub-project 2 - 3d structure loading and responseq

Sub-project 3 - Assessment of COVA and COVAS results and new.
activities in the field of 2d structure loading and response.

Sub-project 4 - Implementation of fracture mechanics in dyna-
mic structure response. /

Sub-project 5 - Material properties research.
The general long-term aim is to describe with sufficient accuracy
all relevant phenomena involved in containment loading as a
consequence of postulated core disruptive accidents. ,

Investigations were started years ago with a purely experi-
mental approach. A shift to a more substantial theoretical

approach and the development of numerical tools can be dis-
cerned 1n the presented proposal ‘

2.

€

Sub-project 1 - It is agreed that some work should be done

in this area. It is suggested that a review of existing codes
and of physical models shculd be done before this task is un-
dertaken. -

Support is given for the 1mp1ementatlon of an existing code
rather than the development of a new European code.

Sub-project 2 - There is little support for the coupllng of
3d hydrodynamic and structural codes. Priorities are in fa-
vour of the completion of the 2d code capabllltles and on
3d structural code development.

The work on this project should only be started after work
on sub-project 3 has been terminated and after having sin-
gled out in an expérimental and theoretical study the main
problem areas which have to be investigated.

Sub-project 3 - Here the priority is above all in the COVA
and COVAS problem areas which were not suff1c1ently covered
in the actual programme and to a somewhat less extent in the
1mprovement of structural analysis capabllltles Low priori-
ty is given to -the appllcatlon of statistical technlques to
containment codes, and to buckling phenomena.

.Sub-project 4 - Substantial interest exists if the work could
be limited to medium term goals with due regard to the rele-
vant steady state activities in module 8. There is a preference
for studies related to subassembly wrappers.

¥



Sub-project 5 =~ Research on material properties is considered
to be of substantlal interest because of its. value for-all code
development and verification studies.-

The Commltteeapproves the exten51on of thls study to damaged
materials.

- The question regardlng the preference for study of concrete
‘structures or steel components should be further examlned

i

In summary the Committee expresses real 1nterest in the project
as a whole, and cons1derable 1nterest in' sub-project 3.

Section ii :’ Part c = : 'Proposals for both LWR/EBR research

/

(modules 2, 11)

’ Module 2 : Fuel coolant interaction

,Sub progect 1 - Research on fuel water stratlflcatlon..

fSub-prOJect 2 -~ Experlmental and theoretlcal studies to
validate violent 1nteractlon models., »

"SubgprOject 3 -~ FCI code development"

‘Sub—prOJect 4 - Study for large out-of- plle 31mulatlon

- experiments.

‘Although the understandlng of FCI has 1ncreased largely
during the last years,  the questlon of its real ro]e
1n the safety ‘case stlll remains open

The Committee conflrms its real 1nterest in the aims and

‘direction of the proposed continuation of work and places
sub—progects 2 and 3 at a hlgher prlorlty than sub-~ prOJects
I and 4 . 5 ’

: MOdule/li : RellabllltY gnd risk assessment SR o

Sub progects 1 and 2 - LMFBR.and LWR rellablllty and risk
assessment.

The Committee supports this work and recommends that the
aims of sub- -projects 1 and 2 should be to develop- the advanced
methodologies of risk assessment using the LWR and LMFBR as
examples of the appllcatlon of the methodology.

" The ACMP stresses, in partlcular, the 1mportance of the ap-
plication of existing advanced methods of past LWR reactor.
operating experience and expects essentlal 1nput from this

- .to future code development :
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Implementation of the methodology to LMFBRS will depend
‘upon availability of manpower. ‘ . .

N h

- Specific referencevshould/be made in this work to the
analysis of the in-vessel accident béhaviour. '

Sub-project 3 - Reliability.

The reliability data bank is considered to be very desirable.
This view is tempered only by some doubts concerning ‘the dif-
ficulties of implementation of the project. The decision to
‘pProceed is therefore subject to the successful completion of
- the feasibility study. We are hopeful that these difficulties
will be overcome. However; if they prove too great for imple-
mentation at the proposed level, it would nevertheless be
useful to initiate this.project with less ambitious goals.
Close collaboration with member states is a necessary pre-
requisite for a successful outcome to the project. .

The Committee recommends that this module should be con-
tinuously monitored by the relevant ad hoc specialist group.

Section iii - : Remaining comments

The Committee, referring to its yearly advice to the Ccouncil,
notes that the manpower ‘situation has not been a very relaxed
one' since the start of the current multiannual programme.
‘The Committee recommends that any granted extension of pro-
ject objectives beyond the already compressed capacity of the
current programme should be accompanied by the allocation of
appropriate resources. ' S -

" Several more detailed suggestions and viewpoints resulted
from the discussions of the JRC proposals in the ‘ad hoc wor-
king groups and in the ACPM. The Committee recommends that
such suggestions and viewpoints will be taken into account
by Ispra when the proper scenarioc has been selected. The
Committee will ask the ad hoc working groups to identify
remaining controversial points and to propose -a practical
technical answer to this Committee. . :

. Proposed Options ) : - : ,
If a decision has to be taken, given the available options,
the Committee supports option 1 (without SUPER SARA). in
- preference to option 2 (with SUPER SARA). The Committee
would like to point out, however, that the results of its
discussion on the different modules would indicate that a
review, by the JRC of the options, might produce an option
more in line with the Committee's views.
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The French delegation has the foliowing specificbcomment
to join to Section iii : remaining comments : ~

" We agree,Oh the main lines of option 1, except on some

points. . ,
We do not agree on optien 2, which ‘includes the SUPER
"SARA project". »

Thé Ttalian delegation has the following specific comments
to join to Section iii,;‘remaining comments :

" The Italian delegation coherént~with*its position of
giving its preference to the action which is of maxi-
mum interest for the convalidation of codes and models
used in the licensing processes, states its preference
for option 2, which includes SUPER SARA".
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A.2. Plutonium Fuels and Actihide Research

The main orlentatlons of thlS programme remain fairly constant,
since the corresponding work is in the 'nature of medlum«term
basic research. It is therefore merely a question of contlnulty
pursued in consultatlon with the Communlty s experts. '

The part relatlng to plutonlum fuels 1s broken down into two
projects

- the project on utilization limits of plutonium fuels will
continue to be concentrated on the study. of fast reactor
fuel behaviour and, more particularly, advanced fuels. During
the new programme, the project1Will advance from the study of
normal’operating conditions to that of transient conditions,
with the emphasis on the determination of the basic mechanisms
of fuel behaviour. The measurement of the vapour tensions of
selected nuclear'fuels at very high temperature will be continued;

- the second pro;ect relates to.the study of the safety of
the actinide cycle: The intention is to continue experlmental
and theoretical studies on the formation of actinides in the
‘reactor, on the safe handling of advanced plutonium fuels, in-
cluding the problem of aerosol formation (risk of fire and con-
tamination), and on-some problems raised by the conversion of
mixed carbides or nitrides‘into‘oxides under controlled conditions;

- the part relatlng to actinide research forms.the third project.
_The research as such will relate to theoretical and experimental
work on crystalline chemistry (preparation and characterization.
of samples) and on the study of the solid state physical proper-
~ ties which should make. possible the establishment and confirmation °
of a general theory of bonding in solid actinides. This long-term
basic research activity will develop in the new ‘programme a
component directed towards applications\such as, if possible, the
use of intermetallic actinide phases as catalyzers. and the possi-
bility of producing Callfornlum neutron‘sources of very special
forms. g ‘ '
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OPERATION LIMITS OF PLUTONIUM Area oo Nuclear Safety and
FUELS Fuel Cycle
: Programme : Pu-Fuels and Actlnlde
. : ’ Research
Project : Operation Limits of
Pu-Fuels

1. Description

This project aims at elucidating and quantitatively describing the
consequences of defined normal and off normal operating conditions on
some selected fuels. ' ' "
Research will concern oxides and advanced fuels (mainly carbides). The
current swelling investigations will be concluded and fundamental
studies on in-pile fission gas diffusion and re-solution in carbides and
oxides under steady state and transient conditions will be undertaken;
selected power/temperature transient in- and out-of-pile experiments on
oxides will contribute to the physical analysis of the fuel response
under transients. Vapour pressure‘determination and PVT data collection
by means of laser pulse technigue and high—pressure and —-temperature
autoclave will be continued on FBR fuels, on some fission products and
~on Na coolant. The possibility of- measuring thermophysical propertles
of molten nuclear material, not obtalnable by classical means, should be
investigated. :

2. Sub-project

a) Swelling of Advanced Fuels
b) Oxide Fuel Transients’
c) Equation of State of Nuclear Materlals

3. External collaboration

Risg Danish National Laboratories

CEA - Fontenay-aux-Roses

CNRS - Oléans ,
Kernforschungszentrum Karlsruhe, FR-2 .
University of Milan, Dept. ‘of Electrochemistry
University of Rome

UKAEA - Harwell

CEGB - Berkeley

3%
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\ 4. Planning -

L

1980 “ 1981 © . 1982 1983

Sub—progect e ‘/‘
- T 1 2 P
,Swelllng of Advanced Fuels ‘ . ; -3 . " 4
Ny N ) T %5 & 7 8
Oxide Fuel Trans1ents , g9 . 10
-Equation of State 1112 13" 14 15 .. 16 ‘
kMonOgraph o - ' N ' 17cf

-1 Model for 1nteractlon between swelllng and por051ty calibrated wrth
experlments ) _ o . ’

2 -Fast flux irradiation programme concluded P.I.E. on irradiation DN2-bis .,
performed and evaluated with code TPROF. This code will .possibly have '
been coupled with a pellet mechanlcal code. : . -

'3 Pirst comparison: between micro-kinetics in oxldes and carbldes.
(Interactlon between gas atoms bubbles and lattice defects and
.re- solutlon effects, fission gas diffusion coefficient)

4 Repartition of f1531on gas between single gas atoms, clusters, and
bubbles. Conditions for bubble migration ‘established

: Transient 1rrad1atlon testlng beglns

~

Transient testing in cell begins

5
6
n1.7 First transient fuel behaviour'model prepared
8 Fuel structure catalogue complete

9

First results on. correlatlon of fuel structural changes w1th tran51ent
, condltlons A . ‘ >

10 Experlments on volatile flSSlOn product mlcroklnetlcs
evaluated :

b

- 11 r Vapour pressure of UC up to 6000 K; crltlcal polnt data of uc
: (Slgnlflcant Structure Theory) .

12 PVT data of Na (Autoclave Technlque) up to crltlcal temperature

13 Basic evaporation mechanlsm, gas dynamlcs theorles extended to
multlatomlc species . :

14 Vapour. pressure of (U, Pu)C up” to 6000 K

.15 Vapour pressure of UO up to crltlcal temperature'

2
16 PVT data of the maln fls,lon products

;17 Monograph~on,advanced fuels in print
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ACTINIPE CYCLE SAFETY i Area : Nuclear Safety and
Fuel Cycle
Programme :. Pu-Fuels and Actinide
Research
Project : Actinide Cycle Safety

1. Description

This project aims at answering some crucial questions arising from the
impact of transuranium elements (mainly of Pu) on the safety of the
nuclear fuel cycle. Measurements of actinide formation will be
continued by the analysis of irradiated special fuel capsules containing
significant amounts of higher actinides. Dust and aerosol formation
during fuel fabrication processes, their accidental release and the
environmental consequences will be studied; production routes for Pu
ceramic fuels which facilitate safe handling and remote (re)fabrication
will be investigated. Potential and limits of various reprocessing
methods (oxidations) for Pu mixed carbides, as head-end processing

will be demonstrated by realistic experiments.

2. Sub-project

a) Formation of Actinides (FACT) .
b) Safe Handling of Pu Fuel (SHAPE)
c) -Aspects of the Head-end Processing of Carbide Fuel (RECARB)

3. External collaboration

CEA - Cadarache
Kernforschungszentrum Karlsruhe .
European Safeguards Research and Development A55001atlon (ESARDA)

»~
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4, Planning
" Sub-project © 1980 1981 1982
FACT ' | 2
SHAPE , a4 5 6

RECARB

1 ~Fabrication of actinide irradiation capsule (pin). Irradiation start.

2 Final evaluation of the Isotope Correlation Experiments. Formation
of transplutonium elements .

3 Integral.cross sections in characterized fast spectra

4 Measurements of dose rates and preliminary measurements of aerosols
during 1 o

5 Aerodynamics of aerosols

6 Comparison of different fabrication processes and their 51ngle steps.
Dose rates and aerosol measurements

7 Evaluation of contaminated smoke research, deposited aerosols

8 Assessment and comparison of different oxidation medla and direct
dissolution, unirradiated fuels

9 Same as 8, irradiated fuels '

10 Laboratory demonstration of selected head-end procedures

11 Proposal for head-end procedure and start on tests with irradiated

fuel pln

i
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ACTINIDE RESEARCH "Area : Nuclear Safety and
Fuel Cycle
Programme : Pu-Fuels and Actinide
Research

Project Actinide Research

1. Description

This project aims essentially at investigating and understanding the
chemical bond in solid actinides with emphasis on intermetallic and
single binary compounds of the least known elements in the first half
of the series, especially Pa, Np, Am and Cm. Large effort is devoted
to the preparation and characterisation of pure samples, often single
crystals, which are used for the determination of physical and
chemical properties. Experimental solid state physical investigations
(crystal and electronic structure, thermodynamics, etc.) are supported
and oriented by theoretical models. Application of this knowledge is
planned: thus, the catalytic action of actinide intermetallic phases
will be studied; likewise the possibilities for new applications of
californium sources will be explored.

2. Sub-project

a) Crystal Chemistry
b) Solid State Studies
c) Applied Actinide Research

3. External collaboration

University of Lié&ge, Dept. of Chemistry

Danish Atomic Energy Commission, Risg

CEN - Grenoble

CEN - Strasbourg

Institut Laue-Langevin, Grenoble

KFA ~ Juilich, Festkdrperforschung
Kernforschungszentrum Karlsruhe, FR-2

University of Parma, Depts. of Chemistry and Physics
University of Milan, Dept. of Electrochemistry

AERE - Harwell, Chemistry Division

HT
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4. Planning
Sub~project .- : 1980 1981 " 1982 1983
Crystal chemistry ‘ . 1 2 3 4 5
Solid State Studies 6 7 8 - 9.
 Applied Actinide Research 10 S ‘ 11
Monograph : o E i2 13
1 Set-up of methods of preparatlon and characterlsatlon of actlnlde
_chalcogenldes (p0551bly pnlctldes) 1n‘d1fferent forms
2 Preparation of neptunium chalcogenldes (possibly pnlctldes) for
- physical measurements ‘

3 Preparatlon of protactlnlum chalcogenldes (pos51bly pnlctldes)
for physical measurements 7

4 Preparatlon of intermetallic compounds of thorium, neptunium

5 Preparation of americium chalcogenides (possibly‘pnictides) for
physical measurements »

6 . High pressure X-ray diffraction of actinide . compounds started

7 Self-consistent band structure calculations for NaCl structured
compounds, dioxides, possibly hydrides of actlnldes (1nterpreta—
tional tool for phy31cal measurements)

8 ~ Energy dependent photoem1ss1on (UPS) of plutonium and transplutonlum
oxides; studies on metals,Lave's phases (AnAl ), NaCl- structured
compounds of actinides

9 Neutron diffraction studies of neptunium chalcogenides (possibly,
pnictides) : _ L -

10 Study'of thorium metal surfaee in the presence’' of adsorbates’

11 Chemical and physical" catalytlc studles on light actinide metals
and 1ntermetalllcs

12 'Completion of monograbh on actinides

13 Publication of monograph on(aetinides
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SUMMARY TABLE

DROGRAMME : A.2. PLUTONIUM FUELS AND ACTINIDE RESEARCH

[]

i Project

Specific Appropriations

programme in the pericd 1977-1980.

Ccerating Invest- Research
P . g Contracts Total g
expendit. , ments start
! e L L
1. UtlllZ?tlon limits of , 2537 1053 1829 5419 46
plutonium fuels. i
12. safety of the actinide ! 2052 132 3367 2520 39
-cycle l K - A ’
3. Actinide research 1531 306 126 1963 ;32
TOTAL 6120 11491 2291, | 9902, | - 117 -
1980 1401 583 735 2719
| :
1981 L 1496 507" 878 2881
1982 | el 262 | os1t 2384
'31983 1612 “139 167 1918
L i ) . .
* Research staff of 117 were allocated to the corresponding
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT

"PLUTQNIUM FUELS AND ACTINIDE RESEARCH"

" OPINION

The Committee, during its meetings in Karlsruhe on November
27 - 28, 1978 and February 6 - 7, 1979, has considered the
draft programme proposal “Plutonlum Fuels and Actinide Re-
search" for the period 1980-83 (TU 02/79). On request of the
General Advisory Commlttee the follow1ng opinion has been
formulated.

1. The Committee agrees to the general conception

‘- that promising lines of research of the current pro-
gramme should be continued,

- that a reasonable balance should exist between the three
projects constituting the programme, viz., "Operation
Limits of Plutonium Fuels", "Safe Actinide Cycle" and
"Actinide Research" and that at least the' same potential
as in 1977-80 should be available,

- that the broad cooperatlon with external organlzatlons
is continued.

2. As to the sub-projeccs :
A) Within Project 1 "Operation Limits of Plutonium Fuels"

- The competence achieved in the field of mixed carbides
should be maintained, although the swelling project
should be phased out around the middle of the pro-
gramme period. Fundamental studies on fission gas
behaviour in carbides should run concurrently with
similar investigations on oxides.

= In order to develop physical models for fuel response
to power and temperature transients, carefully prepa-
red theoretical and experimental work should be under-
taken. Experiments in oxides (at first) should take
into account irradiation pos51b111t1es as for example
the HFR as well as the experience in the field of
direct electrical heating experiments available at the
Transuranium Institute and be complementary to exis-
ting similar activities.
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- The corrosion investigation (multiannual programme
1977-80) should be concluded in 1979. A limited ac-
tivity, restricted to. carburization of well-defined
‘clad material, should be considered within the po-.
tential allotted: to project 1. :

- The "Equation of State" activity should continue as
before. In addition to the central objectives of
vapour pressure determination of laser heated nu-
clear materials, high-pressure autoclave investiga-
tion of alkali metals and the prediction of critical
point data, the possibility of determining thermo-
physical properties of molten nuclear material, not
measurable by classical means, should be investigated.

'B) Within Project 2 "Safe Actinide Cycle"

- The basic nuclear and radiochemical activity FACT
- ("Formation of Actinides") should continue as pro-
posed. ‘ :

- Within the sub-project "Safe Handling of Plutonium
‘Compounds" (SHAPE), the aerosol research should be
‘increased as proposed. It should draw from the ex-
perience existing in the field in general.

- In the context of the carbide competence, head-end
procedures for carbide treatment (RECARB) have to
be pursued and demonstrated on a laboratory scale
with full regard to safety aspects for both dry and
wet oxidation procedures. - ‘ ‘

C) The third Project "Actinide Research" is recognized
for'its central role within the Community. , )
The basic character ‘of the investigations should be
maintained; .in addition, a limited study is recom-
mended in the field of heterogenous reactions, for
instance catalysis, utilising the knowledge of elec-
‘tronic structure of actinides which has been accumu-
lated in crystal chemistry and solid state studies.
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A3, SAFETY OF NUCLEAR MATERIALS
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- A.3. Safety of Nuclear Materials

The nuclear fuel cycle industry give rise to a large inventory of
radioactive waste which must be conditioned and disposed of safety.
Due to the long half-life of alpha-emitters (actinides) contained
in the waste, safety must be assured for time periods extending to
over 100,000 years.

The JRC activity on radioactive waste management was initiated in
1973 and reoriented in 1977. These activities are closely related
and complementary to the Indirect Action programme in the same field.
It is now proposed:

- to conclude in the early part of the programme the studies on
chemical separation of actinides from high activity waste and
their nuclear transmutation

- and to concentrate efforts on risk evaluation of radioactive
waste management, with considerable reorientation of present
activities. '

The programme is organized into four projects

Risk evaluation. Unlike current studies, which are limited to
disposal in geologic formations, they will extend to the consi-
deration of the hazards arising from the management of waste over
the entire fuel cycle. A baseline waste management strategy and
different variants will be analyzed and compared in terms of
risk/benefit.

Protective barriers against radionuclide migration will study

the value of natural and man-made barriers which assure the con-
finement of radionuclides within the geosphere. It will include
the study of the stability of various types of waste conditioning
and the continuation of experiments on the interaction of radio-
nuclides with geological media.

The work on actinide separation from high activity wastes will be
concluded with the development of criteria for the assessment of a
project for a pilot plant. The experimental activity will be carried
forward to the problems raised by medium and low-activity wastes in
the current fuel cycle operation for the minimization of alpha-
contaminated waste.

The application of non-destructive radiometric methods to the
monitoring and control of actinides will be continued in the
actinide monitoring project. :

This programme foresees the use of the hot cells for experiments of more
direct application at industrial level. Further, for. the decommissioning
of the Ispra I reactor, the Director-General, following the opinion of the
General Advisory Committee, reserves the possibility of examining this de-
commissioning with reference to safety requirements and in the light of the
actions in this field which will be carried out within the corresponding
indirect action. ~ '

43
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RISK EVALUATION A Area . . : Nuclear safety and fuel cycle
\ rogramme : Safety of nuclear materials
Project ¢ Risk evaluation

1. Descr’iption

In order to obtain a fully operational fuelcycle industry in the European Community, it is

of special importance that a final choice be done on the various options proposed for the

conditioning, interim storage and Gitimate disposal of the various types of wastes.

The objective of this project is to contribute to the solution of the problem

- by developing proper risk analysis methodologies

- ‘by studying what are the dorninant risk sources in a complete waste management system
(from U-mine to waste repository) assumed as a baseline case

- by identitying and evaluating in terms of cost/benefit several modifications or

alternatives to the baseline waste management strategy.

The work will be carried out in close co-operation with the Radloorotectlon
indirect action programme (DG XII). ‘
. Subprojects

a) Deve/opment of risk evaluation methods

- Probabilistic methods of analysis; the sophistication of the models should be balanced
with the uncertainty of the input data
- Snmphfned methods for comparatwe evaluat:on between different options.

b) Definition and risk evaluation for the base//ne waste management strategy

¢} Evaluation of modified options

- Termination of activities on risk/benefit studies of nuclear transmutation of actinides

- Evaluation of alternative management of actinides separated from HAW

- A modified back-end of the cycle tending to minimize the waste arising of the fuel cycle
- Waste disposal into the sea bed

3. External colliahorations

Risk analysus of geologic dasposal is carn°d outona Beiglan experimental site (Boom clay
formation) in close cooperation with the national Institutes. A cooperation with the
laboratories of the indirect action Radioactive Waste Management and Storage (DG X1}) is
already under way through a working group on risk analysis of geologic disposal of which
JRC keeps the secretariat. A cooperation between the Commission and the USA Department
of Energy on waste management studies is presently being discussed (both direct and .
indirect actions). Through DG X!l cooperative actlons are periodically establ:shed with

NEA and 1AEA.

* % %

19
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4. Planning
Sub-projects ' | 1980 | 1981 | 1982 | 1983
Development of risk evaluation
methods
Evaluation of the baseline waste
' 2 3
management strategy
Evaluation of modified options 4 5
1 Definition of baseline waste management strategy (BWMS)'
2 ’ Completion of collection of information related to the BWMS
3 Completion of a first evaluation of the BWMS
4 Termination of the activities on nuclear transmutation of actinides
5 Preliminary definition of flow sheets of other modified options; choice of first priority ‘ /
flow sheets
Completion of the evaluation of the first priority flow sheet {evaluations should be done basically at

_‘o"

the pace of one per year)
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'PROTECTIVE BARRIERS . ' _ _
~ Area : Nuclear Safety and Fuel Cycle
Programme : Safety of nuclear materials
Project. . Protective Barriers ‘

1. Description

In the concept of a multiple protective barrier against migration to the biosphere of the
radioactive waste, disposed in a geological formation, an important role is played by the
conditioning of the waste and the capability of retention of radionuclides by the surr:)unding
geological media.

The work, proposed in this pro;ect WI” produce data concerning the stability of the con-
ditioned waste and the interaction of radionuclides with geological media: these data,

required as irfput for mathematical models are essential for the risk evaluation of geological
disposal (see project Risk Evaluation). '

This work is a continuation of the activity presently i in progress, in co-operation with the
corresponding indirect action programme ,

2. Subprojects

a) Long-term stability of conditioned waste

This subproject involves:

- Studies on radiation damage and long-term leaching of vitrified waste; in particular
solid state physics experiments tending to identify the mechanisms of the radiation
damage.

- Development of models and experimental tests on the long-term leaching of various
materials to be used for the conditioning of medium and low level waste: concrete,
bitumen, thermosetting and thermoplastic resins.

b} Interaction of radionuclides with geological media

This subpro;ect involves:

- Assessment of the physico-chemical form of radionuclides leached out from conditioned
waste

- Study of the retardation of their migration towards the biosphere induced by their
interaction with geological media.

- Assessment of the effectiveness of special materials surroundmg the disposed waste,
to act as artificial barrier against the radionuclides migration.

3. External collaborations

For the subproject a) collaboration will be continued with the laboratories of the indirect
action Radioactive Waste Management and Storage (D.G. X!1) in the framework of the sheet 5:
Properties of substances suitable for high level waste solidification. In this sheet the
following laboratories are involved: Marcoule, Harwell, Hahn Meitner Institute, Karlsruhe, Mol.
For the subprject b) collaboration will be continued with the laboratories of the indirect
action Radioactive Waste Management and Storage {D.G. X1l} in the framework of the
sheet 7: Long term storage and disposal in geological formations, in particular with the
CEN, Mol, on the disposal of rodioactive waste in clay formations.

St
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4. Planning

2

Sub-projects . | 1980 | 1981 | 1982 | 1983

Long-term stability of
conditioned waste

Interaction of radionuclides -
with geological media

5 WA =

~ Termination of the activities on simulated vitrified waste
Termination of a first set of experimentson low-level conditioned waste
Termination of the column experiments on interaction of actinides with geological media at low pressure
Termination of column experiments at high lithostatic pressure
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ACTINI\DE SEPARATION “Area : Nuclear Safety and Fuel Cycle
\ Programme : Safety of nuclear materials
Project - ¢ Actinide Separation

1. Desbription

The reduction of the potential long term hazard of radioactive wastes generated by the -
nuclear fuel cycle has been the objective of the main R and D programmes

initiated during the last five years.

To this purpose experimental efforts were devoted by such programmes to mvestlgate the
feasibility of actinide separation from wastes.

In the framework of the 1977-1980 programme the feasibility of the chemical separation.
of actinides from high activity wastes (HAW) was studied at the JRC."

The separation of actinides from HAW was considered as the first stage of an advanced
waste management strategy based on continuous recyclmg of actinides within the fuel
cycle.

During the programme 1980-1983 . the activity on the chemncal separation of actinides
from HAW will be completed. '

The work will be extended to the separation of actinides from other waste streams

from fuel reprocessing, not in view of transmutation of separated actinides but more
generally as an optimization of waste management practices.

« 2 Subprojects

a) Actinide separation from HAW

Three alternative HAW partitioning processes (i.e. OXAL, TBP and HDEHP processes)
have been developed at tracer level and are being verified at fully active laboratory scale,
' The experimental studies and engmeermg evaluattons on the three processes will be
completed during 1980.

b) Actinide separation from other reprocessing\ wastes

The experimental activities will be concentrated on the separatlon of actlmdes from
- cladding hulls

- medium activity liquid waste (highly salted and orgamc solutions)

- residues from spent fuel dissolutions

Priorities among the various waste streams will be indicated by the Risk Evaluation
project.

- 3. External collaborations

- In the framework of the activity of NEA ofOECD on radtoactwe waste management
a leading role has been assigned to the CEC in the field of the chemical separation
and nuclear transmutation of actinides.

A collaboration has been established with CEA Fontenay-aux-Roses for the HAW
partitioning. ‘

- The studies for the separation of actinides  from other reprocessing wastes have to
be strictly coordinated with studies conducted on related subjects in the framework
of the indirect action Radioactive Waste Management and Storage (DG XII).

$3
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4. Planning
Sub-projects \ | 1280 | 1981 - | 1982 | 1983
Actinide separation from HAW 1
Actinide separation kfror;n other 2. 3

reprocessing wastes

1 Completion of expérimental and engineering studies on HAW
2 Starting of experimental studies on other Purex@vastes (MAW, cladding hulls, residues)
3 Termination of first set of experimental activities - ‘ '

‘sqr
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ACTINIDE MONITORING Area : Nuclear Safetv and Fuel Cycle
Programme : Safety of nuclear materials
Project ¢ Actinide Monitoring

1. Description

The proposed activity is mainly directed to solve problems of Pu monitoring in radioactive
waste. The plutonium monitoring in radioactive waste is required for the accountability of plu-
tonium and for the control of nuclear security anaradlologncal safety during the handling

and storage of plutonium-bearing wastes.

The plutonium monitoring in radioactive waste requires the development of non- destructlve
radiometric techniques, based on neutron and gamma measurements.

The present proposal is a continuation of the activities currently in progress at the JRC

in close collaboration with national laboratories.

2. Subprojects

a) Interpretational models:

- review of the state of art in the interpretation of radiometric alpha-waste measurements
- edition of technical guides for analysis of alpha-waste monitoring systems.

b) Reference monitors:

- development of reference monitors for alpha-waste streams
- calibration services for routine monitors

¢) Integral experiments in nuclear p/ants

- evaluation of error statistics
- determination of systematic errors of in-plant monitoring systems

3. External collaborations
Collaboration is particularly important for the execution of integral experiments at the
plant level. Such a collaboration was established with the Dounreay Nuclear Power Development

Establishment (DNPDE) of UKAEA in the present programme 1977 — 1980Q.
Collaborative programmes w:th KFK, Karlsruhe, CEN, Mol and CNEN, Casaccia, are in preparation.

* ¥ %



4. Planning

Sub-projects o | 1980 | 1981 | 1982 | 1983

Interpretational models 4 ) , 1

‘Reference monitors ) ; S 2

Integral experiments 3

1 Edition of a revised technncal gmde on momto‘ Pu contaminated solld waste streams

2 Advisory laboratory for assessment and calibration services, related to the monitoring of Pu
contaminated solids, operational .

3 Termination of the integral experlment on momtormg of Pu contammated solid waste at the
DNPDE Dounreay
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SUMMARY TABLE

PROGRAMME : A.3, SAFETY OF NUCLEAR MATERIALS

Specific Appropriations
Prodec . N
roject - Operat%ng Invest Contracts| Total Resgarch
expendit.| ments , - staff
|1. Risk evaluation 26 - 151 177 14
2. Protective 255 - 289 127 671 12
barriers ] . )
3. Actinide 445 | 562 217 | 1224 15
separation
4. Actinide . "332 212 165 709 11
monitoring
TOTAL 1058 1063 - 660 2781 52 %
1380 238 | 202 176 706
1981 | | | 266 371 161 798
1982 , . 284 275 | _169 . 728
1983 ' " 270 125 154 549
% Research staff of 62 were allocated to the corresponding

programme in the period 1977-1980.
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT
"MANAGEMENT AND STORAGE OF RADIOACTIVE WASTE"

OPINTION

on the JRC proposals for the new programme 1980-1983

In view of the preparation of the pluriannual programme
1980-1983 of the JRC, the General Advisory Committee,
during the meeting of November 15-16, 1978, invited all
the Advisory Committees for Programme Management to emit
an advice on the JRC programme proposals under thelr com-
petences.

The ACPM Management and Storage of Radioactive Waste has
examined, during the meeting held in Brussels on February
1-2, 1979, the JRC proposals for the programme Safety of
Nuclear Materials 1980-1983.

The JRC proposals present two options with the following
staff numbers (researchz=staff) :

Projects Option 1 Option 2
1. Risk Evaluation / 1 14 14
2. Protective Barriers 12 12
3. Actinide Separation 21 15
4. Actinide Monitoring 11 11
5. Reactor Decommissicning 22 -
TOTAL  : 80 52

The specific credits proposed for Option 1 and Option 2
are 5.88 and 2.78 MEUA respectively.

The opinion of the ACPM on the JRC proposal is the fol-
lowing :

- The ACPM has expressed its complete agreement on the
projects

. Risk Evaluation

Protective Barriers

Actinide Separation

4. Actinide Monitoring

U\)[\Jl—‘

which are of major importance in the field of radioactive
waste management and can give an important contribution in
the solution of waste management problems in the European
Community. These projects are the continuation of present
activities on which the ACPM has already expressed its
complete agreement.
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- For the project Risk Evaluation, the Committee supports
the intention of the JRC to continue the application
of risk evaluation models on specific sites and to en-
large this activity in order to evaluate comparative
risks of alternative waste management strategies.

- For the project Protective Barriers, the Committee
considers very important that the techniques set up
during the present programme can be exploited .in or-

" der to get all the possible benefits for the prevrous
activity. .

The results of the studies on the Protective Barriers
are essential in the assessment of the safety of the
- geological dlsposal

- For the project Actinide Separatlon, the Committee ap-
preciates = the intention of the JRC to apply the com=-
petences and apparatus set up for the separation of
the actinides from high activity waste (HAW) to pro-
blems of actinide separation from other types of wastes

" with the objective of a reduction of the alpha conta-
mlnated wastes.

The Committee considers that the conversion of the
- existing hot cells system into an experimental test
facility for waste management studies, foreseen in
option 1, will permit to obtain results which are
more directly applicable to an 1ndustr1al scale and

recommends_this operation. '

= For the progect Reactor Decomm1551on1ng, the Committee
has taken note of the opinions expressed by the expert
group convened by the JRC to discuss the programme pro-—
posal (see attached document)

The Committee considers that these studies would be
‘of interest to demonstrate methods and techniques for
dismantling research reactors; however the Committee
considers that the extrapolation to the dismantling
of power stations would be difficult.

The Committee expressed doubts on the priority of this
action from the point of view of waste management.

- The Committee recommends for the staff of projects 1
to 4 the level considered in Option 1 (58 research-
staff) with an appropriate budget to match the objec-
tives of the proposed programme ,
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EXPERT MEETING ON THE DECOMMISSIONING OF THE ISPRA 1 REACTOR

ISPRA, DECEMBER 14-15, 1978

SUMMARY OF THE DISCUSSION

The expert group met at the J.R.C. Ispra on 14-15 December 1978
to discuss the J.R.C. outline proposals for decommissioning
Ispra 1 reactor as a test case as part of a Community direct
action programme in the four year period starting in 1980.

The group agreed that such a project, especially if carried
through to completion so that the site could be released for
unrestricted use or reuse, could make a valuable practical
contribution to knowledge of decommissioning. ’

The following specific comments were made by the experts on

various research activities proposed by J.R.C. : '

1. The study would be limited in its application to power
reactors but would provide an opportunity to demonstrate
methodology and techniques which would be of particular
interest in relation to the large number of research reac-
tors within the Community and the adequacy of national
licensing procedures. , ‘

2. A neutron induced activity inventory should be calculated
and compared with measured specific activities to confirm
the calculational method. This inventory should form the
basis of calculated dose rates for specific operations

- which should be confirmed by measure made during decommis-
sioning so that the method could be applied more confidently
to other reactors. -

3. A study of decontamination techniques could be useful and
may de extended to include their application to commercial
light water reactors. '

]

4. During decommissioning work the relationships between mRem
exposure of personnel and the arising of radioactive waste
from the decommissioning process should be established to
form the basis of a study relating to the cost effectiveness
of this class of work. In this context it should be noted
that the amount of waste to be stored will be governed by
the specific activity limits permitted for unrestricted
release. The specification of these actiVity limits, the
possibility of achieving them and finally to measure resi-
dual activity, should receive particular consideration

. allied to this topic. The possible reuse of plant and equip-
ment which cannot be decontaminated to tHe unrestricted
release criteria, within nuclear sites should be evaluated.
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It was pointed out that in evaluating the operation, its
application to other research reactors should not be over-~
looked, bearing in mind that a considerable number of re-
search reactors will be withdrawn from service possibly

in the near future.

The most economic techniques should be employed in the

‘dismantling of the Ispra 1 reactor. Extensive tests on
" alternative dismantling techniques should only be carried

out if the possibility of their extrapolation to power
reactors can be justified.

Some doubts were expressed on the acceptability of burning

~graphite and releasing Cl4 as CO2 to the atmosphere as a

method of disposal and it was suggested that other methods
could be examined including the possibilities of isotopic
separation.

G)
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A.4. Fissile Materials Control and Management

-a 65[A6€

The responsibilities of Euratom Safeguards, the strengthening of
the rules governing international safeguards for fissile materials,
prospects for cooperation with the IAEA, the technical discussions
in progress within INFCE and the needs of operators are all reasons
for a considerable inténsification of the JRC's research activity
in the field of fissile materials safeguards and management. The aim
~of this research is to develop and optimize the use of the various.
safeguards techniques in the main types of nuclear facilities. This
optimization will lead to greater effectiveness, simplicity and
rapidity, and hence to a. llmltatlon of the cost of the methods
applied.

These techniques and methods are also often used by the plant ope-
rators for fuel management purposes.

The programme is structured according to the techniques considered;
as applied to each category of facility : fuel conversion and fa-
brication, irradiated fuel reprocessing, reactors and storage
facilities.

In detall, the acquisition of accountancy data and the evaluation

of the material balance concerns problems arising in the compilation,
processing and analysis of the data supplied by operators or arising
from verlflcatlon activities.

The development of measurement methods and instrumentation

is concerned with destructive and non-destructive analysis methods;
methods for the evaluation of data on the isotopic composition of
irradiated fuel, which are necessary for the verification of results,
detection of errors and correction of calculatlon methods, are also
developed. :

The third project will study supplementary safeguards techniques,
consisting of containment and surveillance. The work will apply to
the development of seals and their industrial application, remote
identification equipment and study of optical and ultrasonlc moni-
toring methods. :

- The experience and the know-how accumulated in the various technical
projects will be used in the last synthesis project which

relates to the study of‘safeguards systems for the nuclear fuel cycle;
the aim of these studies is to carry out optimizations 'in the
application of the various techniques in view of cost-effective
safeguards.

In close conjunction with the objectivés of the Euratom Safeguards
Directorate, and partly as a support to the activities of the IAEA

~ to harmonize inspection efforts, this programme will be coordinated
with the research organlzatlons of the Member States and the nuclear
plant Operators.

6
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MATERIALS ACCOUNTANCY DATA ACQUISITION AND
MATERIAL BALANCE EVALUATION

Area 1 Nuclear safety and fuzsl cycle

Programme @ Fissile Materials Control and Managem.
Project i Materials accountancy data; acquisition and

material balance evaluation

1. Description

The objectives of this project are: ' ’ ;

- To supply operators with guidelines for the adaptatlon of the information on measure-
ments systems uses in plants, in order to help them comply with safeguards accounting

* needs.

- To design information recording systems and software for the calculation of plant
material balances and appropriate statistical indices.

- To undertake research on statistical methods for the analysis and mterpreta’non of
material balance calculations.

- To study the problems of developing computerized real-time material accountancy systems.

- To provide continuing technical support to the Safeguards Authorities for the imple-
mentation of new techniques in materials accountancy.

2. Subprojects

a) Statistical methods for nuclear materials accountability

This subproject is aimed . . ,

- at developing and implementing statistical techniques to detect small losses occurring
continuously throughout a series of balance periods

- . at examining the way in which the limits of measurement efforts on material balances
is affected by plant measurement practices.

Validation of statistical models for the measurement of error propagation will also be included.

b) Development of real-time nuclear material accountancy

Under this activity a pilot experiment in real-time accountability will be undertaken.
The experiment will involve implementing a real-time accountability system in an uranium
fuel element fabrication plant, taking into account safeguards criteria. :

3. External collaborations

ESARDA partners

Plant operators: Nukem, RBV and others under discussion
- US laboratories: (LASL, Exxon) under dlscussmn

- IAEA -under discussion
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4. Planning

Sub-projects . | 1980 | 1981 | 1982 | 1983
a) 1
.2
3
b) : . 4
' 5
6

Cumulative MUF evaluation on one fabrication plant

MUF sensitivity analysis for a Pu facility .

Statistical mode! validation '

Definition of specification for real time experiment

Acquisition of hardware and test ; L ;
In plant experiment : : L N
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MEASUREMENT METHODS AND INSTRUMENTATION AND FUEL ISOTOPIC
COMPOSITION DATA
EVALUATION METHODS

Area ¢ Nuclear Safety and Fuel Cycle
" Programme:Fissile Materials Control
and Management .

Project : Measurements Methods and
Instrumentation and Fuel
Isotopic Composition Data
Evaluation Methods

1. De§cription

The purpose of thas project is:

- To develop or improve the fissile material measurement techmques in analytical
laboratories and for application under plant conditions

- To adapt the assay methods to the fast-growing fuel cycle and to perform feasibility
studies for the assay of fissile materials in alternative fuel cycles

- To prepare the technical data and expertise required to reach an agreement and
consensus within Europe on the use of measurements methods and reference materials

- To assist the Safeguards Directorate of DG XVII in the general aspects of the use
of measurements methods for their verification activities

- To develop complementary methods for the evaluation of the measured isotopic
composition data in irradiated fuels.

2. Subprojects

a) Destructive analysis (DA)

It is proposed

- To make reprocessing plant studies (isotope dt!utlon techniques for volume calibration
of reprocessing accountancy tank during operation; independent certification measurement
methods of fissile isotope concentration and mass)

- To test a mobile mass spectrometer for the analysis of liquid waste samples and the

laboratory equipment for input analysis

- To perform various analytical activities (application of Minor Isotopes Safeguards
techniques; studies to minimize Pu sample size (resin bead) ; preparing and certifying
reference materials and having these available for continuous supply; participating
in measurement quality assurance programmes; reviewing the analytical measurement
methods applied by plant operators in view of the harmonisation of procedures).

b) Non Destructive Analysis (NDA)

The purpose of this subproject is to develop NDA methods to be applied to new facilities

for bulk quantities of U and/or Pu, of Pu produced in LWR'’s at high burn up level, in

scrap and wastes and in spent fuel elements.

- To promote actions for the definition and procurement. of reference materials to be
used for NDA.

- To develop interactive microprocessor based measurement instruments and establish
procedures for a NDA data evaluation.
To make available to external users both test and calibration facilities of NDA
equipment and training possibilities. -

A4
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¢) Isotopic Correlation Techniques (ICT)

This technique is a useful complementary method for evaluating the correctness of

experimental results of fuel isotopic composition meaasurements.
Activities proposed include:

- Participation in experiments of applications of ICT to fuel reprocessing campaigns

- Management of a data bank of spent fuel isotopic composmon and its use for
theoretica!l studies

- Development of an on-line mass spectrometer at the off-gas system of the
reprocessing plant.

3. External collaborations

- ESARDA partners
- JAEA

US Laboratories (LASL, NBS, NBL, ANL)

- Plant operators {e.g. Nukem, Belgonucléaire, FBFC, WAK, EUREX)

4, Planning

b7

sub-projects : 1980 1981 1982 1983
~a) 1
2
3
b) 4
- 5
6
7
8
9
10
c) 11
12
13
1 Mobile mass spectrometer development and test -
2 Application on waste and input samples
3 Critical review of DA methods on major butk facilities
4 Spent fuel element measurements
5 implementation of waste and scraps measurements
6 Pu isotope measurements
7 Procurement of reference material
8 Availability of NDA test facilities for external users
9  Development of microprocessor measurement systems
10 NDA data evaluation team study
11 Evaluation of application of ICT in specific reprocessing -campaigns
12 Collection of data and theoretical studies
13 On line fission gas measurgments
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CONTAINMENT AND SURVEILLANCE TECHNIQUES

Area : Nuclear Safety and Fuel Cycle

Programme : Fissile Materials Control
and Management

Project : Containment and Surveillance
Techniques

1. Description

The purpose of this project is:

- To continue the application, the design and prototype testing of ultrasonic seals

under laboratory and plant conditions and improve the electronic equipment for remote
identification, continuous interrogation and safe data transmission

- To study the practical application of other identification and sealing techniques

developed elsewhere

- To investigate optical and ultrasonic surveillance techniques and their field of application.

2. Subprojects

a) Application of the ultrasonic identification and sealing techniques

A detailed analysis will be carried out on: fuel bundle structure or storage arrangement;
design of seals and definition of the identification procedure; design of handling equipment
for seal installation and identification, and identification and definition of the working
conditions. '

b) Study of other identification and sealing techniques

In order to investigate the field of application of identification and sealing techniques
which have been developed in the USA and FRG (electronic and fiber optic seals),
it is intended to study their operation procedures and tamper-resistance in field conditions.

¢} Improvement of electronic equipment

The identification equipment, developed at JRC, will be completed along the following lines:
ultrasonic surveillance without seals, using special transducers; remote control and iden-
tification; automation of the procedures for data acquisition.

d) Ultrasonic surveillance

Compared with normal optical surveillance (camera or TV), ultrasonic surveillance appears
to be less intrusive and is insensitive to light conditions. Adoption of speciaily designed
transducers, together with the JRC identification equipment could provide an efficient
surveillance system. It is intended to apply this technique under field conditions.

3. External collaborations

- ESARDA partners
- NUKEM- Hanau (industrialisation of the equipment-manufacture of seals)
- Operators for fuel fabrication (EXXON, CERCA, NUKEM, KWU, BBR, FBFC)
- Reactor operators
- US Laboratories: BNL, Sandia - under discussion -
- AECL (Canada) collaboration agreement (CANDU)

6Y
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. 4, Planning
Sub-projects ‘ | 1980 | 1981 | 1982 | 1983
a). . 1
b} ; 2
c) 3
dy . k 4
5
1 Specific application of ultrasonic seals
2 Comparison of different types of identification technlque in2o0r3 typlcal cases
3 Improvement of JRC electronic identification equipment
4  Study ultrasonic surveillance
b ]

Several applications in plants
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SAFEGUARDS-SYSTEM STUDIES IN THE NUCLEAR FUEL CYCLE

"Area : Nuclear Safety and Fuel Cycle

Programme : Fissile Materials Control
and Management

Project : Safeguards System Studies in

the Nuclear Fuel Cycle

1. Description

The purpose of this project is:

To provide the Commission Services with the technical expertise for the evaluation
of the continuously changing safeguards parameters ,
- To support the Safeguards Authorities in the planification of the safeguards effort P
to match it to the future developments of nuclear power industry and to the changes of
the fuel cycle :
- To provide techmcal assistance to constructors and safeguards authormes in the
validation of new plant designs
- To provide for the other projects of this programme indications on the sensitivity
of the various parts of the fuel cycle to diversion and on the effectiveness of the proposed
technical solutions in counteracting the relevant risks

2. Subprojects

a) An analysis of the currently applied safeguards measures in the various types of faci-
lities of the nuclear fuel cycle and the elaboration of improvements. The results will
serve as a basis for establishing reference manuals for safeguarding such facilities.

b) A contribution to advanced safeguards: The expected increase of the LWR capacity
in the European Community, the automation in future nuclear fuel processing and the
implementation of large-scale reprocessing will require advanced safeguards in order to
meet the international safeguard criteria, which are becoming more and more stringent.

¢) The safeguards system, developed for different plant categories have to be
integrated in order to evaluate the safeguards effectiveness of the overall fuel-
cycle. This evaluation will be performed using different fuel cycle models.

3. External collaborations

- ESARDA partners

- Plant operators: BN, Nukem, and others to be decided
Plant designers
US laboratories: LASL, under discussion
JAEA: under discussion
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Planning

Sub-projects | 1980 |

1981

1982

I

1983

a) 1

b) 2

c)

W N =

Establishment of three reference manuals

Advanced safeghard study on specific new plant types
Preparation of European fuel cycle model

Study of overall safeguards effectiveness

]

-
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[RFG

SUMMARY TABLE

DROGRAMME : A.4. FISSILE MATERIALS CONTROL AND MANAGEMENT

programme in the period 1977-1980.

: , Specific Appropriations i
i Project Operat%ng Invest- Contracts: Total Rese?rch
expendit. | ments . staff
1. gaterials accountancy 60 200 274 534 ?S
ata .
] - .
| 2. Measurement methods 1047 -294 176 1517 32
3. Containment and oo 3 .
surveillance 102 222 47 37, 12
4. Safeguard systems - - . 255 1255 11
| TOTAL 1209 716 752, 2677 60 %
;1980 256 210 227 693
?
- 1981 278 308 190 776
. 1982 327 ‘170 175 672
‘ ’
: 1983 348 28 160 536
* Research staff of 40 were allocated to the corresponding

22
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT

"FISSILE MATERIAL CONTROL"

OPINTION

The ACPM in its session of the 15/16th of,February has
examined the proposal of the pluriannual programme 1980-
1983 of the J.R.C. in the field of Safeguards and Fissile
Material Management. This programmé1proposal represents
essentially a continuation of the existing programme
nevertheless some changes of trends were recognized which

take into account the suggestions of this Committee.

Those trends are :
- the increase in the Containment and Surveillance activities,

- the increase of emphasis put on System Analysis Studies as

a means of guidance of the technical projects,

- the strengthening of the cooperation with the plant ope- :

rators.

The Committee expressed its general agreement on/the proposed
programme and the increase of the overall effort in staff and
budget.

The Committee felt that the prdéramme as laid out could not
be completed in full with the available resources and that
suitable priorities would have to be established and reviewed.
Even if such priorities are established a possible increase

-in appropriately qualified staff may be necessary.

73
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The Committee gave advice on each of the single projects.

With regards to the project :

"Materials Accountancy Data Acquisition and Material
Balance Evaluation", the Committee accepted'the proposal
presented by the Commission but, in order to obtain earlier
results, that for the real time acCouhtability subproject

the initial study should be based on systems already existing.

- "Measurement Methods and Instrumentation and Fuel Isotopic
Composition Data Evaluation Methods". The Committee accepted
the proposal but recommended careful selection of the topics
to be studied in the subproject Destructive Analyses. It also
recommended particular care over possible duplication with
the project Nuclear Reference Materials and Nuclear Reference

Techniques in the Nuclear Measurement Programme.

- "Containment and Surveillance Techniques". The Committee re-
- commended to increase the propbsed manpower for this project
and suggested that other subjects be considered as well such

as :
- verification and containment integrity
- monitoring of movements of fissile materials

~ optical surveillance

- "Safeguards System Studies in the Nuclear Fuel Cycle".

The project was accepted by the Committee with the following

comments :

- the reference manuals should be regarded as an aid to de-
vélop safeguards methodologies and their preparation should
be accelerated,

~ particular attention should be‘paid to assess the benefits
of the application of containment and surveillance measures
to supplement the fundamental accounting measures,

- great care should be taken to strike the balance of the ef-
fort on the studies on existing and future plants,

- éttention should not be confined to the elabbration of

existing techniques.
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Considering the limitation in manpower and budget al-
located to the Safeguard and Fissile Material Management
programme, the Committee recommended to strengthen aé
much as possible the collaboration with other organiza-
tions and operators, in order to address the most impor-

tant problems.

Finally, the Committee members insisted that as much
flexibility as possible be given in future adjustments
of the specific aims of the study and the allocation
of the resources of personnel and budget, within the
limits of the programme decision that may be adopted.
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B.l. Solar Ehergy

- This programme has two main objectives :
- to pursue research in ¢ertain specific areas, and

= to operate with maximum efficiency the test facilities which give
a concrete significance to the central role of the JRC and to 1ts
functlon as prov1der of publlc services.

The proposed programme is structured into four projeots s

- European Solar Test. Installation : ESTI

The effort will bear on completing the indoor and outdoor ‘installation
and . &n making avallable to all users and manufacturers the faci-.
lities offered by the ESTI Project. The first facilities will

become operational at the end of 1979. The spec1f1c testing

activities will be carried out in conjunction with support

act1v1t1es dealing with the’ 1dentlflcatlon of degradation

processes, the development of test methods, and the definition,

with the collaboratlon\of natlonal expert groups, of "state of

the artf‘prooedures’for the qualification of solar components. .

With reference to the objectives of the present programme, it'
is planned to enlarge this installation to cover outdoor tests
and light concentrators, as well as the testing of low power
photoyvoltaic systems. .

- Use of solar energy in habitat and low-temperature applications

. These studies will follow the llnes of the present programme.’
They deal with the study and modelllng of integrated systems-
for heatxng and coollng and the. evaluatlon of certain components
(heat pumps, etc.). In the studies on low energy building design,
the latent heat of transformation of various chemical compounds
will be studied in order to solve the problem Pf long period
storage of heat. As far as the low—temperature'appIications are
concerned, unsophisticated technological processes and devices .
will be studied in relation to agrlculture, e.g. methane and
methanol productlon.

These studies will be completed by techno-econotmic assessments.
and will be closely linked to the correspondlng indirect action
as it is the case at present.
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- Solar power plant materials :

The proposed activities aim at the 1mprovement of solar power plant
performances in relation to their efflClen01es and the reliability

of components and materials. This effort would be implemented through
approprlate contributions in the field of materlals, complemented by
evaluations of advanced concepts. Special attention will be given to
the European Community 1 MwWe power plant which is presently under
construction in Sicily under the indirect action programme (DG XII).

- PhotoeleCtrochemiCal and photochemical conversion

The objectlve of these orientation studies is the exploration of

advanced technlques for the conversion. of solar energy into elec- s
" trical ‘or chemical energy. The various approaches which will be

followed are the direct conversion in liquid-semiconductor junction

solar cells and photochemlcal water spllttlng using photosynthetic
- and micellar systems.

In the frame of this programme, ad hoc contributions of the JRC have
to be envisaged in the field of technical assistance to those
ADeveloplng Countries linked to the European Communlty by agreements
coverlng sc1ent1f1c and’ technical aspects.
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EUROPEAN SOLAR TEST INSTALLATION  Area  : New energies
) Programme : Solar energy

Project . ESTI
1. Description

Construction and operation of indoor and outdoor facilities for the test of photothermal
" and photovoltaic converters with the purpose to obtain reliable values for their expected
performance and service life. The goal of this activity is to provide manufacturers and
potential solar system users with a powerful too! for the quahty assessment of solar
energy conversion equipment.

. 2. Subprojects

a) Performance measurements

It is proposed to construct the collimated light simulator L.S2 and to perform conversion
efficiency measurements using LS1 and LS2 according to CEC recommended test methods.
Correlation and calibration experiments will be done on outdoor test field TF1 which is
already existing. The LS2 light simulator wiil grovrde a collimated hght intensity of up to

1 KW/m?2 within a test volume of 2 x 3 x 3 m

b) Pho tovoltaic systems using concentrators +

The viabijlity of concentrating photovoltaics is a_problem which'has to be studied on the
system level. The proposed activity includes: selection of a typical application, construction
of the concentrating photovoltaics system in close collaboration with industry, setting-up of
another system without concentration for the direct comparlson under identical conditions,
and fmaHy measurements of all relevant parameters on a continuous basis.

c} Qualification and endurance tests

Abbreviated and/or accelerated ageing experiments using the indoor test facilities AT1
{corrosive atmosphere) and AT2 (UV-irradiation). Design, construction and operation of
additional facilities AT3 and AT4 is foreseen AT3 and AT4 will allow to perform quaiification
tests: like thermal shocks (heavy rain), thermal cycling (freezing and defreezing), static over-
“pressure (hail stones), rain tests (resistance to wind driven rain), positive live loads (resistance to
snow and wind) and ageing tests like exposure to salt moisture, dust wind and wind driven
sand or biological attack.

The long term goal of accelerated ageing tests is the definition of generaily accepted

standard test procedures which should allow to obtain reliable estimates of the expected

service life of solar energy conversion subassembhes or systems.

The proposed activity includes the setting up and operation of the outdoor test field

TF2 which will comprise several loops for the determination of the instantaneous thermal
efficiency, 10 installations for long duratlon endurance tests and a series of installations for
concentrated sunlight exposure (concentratlon factor up to 10). In addition, it is foreseen

to install a laboratory for the cahbratron of mstruments

dJ Information service

JRC will participate in the estabhshment of a European Solar Informatlon Serv:ce due to
be operated by one of the member states. :



3 Exierna! col!aborations" | ' L e
- For thermal col!ectors a collaboratlon programme, exlsts w:thln the frame of the I A programme (1)
‘of DG X! (partecipation of 19 European !aboratones) In the working group for photovoltaic
: conversuon representatlves of LCIE, RTC CNES RAE, DFVLR and ESTEC are pam- ’ '
' cipating.
- For the Solar Informat:on Servuce collaboration is consudered with the University of
Perpignan, various ‘national centers for scientific and technical information, DG XII ~
~ (indirect action solar energy) and DG XIH (CIDST) as well as wnth the US DOE (Golden

Informatlon Center).

4. Planning

" Sub projects | 1980 | 1981 | 1982 | 1983

Performance measurements S A W - a4

Qualification and endurance tests =~ - 2.3 a ! -

Photovoltaic systems using
concentrators .

Information service , 13 ‘14 15

o

' Start operation af collimated light simulator L.S2 :
: Start operation of AT3 and AT4 » S
" Start full operatlon ‘ : T o , ’ ‘
~ Start consulting qnd diagnostic work ‘ ‘ '
Installation of test field TF2 .
‘Start routine testing for instantaneous efﬂcnency
Development of methodology and test procadures
" Start routine testing for endurance and rehablhty C : ‘ , : <
System defined . ' \
Site prepared
.'System’s delivered -
Regular operation C .
~ First test of the data base software (defunmon ard preparatlon in 1979)
Data acquisition and’ networkmg
Pilot operation

£

©o~Nm o s W=

—
o

>

o T ey

3 e B ’ : T -

¥

" (1) Indirect action.
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SOLAR ENERGY FOR HABITAT AND LOW TEMPERATURE APPLICATIONS

Al

“Area’ New Energles
Programme : Solar Energy
Project : HABITAT

1. Description

The project proposal for “habitat” is coricerned mainly with the development of solar
systems which will insure a year round utilisation of the solar collectors either by the
combination of solar heating with solar cooling or by the adjunction of seasonable
storage in order to improve the economics of such system. The proposal deals also with
the use of solar heat for certain industrial or agricultural processes for which temperatures

in the range of 100 — 150°C are needed (concentratlng collectors with trackmg devxces)

<

2. Subpro;ects

a) Seasonal energy storage usi'n'g sensible heat

The activity consists of the-realisation and momtorlng of ground storage in soils and rocks fed
by vertical heating tubes; aquifers. A mathematical mode! will be set up and validated for
the determmatlon of the transnent perlod the yearly performance and the optimum geometry.

b) Thermochemical storage at low temperature

The purpose of this activity is the selection and study of chemical latent heat storage
systems for the development of special systems to practical application. Special attention
will.be given to reactions with temperatures between 45 and 70°C (hot water production)
100 — 150°C (industrial application) near 20°C (to be incorporated in building materials).
It is planned to select and-characterize chemical reactions at low temperature to study their
behaviour and to optimize the complete energy storage system.

- ¢) Combined heating and coo//ng so/ar systems - /ntegrat/on with passive systems

The activity will include the setting up of a solar system using combined heating and cooling.
The utilization of heat pumps, lithium-bromide absorption machine and Rankine machines

as foreseen. The study should demonstrate the feasibility of using collactors with low
&dncentration ratjo. Furthermore, the integration of active systems with passive systems using
Trombe walls and structural accumulator will be studied. The determination of a metho-
dalogy for the momtorlng and modellmg of such systems is an essential part of the pro;ect

d) Deve/opment of solar heat sources for industrial and agr/cu/tura/ processes

The activity consists in: the setting up of a solar system to produce industrial heat up to-

160°C (concentrating collectors) to investigate all related technologlcal problems, the
monitoring and the determination of performanceé. The operatlon of this solar heat source W|th

- an industrial processor (methanol productlon)

-e) Econom/c technical eva/uat/on af so/ar systems for hab/tat

Evaluation of the solar eénergy cost, influence of climatic conditions, eval xanon of hybrld
systems definition of basic reference building types.

3. External collaboratlons

All orgamzatlons involved in the Indlrect Action.



4, Pl.anningv :

Sub-projects 1 1980 | 1981 | 1982 [ 1983

a 1 2 3
b 4 5 6

¢ 7 8

d =~ ' S— 9 10

a Seasonal Energy Storage using sensible heat
1 Operation of a ground storage using heating tubes in transient state
2. Operation in pseiido-steady state conditions
3 Study of an aquifer storage system l

b Thermochemical-Storage at low temperature
4. Exploitation of laboratory results

5 Setting “up of a small scale pilot plant
6 Desxcn ofa large scale pilot plant

" ¢ Combined Heating and Cooling Solar Systems - Integration with passive systems

7 Setting up of a combined heating and cooling system with lithium- bromlde machme
8  Setting up of a combined system usmg a Rankine machme

d Development of Solar Heat Sources for Industrial and Agr|cu|tural Processes
9  Setting up of a collectors array for the product:on of industrial heat at 120°C
10 Couplmg with a distillation system {methanol)
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SOLAR POWER PLANTS : MATERIALS ; Area : New energies
‘ Programme : Solar energy

Project  : Solar power plants

1. Descriptibn

The project aims to contribute to the improvement on the potential and cost effectiveness
of helio-electric power-tower plants through approprlate contributions in the field of

" materials and concept evaluations.

Attention will be given to the EC 1 MW:solar power plant to be built by the
Consortion ANSALDO— ENEL~—CETHEL in the frame of the current EC solar energy
programme of the Indirect Action.

2. Subprojects ' ' o |

- a) Materials

- Analysis of the materials behaviour under radiation: corrosion investigation, receiver
blackening, burn-out, intercomparison of different mirror materials, behaviour of
. surface treatment, reliability studies -
Development of materials for operation in vacuum (selective surfaces for the use at
300°C long term and 500°C short term)
- . Development of materials with spectral selective properties for operation in air
receivers up to 600°C., :

b) Advanced concepts evaluation

Thermodynamic and technico-economic evaluatlons of dn‘ferent cycles (open and -
closed gas cycles, mixed cycles).

3. External collaboratiohs

The work on the EC power plant will be executed in collaborat:on with the Consortium
. or with the power plant operator. ‘

The work on materlals is desurably to be executed in collaboratlon with industry like
Philips, MAN, FIAT, SNAM :



4. Planning

Sub-piojects o 1980 1981 1982 1983
‘a)Méterials < 1 : 2 < \
b) Advanced concepts - 4 S SR 5
1 Contmuat)on of work under way (Iast from year’ s proaramme) - ‘ ) :
2 Evaluation of the first results ‘ . S p )
3~ Advanced medium T receiver eqmpped wuth absorber material ready
4 . Start investigatign X .
‘g ,

Specific investigation on a concept
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- PHOTOE LECTROCHEMICAL AND PHOTOCHEMICAL CONVERSION:

Area : 1 New energies
_Programme : Solar energy '
Project : PPC

1. Description

The goal of this activity is the research of low cost direct conversion techniq:ies, based-
-on photo-electrochemical and photochemical methods. These methods atlow the direct
conversion of solar energy, not.only int> electric, but also into chemical energy and -
offer therefore the potential advantage to match also the storage problem whrch is

a major problem of solar energy utihsatlon

2. Subproject o : s o e
Direct conversion by sem/'cbnduczOr liquid /Unct/_'bn solar cells

This activity is centered arodnd the field of electrode materials rese~ ‘rch. For semicon-

" ductor liquid junction-cells a much larger class of semiconductors is at disposal because.

also materials can be used of wh:ch only one carrier type exists; regardless )f its single
_crystal growth properties. , ~
The investigations will concern: the Iow cost preparation of semlconductar electrodes
(chemical vapour-deposition, plasma spraying, oxidation, sputtermg) the photoelectro-
chemical investigations to reveal whether and in which kind of cell the electrode can be
utilized, and the experimental test in solar cells. The desngn and construction of a
. storage cell is envisaged. - :

~ Other processes for photodissociation of water into hydrogen and oxygen by natural
systems (photosynthesis) or artificial systems (as for instance unicellar systems) should
be considered for a first approach as possible future mathods.
~ The activity will be limited to an exploratary preliminary study.

3. External collaborations ' e ' oo

A close collaboration exists with: . ,

- Philips Forschungslaboratorium Hamburg : , ‘ N
- Ecole Central de Lyon Laboratoire de.Chimie, Ecully

- The Royaf Institution, Davy. Faraday Laboratory, London
- Division de Blology CEN de Saclay

- Laboratorio di Fnsxoiogaa delle Piante, Umversna d| Mijlano ~
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4, Plahning
' Sub-projects | 1980 - |- 1981 1982 [ 1983
Subproject a) o ‘ 1 . 2 . 3
Subproject b) ' A _ 5 s

Preparatioh and characterization of semiconductor electrodes
Experimental test in solar cells o

- Construction and testing of a storage cell
Preparatioh of samples; construction of aptical equipment
Beginning of measurements under iight irradiation

© Construction of a test facility o B

O HWN -~

LS
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- SUMMARY TABLE

RGY

. ‘ i Speciiic Appropriaticn i
Project Ogexét%ng Invest- IContréc:Sv Total »_Reseéfch
expendit. | ments, j co i stafr {
1. ESTI 831 1613 369 | 2813 29
2. Habitat 488 973 178 | 1639 21
3. Solar Power Plants 231 189 98 518 W7
4. PPC 179" 158 74 411 6
, i
| TOTAL 1729 2933 ;719 i 5381 63 *
1980 350 1225 | 192 L1767
i
1981 420 891 198 1 1509
§ 1982 459 511 . 183 - 1153
1983 500; 306 146 952
* Research staff of 33 were allocated to the corresponding

programme in the period 1877-1980.

7%
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT
‘ ‘"SOLAR ENERGY"

OPINION OF THE ACPM'soLAR_ENERGYL-~ISPRA 12.2.1979

“The ACPM Solar Energy met at Ispra'on‘the 12th of.Febrdary.
1979, in order to examine proposals for the Pluriannual

Programme presented by the Commission for the Direct Action.

This Programme has been elaborated on the basis of recom-
- mendations made by a Group of Experts. n0m1nated by the
Commission at the ACPM's proposal

The Committee, after hav1ng examined the te¢hnical content,
gave an opinion on each of the prOJects contalned in the
proposal and made general comments. ~

The JRC Programme comprlses two types of act1v1ty that
correspond to. the follow1ng two categories : :

= "methodology services" (evaluation and performance . -
measurements) -
- research.

With regard to these "methodology serv1ces" the charac-
teristics and principal aims can be 1nd1cated in the fol-
lowing way : , ,

a) deflnltlon,‘verificatioh and dévelopment of methods
~ for measuring the performance of the system components.

b) comparlson and harmonization of test methods developed
in the Community Countrles.

'c),technlcal evaluatlon ‘of Comm1531on act1v1t1es in the
: field of Solar Energy. -

d) consultation service available to USers.-

Progects having the "methodology serv1ces" as a pr1nc1pal
“aim are ESTI and HABITAT .

The ESTI project (European Solar Test Installation) envi-

-sages a development which well corresponds to the objectiVes\

defined since the launching of the project. The increase'in
personnel- is required due.-to the putting into service and
‘the operation of the*first facilities. The proposed activi-
tie§s are carried out in close liaison with the "Indirect
Action" and constitute a support to the latter especially
-in the photovoltalc programme.

59
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It is probably in. thislfleld of photovoltaics that a.
certain research activity as part of ESTI should be
malntained, as is always ‘necessary in such service work

The HABITAT progect was concentrated in the past on the
standardization of measurements of - components, in -
strict liaison with the "Indirect Action". In the new
proposal the principal effort will be dedicated to the
study of systems within the general area of low tempera-
ture applications. -

The Committee approves this orientation and underlines

“the importance .of co-ordination at the Community level.

Its opinion is that this project's personnel must be

‘'significantly increased. The Committee equally recommends

that alongside the "methodology services", which remain a
priority, a research activity guaranteeing the vitality
and competence of the group be maintained. Bearlng in mind
the number of subjects proposed, it 'appears necessary to
establish priorities at thefstart of the programme.

With regard to the more spec1fic research activities, two
projects are proposed : materials at high temperature for

-solar power plants and research on photoelectrochemical

and photochemical conversion. The sum total of the effort
for these two projects represents a small part of the whole
programme which the Committtee considers it reasonable to
increasé, on condition that the act1v1t1es are well 1nte—.
grated in one of the "Indirect Action" projects. '

In conclusion, the Committee declares its satisfaction.
with the proposal presented by the JRC and approves it
as a whole. The balance between the activities, "methodo-
logy services" and research, seems correct, especially in
the division of the manpower in the proposal - of about 3
to 1. The Committee wishes the potential expertise within
the JRC to be also used for the evaluation of the studies
made on the Commission's account; in particular the JRC
should make ‘syntheses and intercomparisons of this work.
Further, a contribution by the JRC to the measurement
studies on the Solar Power Plant at Catania is K recommended.
The Committee concludes that the personnel proposed for the

_execution of this programme is perhaps not sufficient and

should be increased progressively from 60 to 70 persons
during the course of the programme.

T
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B.2. Hydrogen Production, Energy-storage and Transport

With the evolution of the overall energy scene and follow1ng ,
the progress of the spec1flc work at Ispra on the thermochemical
method for hydrogen production, the original motivations for the
research on‘hydrogen have evolved téwards considering it more
specifically as means for transport and storage of energy;

Energy storage and transport is becoming increa51ngly 1mportant
especially if an increased use of renewable energies is assumed.
Because of their location or because of their intermittent character,
the cost—effectlveness of these energies is closely linked with the
development of economlc storage or transport systems.

The experlence acqulred at the JRC in the "Hydrogen" Programme
Pprovides a solid basis for the development of new techniques

(or for the verification‘of known but unproven techniques) for

the storage 'and transport of energy, especially by physico-chemical
processes. , '

In this view, the present activities on hydrogen, which will still be
important at the beginning of the programme, will progressively decrease
in favour of a new activity on energy storage and transport, which will
become the essentlal part of the programme at the end of the four—year
period.

\

The activities of the programme are subdivided in three projects,
each one having a different evolution of thelr importance in the
time.,

[
The first project is the thermochemical production of hydrogen :
in the first two years. of the programme the experimental realizations
carried out in the present programme will be terminated, The objec-
tive is to verlfy the technologlcal feasibility and the compet1t1v1ty
of the thermochemical hydrogen production route on an industrial
scale. The closed circuit, composed of glass, will be used to study
control problems and the possible production of by-products during
extended operation; the technological circuit, whose parts are being
constructed during the present programme, will be used to evaluate
operation parameters and to test materials. After the final step
for the productlon of hydrogen (closing the circuit) has been selected,
a final report describing a pilot plant will be produced. Consequently,
during the third year of the programme, the technical and economic
studies on thermochemical hydrogen production will be termlnated
This timetable is compatible with our contractual commltments in
the framework of the Internatlonal Energy Agency.
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The second project deals with advanced studies for energy carriers.

. The problem of storing and transporting energy can be solved in”

(i)

different ways, according to the situation and the system; .an ac-
tivity of more\exploratory and basic nature is useful for defining

and evaluating various ways to transport and store energy. The project
will have two main orientations : :

- evaluation and verification of advanced hydrogen production concepts.
The expertise acquired during the preceding‘programmes will be applied
to the evaluation of new possibilites for diversifying heat sources
(e.g. solar energy); activities will also be directed towards new
production schemes, in particular for advanced electrolysis, in close
collaboration with the planned indirect action. )

© This acfivity will allow for a continuous updating of the comparative
techniques for techno-economic evaluations of the different methods

" for producing hydrogen from water. ‘

- exploratory studies and experimental verification of new techniques
for the storage and transport of energy; research centred on chemical
vectors, suitable for a range of temperature, eleptrochemical storage,
etc. )

The third prdjeét is study of systems : evaluation and testing of
sYstems for collection—conversion—transmission—storage—utilization
of energy under different‘cqnditions. Comparison of available date,
techno-economic assessments, collection of experimental data, safety
assessment. This project is subdivided into two parts :

‘techno—-economic assessments, with collgctibn of available data,
comparisons, definition of the most suitable vectors in different
cases, etc.

(ii) design and construction of a "European Test Laboratory" for testing

components and systems (conversion-transport-storage of energy),
and the definition of measurements necessary to determine theéir
performance and lifetime and to ensure their safety and reliability.
This activity will be prepared in a first phase in direct connection
with part (i). ' , : \
. The first tests will then be made on systems which are considered'
to be particularly promissing from an economic point of view and in
terms of efficiency, notably the combination solar energy - electro-
lysis - hydrogen storage, the coupling edectricity - advanced
batteries and the coupling primary heat source - chemical reactions
storage. ' :
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THERMOCHEMICAL HYDHOGEN RODUCTION

Area i New Energies
~ Programme : Hydrogen Productian,
Storage and Transport
of Energy
Project : Thermochemical Hydrogen
- ‘Production

»

1. Déscription

The experlmental studies and the techno -economic evaluations made in the present program on

a number of thermochemical processes led to the selection of two processes as, at present,

the more promising ones. One of these cycles, Mark 13, has been realized on a laboratory .

scale with glass equipment in an integrated closed circuit with a hydrogen production capacity

-of 100 It/hr. To reach a valuable conclusion, it is proposed to check the chemical and
technological feasibility of such processes through the operation of suitable circuits. a report
will be prepared which will give a complete picture of the characteristics

of these processes and a comparison with othér methods of hydrogen production.

2. Subprojects

al) Exploitation of complete circuits

-

(i) Conclusion of the exploitation of the glass circuit

The operation during longer periods of time (weeks) of the glass circuit already built durmg
the previous pluriannual programme, will provide data on ‘the control system, as the short
period fluctuations can be hidden by the inherent inertia of the circuit, on the capability of
recovering all the chemical products and on the possible formation of by-products.

(i) Construction and operation of a technological circuit

The technological circuit, of at least 10 fold size, built with metallic materials and workmg
under pressure, will provide elements for a check of the heat recovery system, a control
of the behaviour of materials in real conditions and an est;matlon of the thermal efficiency.

“{iii) Complementary activities directly connected with the c:rcunts corrosion tests,
development of electrochemical cells, study of catalysts

b) Techno-economic evaluations

'With the already developed OPTIMO computer programme implemented with the equipment
cost data, evaluations will be made of the hydrogen production cost. Results from the
technological circuit supplemented by other results from single process units will be used
for these evaluations.

3. External coliaborations

Agreement with KFA (Jilich) - RWTH (Aacheri) - CEA (Saclay). "lmplementmg agreement”
“in the frame of the |.E.A. activities (with JRC Ispra as "operating agent’’). Engineering
companies making design on share expenses basis and industrial companies involved in the
indirect Action.



4. Planning’ g
Activites | 1980 | 1981 | 1982 | 1983
A ——
5
T : : c
_Thermochemical Hydrogen D —_—
Production - - E ’ R
F ________
- N

TOTMO O ® > |

Completion of circuit t':ohstrugtion

Commissioning and preliminary tests

Electrolytic cells development ,

' _Experimentation with the completed circuit
Comp!ementar\} activities o

Evaluations :
- Glass circuit experimental activities
' Preparation of . status report *
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ADVANCED STUDIES FOR ENERGY CARRIERS

Area : New Energies
Programme : Hydrogen ‘Production, Storage

C ‘ and Transport of Energy
Project  : Advanced Studies for Energy
Carriers '

\

»

. 'Description

Aim of the activity is the exploratron on energy carriers swtable for various condmons

particularly on those having high capabrhty for storage and transport of energy Items to

be studied are: ‘

(i} the possibility of thermochemical hydrogen production using heat from a solar

*concentrator, for evaluating the feasibility

(ii) some topics of the advanced water electrofysrs concepts, i.e. in the field of the Sohd
Polymer Electrolysis (SPE) technology and of the hlgh temperature water vapour
electrolysis ‘

(iii) exploratory studies on systems able to generate energy in chemical form and
suitable for a range of temperature: from the low end intended as process heat e.g.
for industrial processes, up to the level of temperature compatlble with the generation
of high pressure steam e g for power generation

2. Subprojects

a) Therrnochemica/ hydrogen production - solar heat

Itis intended here to identify the required characteristics of these processes taking into
account the specific properties of the solar source: the highest temperature achievable in
solar concentrators and the periodic discontinuity. The evaluation of the whole system

is the primary objectrve with eventually experimental tests on high temperature chemistry
of promrsmg reactions. - k ’ .

b} Water electrolysis

- Main items will be defined in close connection with the activities in progress in the frame

of the indirect actias. '

Examples of the activities are the followmg

(i)  to make work on the preparation of electrocatalysts suitable for acidic electrolysrs
and on the deposition of these products on the SPE membrane

(i) for the high temperature- water vapour eléctrolysis: exploratory work is foreseen in the

field of cathodic electrocatalysts and on the compatibility of these products with the

76

solid electrolyte. Work can-also be done on the new technique of an electrolyte formed by

a molten oxide contained in a porous, flexible matrix.

c) Chemical and electrochemical systems

The study will start with an exploratory analyéis’of various reversible chemlcal recctions . '

collecting existing infarmation and also extendmg the research to possrble new areas and
new technologies. :

Experimental tests will be necessary for.measuring thé reaction rates in the operatmg
conditions, the importance of hysteresis effects, the. evolution of a system after a large
 number of cycles; the assemblmg and testlng of some typlcal systems is a natural follow -up.
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Another field of research is on the electrochemical storage. Electrical energy can be stered in

_the form of chemical energy, as it is done usually in lead batteries. Other systems working as
electrolyte and fuel cells, that is with the chemical energetic species stored out of the
electrochemical converter, may be more suitable and less expens:ve An explorative research
is thus foreseen on this klnd of secondary batteries.

3. External collaborations

The research centre of Odeillo, for the solar heat source.

For the electrolytic hydrogen research collaboration is foreseen with companies actually
‘working in that field in the framework of the indirect action: hydrogen production.
Organizations involved in the Indirect Action, for chemical stofage, and industrial
companies (Lurgi, P.U.K. for reversible reactions, De Nora for electrochemistry, etc.)

-4, Planning | o I

Sub-projects | 180 . 1981 ! 192 | 1083

Thermochernical cycies -
Solar heat

Water electrolysis . E . F G H ]

Chemical systems g LMN © ; I a

Definition of criteria and identification of suitable reactions and cycles

Experimental tests for the very high temperature reactions , ‘
Tests with solar concentrators .
Technical assessment '
Prepardtion and tests on electrodes plated on SPE

Preparation of stable high temperature electrolyte and cathodic electrocatalyst'
Assembly and tests of complete cells - SPE

Results on chemlcal mechanical stability of components for H.T. electrolysis

Assembly and test of H.T. cells

Exploration of suitable systems

First techno-economic assessments

Determination of physical and chemical properties

Design of experimental facilities '

Verification of selected chemical reactions

Comparison of various systems ‘

proOzZEr-TIOTMOO®>
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STUDY OF SYSTEMS " Area  : New Energies
: Programme : Hydrogen Production, Storage
and Transport of Energy

Project’ : - Study of Systems

- B 21 -

1. Description

In connection with the exploitation and the rational use of new energy sources, new technical
systems for energy conditioning (conversion, upgrading, storage, transportation) have been
- developed and are still under development. These systems can be divided into two broad
classes: systems for energy collection (e.g. solar panels, solar cells, etc.), systems for
coupling production and use needs (main items of these systems are for instance: sensible
heat or chemical storage equipments, heat pumps for energy upgrading, heat pipes and
""chemical pipes’’ for energy transport, electrolytic and fuel cells for chemical-electrical
conversion, chemical reactors for heat~chemical energy conversion, etc.) ‘
- The optimization of the "coupling system’’ is a complex techno-economical problem
which depends on many parameters (size, discontinuity, dlstance quality, etc. ) linked both
to the sources and to the end users.
The project concerns:

- . The modelling and the techno-economic assessments of various technical systems
corresponding to different situations (energy source - end user) .

- The assembling and testing of some ‘typical systems for conversion storage and transport

- .The preliminary desugn of a Iaboratory for testing “small scale energy system conditioning -
units’’ p

2. Subprojects N

a) Techno-economic assessments

Definition of systems of energy prod.ction, conversion units, storage methods for various
conditions. The varjous solutions wi.l be studied and assessed, with the aim of individuating
the more suitable and economic ones for each condition, in order to match variations of
‘energy availability with variations of energy demand. These assessments will be the basis for
selection and the continuous theoretical support to the experimental realizations.

b). Design and first tests of a European experimental facility

The aim is to have a facility composed of energy production, conversion and storage units,
adapted to various conditions and available to European organizations and companies for
definition of test procedures.

The first experimental loops will be defined and designed in accordance
with the results of the technico- economic evaluations of sub-project a)
and the construction of modular units will be undertaken. An example would
be a system consisting of sodar cells for the -collection of primary energy
(or an suitable source simulator), electrolytic cells, hydrogen storage
and/or a system consisting of a heat source and reversible chemical re-
action. This centralised laboratofy would consist essentially of programmable
input (sourcée) and ‘output (user) simulators with the fac111ty for modular:
combination of the‘various units to be tested.

3. External coliaborations

Industrial companies involved in the study and the development of conversion units,
working.in the frame of the Indirect Action. :
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4. Planning
Sub-proie_cts - P |© ».1980 | 1981 J 1982 | 1983
a) Téchnbeeconomic
. 1 2 3

assessment

_b) Design and first tests B ~ <
of experimental facility

Start collection of data
“Definition and comparlson of first systems i
;Venftcatlon of data and lmptementatlon of compar:sons
‘S*art design of main elements of test facnhty
‘ Start construction of a first Ioop
Operation and results of the first loop -
Definition of the complete facility '

K
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SUMMARY TABLE

ZROGRAMME : B.2. HYDROGEN PRODUCTION, ENERGY STORAGE AND TRANSPORT

' ' L - 'Ppecific Appropriaticns o
: Project , ‘ Operating: Invest- ' ‘Resezrch
! ‘ ] p Contracts Total -

! expendit. | ments L i " stazf
;1. Thermochemical produc- | 1 ‘ . ‘! :
i tion of hydrogen 316 - 366 1280 1 962 15

2. Advanced studies on o : :

‘ energy carriers -204 17? 96 ~414’ - 10
{3, Systems studies o b izjé ‘ “f357 184 ‘ 817 - 15

| | ' ' B ;

i TOTAL 79 897 ! 560 | 2253 ; 40 4
1980 | 198 | 350 | <222 L 770 |

. I | :

1981 234 136 »247 617 |

: a - i

L1982 183 105 | 91 379 ’

? ‘ oo I

1983 181 - 1306 - 487 4

.

% Research staff of 50 were allocated to the correéponding

programme in the pericd 1977-1980. ’
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ADVISORY COMMITTEE ON PROGRAMME‘MANAGEMENT

"PRODUCTION AND UTILIZATION OF HYDROGEN"

OPINTON

The ACPM met on the 1st and 2nd of February, 1979 in order
to examine proposals for the Pluriannual Programme communi-
cated by the Commission. Following a suggestion of the ACPM,
this programme has been elaborated on the basis of recommen-
dations made by a "Group of Experts" nominated by the Com-
mission on the ACPM's proposal. ' ‘

The proposal for the "1980-1983 programme" envisages signi-
ficant modification with respect to the preceeding Plurian-
nual Programme. The Committee expressed its agreement upon
this new trend and gave advice on each of the principal ob-
jectives. - ’

However, the Committee members insisted that as much flexi-
bility as possible be given them in the orientation of the
specific aims of the study and the allocation of the resour-
ces of personnel and budget, within the limits of the Pro-
gramme decision that may be adopted.

With regard to the first project, Thermo-chemical Production
of Hydragen, the Committee accepted the programme proposal
presented by the Commission, but : ' ‘

a) to modify it so that the programme may be revised ‘at the
end of 1981; ‘ S

'b) before that date, an in-depth technical-economic study
be carried out, by a European engineering company when
sufficient. technological input data are known, in parti-
cular, the results of laboratory experiments in progress
and envisaged. '

Regarding the second project "Advanced Studies on Energy
Vectors" the advice of the Committee was to concentrate
the studies on : ' :

a) thermochemistry with solar energy, confined to a'pre—
‘liminary assessment of the system;

b) water electrolysis, in particular studies related -to
SPE; : :

- ¢) chemical and electrochemical systems, providing. for an
intermediate decision stage. , :

/6)
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On the other hand the Commlttee w1shed that very close-
,collaboratlon would be maintained with those responsible
for the Indirect Action in these same fields, in order
to assure coherence in the reallzatlon of these program-
mes.

Wlth regard to the thlrd project "Study of Systems", the
Committee endorsed the proposal to initiate work on the
~storage of energy. The Committee agreed on point a).
However, ‘'on point b) they considered that further elabo—
ration was necessary before an opihion could be expressed
on the content Of the programme beyond 1981 and on the

- resources (manpower) needed for 1t

In particular, the ‘Committee could not yet judge the extent
of the need for a test fac111ty.
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B.3. Thermonuclear Fusion Technology

The activities carrled out by the JRC are closely correlated
with the research and training programme of the European Atomic
Energy Community in the field of controlled thermonuclear fusion.

The main guidelines of the JRC's work are oriented towards deepening
and broadening conceptual and materials studies, starting orientative
research on tritium and blanket technology, and organizing an
irradiation programme in the broader framework of international co-
operation in the field of materials behaviour under irradiation.
Special emphasis must be put on safety problems and protection of

+ the operators and of the population at large, in close co~operation
with the Radioprotection indirect action programme.
The first project deals with conceptual design studies on fusion
reactors, with the aim of contributing to the design of post-JET
machines which will lead to future power reactors. Safety problems-
and techno-economic assessments will receive special attention.

The second project deals with orientation studies on. blanket technology.
Work will aim at obtaining nuclear data andvsetting up benchmark
experiments for the shielding materials; the problems of lithium-
compounds corrosion and tritium recovery will be investigated.

The third project deals with the study of structural materials to
develop and validate the specifications for materials to be used
for each first wall concept, and to study the evolution of their
physical and mechanical properties under irradiation (neutrons,
charged particles, electrons). Priority will be given to steels
to be used in post-JET machines. Exploratory studies on targets
for intense neutron sources are foreseen.

The orientative research on advanced materials is the subject of
the fourth project : development of protective coatings for the
first wall, research on compeeitevmaterials and‘their use as
structural elements, behaviour of insulating materials under
irradiation. ‘ '

The operation of the cyclotron is the fifth project. Four irra-
diation cells will be built and equipped, the experiments will
be checked and the data collected using automatic systems.

An exploratory work will begin to identify and assess the main
features of a European Tritium Laboratory for the main stream

fuel cycle, in, the frame. of the actions of tritium envisaged in
‘the European Fusion Programme. This work will involve the evaluation
of various proCesses and the analysis of components and assembly
.techniques from the point of view of tritium contalnment ‘under

normal and accidental conditions -(project 6).
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'CONCEPTUAL DESIGN AND SYSTEM STUDIES. “ ‘ Area i New Energies
. : o ‘ L - -Programme : Fusion Technology
. - Project : Conceptual Design &

System Studies

1. Descﬁption

~ The aims of thlS pro;ect are:

- To contribute in the definition and conceptual des:gn of the Tokomak type reactor
experiments to be built after JET ,

- To perform sensitivity studies and technical- economlcal evaluatlons to support °
the definition of the long term goals of the European Fusion Programme. .

- To develop proper methodologies for the assessment of safety and environmental
impact of tritium burning reactors. - ,

2. Subprojects o

a} Conceptual design studies o‘f Experimental Reactars :

The objectlve of thls activity. will be the assessment-of the major components of an
experimental reactor intended to prove reliable D-T operation. This requires the set-up
and implementation of models for life time evaluation of structural matenals, blanket
and shield design, reactor layout and maintenance. The actuisition of calculational

- models for plasma balance, fuelling and exaust electromagnetlc field, energy storage

is also foreseen. '

]

b) Sens/'t/'yity'studies and -technical economical evaluations

~ K is intended to perform sensitiv"ity analyses according to the requirements coming .
- from the long term planning on fusion and european energy scenarios.

¢) Safety and en vironmenté/ problems

Two activities are foreseen:

- Risk assessment (Accident identification, accident evaluatlon and analysus)
- Tritium Toxicity Mechanism (in collaboration with DG XII1)

' 3. External collaborations

. A tight collaboration is foreseen with the groups-dealing with conceptual design
studies in Europe (CNEN - Frascati, University of Nap|es iPP Garchlng, Fontenay
aux Roses, Culham, etc.} B : ’
The possibility of creating an lnternatlonal deSIQn team around the JRC nucleous
at Ispra wnll be considered. :
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4. Planning

10l

 Sub-projects o 1980 . | 1981

1982

1983

Experimental reactor studies - 1

System studies

Safety and tritium g

- Start conceptual designof experimental reactor
Start engineering design of experimental reactor
*Set up of the modular code '
Initiating events identification and analysis
Accident probagajcion analysis by event tree methodology

SO W -
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" BLANKET TECHNOLOGY . - ~ Area : . New Energies
, ; Programme : Fusion Technology

Project : Blanket Technology

1. Description o b , ~

The design of the blanket of a fusion reactors requires the acquisition of knowledge in

the field of tritium production, energy deposition, radiation shielding , heat extraction and

stress analysis, tritium recovery, compatibility, radiation damage. ' o

The objective of this project is to perform basic theoretical and experimental investigation,

based on the blanket designs underway in the present.program, to enable by the end of

the program to start the cohstructiQn of an out of pile facility to test the blanket units

of the post-Jet machines. Close co-operation with the corresponding project of the
Nuclear Measurements programme of the Central Bureau for Nuclear Measurements at
Geel will be assured in carrving out the activities necessary concerning the

cguisition.of nuclea .
3 %ujbprOJec S ear data.

¢

a) Nucleonics

Acquisition of nuclear data in the range 1-14 Mev for Kerma factors, activation and atom
gbpmgenmnt&’UtiliZation of the cyclotron MC 40 (to be installed at Ispra)
.Tor the measurement of (n, charged particle) integral cross sections of
steel'and steel components in the energy range 10-14 Mev. Integral expériments
of neutron and gamma attenuation in Titanium Hydride, Boron Carbide etc. to be
performed in the EURACOS facility and by Ispra's Van de Graaf.

b} Lithium processing studies ‘ . '

-

‘The following items will be investigated: : e ,
— gas formation due to helium production and survey of possible gas 'venting systems
— analysis of outstanding problems related to tritium recovery by molten salts

¢/ Corrosion studies

Extension of present studies on compatibility of AISI 316 and 304 in presence of

Lithium with a known partial pressure of Hydrogen, to the study of ‘halogen impurities

due to the molten salt extraction system and extension of the study to dynamic conditions
-in a small laboratory loop. In a second stage stress corrosion tests are envisaged.

3. External collaborations‘

A collaboration is foreseen for the nucleonics with ECN- Petten and the University of
Birmingham (UK) and for tHermomechanical problems with ATOM- Studsvik.

Contacts will also be undertaken with KFA- Jiilich for lithium-lead investigations.

An agreement for collaboration with DOE (USA) on blanket experiments is foreseen
(Wisconsin Univ., ANL, GA). | S . ‘ :

~ Continuous contacts will be maintained with the European laboratories™(CEN - Mol) and
industries for the corrosion experiments. ' ' :



4. Planning ‘ ‘ R
Sub-projects | 1980 | 1981 | 1982 | 1983
. - . 1
Nucleonics - 2" s
Lithium processing - 4 |
Corrosion ‘ 5 : & 7

Nucleomcs experiments on cyclotron

Start 14 Mev radiation shleldmg expenments on the Van de Graaf
- Start EURACOS expenments on Titanium Hydrides |

Begmmng of experlments on gas evolution in the blanket .
Constructton of corros;on loop

Start operatlon of the corrosion Ioop

Start construction of the loop for stress corros;on tests

&"/wi’



CONVENTIONAL STRUCTURE MATERIALS o Area : New Energies = .
- Programme : Fusion Technology =
‘Project : Conventional Structure
: Materials

1. Description

This proposal is a continuation of the present program aiming to select and characterize ’
candidate materials for the endurance limits of first wall of a fusion reactor. .

An answer on the stability limits of the austenitic steels under fusion reactor conditions

and first informations on fatlgue and |rrad|atnon effects is the main objective

of this programme, ;
- The materials investigated are austenitic stamless steels containing manganese instead of nickel, -
at the Iong run titanium alloys might be considered.

14 Mev neutron damage effects. data will be obtained by simulation techmques {2 Mev

electron accelerator High Voltage Electron Microscope (HVEM) hght jon lIspra

cyclotron HFR- Petten). . :

2. Subprojects

- a) Metallurgical stability , .

Study of phase stability of austeriitic stalnless steel (in WhICh Nl |s partly. substltuted

by ‘Mn) with and without irradiation, below 600°C, is the major item of this subpro;ect.
Investigations are foreseen by using elctrical resistivity, Vickers hardness, light and electron’
microscope). Irradiation will be simulated by 2 Mev electrons. (' Van de Graaf), 1 Mev
electrons (HVEM) protons and « |rrad|atlons

‘b) Tensile propert/es

The knowledge of tensile properties will be used not-only for the des:gn of technoioglcal
structures but also as a mears to follow the formation of defect structure. <

A great part of the irradiations will be executed in the cyclotron by protons and He'
which implies developing mlnlaturlzatlon of tensile tests for specimen to be irradiated.

¢} Creep measurements

( Measurement of creep propertles of first wall materlals in the range 400 + 600°C
(radiation induced creep in the cyclotron and in pile creep expenments in HFR Petten)

d). Measurement of fatigue and crack growth

A post- JET machlne will work in-a pulsed mode and the matenals will consequent!y be subjected '
to fatigue. The contemporary action of fatigue damage and radlatlon damage in a power reactor
has never been studied and it will be a problem of major concern for materials scientists in fusion
technology It is mandatory to extend the study to the behaviour of cracks for an exact
" determination of lifetimes under fatigue or creep conditions.

The. foreseen activities include on-line measurements in the cyclotron by deveIOpmg simple
measurements for fatigue, creep-fatigue mteractlon fatigue crack growth and creep-crack
- growth, : : s

el BaSIC studies on advanced neutron targets.

The purpose of this proposal is the investigation of advanced targets for the productnon

of intense fields of highly’ energetlc (~ 14 Mev) neutrons (D-Li neutron booster and

D-Tigas target) :
A limited actW|ty |s foreseen mainly in the frame of the IEA

N

e

3. External collaborations

- Antwerpen Univ., KFA, CISE Milan, MPI Stuttgart, AERE Harwell ECN Petten,
Clarendon Lab. Oxford Univ., Rutherford Laboratory. .
- LASL, BNL, ORNL, Handferd E.D.L. in. USA.
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4, Planning
Sub-projects | 1 1980 | © 1981 ], 182 | 1983
Metallurgical ;tability ' v 2 3
Tensile propekrties e o ‘ ‘s 6
Creep‘and fatigue | ‘ ; a ‘ 1 5 6

OB WA =

Screening tests on phase stability of austenitic steels
Kinetics of phase transition o

Stqdy of irradiation induced defect structure.
Preparation of on line tests ‘

On line tests, in pile tests
‘Post irradiation tests

e
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ADVANCED MATERIALS |  Area : New Energies
- : i Programme : Fusion Technology

Project  : Advanced Materials

1. Description _ .
This activity is tightly linked to the activities of conceptual design and design of the
post-JET experiments, and is meant to indicate interesting new solutions for problems
which seem to be rather difficult to be solved by conventional engineering methods.
This project is the continuation of the present one and should furnish experfmental
data on materials up to now studied theoretically.

Il

2. Subprojects

a) Application of composite materials

- The aim is to prove feasibility of fibre- remforced matenals for the copper wmdmgs in the
magnet and for the central support unit.

. The envisaged activities in the field of copper windings |nc|ude the manufacturing

and working aspects of the conductor carried out in collaboration with industrial
laboratories, the mechanical.testing of sections of the conductor, electrical resistivity
measurements as a function of stram and the study of the plastic behaviour of copper-
tungsten composition.

The structural application of fiber remforced plastics for the central coil support of a

Tokamak will require the extension of feasibility studies and the development of heavy"

sections fabrication techniques .

Characterization at cryogenic temperatures on virgin and lrradnated speciniens

is foreseen.

[

b} Protective deposit for the first wa.l of thermonuclear machines and reactors

Itis propesed to perform in collaboration with IPP Garching the folldwinr tests on a
series of candidate coating materials (W, Mo, Ti, Al, B, etc and their carbides, nitrides and
silicides) . ' ‘ . .

- depositioh of candidate materials on austenitic steels -
— sputtering tests on the deposits produced by different techniques

c) Ceramics for fusion reactors

Candidates ceramic m'aterials for fusion reactor applications (Al, 05, Si;N,, BeO, YAG,
MgO, glasses and glass ceramic) will be characterized and- irradiated by X and gamma rays,
high energy electrons, light and heavy ions. Amorphization, compaction, swelling and
mechanical stresses induced at.extreme damage densities will be studied and correlated

to basic irradiation behaviour. Measurements of the e!ectrlcal properties of these

materials are also foreseen.

Y

3. External collaboraticns .

Collaboration is envisaged with . : * IPP Garching for sputtering experiments.
' : AERE - Harwell for irradiations
" MASPEC-CNR - Italy for preparation of ceramics
University of Genova - {taly for metal - ceramics
interface effects

European Industries (IRD, Newcastle, Montedison, Napoli, etc.)

113
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‘4. Planning
‘Sub-projects | 1980 .| 1981 |- 1982 | 1983
Composite materials : I 1 , 2 3
Coatings - - . f '4/
. ‘Ceramics o - .6 .

D OB LN -

Preparation of specimens
Mechanicai te;ts :
Evaluation of resufts o ,
" Preparation of an’tings - Sputtering éxperiments at Garching
‘Optical measurements o : :
Conductivity measuréments

v
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CYCLOTRON OPERATION .~ Area  : New Energies
S ‘ - : Programme : Fusion Technology
Project = : Cyclotron Operatfon
r‘ ‘ -~
1. Description .

" The MC-40 cyclotron, presently under construction by Scanditronix, should be installed
at JRC-Ispra during the first half of 1980. The cyclotron is going to be dedicated to
the simulation of the radiation damage in materials of a thermonuclear fusion reactor .
by energetic light ion lrradnatlon {p, d and He ions). :

2. Activities"

During the present plunannuaiprogram only three beam lines will be equupped with the

magnetic lenses, beam v;ewer ‘beam proftle monitor and vacuum system up to the

irradiation areas. - ‘ ’

The set-up of other beam {lines has to be mcluded in. the mu!tnannual program

1980-1983.

At the end of the pro;ect the foHowmg facilities should be avallable

- Irradiation chamber for post-irradiation testing and. structural investigations

- Chdmber for creep testing during irradiation ) - .

- lrradiation facility for on-line resistivity meaSurements '

- Chamber for fatigue testing !

- Facility for measurement of dlelectnc losses and e|ectr|cal conductnv:ty in msulatmg
~ materials . -

- Irradnatlon chamber for gas |mp|antatnon '

3. Extern'al collaborations .

- K.F.A. Jilich, for cyclotron irradiation expenments
- Hahn Meitner Institut, Berlin, for computer control of cyclotron operatlon

-



- B 38 =
4. Planning
Activities |~ 1980 | . 1981 | 1982 l 1983
Cyclotron operation 1 2 o 3
4 5 6 7

N

NO R WN -

Installation of cyclotron with three beam lines (July 1980)
Preliminary operation.of cyclotron terminated at end March 1981
“Installation of additional beam lines. and computer control of cyclotron operation
Design and construction of irradiation facilities
Instaliation of irradiation chamber for post irradiation analysis
Installation of computer:control of irradiation facilities

Installation ef on-line electrical resistivity, of the gas implantation lrradlatlon
chamber, and of the facility for insulators matenals ‘ :
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EUROPEAN TRITIUM LABORATORY Area ¢ New energies
Programme : Fusion technology
Project s European Tritium Laboratory

1. Description .

As stated in the proposal- of the ”European Programme in the field of Controlled Thermo-
nuclear Fusion’ (1979-1983), presented to the Council of Ministers (COM/78/616 final),

a European Tritium Laboratory is needed to demonstrate the capability of safe and reliable
handling of important amounts of tritium in a Post-JET device.

‘One of the main tasks of this laboratory will be the examination and qualification, from
safety and licensing points of view, of the main components and systems related to the
tritium handling. The experience and capabilities of the JRC-Ispra in safety problems and
heavy water reactors operation qualifies it for a contribution to the realisation of such

a European tritium laboratory. - -

2. Activities

It is proposed to carry-on exploratory work in order to identify the problems related

~ toafacility mainly intended for safety assessment and qualification of components .

and systems. This work will include the analysis and some experimental testing of

units of commercially available components, systems and assembling techmques in the

field of tritium handhng and confinement, and its control, taking into account also materials
behaviour, such as embrittlement and permeation phenomena or efficiencies and stand- - '
times of catalysts for hydrogen gas purification from impurities such as C (H, D, Tl4

and N (H, D, T)s.

"~ 3. External collaborations

Tight collaboration with the laboratories and industrlés dealing with tritium handiing,
development of components and optimisation of processes (CEA, KfK Jalich, etc.)
Connection with design people of post-JET machines '
Early contacts with Institutions and Authorities responsible for Safety and Health Physics
(in particular the italian DISP-CNEN).
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Activities | 1980 . | 1981 - | 1882 - |. 1983
Eluropen tritium kiaboratbry 1 - o
. B } 2 it e et et e g it
1 v‘ ,Ana|ysi§ of technology
"2 Preliminary design
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SUMMARY TABLE -
PROGRAMME  : B.3.'\THERMONUCL'E'AR' FUSION TECHNOLOGY
i Spec1flc Appropriations . .
Project 'Operatlng Invest-— jContracts Total .| Research |
‘ { expendit.| ments B - , | staff
1. Conceptual‘design stu—l . , . . '
dies on fusion reactort 204 B . 176 380 15
2. Blanket technology . 55 384 102 |} 741 .10
studies 3 7 o “s .
3. Studles on strugtural % - ' ‘ S ‘ o
materials L5t | =722 | 619 | 1852 _\13
4. Studies on’ advanced . . S :
‘materials 255 210 ~153 '618, ‘ >
5. Operation of the L I ' 40
cyclotron - 323 ‘830 B ”1153 N
6. Tritium testing - R : " ,
laboratory 102 o 142 -7 244 '5
TOTAL : | 1es0° | ‘2288 | 1050 | 4988 | 63y "
1980 , -} . .350 | 1610 233 2193
1981 a 1 409 ' 495 334 | 1238
1982 - 433 183 | 288 904 |
1983 - S LY R . 195 653

b

Research staff of 30 = were allocated to the corresponding
programme in the period 1977- 1980 o

¥
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OPINION OF THE.CCF

ON THE DRAFT. PROPOSAL -FOR A FOUR- YEAR PROGRAMME 1980~ 1983

OF THE JRC
ON THERMONUCLEAR FUSION TECHNOLOGY

1.

The CCF has examined the draft proposal for a research
programme (1980-83) of +he JRC' on thermonuclear fusion

technology.

- On fusion reactor studies, the CCF approves the proposed

programme with the following comments :

- conceptual studies, inclusive of. partlclpatlon in the
post JET definition wprk are‘lmportant and could be
reinforced, ) _

- these studies should include an evaluation Of the po-
tential of hybrids’for the European Communities.

‘This opinion is not shared by the NL and. UK delegations.

On materials sorting and development, the CCF agrees with

the substances of the JRC proposals, and insists on the
priority to be given to the uciiization f the cyclotron,
whose successful operation could contribute to prepare

Ispra for future work using new installations such as
oy _

-an Intense Neutron Source.

On the question;of tritium, the majority of the‘déiegations
expressed their support to the minimum proposal put forward
by the JRC, i.e. the immediate launching of exploratdry
studies ﬁb prepare a further assessment, to be made in due
time in common with the Associations, on the possible set-
ting up. of a European Tritium Laboratory. ' ‘

The French delegation proposes to limit these studies

w1th1n the framework of conceptual studies.



B.4. HIGH TENPERATURE MATERIALS

o
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B.4. High Temperature Materials

This programmé;‘which‘was started relatively recently, is
. intended to promote within the Community the development

of the hlgh—temperature materials required for future energy
technologies. : : .

This’programme consiets of three projects

- the first project concerns the High-temperature materials
information centre. This project will be centred on the
supply of information and the development of close contacts
with national and industrial energy programmes making use
of high-temperature materials. This activity.should promote
co-operation between the various research organlzatlons in
this field;"

.

- the title of the second project is Materials and engineering
studies. Tt is the result of a concentration of the broader
research areas of the present programme on materials used in
some energy technologies such as coal conversion, the petro-
chemical industry, nuclear process heat and solar energy con-
version. The studies carried out will be centred on mechanical
behaviour in corrosive atmospheres at high temperature, with
the aim of improving the life-time predlctlons of structures
working in such conditions. The work will include studies on »
corrosion, creep, creep-fatigue interaction, behaviour of coatings,
deflection tests, etc. under such experlmental conditions that
the correlation between laboratory results and industrial prac-
tice can be established; -

- the third project deals with a High-temperature materials data
bank. The need for such a bank has been evaluated in a recent
study carried out by an engineering consultancy firm. The ob-
jective of this project is to set up a data bank . containing
evaluated data on mechanical properties and corrosion resistance
of alloys used in .conversion plants.

The results of a first study'on the possible orientations for
the project for a large test facility as well as the small
manpower available for it have resulted'in this projec¢t being
restricted to an activity in the information centre (project 1)
in the next multiannual programme.
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HIGH TEMPERATURE MATERIALS Theme Future Forms of -Eiergy

INFORMATION CENTRE : ' Programme : High Temperature Materials
’ Project :.  HTM Information:Centre

1. Description

The -objectives of the project -are the -
- provision of 1nformatlon service functions to the European HTM
community ’ '
- encouragement of co- operatlon. :
The following fields will be covered : .
- . energy conversion €.g. coal gasification, nuclear process
heat, solar energy, thermonuclear fusion, etc.
~ energy conservation in conventional high temperature
technologles e.g. petro- -chemistry..
"The goal of thé project is to provide the HTM programme with a
"soft-ware" tool for achieving above mentioned objectives. '
It will build upon the experience gained during the 77/80 programme
period with the Meeting- Point projects. ‘ v
The objectlves will be achieved through a set of processes leadlng ‘ “ -
to the following results:

1
. i

Processes : ' Results

.

a) Information exchange Conferences,colloguia

Surveys, inquiries

b) Information collection

¢) Information disseminationk" : ' White-Book, hulletins,
Newsletter, proceedings

’d)‘Infcrmation transfer : .Training courses/seminars
e) Information storage _ :  Inventory of on-going research
£) Animation - . "+ Workshops on candidate areas

for European co-operation.

s

. 2. External collaboration

a) Users, producers and. research as well .as standards organlsatlons
active 1n the field.

5

b) Learned soc1eties.in'member states: (metals, corrosion, etc.).

»
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3. Timing B , ~ B ' .

Sub-project ’ _ 1980 - 1981 1982 1983

" Information Exchange' , 1 3 2 3
Information Collection = ‘ 4
information Disseminatién,  6 5 6 .6 5 6
Information Transfer » 7. 7 7 . 7
Information Stofage ’ ";‘ - 8"

1 European gconference in co-operation with European Corrosion Féderation‘

2 Interhational conference on HT Alloys

3 Colloquia on specific HTM R & D problem areas

4 Enquiry on on-going research in HIM field (questionnaire)

5 Edition of up-dated White Book

6 Publication of bulletins in regular intervals

7 Implémentétion of training scheme: 3 courses and seminars per year

8

Implementation of permanent inventory On‘on-going reséarch
(obtained through 4) '



MATERIALS AND ENGINEERING o Theme

, : Future Forms of Energy
STUDIES Programme : High Temperature Materials
/ : "Project . : Materials & Engineering

Studies

1. Description

The work aims to provide a materials understanding which enables
improved assessments to be made of the lifetime of structures operating
in .the torrosive environments associated with high temperature

processes and energy conversion systems of future importance, including
coal conversion, petrochemical, nuclear process hLeat, high temperature
Ieactor, solar power and nuclear fusion. Contact will be maintained
.with the other JRC projects requiring HTM information.

To satisfy these aims, the project will be concerned with aspects of
corrosion, creep and creep/fatigue interaction. To enable this ,
materials science based information to be transposed into an engineering
context some multiaxial tests will be performed. '

The industrial applications involve reaction vessels, pipes etc. and\
are .likely to have gas turbines associated. The materials will therefore
include representative Fe, Ni and Co base alloys with appropriate
coatings. The industrial operating environments.are character%?ed by
the presence of carbon, o¢xygen, sulphur compounds and may have other
complexities. Temperatures range 600 to " 1000°C The systematic

work will simulate these conditions. / :

2. /Sub-projects

a) Corrosion and Protection Studies

Study of the kinetics of corrosion on base material, coatings and
weldments will provide corrosion information suitable for extrap-
~olation to ‘industrial components.

~

b) Creep and Fatigue Studies

Studies of the deformation mode and fracture mechanism of selected
alloys and weldments under static and cyclic uniaxial and multiaxial
creep conditions will assist life time evaluation.

3. External collaboration

Collaboration\with users and producers of high temperature alloys,
safety authorities etc. in the relevant fields.



v 4. Timing ) o
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Sub-project e 1980 1981 1982 1983

Corrosion and~Protection'/~_ 1 ) 2 "3 ‘ 4

Creep and Fatigue 5 6 7 8 9 ~'10: , 11
1 Corrosion results in carburising, oxidising,‘sulphidising

6

10
11

/

atmospheres on first group of materials (Alloy 800H, 25/35/(Nb W)
Hastelloy X, IN739 HS]88)

Er051on test results on selected materials and coatlngs in
carburising, ox1d1s1ng, sulphldlslng atmospheres

Corros1on and erosion: test results on. selected materials and;
coatlngs in more complex gas atmosphere :

Information on corr031on and protectlon mechanlsms for llfetlme

estimation . . Lo oo

Creep'test results in carbur1s1ng, ox1d1s1ng, sulph1d1s1ng
atmosphere for a selected materlal

x

Plain tube. creep tests (pressure, end and thermal loads,

. temperature, inert environment) . Constructlon of environmental

rigs for complex loads

Results obtained on LCF tests in carburlslng/ox1dlslng

* atmosphere

Creep tests on welded tubes, conditions. as (6) and plaln tube'
tests on env¥ireonmental rlgs o

Creep and fatlgue results in more complex atmosphere
Creep tests on welded tubes w1th env1ronmental simulation

Informatlon on creep and fatigue mechanlsms for lifetime
estimation together with prellmlnary conclusions on complex
stress’ behav1our : ‘ *
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HIGH TEMPERATURE MATERIALS
DATA BANK

*

v ‘ .
1. Description

Theme

- Programme

Project

s es  se

i (’7&/ |

-Future porms of Energy
'High Temperature Materials

High Temperature Materials -
Data Bank

. The objective of this project is the implementation of a data bank.
The target is focused on evaluated materials data related to - :
mechanical and corrosive properties of alloys which are used’ .
in energy conversion plants (complementary to HTM programme R & D.
projects candidate materlals- Alloy 800 group and 25 % Cr, 35 % Ni

+ Nb or W).

The goal for the operational data bank is the provision of .
.- an instrument for the identification of areas where research

in data generation warrants stlmulatlon, and

.= service functlon to users.

A two step approach will be followed:

Step a) Preliminary demonstration éhase:

- - Identification of data sources

- Initiation of data collection and formattlng action
- Publication of a demonstration output (hand ‘book)

- Testing user's reaction and user sensibilisation -

- Design of 1mplementatlon phase (assistance JRC Ispra)

- Establlshment of data evaluation functions

;Step b) Implementation phase:

- Utlllsatlon of JRC Ispra, depart A, fac111t1es and
assistance (soft-ware (ADABAS) and. hard-ware) for data
input, storage and- retrleval function

- System testing:

- Demonstration of system operatlon

—-Operation

2. External collaboration

1

Users, producers and research organizations involved in the field.
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3. Timing
. ‘sub-projects 1980 1981 1982 1983
Preliminary demonstration - v .
p ; 1, 2 4
period '
v : : 5.
Implementation data bank i ______________________
‘ ], e e
\ V e o 2 mmmmmmm o
{(experimental operation) ; , 3 6. 7

e B R ST S U SR U RSN

’ Data oollection

Data formatting v

\ Data bank deSign
Demonstrationhandbook'
‘Evaluation process
Implementation
DemonStragion: data bank operation .

Continuous operation
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' SUMMARY TABLE

PROGRAMME : B.4. HIGH TEMPERATURE MATERIAL‘S‘

Specific Appropriations

4

Project i - : . |r
rojec Operat%§g Invest Contracts Total esearch
expendit. |, ments » staff
1. Information centre 1 153 - . 164 317 - 5
2. Materiqls & engineering - o
studies - ‘ 966 867 140 1973 30
3. Data bank 341 - 536 . 877 3
TOTAL 1460 867 840 | - 3167 - - 38%
1980 ~305 1350 251 906
1981 346 - 247 " 259 852
1982 392 t131 L 216 739
1983 417 139 14 | 670
%  Research staff of 35 ‘were allocated to the corresponding

programme in the period 1977-1980.
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'ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT-
"HIGH TEMPERATURE MATERIALS" .

STATEMENT o

The Advisory Committee for Programme Management "High Tempe-

)rature_Materials" met on February 8th/9th, 1979, under the
chairmanship‘of Mr:~K. Halpin to examine on. the request of
the GeneralvAdvisory,Committee,;the Commission's proposal
for Theme B.4. "High Temperature Materials' of the J01nt

AResearch Centre's 1980~1983 multi- annual research programme.

The Committee declared itself satisfied with the scope and

" scale ofvthetproposed High Temperature Materials programme,

taking into account the limited'staff and budget available.

The Committee underlines the importance of problems in high
temperature'materials technolOgy. In this respect, several
members would support proposals to increase: the programme

to 1nclude other flelds. o ‘ St

'Furthermore,'the‘Committee welcomes-the degree of collabor—
atlon and 1ntegrat10n so far achieved between the programme
and Community industries and_pro;ects. It loaks forward to
a‘continuation and if possible,‘enhancement of this cooper-

ation,'leading‘to a more precise definition of. specific aims

and priorities as the programme develops.

Wlthln the context of thlS programme, the Commlttee belleves'

~efforts applied to materlals for thermonuclear fusion to be‘

‘ untimely. .

Regarding a large component test facility, the Committee

- notes that with the resources available, construction is
not proposed However, it agrees that the matter of large
“scale test facilities be further reviewed in the course of

the new programme. - : s o S [ : )

o
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The Committee agreed in principle to. the proposals for the
HTM Informatlon Centre.. The title of "information storage"

should be replaced by "1nventory of research ‘programmes"

The Committee agreeS’to the proposal for Material and

" Engineering Studies and supports the intention to contlnue
- work leading to the understarding of materlal behaviour in
conditions common to a number .of appllcatlons and would
welcome increased links with relevant englneerlng prOjeCtS
and aspects within the Communlty. It is understood that
the work at present undertaken in connectlon with Cost 50
round IT will continue untll the conclusion of the present

agreement. L : ' »

The Committee entirely'agrees:with the. proposal for the
. High Temperature Materlals Data Bank and welcomes 1ts in-

itial concentratlon on a small number of materlals.

The Committee is encouraged, when ‘preparing its'opinion;

by the prcgress'being made in the present programme . .

(29
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C.1. Protection of the Environment

This programme is essentially a continuatien of the current
programme, which is further concentrated and includes a new
emphasis on industrial chemical substances. This emphasis is

" justified by the worldwide concern about environmental chemicals,
and by regulation of their use. All the activities of this
programme are dedicated to supporting the Commission's services"
in establishing "criteria documents", the programme itself being
prepared and executed in close co-operation with the indirect
action programme in the same field.

In the area of chemicals there are five projects :

a)

b)

a)

e)

ECDIN (Envlronmental Chemlcals Data and Information Network)
dealing with the collection and computer storage of environ-
mentally relevant data on industrial chemicals, predominantly
organics, in the categories of nomenclature, manufacture, use,
fate, effects and legislation. ECDIN started as a pilot
project in 1973. Tt is intended to make it the "information
backbone" for the practical implementation of a number of
directives and regulations of the Community. ‘

It is proposed :

to make ECDIN progressively operational, giving priority to the
needs of the Commission, as for instance to the directive of

4 May 1976 on the discharge of dangerous substances into water
and to the (draft) modification of the 6th amendment of the 1967

directive on classification of dangerous substances.

to give priority access to users within the Community in the

" period 1980 83.

to build up the network of ECDIN partners for continuous input,
filling-up and updating of data.

to give access to ECDIN mainly through EURONET.

to carry out research essenﬁially on priorization of chemical
tesﬁing , structure activity relationship and linking of
distributed data bases. Such a data bank is not only an inform-
ation system, but also allowg for the‘tidentification of research
areas and for setting priorities in research.

Exposure to chemicals : this proposal deals with the fate (pathway

.degradation) and concentrations of individual chemicals to which

man and environment are exposed. Exposure data are the basis of
risk analyses. Calculations of degradation constants will be
converted into exposure through models (work mostly to be done by
contract). Cases of real exposure will be measured in the frame-

- work of the subproject Indoor Pollution. Qualitative and quanti-

tative determination of indoor pollutants will be made in private
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homes, schools, department stores, and p0551bly occupatlonal
environments, = If justified by analytlcal results a test chamber

to isolate sourcés would be constructed ' , .

The laboratorles of .Organic- Chemistry in the Petten Establlshment
have spec1allzed in the preparation of standard reference materials
and in reference analytical methods for organic chemical substances.

"These activities, which should continue essentially along the same
lines together with research on toxic organics which may migrate’
from polymeric packaging materials into. foodstuffs, will be carried .

-~ out in the subproject Chemical Products Organics. ) :

' Finally, within the "Action Programme on: Safety and Health at Work"
decided byithe'Council on 29 June 1978, the Commission (Directorate-
General for Employment and Social Affairs) is considering the possi-
bility of preposing ‘to the ACPM speciflc research actions whlch the
JRC would carry out. - T : ;

.= Air quality thlS project represents essentlally the present activity of
"Particle Formation". It deals with gases and partlcles, which :
result from the reactions between nitrogen oxides, ozone and-
hydrocarbons (o_ hoth anthropogenic and biogenic orlgln),‘under
the 1nfluence of ultraviolet radiation.

- Water quality' this project deals with the analysis’ of organic
micropollutants in water with empha51s on coupling of liquid.
chromatography and mass spectrometry,and with some bioindicators
for water pollutants :

- Heavy metals pollution, exposure and health effects :the levels
of exposure to heavy metals in specific situations will be
evaluated and the metabolism and the biochemical eftects of these
metals together with the extrapolatlon of experiments on anlmals
" to man will be studled The spe01al situations env:saged are
" the production of energy, the incineration of municipal waste, the
domestic enviromment and poss1bly the use of fertllJzers.

In addition to these activities a pIOJect in the field of power
ecology will be executed~’ ‘

- Env1ronmental 1mpact of power plants ; this project is restricted

" to the measurement and description of nitrogen-oxidesand sulfur
dioxide concentrations in the vicinity of conventional power plants,
using‘availahle remote and in situ measurement techniques.
This‘activity Will .be carried out in collaboration with the
corresponding Indiréct  Action programme. - L
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ECDIN ' s © " Area : Study and Protection of the
) - : ~Environment

Programme :° Environmental Protectlon

Project  : EcpIn

1. Description ‘ s : Co o

_ During the pilot phase of ECDIN (E nvironmental Chemlcals Data and Informat:on Network)
were defined: the fields of investigation, the mode of representation of data,

and the storage procedures and updating of data relating to chemical compounds liable to
enter and affect the environment. The proposed ECDIN pro;ect consists of a transition

L34

" froma pilot phase to an operatuonal one. ‘ ) S

. Two stages are foreseen

A

a) Establishment of an operatnonal system to meet the requ:rements of the Services of

the Commlssxon (directives on dangerous substances and waste and others (1980 — 1981)

» b) Setting up of an operational system for the requirements of the Member States and other
interested orgamsatlons (1982 - 1983) ‘

2. Subprojects R : j ' : R -

a) Data collection for the substances appearing in existing directives.

b) Further development of:the ECDIN system to accomodate the probable
needs -of proposed directives'or modifications of existing directives.

¢) Continued data collection for other env1ronmental chemlcals u51ng
easily avallable data. !

d). Creation of an input network for ECDIN using as network partners

- . specialised institutes having existing data files, bibliographic
systems or expertise in one of the fields covered by ECDIN.

e) Provision of access to ECDIN primarily through EURONET but also .

* through local searchlng of the data bank by staff on the ECDIN central

unit.

£) Development of technlques which w111 be useful in conjunctlon w1th the
" ECDIN data bank. Research topics to 1nclude :

L

(i) Establlshment of prlorltles for testing chemical substances based
on exposure criteria. ‘ '

(1i) Prediction of the toxicity of new substances (extension of QSAR
techniques used in the design of new pesticides).

3. External collaborations

ECDIN has been conceived as a network. This'implies collaboration with all

the 13 indirect action contractors and with numerous laboratories in the -

Member States (e.g. DABAWAS, Dortmund; L.F.U,, Karlsruhe, INSERM, Paris;
I.D.I.S., Bielefeld, etc.) with several U.S. laboratories and with 1nter-
natlonal organisations such as UNEP and ILO. -
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INDOOR POLLUTION | Area : Study-and protection of the environment
’ ' - Programme : Environmental Protection
" Project - : Exposure to Chemicals

‘Subproject: . Indoor Poliution
1. Description

Indoor air pollution in residential, administrative and public buildings (e.g. schools) as

well as in traffic vehicles and its effects on man have been only occasionally studied so far,

though it would appear easier to study a close environment as comparad to an open

environment. ~

Two research lines are proposed

a) Inventory of indoor pollution sources (heaters paints, dlshes and glasses chemical
products for cleaning)

b) = Amalysis of pollutants and characterization of pollutants sources

2. Subpro;ects

a) lnventory of pollution sources in connection with the program proposals ECDIN and
Heavy Metals Pollution / Exposure and Health Effects \

b)  Measuring campaigns in order to .
- establish indoor pollution levels in the above mentioned env:ranments
- check whether typical pollution patterns exist
- identify "new chemicals'’ of environmental concern
- to get hints on important indoor poliution sources

c} - Construction of a test chamber for indoor pollution sources

d) Characterization of indoor pollution and establishment of concentrition laws as a
- function of identified conditions (materials, air changements)

3. External collaborations
Collaboration with interested laboratories within the Community is envisaged. First
contacts with TNO, Delft have been established
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CHEMICAL PRODUCTS — ORGANICS ~  Area : Study and Protection of the
' ‘ ’ ‘ A Environment .
Programme : Environmental Protection _

Project : _iExpﬂésur*e to Chemicals
. Subpreject: " Chemical Products,
1. Description : Obrgar‘n cs

The efficient control of air, water and domestic pollution by organic chemicals rests on

two essential requirements: the existence of analytical methods of sufficient sensitivity

and precision and the avallablhty of reference materials of suitable purity to cahbrate

methods and apparatus. Fields of special interest are the control of carcinogenic

materials {polyaromatic hydrocarbons and their derivatives, polychlorinated hydrocarbons
_and other potentially toxic chemicals) in.the environment (air, water) and the determination

- of toxic organic products (plastic additives) whicl{ may enter foodstuffs from polymeric -
packaging materials. Some work is to be carried out on radiochemical characterization of .
polymers, too. In the first case the organic chemicals which are to be controlled effectively
have to be made available in sufficient quantities and purlty grades to allow their identification
and quantitation in environmental samples. '
In the area of domestic poliution, the development of reliable methods of analys:s and
measurement is & first requurement followed by the provusnon of suitable cahbratlon

and reference materials.

~ The experimental work is to be complemented by a scientific in‘formation group.

-

2 Subprojects i o - , o

a) Analytical metbods and calibration materials..

- carcmogenlc materials (polyaromatic and polychlormated hydrocarbons and
derivatives)

- polymeric materials (antlox1dants plastlcnsers dyestuffs radlatlon chemistry of
polymiers) -

b) Scientific information office = I ) S

- to carry out surveys and evaluate future needs in. this: field
- to orgamze working parties, conferences and courses on related subjects

3. External collaborations , B

Close and efficient collaboration with ‘many expert (public service and research)
laboratories in the EC on these subjects has been established and is to.be contmued
Remark: some of these activities can be incorporated into theme
“Specific Support to sectoral activities of the Commission”'

R * A

[}
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4. Planning
Sub-projects { 1980 | 1981 | 1982 | 1983
Carcinogenic and other toxic o . ) s . ‘
Materlals ‘
Scientific information office s ; 67 o 5/7 6

Methylchrysenes/sulfur containing heterocycles
‘Antioxidants, plasficisers polychiorinated biphenyls
6-ring polyaromatic hydrocarbons, dyestuffs
i Nltrogen containing heterocycles, radiation charactenzatxon of polymers
“Workshop
Scientific conference
Safety course '

N oD N
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AIR QUALITY o : : - Area | : Study and Protection of the
' S ' B Environment

. Programme : Environmental Protection
Project ' Air Quality

1. Description o .

The project proposes a global study of the complex air pollution system: the combined
effects of the primary natural and anthropogemc emissions and the analysis of the
transformations which they undergo due to chemical and photochemical reactions.

The knowledge of the physico-chemical behaviour of atmospheric pollutants (chemical
products) is essential in order to establish "‘air quality criteria”, which regard. the
relations between concentration and the associated adverse effects, and to ‘develop a
strategy for pollution control. :

2. Subprojects S | B

a) - Analysis of étmoépheric pollutants (concentratipn, type, chemical composition)

b)  Chemical and photochemical reactions (in-situ infrared spectroscopy with -
Fourier Transform for the measurements of orgamc mtrogenous and oxygenous
compounds) '

¢}  Mutagenic Test (in order to evaiuate the correlatlons between carcinogenic
and mutagenic activity of certain pollutants selected by contracts to specialized
laboratories) , | ‘ \

3. External collaborations

Laboratories of the concerted action, organized by DG X! under the same heading
(8 countries). ~
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WATER QUALITY | ) o Area : ‘Study and Protection of the
: T : ' S .~ Environment ,
‘Programme : Environmental Protectlon

Project " ! Water Quallty

1. ‘DescrlptiOn

To establish water quality criteria then standards, analytical methods must be developed .
and the pollution effect on man, animals and plants must be studied. This project
proposes three research dlrectrons ,

a)  Improvement of analytical methods for identifying traces of organic compounds
not detectable by means of the gas chromatography commonly used.

by  Study of the chemical transformation and the fate of water pollutants. .

c) Development of global response bioindicator-systems able to give warning
(sensitive to organic and mineral pollutants that may be identified by chemical
methods)

2. Subprojects

a) Identification of compounds that are difficult to detect (about, 80%)

b) Development of automatic methods for identifying and quantifying the overmentloned

_ compounds (these methods wrll ‘be based onanalytical references mass-spectra,

" retention index)

c) Combination of methods of liquid chromatography at hlgh pressure and mass- spectrometry
to improve-analytical methods

d) Measurements of the pollutant toxrcuty on some blO rndlcator spec:es in laboratory
conditions - o

e) Measurements of the pollutant toxscrty in semi- natural conditions. . ‘ ;o

3. External collaborations ‘
- M.B.A., Plymouth ' o : i

- University of Parma

- FBAW, U.K, :

" - Institut fir Wasser und Abfallwrrtschaft Karlsruhe
- Participants to the Cost action 64 b.
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HEAVY METAL POLLUTION: “Area : Study and protection of the environment
EXPOSURE AND HEALTH EFFECTS Programme i Environmental protaction
. a o Project ! Heavy metal pollution

Exposure and health effects

1. Description

The technologucal development has raised new problems in the frame of heavy metals

toxicology at traces level.

In order to establish environmental quality standards for heavy metals (HM) itis necessary

to study by an integrated approach:

- The problems of HM emission from different pollution sources (fuels propellents, burned
wastes, food, land, fertilizers, etc.)

- The distribution and relevance HM pollutants in the environment,.in relation to the
natural HM content of the biosphere . :

- The HM exposure levels to individuals and populatnns and the corresponding biochemical,
physiological and pathologica| significance

The proposed activity, which is structly coordinated with natlonal activities at the Community
level, deals essentially with two points:

- The study of dose-effect relatlonshlps for drfferent HM, independently of the emission

' sources

The study of specific exposure sutuatlons of high pnorlty for the Commumty Action
Programme on the environment

During the programme period the subproject ILE (1977 80 programme) w1ll be
continued. . .

2. Subprojects

a) Study of health effects (metabolic behaviour, biochemical effects)by means of nuclear
and radiochemical techniques, which are not commonly available to blochemlcal laboratories
- Data collection and critical analysis ‘
- Laboratory experiments on small mammals
- Biochemical experiments on human-tissUes

b) Study of specific exposure situations, based on the critical pathways approach
- - Chemical analysis-(neutron activation, spectrochem«cal techmques X—ray fluorescence
mass spectroscopy) :
- Evolution models for HM in the biosphere

3. External ‘collaborations

- All contractants engaged in the correspondlng actlon of the Environment
and Radioprotection indirect action programme

- All contractants of the Environment and Consumer Protection Service

- Several universities

- Electricity producers (B, UK, EIR)

- - Several national laboratories (E.G., VGB-Essen, NCB-Middlesex)

Y
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ENVIRONMENTAL IMPACT OF POWER PLANTS

I Area . Study and Protection of the -
. . , o . Environment ‘
Programme : Environmental Protection
Project . : Environmental Impact of

Power Plants .

1. Description ' S - . .

The increasing energy demand makes economlcally mterestmg Iow quallty fossil fuels,
in particular high sulphur coals. This fact requires a better knowledge on dispersion .

‘of pollutants released from electrothermal power plants into the atmosphere (particularly

SO, and NO,) This project consists to simulate and describe the dispersion of these
pollutants in atmosphere in order to help the definition of air quality standards near
power plants and to make easier the studies of the possnble impact of even more
powerful plants.

2. Subprojects

a) Selectlon of typical power plants (geographncal meteorologlcal orographlc etc.
criteria)

b) Measurement of parameters mterestmg dispersion models (experiments in sutu

using ‘Cospec, Teletec, Lidar, Tracers and long duration campaigns)
c) Data processing and development models
d) Evaluation of the “‘dispersion capacity”’ of the site

. 3. External collaborations

- National electric companies -
- -KFK, Karlsruhe - .
- University of Munich

- DFVLR, Garmisch

- CNR, Turin/Rome

- IFA Bologna
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SUMMARY TABLE

PROGRAMME : C.l1 PROTECTION OF THE ENVIRONMENT‘

’

Specific Appropriations--

programme in-the perlod 1977-1980.

Project Operé t%nc_;' Invest-; Contractd. Total Research.
expendit ments staff

1. ECDIN 63 125 2138 2316 25

2a Indoor pollution 125, 128 64 l317‘ 7

2b Orgaﬁic subsj:anceé 268. 211 25 504, 8

3. Air quality '#62 T 199  125 686, 18

4. Water qua;ity 125. 52 - 187, \ 10

5. Heavy metals , - : -
pollution ' 31“1 62- 60 433 15

> i?pggxézépigzt:nv.’ 122 - 61 183 7

TOTAL 1376 787 2473 * | 4636 90 %

1980 401 244 654 1299

1981 426 222 .847 11495_

1982 . 368 209 | 590 1167

1983 181 112 382  6§§7

i Research staff of 80 were allocated to the correspondlng

)45 -
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT
. "ENVIRONMENT AND RESOURCES"

OPINION OF THE ACPMV"ENVIRONMENT AND RESOURCES"
ON THE PROGRAMME PROPOSAL "PROTECTION OF THE ENVIRONMENT" AND
"SEA PROTECTION" .

(The latter is part of the programme "Remote Sensing").
S p o .

1. The'Advisory Committee approves the general outline and
balance of the proposed Pprogramme. Nevertheless it for—
. mulates prlorltles for execution of the programme, and
a few minor changes to the 1n1t1al condltlons Wthh 1t
\con51ders would be easier to ‘achieve in collaboratlon
with the JRC if the decision of the Council of Mlnlsters
is framed in general enough terms. | ‘

The prlorltles and changes are detalled in the follow1ng.

2. ECDIN , ,
The Committee generally recommends that ECDIN become
operational as soon as possible on the basis of the
document "Summary of the ECDIN Proposal" of 15.2.1979,

" giving priority to the support of existing directives
~and to the preparatlon of an inventory of existing
\1ndustr1al chemicals. Durlng thlS programme perlod the
network ‘of member state nodal p01nts should be esta—
bllshed The Commlttee con51ders that the resources
detalled in the proposal,are barely adequate for the
purposes described. o ‘ |
This is espec1ally ev1dent in the contracts for data
.collectlon although contrlbutlon from direct and in-
direct actions‘are in. balance. A substantial supplement
to- thlS fundlng should be sought from co-ordinated/con-
certed actions and by users, partlcularly in the Com- .

mission.
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More research should be done concerning\user groups
before setting up an‘operational‘system to meet the
requlrements of the member states and other interes-

ted organlzatlons.

The Committee welcomed the two propoeale'onl"exposure“
(Indoor Pollutlon at Ispra and Chemical Products -

Organlcs at Petten)

- They recognize the relevance of the Petten\propOSal

to the Environment programme.

T

'The introduction of mutageniC/screening in the Air

Quality project should be preceded by intense consulta-
tion with the Contact Group~Mutagenicitj -
Although acceptlng a reduction in the size of the pro-

ject, the study of the Po Valley (anthropogenlc/blo—

" genic sources of pollution) should not be abandoned

immediately. -

The studies’of eutrophication should not be abruptly
stopped. The evaluation of ecotox1cologlcal effects of
dhemlcals in water should be done in the framework of

the corresponding 1ndlrect and concerted actions.

‘Mention should be made of the intention to bring the

ILE experiment to a useful conclusion in the programme

period.

The Committee recommends.that the action on Environ-

mental Impact of power stations be pursued as described

in the proposal with an early review of its services in

validating mathematical models.

The Committee agrees to the JRC proposal "Sea Protection",

'committing‘70% of the.effort to hydrocarbon pollution (with
,not more than 1 or 2 test sites), 20% to support UNEP MED
research act1v1t1es and 10% to design a future (hydrocarbon)

“pollutlon monitoring network for the Medlterranean based on

remote sensing techniques.
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C.2. Remote Sensing from Space

It is proposed that the activities be limited to two research
projects only, along the lines of the present activities : one
" project in agriculture and one in environmental protection. Ty
In addition, the JRC will put its know-how and its equipment
to use through promotion, assistance and education activities
in these new techniques. Furthermore, ad hoc contributions of the
"JRC are envisaged in the field of technical assistance to those
Developing Countries linked to the European Communlty by agreements
‘ coverlng scientific and technlcal aspects.

Agriculture

=

. Taking into account the present experience at the JRC, it is
proposed that remote sensing techniques«be‘applied s
- to the construction of a reglonal forecast model for the grain
harvest (in Europe);
- or tO»thG_COﬂStIUCinD of a regional forecast model for rice
production in Western Africa;

- or to a study of land use in rural areas (in Enrope), which'
could be linked to the first possibility.

A choice will have to be made between these applications, taking

into account the interest shown by our partners and the limited
resources available to the JRC. For the first two projects the
research would bear. on the feasibility of measuring bioclimatic
parameters associated with the phases of the phenological calendar

or the plants undéer examination, together with the validation of
agrometeorological models developed in close collaboration with
competent national research institutes. The third project consists.

of a comparison between the present use of the land and a utilization
optimized on the basis of measured charactexistics. This research’ ,
would contribute to the establlshment of optimum utilization mapsk .
of the rural areas.

The first progect is related to agrlcultural policy (DG VI) in
particular.

The second project fits into the general framework of development
aid policy (DG VIII), and more specifically into the policy on
the proposed financing by the European Development Fund of 40.000
hectares of rice- flelds in the nger Banl area. :

The third prOject would be an integral part of the  research programme
on land use and rural resources -in the framework of the agricultural
policy.
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Protection of the Sea

, : . N :
This project consists of two parts

- the first part is devoted to evaluating the considerable
quantity of information supplied by the Numbus-G satellite
between 1978 and 1980/81. The 1nformatlon collected by the
CzCS (Coastal Zone Color Scanner) ‘and used under the Eurasep
'prOJect in the present programme will be retrospectively
evaluated and in particular will enable studies on oceano-
graphic optics (reflection and absorption at the surface and
light fields under the water surface) and on atmospherlc

: phy51cs (fog zones) to be carried out;

- the second part consists of an overall study project on the
Mediterranean Sea in cooperation with a large number of
institutes in countries bordering it.

The JRC will provide : '

1) a general framework for research in the form of worklng

- parties by research subject, 5

2) techniecal a551stance notably in remote sen51nq and
pollutlon sensing; :

3) heavy equipment (alrcraft fitted out for remote sensing
or oceanographic ships chartered by the JRC) or specialized
. apparatus (buoys' and mobile measuring units).

The research areas considered include : “evaluation of marine

pollution caused by atmospheric pollution, basic research and
monitoring of heavy metals and chlorinated hydrocarbons, the

transport of pollutants along the coast and the detectlon of

hydrocarbon spill. \

These activities are to be seen in the context of a large number -
of international agreements or protocols : the 1975 Barcelona
Convention of which the Commission is a signatory, the UNEP's
MED-POL programme and the Protocol on-Cooperation in Combating
Pollution in the Mediterranean.:The Environment and Consumer
Protection Servite proposed to UNEP in November 1978 that the
JRC participate in the Programme of Research and Continuous Moni-
torlng of the Pollution in the Medlterranean Sea.:
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- AGRICULTURE ‘
YIELD FORECASTING (WHEAT) .
‘ ’ Area : Study and protection of the environment
Programme : Remote sensing from space
Project N Agri‘culture - Yield forecasting (wheat)

1. Description

The early forecasting of yields has today assumed great importance for the farming ecb‘nomy.
The refinement of remote sensing techniques allows us already to envisage the setting up
of a system of cereal forecasting.which is standardised, synoptical, fast and sufficiently
precise. A methodology specially adapted to meet European requirements could be worked
out on the basis of data acquired by the new sensors whlch will be available in 1981 with the
second generation satellites (LANDSAT-D).
The project in question proposes\the study of yield forecastmg mode! of wheat charac-
terised by a precision responding to the criteria 95 - 90 (95 percent ‘during 90 percent years).
To achieve this, 3 axis of research are foreseen:
a) determination of ecozones (zones in which the cultivation is run on the same lmes)
b) development of agrometeorologlcal models :

c) establishment of a phenological calendar

2. Subprojects

~a) Establishment of a climatic regression model (calendar time scale)
b) Establishment of a climatic regression model (mean phenologlcal
time scale within the considered ecozone)
c) Establishment of a regression mode! (true phenological time scale)
d) Attempt to establish a biostructural mode! {direct relatlonshlp -reflectance- blomass yield)
e) Availability of the methodology to users

3. External collaborations

Several laboratories and institutes in the eight Member States already engaged in
collaboration (AGRESTE and TELLUS Projects): agronomy institutes, hydrology
~ and soil institutes - o
- International organisations: ESA, WMO, FAO
- NASA
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AGRICULTURE
REGIONAL MODEL FOR RICE PRODUCTION (MALI)
‘Area ; Study and protection of the environment . -
Programme : Remote sensing from space '
Project ' : Agriculture - Regional model for rice
‘ production

1 Description

The forecasting of yields has today assumed great lmportance for the agricultural economy
of developing countries (preparatjon of new cultivated zones, making better use of the
resources of irrigation water, improvement of yields). Recourse to aerospatial remote
sensing techniques is often necessary because of the ground organisation and !ts weknesses
~and the difficulty of access. -
The project in question proposes a study of a hydroloqucal mode! of the Niger-Bani system
in order to forecast the resources of water in the swamp areas of the inland delta before
they are fed into the rice-fields, and the study of forecast models of yield of the rice harvest
responding to the criteria 80/90 (80 percent during 90 percent.years). The combination of
the two models should allow an estimate of production in the prepared zone.

2, 'Subprojects :

a)  Study of the hydrological model of the inland delta (physiographic characters, use .
B of LANDSAT imagery, platforms for hydrological data collection)
b) - Establishment of a phenological calendar
c) Development of a climatic regression model (true phenologlcal time scale)
d) Attempt to establish a biostructural model (relationship of direct reflectance
~ biomass — yield) B ‘
e} = Establishment of a model for reglonal productlon e

3. External collaborations

- Instr(ute of research for troplcal agnculture Mah

- ORSTOM, Paris

- - Association for Regional Development in Western Africa - Mopts (Mah)
- International orgamsatlons (ESA WMO, FAO)

- NASA
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Sub-projects

1980

- 1981

| 1982

1983

IS
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AGRICULTURE o ‘ - Area _ : Study and Protection of the
RURAL LAND USE o ‘ " Environment "~ -
' - Programme : Remote Sensing from Space

Project : Agriculture - Rural Land Use

1. Description

The.surface area of land under cultivation in Europe is decreasing as a result of the

expansion of urbanisation, of communication networks, of industrialisation and the

increase of pollution. In order to plan the best ways of utilising the land we must

determine its physical capacity, both ‘sacial and economic, and compare this with -

its actual usage. ‘

Today, remote sensing techniques allow us to determine synoptlcaHy and almost in

. real-time a region which has to be planned.

The pro;ect in question envusages three stages of research:

- Determination of the actual land use

- Determination of factors linked to its potential use (soil mousture type and
structure of soil)

- Preparation of thematic maps comblnlng the data acquired by remote sensing
and those coming from other sources. :

'

2. Subprojects

a) Measurement and analysis of the spectral signatures of land situated in rural
zones (based on systematic ground truthing). .

'b)  Processing of the data and recognition of patterns (based on the spectral
contents, the shape and contours, the texture). .

c) Establishment of criteria for classifying land use (e.q. rules relative to
less-favoured areas).

3. External coliaborations

- All the indirect action contractors in ‘“‘Agricultural Research’” organized by the
- Directorate General for Agriculture

- International organisations: ESA, FAO, EARSe L/W G.4.

- Various Community Institutes (e.g. Agricultural University Wageningen).

-3
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Sub-projects .1 1980 | 1981 | 1982 | 1983
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SEA PROTECTION ' - Area : -Study and Protectlon of
‘ - ‘ the Environment b
- Programme Remote Sensing from Space
Project : Sea Protection

Y

1. Description

The "Sea Protection" activities of the JRC consist in. two projects combining
remote sensing by satellites, sea truth: measurement (hy shore-based laboratories

-as well as vessels, fixed and drlftlng buoys,'automatlc stations) and data

concentration by satellites.

A small part of :the effort is.allocated to some laboratory research necessary
to. characterize the pollutants and their fate in the marine env1ronment

The scope of these projects is to assess and demonstrate the fea51bility of
an eventual permanent, global system of monitoring of the Furopean seas, based

on space-technology, which could then be bullt and operated by approprlate
organizations (ESA, etc...).

2% Sub—projects

Sub—pro;ect 1

“Continuation of the EURASEP PrOJect w1th a decrea51ng effort In thls progect, K

emphasis has been put on sediments, gelbstoffe, chlorophyl in the northern seas
of Europe, As the Nimbus 7 satellite has been launched at the end of ‘78,
important data WLll be collected in 1979 and processing of these data will
logically overlap w1th the next multlannual perlod . ‘

Sub-project 2 : .

Start-up of a new project, MEDEAS, w1th empha51s on the Mediterranean basin,
which deals with phy51calparameters different from EURASEP, mainly hydrocarbons,
in agreement with the priorities given by EEC in the frame of the MED POL
programme of UNEP. This project will be based on- TIROS N, NOAA-A, Landsat D,
Seasat B, Meteosat II observation satellites as well as the ARGOS system for
localisation and Meteosat for data: concentration. The lack of appropriate
radar-satellite will be offset by using an alrplane equipped with SAR/SLAR
facilities.

It w1ll be. backed-up by some laboratory research on pollutants and thelr fate
in the marlne environment.

Thls prOJect could end-up with a prellmlnary eValuatlon of future operational
monitoring systems. *

3. External collaborations

s,

~ UNEP, Geneva; MED POL Programme, malnly MED 1 and, marglnally, MED 2 and 3.
(Barcelona, Convention)
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.

~ about 40 laboratorles presently contrlbutlng in the EURASEP pro;ect.

- from 10 to 20 laboratories out of the 83 part1c1pat1ng in the MED POL
Programme of UNEP, representlng 18 border-countries of the

Mediterranean basin.

-~ the Reglonal 0il Combattlnq Centre of Malta (UNEP)

- the AIEA-Monaco Laboratory in charge of MED POL 11 (standardlzatlon of ¢

measurements) .

 ~ C.I.S.M. (Conference Internatlonale pour l'Etude Sc1ent1f1que de la

Medlterranee)

4. E;anning

Sub-project 1
(Eurasep)

Sub-project 2
. (Medeas)

80

81

82

83
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SUMMARY TABLE

PROGRAMME : C.2. REMOTE SENSING FROM SPACE

' Specific Appropriations‘

Project ; Operat}ng ;nvgst— Contracts Total Research |
: expendit. ments staff
1. Agriculture .. ;525 573 : f445 ‘ f1543 32
2. Protection of the sea 497 765 255 | 1517 18"
TOTAL L 1022 - 1338 -700 3060 . 50 %
1980 234 315 163 712

1981 248 | 3210 | a3 | - 742

1982 _ - 262 . 341 184 787

1983 278 361 - 180 819
% Research staff of 29 were allocated to the corresponding

programme in the period 1977-1980.

¥
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT
"ENVIRONMENT AND RESOURCES"

- Oplnlon of the ACPM for "Remote Sen51ng

see Oplnlon of the ACPM "ENVIRONMENT AND RESOURCES"

R
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D.1. NUCLEAR MEASUREMENTS.
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D. 1. Nuclear Measurements

This programme, which will be carried out primarily at the Central
‘Bureau of Nuclear Measurements, Geel, is in conformity with the
r8le assigned to it in the Treaty. The next programme activity

will be centred on measurements of neutron constants and parameters,
the determination of radionuclide characteristics, production of
standards, isotopic analysis and the preparation of well defined
samples. It is also proposed that the production and enrichment of T
certain actinide, isotopes for the preparation of isotopic reference
materials be studied; this will require the installation of a

magnetic separator in the laboratory. Lastly, it is proposed to

include in this programme the activities of the European Shielding
Information Service (ES1S), Wthh have hitherto been carried out

w1th1n the data processing programme.

.The programme consists “of three main projects :

—:The first project deals with nuclear data measurements, using the
existing large accelerators. The study of "neutron data" (i.e.
data on neutron induced reactions), will be oriented on actinides,
structural materials for fission reactors, fission products,
standards, and on, fusion research-technology. In parallel with
this research activity, the laboratory equipment will be
improved in order to be able to accomplish effectlvely its
task.

‘The studies on "non-neutron nuclear data" will deal with the
measurement and evaluation of data on radioactive decay (the
" accent being placed on actinides and fission products)
and with atomic constants (notably for aspects. presenting
an interest‘in»the biomedical field). '

- The second pr03ect deals w1th nuclear reference materials and
technlques.

The C.B.N.M. has always been active in the preparation of
reference materials in the following three categories :

) "elementals" for the study of the physical and chemical
properties, "isotopics" for measurements using mass spectro-
meters, and "radioisotopics" for the study of isotopic
comp051tlon using emitted radiation. These reference materlals
are essential for the nuclear industry, and in particular
-for the analyses carried out in relation to safeguards.

This activity will be continued in the next programme, in the
co- oparatlon with programmes A.4 Fissile Materials Control '
and Management and E.2 Support to Safeguards.
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The study performed by C.B.N.M. has reveaied the constant

- need of the nuclear industry for actinide reference

materials. These refmrence materials are at present
supplied by organlsatlons outside the Communlty, which
sometimes causes 1rr@gular1t1es in the supply For this

:reason it is proposed that an effort be made in this

\’programme to. arrlve at a later stage at a relative.in-
- dependence of Europe in the procurement. of such materials.
‘The first phase of this project consists of buylng and

utilizing a medium-sized isotopic separator. The equipment

‘will be utilized first for the experimental separation of

stable 1sotopes, then quickly moving on to uranium. iso-
topes”’ and finally plutonium isotopes. mhls experlmental
programme-will be completed by’ an economic.study of the
varlous options for producing and sepazatlng these isotopes

;1n Europe.

The third project concerns the—"Européan’Shielding Information

‘Service" (ESIS). This activity is’centred on the dissemination

s

of knowledge in the field of radiation shielding. Data are
gathered, analysed, validated and diffused, and contacts with

, specialist groups are promoted.

-

e
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NUCLEAR DATA B \ Area . Nuclear Measurements
‘ Programme : Nuclear Measurements
Project : Nuclear Data

1. Description .

Provision of accurate data’and development of improved measurement tech-
niques required for fission and fusion reactors and their fuel cycles by
- determination of the characteristics of neutron interactions mainly

‘with fissile and fertile material of fission and fusion reactors, with"

the products of such nuclear reacdtions, with structural “control- -rod

and coolant components, with shleldlng,materlals and those of dosimetric
interest, with materials used as cross-section standards and those whose |

study improves theoretical understanding of these processes. Neutron
sources are modernized linear and Van de Graaff accelerators and the
neutron beam of the reactor BR-2 at SCK/CEN Mol.

'-determlnatlcnxof radlonucllde (e.g: actinides, fission products, elements
of dosimetric, biomedical and environmental 1nterest) decay characteris-
tics by measurement and evaluation of decay scheme data like a~, B~, and

_Y-ray 1ntens1t1es, internal conversion coefficients, branching ratlos

and half-lives, of atomic constants related to X-rays, of Auger electron

and Coster-Kronig transitions.

s

2. Sub-projects,

a) Neutron Nuclear Data

b) Non-Neutron Nuclear Data . R

Participation in the work of international committees with nuclear data "
respons1b111tles, e.g. INDC (Internatlonal Nuclear Data Commlttees of
IAEA) , NEANDS (Nuclear Energy Agency's Nuclear Data Committee) .

Regular contacts and/or common experiments with national’ laboratorles
in Belgium, France, Germany, Italy, Unlted Kingdom.

6y

[t 4
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4. Timing
 Sub-projects . 1980 1981  * 1982 1983
ND R o 12,03 4
NNND - o , 5

"1 'Slmultaneous thermal and hlgh energy neutron experlments u51ng

beam multiplexing system at the LINAC

2 . Improved neutron energy resolution using post—accelerator buncher
at the LINAC

3 Improved neutron energy resolution us1ng' post—accelerator buncher
at -the Van de Graaff .

4 Automatic control of Vah ae Graaff accelerator

5 Installation of low—energy electron spectrometer
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NUCLEAR REFERENCE MATERIALS  Area

: Nuclear Measurements
& NUCLEAR REFERENCE TECHNIQUES = Programme : Nuclear Measurements
‘ ' ‘ Project : Nuclear Reference Materials

& Nuclear Reference Techniques

1. Description

- Development of nuclear reference techniques‘fbr the characterization
of elemental, isotopic and radioisotopic samples and the organization
and .preparatioﬁ of characterized materials for, interlaboratory
.comparisons. Development of methods ensuring traceability of safe-
guard measurements to a .common reference.

- Development and provision of special nuclear reference materials
for analytical purposes primarily in the nuclear industry, for
safeguards, for clinical, biomedical and environmental purposes
by preparation and‘characterization of elemental, isotopic or
radioisotopic samples (e.g. bulk samples, alloys, spikes, films,
solutlons) for major components, 1mpur1t1es and isotopjic composition
determinations..

- Assessment of the possibilities of preparation,_chemical purification

~ and electromagnetic isotopic enrichment of rare actinides.

2. Sub-projects

a) Materials and Techniques .

b) Study of European Production of Enriched Actinide Isotopes

3. External collaboration

Regular cooperative work and otherycontacts.with national laboratories
and universities of the Community and USA, with DCS Luxembourg, with
the US Safeguards Analytical Laboratories Evaluation (SALE) programme,
with the IAEA, Wlth ESARDA and other international bodies such as IRCM,
BIPM, etc.
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4i\Plaﬁning,

Sub-projects .. 1980 1981 1982 1983

;Materials and o ; 1 5 2 12 3 13 T
Techniques B -6 4 S

Study of European Production

of .Enriched Actinide Isotopes’ 8 _\ 9 10 11
1 Cﬁaracterization of U metal and oxide
jé. Characterization"of Pu metal and oxide
'3 /'Characterlzatlon of flrst mixed U/Pu ox1de
'4 First surface’ reference materlal (3MV VdG)
5  ’Complet1on of MnSO4\measurement campaign
6 ‘ Completlon of U308 ARM activity
7 Spark source mass spectrometer for isotope dllutlon analysls
8 Installatlon of mass Separator -

-9 Experlmental uranium, 1sotope separation
10 ’kExperlmental plutonlum 1sotope separatlon
1i' ‘Assessment of pOSSlbllltleS of enriched actlnlde productlon in Europe
12, Avallablllty of Pu/V alloys for reactor neutron dOblmetry

13 ’Avallablllty of set of well characterlzed plutonlum 1sotopicireference“

‘‘materials.

»
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EUROPEAN SHIELDING Area
INFORMATION SERVICE (ESIS) Programme
Project

1, Description

Nuclear Measurements
Nuclear Measurements
European Shielding
Information Service (ESIS)

Dissemination of competence in the field of radiation shielding by
- collecting, analyzing, evaluating and cirqplating pertinent information,
- promoting contacts and close cooperation between European shielding
groups concerned with performance and analysis of shielding benchmark

experiments.

2. Sub-projectsk

a) Assessment of Shiélding Design Data- and Shielding Codes.

b) Shielding Data Bank and Information Dissemination.

3. External collaboration

IKE (Stuttgart)

Univeristy of Hannover
UKAEA (Winfrith)

CNEN (Bologna, Casaccia)
CEA (Cadarache)

RSIC (Oak Ridge Nat. Lab.)
NEA Data Bank (Saclay)

IRK (Vienna)

NDS (IAEA)
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4. Planning

Sub-projects 1980 1981 1982 1983

Assessment Qf Shielding Design '
Data and Shielding Codes 1 .2 3

Shieldiﬁg Data Bank and
Information Dissemination

1 Conclusion of the Euracos iron benchmark experiment and comparison
with other iron benchmark experiments

2 Editing of sensitivity code. and a data—adjustment programme

3 Editing of updated library with a variance-covariance matrix.
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SUMMARY TABLE

. NUCLEAR MEASUREMENTS

Specific Appropriations

* Research staff of 170

were allccated to the correspending

programme . in the period 1977-198C and corresponded to the

whole of the METRE programme (both nuclear and non-nuclear).

Project bperating Invest- Cont & Total Research
expendit. , ments 'on racts i ora staff
1. Nuclear data 1633 1420 204 3257 56
2. Nuclear reference ) 7 N
materials and technigques| 1403 1832. 436 3671 52
3. European shielding )
information service 51 - 128 179 5
(ESIS) |
i !
: ! ‘
TOTAL 3087 | 3252 | 768 7107 113 x
1980 706 1329 | 227 2262
‘ !
1981 748 853 129 1730
1982 792 S04 314 2010
11983 841 166 98 1105

124 .
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT
MEASUREMENTS, STANDARDS AND REFERENCE TECHNIQUES (METRE) -
NUCLEAR ‘ '

ADVICE OF THE ACPM-METRE NUCLEAR ACTIVITIES ON
THE PROGRAMME PROPOSALS FOR THE PROGRAMME
"NUCLEAR MEASUREMENTS" 1980 - 1983

During the meeting of Febrﬁary 5 and 6, 1979, the Advisory.
Committee on Programme Management (ACPM) of METRE Nuclear
Activities examined the proposals for the 1980-1983 programme
"Nuclear Measurementé". The advice of the ACPM has mainly
been based on the documents CCMGP-METRE Nucl. 55/78 and CCMGP-
METRE Nucl. 45/78. A discussion was held on all proposed
investment items costing more than 100 000 EUA (CCMGP-METRE
Nucl. 58/78). | |

The ACPM was satisfied that the pfogramme proposals take into
account the changing needs of the Community and are in agree-
ment with statutory tasks of CBNM, JRC Geel, as described in
the Treaty of Rome.

The ACPM gave the following detailed advice :

1. NUCLEAR DATA

1.1. Neutron Data

The proposals were met with general agreement and as a
‘whole seem well aligned to the requirements of the
European Community. The ACPM strongly supported the
proposals for shortening the pulse on both Linac and
Van de Graaff, as it was felt that these would signifi-
cantly improve the quality of measurements to be made.
Apart from the continuation of measurements to satisfy
requirements in the field of fission reactors, the CBNM
should start the measurement of fusion data, selecting

those appropriate to the expertise of the laboratory.
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The ACPM reCognises that the actinide measurements, a
major and high priotrity component of the neutron data
proposals, are dependent on non—commﬁnity sources

of supply of actinide targets of suitable mass and

purity.

1.2. Non-Neutron Nuclear Data

The proposals met with the general approval of the
ACPM. As in the past measurement and evaluation of
decay schemes and atomic constants should be guided
by the Non-Neutron Nuclear Data Request List (e.g.
CCMGP-METRE Nucl. 54/78), should be closely related
to fhe existing expertises of CBNM and advantage
should be taken of the international coordination
arranged by TAEA.

The purchase of é low energy electfoh spectrometer‘
in 1981 is in principle supported. The ACPM, however,
suggests that a survey be made of data needs in the
radiobiomedical field to determine the experimental

programme and the best type of instrument to purchase.

2. NUCLEAR REFERENCE MATERIALS AND TECHNIQUES

2.1. Material and Techniques.

\

. A support was givenlto the main lines of the proposed
activities in the field of reference materials, reference
techniques énd preparation of special nuclear samples.
The ACPM particularly recommends the continuation and
the extension of the work on the preparation and certi-
fication of EC actinide reference materials for appli-

cations in chemistry, physics and isotope analyses.

The proposals related to radioisotopic reference ma-
terials and techniques also met the general approval
of the ACPM. For certified actinide reference matefials
it has been‘emphasized that user oriented expert groups

should be established to define priorities. Competent .
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laboratories within the member-countries should be
encouraged to participate in the work. With respect
to biomedipal and environmental reference materials
the needs of the EC were recocnised, but the programme
should be chosen carefully, bearing in mind the exist-

ing work in national laboratories.

The field of non-actinide reference materials should
be explored in relation to CBNM experience and taking
into account current Community programmes and industrial

needs.

The ACPM strongly recommends the examination of the
implications of a proposed partial transfer of responsi-
bility to the ACPM Fissile Materials Control. Such a
transfer would imply, inter alia, serious problems in
allocating staff to the correspondingractivity'and
would lead to a decrease of flexibility with CBNM.

Study of EC Production of Enriched Actinide Isotopes

The crucial importance to European nuclear industry
of highly enriched isotépic reference materials of
the actinide elements was made evident in a study
recently carried out on the recommendation of the
ACPM by CBNM staff and national experts (CCMGP-METRE
Nucl. 25/78). '

The ACPM welcomed the proposal to study the production
within the EC of actinides of high isotopic enrichment

for actinide reference materials for Community use.

It considers CBNM an appropriate laboratory to perform

this study because of its long experience in the prep-

aration of actinide reference materials. The installation

at CBNM of a medium output electromagnetic isotope sep-
arator is an essential part of this work. The primary
aim of this experimental and theoretical study is to
make an estimate of the technical requirements,‘maﬁpower

and cost for a production facility, and the recommen-

[‘27
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dation of possible locations. An important part of the
study is the continual up-dating of the vital EC needs
for such reference materials. The ACPM considers that
this programme, at the level proposed, should have
high priority in the overall programme at CBNM.

MAJOR INVESTMENTS | S N

The list of major investments submitted by the direction of
CBNM and divided into groups of descending priority order

was as follows :

I. Electromagnetic Separator

II. Post-acceleration Buncher at Linac
'Pulse Compressor at Van de Graaff

’ X-Ray Fluorescence Spectrometer

IITI. Spark SOurce Mass Spectrometer
Low Energy Electron Spectrometer
Beam Transport on 3.7 MV Van de Graaff

Tandem Mess Spectrometer

Iv. Beam Multiplexing SyStem‘at,Linac
Automation of Controls at Van de Graaff

Automation of Conﬁrols at Linac

The proposal for the UF6 mass spectrometer was withdrawn
because it is expected to berpurchased in 1979.

The ACPM considered only technlcal aspects and gave a general
endorsement to this sequence of groups with two changes,
'namely moving the Automdtlon of Controls at Van de Graaff
into Category III and doubtlng the validity of the Beam
Transport proposal on the 3.7 MV Van de Graaff until it has
been examined in greater depth. Reservations were also ex-
pressed on the proposal for the installation, at the present,

of the Beam Multiplexing System,at Linac.
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REMARKS

In view of the investments in both hardware and expertise
already existing at CBNM the ACPM noticed with concern that

‘a new‘programmé proposal had been made by JRC Ispra for
neutron data measurements with its cyclotron. It was suggested
that for‘the_future all Ehe JRC activities in‘the differen-
tial neutron data field should be brought to the attention

of this ACPM.

During the discussion the French delegation remarked that
the support to DG XVII (Safeguards) should not result in
CBNM perfofming work that could just as well be done in
the national laboratories. Under these circumstances this
delegation asks to reduce this support to DG XVII and to
send samples for analysis to the national laboratories

whenever this is possible.

b

Documents cited :

CCMGP-METRE Nucl. 25/78 : ACTINIDE‘REFERENCE MATERIALS,
: 23.2.1978 '

NEXT PLURIENNIAL PROGRAMME FOR
CBNM, 20.10.1978

CCMGP-METRE Nucl. 45/78

CCMGP-METRE Nucl. 54/78 : NON—NEUTRON NUCLEAR DATA REQUEST
LIST, December 1978

CCMGP-METRE Nucl. 55/78 : PROPOSALS FOR PROGRAMME OF CBNM
1980/1983, 18.12.1978

PROGRAMME PROPOSALS 1980/1983,
MAJOR INVESTMENTS, 27.1.1979

CCMGP-METRE Nucl. 58/79

END OF THE ADVICE
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Informatics

These activities are concentrated on two areas of research
with a well-defined central character and closely inte-
grating the research with the service aspects. As such
they constitute a good framework to host the management
teams of the European informatics programmes (DG III).

The JRC is playing a specific role in international
activities in teleinformatics, due to its participation

in the COST 11 action, and its contribution to the European
Informatics Network, forerunner of the EURONET system. The
research will be centered on the two subjects of "network"
{language, operation, protocol) and "data" (data-banks,
standards, processing).

The aim of the second project is to integrate more closely
the research and service activities in software evaluation
and dissemination within EUROCOPI. The research will be
oriented on programming techniques and software information
transfer problems; the information service will also be
improved.

) 82
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TELEINFORMATICS | ~Area . Specific Support to the Sectoral
" Activities of the Commission
Programme : Informatics

Project : Teleinformatics

1. Description

The general objective of this ‘project is to contribute in the research efforts undertaken

on European scale in order to activate the utilisation of computer networks, to enlarge the
spectrum of the applications which can be supported by the public data networks and the
speed up the process of standardization in the field of distributed data processing.

2. Subprojects

a) Coordinated Research

Following the fruitful experience of COST Action II (European Informatics
Network) the JRC intends to continue its research efforts on those sub-
jects which could involve a divergence of technical opinions.

The subjects envisaged are : high level protocols (remote job entry pro—
tocols, virtual terminal protocols, file management protocols), network
implementation language, network operating systems (exten51on of packet
switching network to resource switching network), distributed data bases
(feasibility, implementation, maintenance and interrogation of a dlStrl—
buted data base). :

The research effort will use existing public networks as its tool.

But it will also be based on the experience gained of the internal
network of the JRC Ispra, which is currently in the course of con-
struction. '

The research work, which should lead in a wider context to a higher level
of teleinformatics standards, will be carried out as at present and in
the past in collaboration with a wide range of European Organizations
interested in the- field. ;

It is hoped and intended that thls can be organized within the Community-
COST action on teleinformatics. The JRC is also ready 'to assume all tech-
nical secretariat functions in this field which could be requlred of it.
Independently of this the JRC intends to organize its research in close
collaboration with its national partners.

b) EURONET Services and Developments

The future developments of EURONET require extensive studies on interdisciplinary,
multilingual, user-oriented access to data bases.

The foreseen activities are: , .
— Data Modelling for a high level data bank interrogation language

— Automatic document and query processing for information retrieval
— Reference and test center for higher-level prbtqcols.

3. External collaborations

The envisaged research activities are meant to evolve as cooperative ventures on

European Scale.
The CREST-COST action in telemformatxcs and the Euronet prolect provide the

scenario in which the appropriate relationships and engagements can be defined.
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Actuel  external collaborations exist with

- University of Liége, Belgium

- Technical University of Danmark
- 1IRIA, France ;

' - CREI and CNUCE, Italy

- (GMD, FRG, NPL, U.K.

L

4. Planning
Sub-projects | 1980 | 1881 1982 | 1983
Cofimunity~-COST action ’
Direct Partecipation:
- high level protocols | 1 2 3
- network language 4
/

- network operating system - 7
- distributed data bases 10 1 12
EURONET Services and
developments
- data bank interrogation language 13 14 15
- aytomatic docum. & query

processing 16 17 18

19

- reference and test centre for HLP

19

1 Virtual terminal protocol expansion and test
2 File transfer protocol expansion and test

3 Remote job entry and text editor final

4 Definition of primitives and sintax

5 Prototype compiler

6 Prototype network interpreter

7 Resource naming and addressing

8 Resource scheduler

9 Prototype resource switching network

10  Data definition language

11 Transaction routing

12  Pilot implementation

13 Primitives for data description

14  Mapping on real data bases

15 Mode! for question answering

16 Indexing with automatic controlled vocabulary
17  Query processing '

18  Relevant assessment with test data base

19

Periodical publications of debugging aids and protocol enhancement proposals
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EUROPEAN COMPUTER PROGRAM INSTITUTE . ,
' Area : Specific Support to: the
Sectoral Activities of the
o .Ccommission
-Programme: Informatics
Project : EUROCOPI

1. Description

EUROCOP! promoted in 1976 the setting up of the European Association for Software
Access and Information Transfer (EASIT), ahd served as aggregation nucleus and
driving force, JRC is playing an important role in the armonization of EASIT activity
with the Commission policy for data processing, promoting cooperation on a full
European basis, by improving information sérvice and program library techniques and
providing applicable programming/documentation techniques for the development of
portable and usable programs. .

2. Subprojects

a) Research activities

The research done by EUROCOPI should be aimed at:

— giving an original contribution in the fields of technology transfer through computer
programs and of program library techniques, by increasing portability and readability
of programs through an analysis of advances in high level programming languages
and programming techniques. )

— transferring from the informatics research to the end users programming/documentation
practices and techniques, through publications, seminars and courses.

b) Pragram Library and Information Service

The service activities consist of a program information and program distribution service,

The program information.-service is intended to collect, organize and disseminate

information on available computer programs for scientific/technical applications,

by quality checking and computerization of program abstracts, data base maintenance
including updating of the program classification and indexing scheme.

‘The program distribution service will ensure an organic and sistematized collection/distribution
vo"f programs produced by JRC or by other institutes in the areas of interest of JRC.

3. External collaborations

Close cooperation will be continued with organizations providing program library and .

program information services in support to European users as well as with research

organizations which are active in the field of programming/documentation techniques and
standards. EASIT working groups and joint projects will provide the framework for - o
cooperation. o '
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4. Planning
\ 2
Sub-projects { 1980 | 1981 | 1982 | - 1983
Research activities R 2 3 3 s
Program library and . ,

Information service

N U EWN -

Study of programming techniques and tools for portable software
- Development of the EPOS Program Classification Scheme

Courses on Programming Techniques for portable software and for progran‘f decumentation standards

Publication of guidelines for programmers
. Publication of guidelines for program documentation
_ Program information service through EURONET
Full operation of specialized sectors of the Program Library
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PROGRAMME : E.1;(INFORMATICS

SUMMARY TABLE

programme in the period 1977-1280.

Specific Appropriations
Project Operating Invest- Contracts Total Research
expendit.' ments staff
1. Teleinformatics 576 297 1 %88 1261 11
2. EUROCOPI‘ ©3 - - 317 380 15
TOTAL 639 | 297 705 1641 26 *
I B
1980 140 99 218 457
1981 142 87 153 | 382
1982 164 111 223 | 498
1983 193 N TE 304
" Research staff of 37 were allccated to the corresponding

l?'f
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT

" INFORMATICS"

OPINTON

on the proposals for the future programme of the JRC

(Expressed at the 4th ACPM-Informatics Meeting, Ispra,
January 25-26th, 1979).

With reference to the advice given by the General Advisory
Committee at its 23rd meeting on November 15-16th at Petten,

the ACPM-Informatics has been invited by the Director General

of the JRC .to give an opinion on some proposals for the fu-
ture programme of the JRC.

The Committee has been iﬁformed about the following 4 pro-
posals (so-called "modules")which are related to the cur-
rent JRC programme on Informatics :

ESIS

EUROCOPT

Real Time Systems
"Teleinformatics.

Detailed explanations were given to the Committee by the JRC
staff apbout the technical content of the proposals, their
place in the European and International context, the means
needed for their execution and the planning of the work pro-
posed. '

During its 4th meeting on January 25th and 26th the Commit-
tee discussed the four proposals and arrived at the follo-
wing conclusions for each of them.

ESIS

The Committee has given careful consideration to the propo-
sals put to the General Advisory Committee regarding the
future of ESIS, in which the manpower proposals are to cut
the present level of effort on ESIS from 13 to 5. It notes
that in these proposals some of the present shielding ex-
pertise is transferred to other programmes (such as Fusion
Programme) in order to give shielding advice in these spe-
cific areas, and that it is proposed to discontinue experi-~
mental work with the Euracos Facility at Pavia.

|75
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The Committee stfongly,quises against the restructurihg
of the shielding activity in the proposed manner as, with
the consequent fragmentation of the specialized effort, a
cohesive and viable project, presently valued by Community
members, would cease to exist. ' '

The Committee's views are as.follows :

1. The present ESIS activity is well balanced between
- experimental and theoretical work on topics which
serve: the Community needs in a specialized area.

2. The Euracos Shielding Facilityvhas'onlyvrelatively
recently begun again to produce useful results ha=-

- ving suffered a prolonged interruption due to its
being moved from Ispra to Pavia. The team has ac-
quired knowledge of the latest technology needed to
make the measurements for the programme the Community
requires. The Euracos Facility has a unique role to
play-as it offers a higher flux of a well defined
spectrum for radiation penetration studies than can
be obtained elsewhere.

3. The theoretical programme aimed at contributing to-

meeting the Community needs for shielding nuclear

- data provides for the analysis of these experiments
together with those from other laboratories on a con-
sistent basis; it includes the development of appro-
‘priate analytical techniques. Moreover, it includes
the construction and on-going development of coupled
neutron gamma data sets required for use throughout
the Community. : '

4. ESIS provided a valued service in the testing and de-
velopment of Computer Codes made available by indivi-
dual countries to serve the needs of the Community in
a highly specialized area. : v o
It has the ability to apply such validated codes to
real problems arising from both fission and fusion

- reactor studies. »

5. The information service activity provides for the
dissemination of topical information in the Shiel-
ding area to Community members together with the
organization of suitable training courses.

The Committee noting these points gives its formal advice
that it unanimously opposes either the reduction or frag-
mentation of expertise at present embodied in ESIS and re-
commends that the activitieés of the present programme be
continued as a cohesive whole into the next pluriannual
programme.

154
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The Committee recognizes the need to minimize the number
of separate ACPMs, and the problems brought about in as-
sociating ESIS with the Informatics ACPM. However, the
Informatics ACPM believes that it can conduct its affairs
in such a manner that will allow it to continue to give
advice in the specialized area of ESIS.

EUROCOPI

The Committee considers that EUROCOPI has so far provided
a useful service as concerns both program distribution and
information dissemination. This service should continue in
the future with undiminished effectiveness. It is agreed
that further expansion of the service should be channeled
in those fields in which the JRC is active. :

The Committee agrees that the future programme should in-
clude specific research activities connected with standard
documentation and programming techniques, especially in
connection with the needs of the service; however these ac-
tivities should not detract from the effective operation of
the EUROCOPI services. : '

The Committee believes that this programme should rely on

about the game manpower (12 men year/year) as presently
allocated (but not actually fully deployed).

REAL TIME SYSTEMS

The Committee agrees that the project concerns a subject
which is of high priority in the field of Informatics,
because of the evolution of technology and of the growing
number and importance of applications (see also the CREST
advice ¥ ).

The Committee believes that the scope of the JRC activities
can justify the implementation of a viable programme on this
subject, with a particular focus on reliability and availa-
bility of safety and control systems, intended in general
for the operation of industrial processes and public utili- "
ties. ' ‘

The Committee, however, is aware that ‘the implementation

of a viable programme on the above subject requires the
availability of a well defined complement of manpower re-
sources, divided equally between experts in software engi-'
neering and experts in modern electronic technologies.

%

% R/1072/78 (RECH 35) of 8 May 1978.

190
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-As far as the number is concerned the proposed number of

5 men year/year should be considered as a minimum to start,

but it should double in about two years. As it is not clear

whether the necessary expertise is available within the JRC,
carrying out this project might require taking in new staff.

In addition the Committee thinks that the final definition
of the objectives for this programme should be done with
the contribution of other sectors of the JRC, and of the
related ACPM (e.g. Reactor Safety). ‘
Finally, the Committee feels that the project should be
carried on with systematic contacts with other national
~and international organizations, which are working on. the
same subject, and that, for the eventual realization of
specific equipment, should be relied on the more qualified
firms, operating in Europe, in the field of electronic
data processing.

\

TELEINFORMATICS

The proposal stands on two main bases :

- the contribution.to the European actions in teleinfor-
matlcs,

- the assistance to EURONET services and development.

" The proposal supports outstanding initiatives at European
level in the field of the development of teleinformatics
and could assure to them a contribution of technical/scien-
tific expertise by performing research work on selected key
subjects, provide a coordination of similar contributions
coming from national research institutes and provide an ac-
tive forum for the exchange of information, standardization
of procedures and suppcrt to users.

The Committee welcomes the inclusion of the Automatic Docu- -
mentation project in this module. It recognizes the poten-
tial value of its application within EURONET and it expects
that this will give useful aims to further development in
this field. ’

The Committee feels that both the European initiatives men-
tioned above are important for the future of the European
Teleinformatics and should be strongly supported. The Commit-
tee judges the JRC proposal good and useful for the purpose;
the Committee considers that this proposal should have hlgh
priority among the JRC activities.

The resources to be allocated to this action as indicated by
the JRC are considered reasonable, but in ‘particular the man-
power should certainly not be lower than the 11 men year/year
1ndlcated in the proposal.
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E.2. Support to Safeguards

These ‘activities consist of technical support to the Safeguards
Directorate (DG XVII) in Luxemburg in the performance of the tasks
a551gned to it by the Euratom Treaty.

The JRC, as an independent European organization, already has the role
of reference laboratory for analysing samples taken during safeguards
inspections. These analyses are carried out in the Geel, Ispra and
Karlsruhe laboratorles.

This technical support also covers the adaptation and testing of
measuring devices (or complete systems). at specific installations.
Lastly, some activities covering the training of inspectors in the
various safeguards technlques are also included.



SUPPORT TO SAFEGUARDS » Area : Specific Support tc the
Commission's Seczoral
v Activities
Programme :  gSypport to Safeguards

1. Description

Providing technical assistance in fecrwarding of samples for verification
measurements from inspected installations to ECSAM verification
laboratories, evaluation of declared and verification data; quality
control of systems, insuring constant 'availability of reference materials
and test samples to insure traceability of the measurements.

Providing verification measurements including quality control,when and
as requested, on inspection samples in the Geel, Ispra and Karlsruhe
laboratories. :

Spectrometers will have to be replaced by modern instruments.

Providing services in development, maintenance and use of instruments
(including training), in supervision of production of seals and ident-
ification instruments by industry, providing support to inspection,

planning, storage of measurement data, measurement strategies, verification

operator's measurement system.

2. Sub-projects

a) ECSAM-Centre ] .
b) Verification Measurements at Geel, Ispra, Karlsruhe
c¢) Instrumental support

1949
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I8

PROGRAMME E.2 SUPPORT TO SAFgGUARDé
; SpecifiC'Apprbpriations
:Project Operating Invgstf« Contracts | Total Researgh
expendit. | ments , staff

TOTAL 918 560 51 |- 1520 18
1880 %10 560 12‘ 752’

1981 229 - 12 234

1982 : 235 - 13 248

1983 251 -. 14 265

*x

Research staff of 10 were allocated to the corresponding
programme in the period 1977-1980.
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E.5, SUPPORT TO THE COMMUNITY BUREAU OF REFERENCE
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E.3. Support to the Community Bureau of Reference

The JRC contributes at present to the workings of the CBR
Secretariat and to the runnimgof different projects and
specialist groups established by the CBR.

Though withdrawing from this programme, the JRC will

nevertheleés continue to their normal conclusion a certain number
of coordination tasks which it has undertaken. This will take

the form of the part-time participation of a certain number of
experts from the Ispra, Petten and Geel Establishments in the
activities of the CBR. This participation will be accompanied

by a certain effort of the JRC's own research.

Ispra will further continue to assure in the earlier stages its
technical assistance in results evaluation and statistical
analysis.
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SUPPORT TO THE COMMUNITY Area
BUREAU OF REFERENCE

Programme :

1. Description

) ¢%

Specific Support to the
Commission's Sectoral Act1v1t1es
Support to the Community Bureau
of Reference

The JRC will continue to provide scientific and technical support for the
indirect action programme of the Community Bureau of Reference. The support
will take the form of organizing and co-ordinating specialist groups in

areas that come within the competence of JRC teams involved in its programmes,
and, in the earlier stages} assistance in the statistical processing of

"results.

2. Subprojects :

These activities relate to a wide variety of fields - notably phys1cs, analytical
chemistry, mechanics and non-destructive testing - and include :

- the organization of groups of experts,
- the technical evaluation of results; and
- the preparation of summary reports.

Moreover, the statistical processing and evaluation of measurement results will

continue to be handled at Ispra as far as required.

\

3. External collaboration

" The contractors for the CBR Indirect Action programme.



SUMMARY TABLE

PROGRAMME : E.3 SUPPORT TO THE COMMUNITY BUREAU OF REFERENCE

49

- Specific Appropriations
Project ‘ ' Operating Invest- Contracts | Total Research
: ‘ expendit. ;| ments : staff

TOTAL ‘ ] 262 - . | 109 371 7 x|
; i
1980 | 60 - 29 89

1981 - 62 - 25 - 87

1982 67 - 27 94

1983 | 73 | - 28 | 101

4

\

* Research staff of 170 were allocated to the corresponding
programme in the period 1977-1980 and corresponded to the
whole of the METRE programme (both nuclear and non-nuclear)
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT
"REFERENCE MATERIALS AND METHODS" (CBR)

OPINION OF ACPM ON THE NON NUCLEAR METRE PROGRAMME
(DIRECT ACTION)

The ACPM wishes to draw the attention of the Commission on
the economic importance of a programme of activities in the
field of reference Materials & Methods, and the excellent
results obtained in this field by the close collaboration
of the JRC with the CBR. ‘

It considers that a high priority should be‘given to the
continuation of a European activity in RMs. It strongly
recommends the continuation of support by JRC to CBR ac-

tions and also a suitable METRE programme.

It proposes that a part of the activities of the JRC,
~ within the CBR framework, should become well identified

permanent major functions. v

If the Director General of the JRC intends to include a
METRE non nuclear proposal in the future programme of the
JRC according to the recommendation of ACPM, the Committee
proposes to the Commission to definé clearly the future
role of JRC within the framework of CBR..

'As immediate consequence of this recommendation a further
. option for the next JRC programme should be formulated for

presentation to CCG.

, Uo
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ADVISORY COMMITTEEfON'PROGRAMMEVMANAGEMENT

"REFERENCE MATERIALS AND METHODS" (CBR)

OPINION OF ACPM ON THE INDIRECT ACTION -
. REFERENCE MATERIALS AND METHODS AND APPLIED METROLOGY

Havingvregeived official information that approval of the4
indireet action progfamme has been delayed pending the de-
‘cision on the non nuclear METRE dlrect action, the Committee
strongly underllnes the necess1ty of an immediate positive
decision on the" contlnuatlon of the indirect actlon programme
which this Committee unanlmously approved con51der1ng the in-
~trinsic validity of its dlfferent parts.

;The ACPM recalls the importance of continuing the 1nd1rect
~action on reference materials and methods (CBR) and to un-
~dertake collaborative work at Communlty level in the field

. of Applled Metrology.

Although the work in the field of reference materials has
been the subject of collaboration between direct and in-
direct action, the indirect action could be continued if
necessary independently;Vwitﬁ‘success, but on a someWhat
smaller,basis and with seme changes in the procedures.

The work en Applied Metrologx is purely an indirect ection.

-
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E.4. Training and .Education

The organization of the "Ispra Courses" will be continued.
Since their start 60 courses or seminars have been held.
Subjects covered are closely related to the activities of
the Centre. ‘ ‘

The teaching is undertaken by the Centre's scientific
personnel and by invited lecturers. The contribution of the
latter, who are always recognized experts in their fields,
is an attractive feature of these courses.
During the years ahead the number of courses will be increased,
ardincreased consideration will be given to the particular needs
of countries associated to the Community by various co-operation
agreements.

A particular effort will be devoted to the development of
practical work. ) '
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TRAINING AND EDUCATION | | o
' R . Al"rea & Specific Support to the Sectoral

©© Activities of the Commission
- Programme : Training and Education

1. Description

This programme is almed to contribute:

- to the dissemination of knowledge available. in the JRC as a result of the research

~ activities ‘ '

- to satisfy the growing demand of contlnumg educatlon for SCIBﬂtIfIC and techmcai staff ,
in Europe : \

- to improve exchange and ties between smentlflc workers in Europe in subjects in relatlon
with the JRC Programme.

These objectives will be implemented through the organization in lspra of courses and
seminars of short duration (some days to some weeks) advertlsed on a public basis in european
_countries. .

This activity will contmue that one orgamzed in the framework of the -1973- 76 and the
1977-80 programmes. R N

An additional activity will be set up in favour of partncnpants coming from the countries
of the LOME Convention and from Associated Countries of the Mediterranean zone.

2. Subprojects

About 20 courses or seminars per year will be orgamzed in the various dlsmphnes

dealed with in the general programme of the estabhshment nuclear energy, new energies,

environment, informatics, etc.

 The subjects will be selected in order that a srgmflcant contribution to the lecturs from JRC
~ scientific staff be feasible.

' Emphas:s will be placed on subjects where the posmon of JRC seems specnaHy favourable

3. External collaborations S

The formula of organizing courses in cooperation with other organizations

(e.g. universities, R & D organizations, scientific societies, professional organizations
- etc.) or under their formal sponsorshlp has proven its usefulness and wnII be used
~ where. feasible.

Moreover the integration “of invited lecturers (~ 50% of the total) in the courses
contributss also to cooperation with the organizations where they are coming fronh
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SUMMARY ‘TABLE

E.4 TRAINING AND EDUCATION

PROGRAMME :
o - Specific Appropriations .
Project R ‘Opega?%ng Invest- 'Contracts Total . Researcn
expendit. | ments BN « staff
TOTAL 544 - . 544 ox
1980 . 52 - - 52
1§81, 155‘ - - 155
1982 164 - - 164
1083 173 - - 173
¥
% Research staff of g \were allocated to the‘corréSponding

programme in the period 1977-1980.

-
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E.5. Valorization of Research Resﬁlts
; “ i

According to the rules. in force, persons and organizations of

Member States have the right to obtain non-exclusive llcenses, %
on patents and know-how owned by the Communiky, where they are

able to make effective use of the inventions resultlng from the
execution of research programmes.

This valorization programme is intended to facilitate the technology
transfer of promising inventions by improving the information

on the programmes and on' the results obtained, and by providing
technical support to licensees for bridging the gap between the
research laboratory and successful exp101tatlon of the inventions

on the market. :

" This action.is carried out in close co—operation with D.G. XIII.
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VALORISATION OF RESEARCH RESULTS

269

Area R .Specrfic Support to the Sectoral

| Activities of the Commission
. Programme : Valorisation of Research Results

: 1. Dest:ription

~ The project intends to make maximum use of the research activity of the JRC by transfer

of immediate results {(during the programme work cf the JRC bemg in progress) toa

a variety of industries.

The technical and legal aspects of the technology transfer process by glvmg licenses on JRC
patents and knowhow are dealt with by the Directorate General X111 - Direction A,

"It seems important to set up a mechanism for supporting valorisation projects with specifically

assigned persons and resources to overcome the drffrcultres due to the typical time gap
(3 — 5 years) between the invention and the moment of opportunity for its valorisation.
By this mechanlsm a more effectrve cooperatron between DG Xl and JRC could be
promoted.

A number of actions under the general headmg assrstance" (listed under item 2) are therefore

proposed, through which the JRC would provide a technical help to DG X111 and at the
'«same time would demonstrate its' growmg interest towards valorlsatron of its own research

2. Subprojects ..
a) Support to patent examination - -

N Experlmental work to support the claims and for the relatlon of patents should be provrded
- by the mventor on request of DG XI1lIl.

+

- b) Further deve/opment of inventions :

S

~ Assistance of the inventor (and his collaborators) by e.g. experrmental work for to file
" additional provisional specifications, for an assessment of the commercial viability of the
invention and for an eventual improvement of the accuracy and technical adequacy of

- the specifications.

¢ Support to licensees

Brrdgmg the gap between the research laboratory and the successful exploitation of the
mventron on the market, by means of ‘ad hoc agreements with the licencees,

d) Va/orrzation of the fa// out of research results

, Me35ures are to be foreseen to ensure a contrnuous process of evaluatron and momtormg
for every project in order to examine the conditions under which its results could best be
applied (support to adapted and appropriate technologies). As a consequence contribution -
to the development of prototypes, demonstration projects, research contracts, etc. are
envisaged. Although consistent support is ‘expected from the involved research programmes
a minimum amount of ready-to use resources is peeded.
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' e) General information

To improve public information on JRC activities and results it is foreseen to participate
to topical fairs and exhibitions (2 — 3 times per annum), participate to exhibitions of

- general interest (1 time per annum), elaborate descriptive material (brochures technlcal
notes, newsletters) on JRC actrvrtles and results :

3. External cOIlaborationS'

The patentmg process involves continuous contacts with external patent agents and orga-
nisations, which are extremely numerous and distributed over all member countries.

In the field of technology transfer valorisation agreements are usually established with
“relevant national organisations (some member states have one valorisation orgamsatlon

- some have several and sorhe have none).

4 Plannlng

According to the specific nature of thus pro;ect no time- plannmg could be guven
Theessential characterof these actlvmes is to respond:in a flexible way to the situation

of requrrement



PROGRAMME :

enres®

SUMMARY TABLE

.

E.5 V%LORIZATION OF RESEARCH RESULTS

No equivalent programme in the period 1977-1980.
& X

’ Specifié Appropriationé
Project “Dperating Invest- Contracts/ Total - Research
expendit. ments staff
TOTAL 306 . - 204 “510 4
1980 70 - 47 117
1981 74 - 49 ,12;
"1982 79‘ - 52 1131’
1983 83 - | 56 139
%

2u
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£.6. PROVISION OF SCIENTIFIC AND TECHNICAL SERVICES ON REQUEST
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Provision of Scientific and Technical Services on Request

The activities which the JRC carries out on demand for the
other services of the Commission fall into two categories :

- Technical evaluations which use systems analySis methods
to study different problems in, for example, energy, \ .
transport, agriculture, regional development, and the .
enviromment ,and which provide the technical elements
for the appreciation of the desirability of various actions.

'~ Technical assistance which generally concerns the expertlse

and services on requestwhlch the JRC is able to provide in
response to requlrements expressed by the other services of

the CommlsSLOn by virtue of its teams, skills and installations.
.\

This assistance invelves in particular the technical manadement
of projects deriving from the policies conducted by other
Dlrectorates-General ‘Such actions make a particular contri-
bution to the co-ordination of ﬁrogrammes carried out simulta-
neously.

B
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: Area - 1 Specific Support to the Sectoral
TECHNICAL EVALUATIONS _ Activities of the Commission
‘ Programme : Service on Request
Project : Technical Evaluations

1. Description ’

In order to function effectively, the Commission must be provided with general information
concerning the development of our society together with the necessary tools for analysing it.
The JRC shall act for the Commission as a continuous source of technical advice and take
an active part in setting up and running an information network. Three outstandingly
important aspects of the deployment of resources, which happen to fit particularly well
with the competences of the JRC, should be emphasized:

Resources (e.g. mode! of regional development, studies on agricultural production patterns,
raw material problems) '

Energy (e.g. analysis of the energy system, evaluation of technological progress, studies on
energy conservation)

Environment (e.g. collecting and updating mformatton concerning ecological models,
providing reasonable scenarios of the geographica! distribution of pollutants emission)

The identification of these areas as most typical of the JRC's possible technical support to
the Commission stems on the one side from past experience and on the other from the
Commission’s need for a continuous source of information best based on a lively inter-
disciplinary background.

‘The presentation of a consistent set of proposals does not mean that technical evaluations
for the Commission are intended here as being carried out by a single team of people. A good
deal of the activities Uponrequest will be carried out by people engaged part-time or for
limited periods, although it is hoped that their work will find links with a consistent set of
continuous studies.

2. Subprojects

al) Resources

This chapter is dealing generally with constraints on development and more specifically

with such general aspects of the life of the Community as regional economics, agriculture

and deployment of raw materials.

If general studies have to be carried out concerning the development of resources in particular
areas, then it is sensible to develop a-methodology aimed at assessing the mutual interaction

- of various resource consuming activities. An effective support to the development of such

a general background competence of the Commission might be useful.

As far as particular areas in which effective contributions can be given

(e.g. Regional policies, Agriculture, Analysis of industrial activities, Raw materials: constraints,
recycling), the activities of the JRC will be confined to a few subjects comresponding to the
requests made by various G.D.’s.

b) Energy

-This chapter concerns specifically the analysis of the European energy system and the
evaluation of the possible penetration of various technologies. ‘

As a tool for placing sectoral evaluations about technologies and energy consumption in a
general.perspective, the energy flow model LABYRINTH, which has been developed in the .
JRC, could be applied. The model has been already successfully used for many activities
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carriedkoufon request of GD Xl and GD XVII, Tasks as Prospects for édvanced technologies
and energy carriers, Energy conservation and location problems are envisaged.
The setting-up of an EC Data base is regarded to be helpful.

. c) Environment and techno/ogy assessment

This chapter is covermg some aspects of the lmpact of mdustrlal development on our

" environment and our society. Technical support of various types, which can be classified
in this category, has been requested in the past by various GD’s. This proposal matches

. with the proposals a) and b). The activities in the future will be of a similar character as

, the ones of the past having dealt with: Support to indirect activities concerning ecological
‘ models Investigations’ about particular sectors of industry, Siting problems and Transport
problems

.3. External collaborations .

For instance:

- Energy Technology Support Unit (ETSU), AERE Harwell

- Brookhaven National Laboratory, N.Y.

» Institut Economique et Juridique de 1’Energie, Grenoble

- International Institute for Applied Systems Analysis (11ASA), Laxenburg, Austria
E International Federation of Institutes for Advanced Studies (IFIAS) Stockholm
- Department of Energy, USA -

- Kernforschungsanlage Jiilich

- Kernreaktorzentrum Karlsruhe

- UKAEA Winfrith and Risley

- CEA Saclay '

- Institute of Gas Technology, Chicago

4, Planning

According to the specific nature of this project, no time pianhing‘could be given.
The essential character of these activities is to respond in a flexxble way to the
situation of requirement: : :
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TECHNICAL ASSISTANCE . Area : Specific support to the sectoral activities
of the Commission -
Programme : Service on Reguest
- Project : Technical 3ssistance

1. Description

An important and expanding activity of the JRC consists in providing the Commission with a
technical and scientific assistance in analyses of technical problems required e.g. by the imple-
mentation of new regulations, in the evaluation of research proposals, development of technical
annexes to collaboration contracts, technical management of contracts, comparisons and
synthesis of results, preparation and animation of joint research venture, intercalibration
campaigns, etc... These activities may involve a number of national laboratories also.

On the other hand, the requirements of independency and secracy which often are needed

for the execution of the work, can be satisfied in a laboratory operated by the Commission

like the JRC. ,

The first two subprojects (a, b) listed below are already ongoing analysas in collaboration

with DG V and DG ill. Subprojects ¢ — n represent examples of items which are appropriate

~ to be treated. o ' '
Sub-projects o and p are examples of the assistance which has developed -
widely in recent years to the point where the JRC has been fully entrusted
with the technical management responsibility (project leader) of various
projects on behalf of the indirect actions of DG XII in the same fields

" where the JRC is currently running a direct action such as reference materials,
solar energy and hydrogen. Under consideration similar arrangements are with
DG III, DG XVII, etc. within Action Plans or Demonstration Programmes.

2. Subprojects
Part I - Analysis and development of method's

a) Heavy metals in blood: quality control, reference laboratary
b)  Fertilizers: study of analytical procedures

c)  Support to the Common Custom Tariffs: chemical analysxs : -
d) Dairy products and food stuffs: assessment of laboratory equipment and analysis
techniques

e) Release of toxic elements from domestlc kltchenware measurements as a function of
temperature and time

f)  Analysis of atmospheric pollutants

g) Measurements of physical atmospheric parameters

h) ~ Stable isotopes studies: studies of the soi [—plant system, studles of anlmal nutrition
and physiology, studies of plant biochemistry

i)  Adaptation of X-ray diffraction method to specific applications

k) Improvement of analytical methods for water pollution problems

I} - Biodegradability of surfactants: research of control methods for EC Council directives

m) Cosmetics: development of analytical methods and reference materials

n)  Fire behaviour of construction material

Part Il - Technical Assistance to prOjeCt management

o) Secretarlat and technlcal assistance to management of experts working
groups

p} Technical assistance to project management (project leader) on behalf
of indirect actions.
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3. External collaborations

In general the activities proposed (like the ones a to I) could be undertaken in common
laboratories belonging to thé member states. However, the listing of different laboratories.
can be prepared only when the choice of activities will be done. ’ :
For activities like the ones u and v the collaboration with external organizations and
industrial firms will be a natural feature. :

in particular the collaboration will involve international agencies like 1EA, Paris;

National Professional Organizations and national and private laboratories to which the
contracts will be placed by the Commission GD's.

4. Planning

The planning will be established after the topics will be selected respectively wiII".depend
~ on the timing of the various actions and contracts. ‘ ‘
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SUMMARY TABLIZ‘I

PROGRAMME : E.6 PROVISION OF SCIENTIFIC AND TECHNICAL SERVICES ON REQUEST

programme in the period 1977-1980.

, 1. ;Specific.Apbropriatiops :
»Pﬁoject pperat?nq Invest- Contracts| Total Research
- a*pendlt. ments . staff

.TOTAL . :i.ézz AR - 154 376 ;”‘ézx
© | 1980 52 - .34 86
1981 54 - 38 | o2
1982 - 56 - 40 96
’i§83 ‘60' - 42 102

| * ' Research staff of 15were al1oca£ed to’theygorrgspondiﬁg’




F.  OPERATION OF LARGE-SCALE INSTALLATIONS

Y



F.1. OPERATION OF THE HFR PETTEN

A
o
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’ I o
"Operation of the HFR Petten.

The operation of the reactor will continue to the benefit

of the research. programmes of the participating Member States
and for the JRC's own requirements. Outside clients will
also be able to use the irradiation facilities on payment.

puring the next programme the teams will continue the maintenance
and upgrading of the reactor and the development and improvement
of the irradiation équipmént-and apparatus to enable this
installation to hold its place among the most important means

of irradiation of the Community.
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' OPERATION OF THE_HFR"PETTENV‘ - Area : Operation of large—scale
.+ installations
Programme :  Operation of the HFR Petten

1. Description
¥
Within the new programme the reactor operation will be pursued for
the benefit of research projects of participating member :states
7 as well as for own JRC projects. Available irradiation space will
then be used, against payment, by other clients and for radioisotope
production, The 1980-1983 irradiations will be carried out in support
of : . ;
- llght water reactor development, in particular transient fuel irra-
diations and experiments in the scope of reactor safety, '
- fuel and structural materlal testing for high temperature
reactor development,
- fast reactor fuel development; advanced fuel tests under stationary
and transient conditions as well as vessel material irradiations.
'~ fusion reactor structural materials development
The horizontal’beam tubes, on the other hand, will be used for nuclear
_physics and solid state physics research. -
Improvements of the pool side irradiation facilities are planned
within the new programme. They will be introduced together. with the
'replacement of the reactor vessel. Moreover, the construction of a
new active working area is foreseeéen providing,. among. others, a remote
\encapsulation fac111ty for pre- 1rrad1ated fuel pins.

2. External cellaboration'

z .

With most Nuclear Research Centres within the Community,.

'3.,Plahning

. Operation and utilization of HFR Petten are continuous tasks, following
" detailed time schedules which .are up-dated periodically.

N



PROGRAMME : g,] GPERATION OF THE HFR PETTEN

s

'SUMMARY TABLE

‘ Specific Appropriations B
Poblect P et contracts | Totar [1erenEch
TO'I'l}L  1326( - | 713 ,203’9 ,41,;
1980 | 1303 - - 163' 46é

1981 321 - ‘:17»'3 4_94

1982 341 - 183 524 |
1983 | ‘3 61' - 19‘4 555
*  Research sﬁaff of 41 Qete allocatéd to‘the ;orrésponding

-programme in the period 1977-1980.

L
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ADVISORY COMMITTEE ON PROGRAMME MANAGEMENT ' o

"HIGH FLUX REACTOR"

: o : ,

S TATEMENT

1. Durlng a spec1a1 meetlng on February 12, P979,'the AdVisory
1 Committee for Programme Management on "ngh Flux Reactors '
has reviewed and discussed the proposals for the continua-

tion. of the~HFR programme durlng 1980/83.

; ‘2-‘The dlscu551on was based upon the follow1ng documents éu
: “Preparatlon of the. JRC Programme 1980/83. Module‘: HFR
’ .Petten" of 22 January 1979 and Part. F.l. of document
“.CCG 250/251 as well as on addltlonal verbal informatlon

Vsupplled by . JRC Petten. . > o q'~< SRR , ‘df ' 'j;
'ff3.'The Commlttee acknowledges ‘the analysis made of the p0551ble
.long—term ‘utilization, coverlng the” 1980/83 perlod and ope-

-

'nlng a perspectlve beyond 1983

ﬂ)’fl'A.Concern is expressed about the 1nsufflclent number of pro—,
o gramme research staff leadlng to a restrlctlon in reactor
’utlllzatlon and delays to 1rrad1atlon programmes. The Commlt— T
'tee recommends that an 1ncrease of the Research Staff from
.41 to.at least 46 1s proposed to ‘the Coun01l S f -

*f5.5The Committee draWS'attention torthe risks toathe”programme
, mshould cost 1ncreases beyond average inflation of Certaln
W*VHFR expenses occur (e. g. fuel cycle costs, operatlon expenses)

!

v

'\fThe Commlttee endorses the approach of assurlng the long term
i,avallablllty and 1mprovement of. HFR Petten by maklng necessary :
5:1nvestments, e. g vessel replacement In this connection the ‘.”d\l3&
.ﬂCommlttee regrets that the "actlve workshop mentloned in’ the '
\Tdoouments has had to be abandoned due to a lack of funds.




E "1 ‘ma ety = —
v ) R ‘ " L ,
' - F8- 2D
: ' /
) 7. It confirms the present and'future'importance of HFR
Petten for programmes of JRC and of Member States, and ;
.recommends the executlon of the programme along the llnes
proposed 1n the above-mentloned documents. ,
» - N
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