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Disclaimer

Conformément au réglement (CEE, Euratom) n°® 354/83 du Conseil du 1er février 1983
concernant I'ouverture au public des archives historiques de la Communauté économique
européenne et de la Communauté européenne de I'énergie atomique (JO L 43 du 15.2.1983,
p. 1), tel que modifié par le réglement (CE, Euratom) n° 1700/2003 du 22 septembre 2003
(JO L 243 du 27.9.2003, p. 1), ce dossier est ouvert au public. Le cas échéant, les documents
classifies présents dans ce dossier ont été déclassifies conformément a I'article 5 dudit
reglement.

In accordance with Council Regulation (EEC, Euratom) No 354/83 of 1 February 1983
concerning the opening to the public of the historical archives of the European Economic
Community and the European Atomic Energy Community (OJ L 43, 15.2.1983, p. 1), as
amended by Regulation (EC, Euratom) No 1700/2003 of 22 September 2003 (OJ L 243,
27.9.2003, p. 1), this file is open to the public. Where necessary, classified documents in this
file have been declassified in conformity with Article 5 of the aforementioned regulation.

In Ubereinstimmung mit der Verordnung (EWG, Euratom) Nr. 354/83 des Rates vom 1.
Februar 1983 uber die Freigabe der historischen Archive der Europdaischen
Wirtschaftsgemeinschaft und der Europaischen Atomgemeinschaft (ABI. L 43 vom 15.2.1983,
S. 1), geandert durch die Verordnung (EG, Euratom) Nr. 1700/2003 vom 22. September 2003
(ABI. L 243 vom 27.9.2003, S. 1), ist diese Datei der Offentlichkeit zugénglich. Soweit
erforderlich, wurden die Verschlusssachen in dieser Datei in Ubereinstimmung mit Artikel 5
der genannten Verordnung freigegeben.
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ARRANGEMENT BETWEEN THE UNITED STATES NUCLEAR REGULATORY
COMMISSION (USNRC) AND THE COMMISSION OF THE EUROPEAN COMMU-
NITIES ON BEHALF OF THE EUROPEAN ATOMIC ENERGY COMMUNITY
(EURATOM) ON IN-PILE LIGHT WATER REACTOR (LWR) LOSS OF

COOLANT ACCIDENT (LOCA) SIMULATION

(Communication from the Commission to the Council)
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- SUBJECT : Communlcatlon tothe cOuncil concernlng an

1.

- Arrangement between the United States Nuclear Regulatory

" Commiss$ion (USNRC) ‘and the Commission of the European

- Communities on behalf of the European Atomic Energy
Community (EURATOM) on In-Pile Light Water Reactor (LWR)
Loss of Coolant Accident (LOCA) Simulation. . -

o

The current :1980-1983 multiannual. research programme.of .the :
Joint Research Centre (JRC), decided by the Council on 13 March,
1980 (1), includes the Super-SARA Project, to.be conducted in.

the ESSOR reactor at the Ispra Establishment, as its slngle most - -
significant contribution.to LWR safety research. One of the main .

~aims of this project is to investigate by simulation in the reactor

Unlted States on 28 March, 1979.

(in-pile) the behaviour of reactor ;uel in loss of coolant accxdent'
conditions. ] » . o . N -

N

This area of LWR safeﬁy research is a major international priority,_'
in-particular following the Three Mile Island (TMI) inCLdent in the

Throughout its discussions leéding to the Decision on the current‘

multiannual’programme of the JRC, the Council stressed the importance
of international cooperation in the Super-SARA project. It was
informed at the time of its Decision that the Commission had

entered into negotiations with the .USNRC for a possible such -
cooperation, and that the USNRC contribution to the prdject; which,
would be in kind, had already been taken into account in the |
estimated cost of the project to the Community (2). _"

The Councii was informed of the subsequent.development of the |
Commission's negotiations with the USNRC during 1980 in the v
Commission's communication to the Council-on the Execution of the
First Phase (1980) of the Super-SARA Project (3). In reaching its
Decision on the second phase of the project (1981-1983), the Council
again noted that the value of the expected USNRC contribution in kind

had been taken ‘into account in the estlmated cost of the prOJect to
the Communlty (4) . :

v

- (1)

(2),

(3
(4)

0.J. n°® 272 of 18 March, 1980, p.11 _

Council document 5422/80. (ATO 31) of 4 March, 1980, p.3 o :
coM (80) 750 final of 27 November, 1980, p.40 . L7
Council, document 7107/81 (ATO 46) of 19 May, 1981, p.3 =~ . ’



2.

]

4. At the same time, the Advisory Committee on Programme Management
"Reactor Safety" and the General Advisory Committee of the JRC
were k~pt fully informed of the development of the Commission's
negotiations with the USNRC.

5. These negotiations have now successfully arrived at the text of
" a draft agreement (in the form of an Arrangement) and annexes which
is acceptable to both sides. In addition to regulating the use of
information and patents between the two parties (article 5), its
main. features are :

-~ the USNRC will make available to EURATOM the relevant information
related to the USPBF experiment (article 3). The Super—SARA Task
Force,established by the Commission in June 1980 to give technical
support to the Commission in the definition of the Super-SARA
programme objectives and to ensure the linking of this project
tc other related experiments, identified the importance of the
PBF experiment in this context and the need to ensure the comple=-
mentary/confirmatory relationship between these .two projects, in
particular through the pooling of information (S);

~ the USNRC defines the in kind contribution which it is to make to
the project (annex 3) at an annual level which it estimates as
roughly equivalent to a minimum of US g (1981) 1.5 million, subject
tq continued annual US Congress funding for the project. This
would represent a contribution of US § 4.5 million for the years
1981-1983 under the current multiannual programme of the JRC or
US 3 10.5 million over the 7 year period covered by the Arrangement.
The estimated cost to the Community of the project (at May 1981
prices) in the period of the current multiannual programme of
the JRC is 54.03 MiocEcus, or 107.53 MicEcus for the 7 year period
1980-1986 (&) .

- the Arrangement provides for the consultation of the US NRC in
the execution of this cooperation.

6. The Arrangement gives concrete expression to the framework

"Arrangement between the Untited States iluclear Regulatory Commission and
. the European Atomic Energy Community in the field of Nuclear Safety
Research" concluded on 19 March, 1979 . ‘. This provides inter alia,
and subject to the conclusion of separate agreements between the

_ parties, for the execution of joint programmes and cooperative research
projects and for the exchange of information in defined areas of
nuclear safety research conducted by the USNRC or EURATOM through the
JRC, in this case Primary Coolant System Rupture Studies and Loss of
Coolant Accident Studies and Analyses by the USNRC and In-Pile
Simulation of LOCA by the JRC.

7. The implementation of this Arrangement will entail no additional
expenditure for the JRC budget.

(5) coM (80) 750 final of 27 November, 1980+ P-5
(6) Council document 7107/81 (ATO 46) of 19 May, 1981, p.2-3



8. The legal basis for the Arrangement is Article 101, (3.) ‘of the |
EURATOM Treaty which specifies that agreements whose implementation -
does not require action by the Council and can be effected within '
the limits of the relevant budget shall be negotlated and concluded
solely by the Commission. )

9. The Comm15510n now lnforms the Council of its lntentlon to conclude

B an arrangement with the US NRC in conformity with the procedure
envisaged by Article 101. (3.) of the EURATOM Treaty. .The draft

Arrangement and annexes are attached to this communication. o

YN . i
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-7 . DRAFT

ARRANGEMENT BETWEEN - - o B v
' THE UNITED STATES NUCLEAR REGULATORY COMMISSION
'(HEREAFTPR CALLED USNRC)
AND - : . . . ’ . :

THE EUROPEAN ATOMIC ENERGY COMMUNITY L »
(HEREAFTER CALLED EURATOM) ~ » o 7

REPRESENTED BY THE COMMISSIOV OF THE EUROPEAN COMMUNITIES
ON

IN-PILE LWR LOCA SIMULATICN

’

'The USNRC and EURATOM consider lt w111 be mutually benef101al to .

cooperate in the fleld of reactor safety research.

. As the USNRC andvEURATOM have agreed in their,bilateral general
_»iarrangement on.cooperation in the‘field of nuclear safety research
{hereafter called bllateral arrangement), srgned in 1979, Art.II.5
of this bllateral arrangement foresees ‘the possrblllty of cooperative

research prOJects based on the faCLlltles owned or operated by one of

the oarties;

\

As the multlannual programme 1980 1983 of the Joint Research Centre of
the. Comm1551on of the European Communltles contalns ‘an act1v1ty on

‘reactor safety to which this cooperatlon WLll directly -contribute;

As. the ESSOR reactor, owned and operated by the Joint Research'Centre,
togethcr with its auper SARA c1rcu1t, have partrcula* characterlstrcs

of lnterest for the LWR safety res‘arch, R

As thrs safety research has complemontary characterlstlcs to the

research work undertaken by the USNRC facrlltles,

The.following technical cooperation will be undertaken.

v



The contracting parties.-agreed as follows :

CART.1 -~ OBJECT : : . -

This arrangemant covers the safety research area concerned with LUR

fuel behaviour under loss-of-coolant accident conditions.

.
i

" The USMRC parﬁicipates ta a'cOmmuniﬁy research programme concerning
the experiments in the Super-SARA circuit of the ESSOR reactor. This
. participaktion céncerns the preparation of the programme, its execution
ang the evaluation 6f its resuits; The cooperation has a duration of
- 7 years, staréing January 1, 1981, subject to the provisions of ART.VI
of the bilaﬁeral arrangement, which reads : "It is understood tha£'the
ability of the Parties to carry out their obligétions is subject to the

availability of appropriated funds."

ART.2 - FORM OF COOPERATION

The cooperation will be executed as foreseen in ART.II of the bilateral

arrahgement.and in particular. in the following form :

1. The exchange of technical information in the form of reports,
experimental data, cowputer codes, correspondence, newslctters

and oral discussions.

>

2. The orgdnizationvof.relevént meetings.
3. Short visits by specialist teams or individuals to the facilities

of the other Party.

4. Possible temporary assignment of personnel of one Party to the
laboratory or facilities of the other Party, gach such assignment
to be considered on a case-by-case basis and be the subject of a

'

separate attachment of staff agrecment between the Parties.

. 5. The supply of equipment relevant to the execution of the research

project.



'ART.3 - LIMITS OF COOPERATION

: The cooperation will extend to the Super-SARA nrogramme as defined

v

in Annex I of this arrangement

)

1. The USNRC will make available to EURATOM information in the relevant
/‘ -

field of research pertinent to the timely, successful performance of
tests in the currently proposed Super—SARA test progranme, which it has
the right to disclose either in 1ts possession or available. to it, in

particqlar ‘the relevant information related to the US PBF experiment.
' .\, . S

A2.'EURATOM will make available to the USNRC the information relevant to -

- the execution of the Super-SARA prOJect R

RS

3. Each Party ‘will promptly transmit and call to the other Party's
attention any information on its research results appearing to have

significant safety implications.

~

ART.4 - EXECUTION OF COOPERATION : - .. = o '

The general provisions of ART.IV‘of‘the bilateral arrangement apply.

N . . L v

- "Fach Party‘will designatevas Administrator a senior representative
"to coordinate'its participation in the overall exchange; A reviem‘1
meeting of the Administrators or their representatives will be
Ar"held at- agreed-upon intervals to rev1ew the status of exchange
"and cooperation established under this Arrangement to recommend
"revisions for imprOVing and developing the cooperation, -and to "
"discuss topics within the scope bf the cooperation The time, place

"and agenda for such meetings shall be agreed upon in advance

Specific provisions concerning the\implementation of the scientific-

technical content of the present cooperation are given in Annex II.
- . )-~ . . R . ; b

’

,

ART.5 - USE OF INFORMATION AND PATENTS

The provisions of ART.V and VII of the bilateral arrangement apply.

i



"EXCUAIIGE AND USE OF TNIFORMATION

The Parties support the widest possible dissemination of information
provided or exchanged under this Arrangement, subject to the need
to protect proprietary information as may be exchanged herceunder, and.

to the provisions of ART.VII, PATENTS. -

2. As used in this Arrangement, the following definitions apély :

(i) The term "information"’means scientific or technical data,
results or methods of research and develcpment, and any other
information intended to be provided or exhanéed under this
Arrangement.

(ii) The term "proprietary information" means information which
contains trade secrets or other privileged or confidential
commercial information, and may only include information which :
(a) has been held in confidence by its owner; and
(b) is of a type which is customarily held in.confidence by its

wner; and S _ ‘
(c) has not been transmitted by the transﬁitting Party to other
entities (including the receiving Party) except on the baéis
that it be held in confidence; and ‘ .
(d) is not otherwise available to the receiving Party ffom
another source without restriction on its further

dissemination.

3. The Party receiving proprietary information pursuant to this
Arrangement shall respect the privileged nature thereof, provided
such proprietary information is clearly marked with the appropriaté
legend of the transmitting Party and with the following (or ‘substantially
similar) restrictive>legend : . )
"This document contains proprietary information furnished in

confidence under an Arrangement date between the

United States Nutlear Regulatery Commission and EURATOM and shall

not be disceminated outside these organizations, their consultants,

contractors and licensees, and concerncd departments and‘agencios of
‘ tha Governﬁents of the United States and of the member states of

EURATOM without the prior approval of -~

This notice shall he marked on any reproduction hereof, in whole or in
part. These limitations shall automatically terminate when this

information is disclosed by the owner without restriction. .



4. In regard to the disscemination and use of proprietary information

received in confidence under this Arrangement, the Parties agrce that

(i) Such informatidn,may be disseminated by the receivinq Party to

persons within or meloyed by the receiving Party, and to :

(a) concerncd gowernment dcpartments and government agenCLes

'in the country or member states of the receiving Party;

(b) prime/or sub-contractors or consultants of/the receiving'r

Party ldcatea within the geographical limits -0of the regeiéing
- Party's country‘or'member states, for use-only withiﬁ the
framework of their contracts with the feceiving‘Party in.
work relating to the subject matter‘ef ehe broprietary‘

.

. = - o ~
~ inrormaticn; - :

P

(c) organizations permitted or licensed by the receiving Party in
‘the field of development, design, construction and operation
of nuclear production or utilization facilities for use only

within the terms of such perxmit or license;

() contractors -of organizations identified in item 4 (1) (c).
. 'above for. use only within'the éCOpe of the permit‘or-lieenSe
gvantcd to such organlzatlons, . -
provxdcd that any proprletary 1nformat10n so'dlssemlnated under
fsub pdragraphs (b), (c) and (d), above shall be pu;suant to an agreement
of confidentiality and shall be marked with a restrictive>iegend' .>
substantially identical to tha£ appcaring ;nfparagraph 3 above.

(11) Wlth the prior wrltten conscnt of the Party prov1d1ng proprletary
/

information undcr thorhrrangewent, Lhe.recLLVLng Party may .
- -disscminate such proprictary information more Qidely than
otherwise permitted in.the fo:egoin§>subsection/(i); The Parties
shall coopcrate with each other in develo;ing éroeedures for
frequesting and obtaiﬁing approval for‘sueh wider dissemination
and each Party will grant such approval to the extent pernltted
by its naLlonal,pollc1od,krggulutxong and ldﬂa.‘ o
(iii)_Edcﬁ,Party shall,exercise its best efforts to ensure that 7
" proprictary idfermation received by it under this Arrangemeat is
~ controlied as providca herein.,lf one of the Parties becomes 4
aware that it wili~be,‘or may teasonably.be expected to - bectie,

unable to meet the non-dissemination provisions of this Article,

- -

it shall immediatelyv inform tha other Party. The Parties shall
7. Y :



(iv)

(v)

(vi)

- . | . 6 *

therecafter conéult to definé_an appropriate course of acEion.

Non-docﬁmentary proprictary information provided in seminars
and other meet}ngs organized under this Arrangement, or
information arising f:om'the attachments of‘staff, use of
facilities.or joint‘projects shall be treated by'tﬁe Parties
in éccérdance with the princigles sgecified in this Article,
provided, however, that the Part? commuhicating such proprictary
information places the recipient on notice as to the character
of the information communicated.
Nothing contained in'tﬁis Arrangement shall preclude the.use

or dissemination of information received by a Party from the

-sources outside this Arrangement.

Information given ky one Party to the other under this Arrangement
shall be accurate to the best knowledge'and,belief of the Party
giving it, but néither Party gives any warranty as to the accuracy
of such information or shall havé any‘respon§ibility for the

consequences of ény use to which such information may be put by the

~ other Party or by any third party."

"PATENTS

1. As set forth in this Article, “Country" shall be taken to mean;

(i) The United States of America for the USNRC Party;

(11i) The Member States of EURATOM for the EURATOM Party.

’

2. With respect to any invention or discovery made or conceived in the

course of or undecr this Arrangement;

(i) If made or concecived by personnel of one Party (the Assigning

Party) or its contractors while assigned to the other Party

(Recipient Party) or its contractors;

(a) The Récipient Party shall acquire all right, title, and

interest in and to any such invention or discovery in its

own Country and in third countries, subject to-a non-exclusive,
irrevocable, royalty-free license in all such countries to the
Assiqning Party, with the right to grantvsub—liccnsés, under any
such invention or discovery and any patsnt application, patent or

other pretection relating thereto, £or use in the production or

. e



TN .
utilization of epeciai nuclear materiai or'atomic energv; and
(b) Tnc Assigning Party shall acqulre all right, tltle, and
interest in and to any.such invention or- discovery in its.own
Country, subject to a non—exclusive, irrevocable, royalty-£free
licenseito the recipient party, with the rignt to grant sub-
licenses under any such invention or discovery and any patent
. -application, patent or Othex protaction relatino thereto for
use in the production or_utiliration of special nuciear naterial ‘ Lo

or atomic enery. '

¢

-
(11) If made or conceivéd by personnel other thar the personnel referred
g to in paragraph (i) above, as a result of attnndance at meetlngs S A
| or as-a result of employlng lnformatlon whlch ‘had been conmunlcated ‘
under this Arrangement by one Party or its contractora to the other
Party or its contractors, the Party of such personnel maklng the .
inyentlon shall acquire all right, title, and interest in and to .
. - any such invention or discovery‘in<all-countries, subject to the'
grant to the other Party of a royalty—free/non—exclusive, irrevocable
llcense, w1th the right to grant sub-licenses, in, and to any 'such
invention or dlscovery and any patent application, patent or other
protection relating thereto 1nvall countries, for use in the
production or utilization of special nuclear material or atomic

S

" enexgy.

(iii) wWith reqard to other specific’forms of co-operation, inciuding
- loans or exchangee of materials, instruments and equipnent for
special joint fesearch orojects, the Parties shall provxde for
appropriate distribution of rights to 1nvcntlons or dlscoverles ) :
'resulting fron sueh coéoperation. In general, howeverk each Partv j
should normally own. the rights to such 1nvontlons or dlscoverles

in-its own Country w1th a royalty free, non—exclusrve, lrrevocable_

license to the otlrer Palty, and the rlchta Lo such lnventlone or -

discoverices in other countries should be uqreed by tht Partlcs on

an equitable basis. =~ - - :

3. Meither Party shall discriminate agaln st c1tlzens of the Country of °

" the othcr Party with respect to granting any license or sub-license

under any invention or discovery pursuant to paragraph 1 above.



It is understood that the licensing policies and practices of each
Party may be affected because of the rights of both Parties to grant
licenses within a single jurisdiction. Accordingly, either Party may
request, in regard to a single invention or discovery or class of
inventions or discoveries, that the Parties consult in an effort to
lessen or eliminate any detrimental effect that the parallel licensing

authorities may have on the policies and practices of the Parties.

4. Neither Party will assume the responsibility to pay awards or
coapensation required to be paid to the nationals of the other Party

according to the laws of the other Country."

ART.6 - COSTS

The USNRC will participate in-kind in the costs for the programme at an
annual level roughly equivalent to 1,500,000 US 1981 dollars or more,
subject to continued annual US congressional funding of programme support
and maintenance of SST programme content and progress. This participation
will be in the form of supply of test hardware, manpower and services as

defined in Annex III.

ART.7 - FINAL PROVISTIONS

1. This Arrangement shall enter into force from the date of conclusion
thereof, ] and, subject to paragraph 2 of this Article, shall
remain into force for a period of 7 years, unless previously extended

by agreement between the Parties.

2. Either Party may withdraw from the present Arrangement after providing
the other Party written notice 1 year prior to its intended date of

withdrawal.

3. The Parties agree that all discussions, meetings, exchange of documents
or other acts of cooperation between them and prior to the entry into
force of this Arrangement which, if they had occurred subsequent to the
entry into force of this Arrangement, would have been subject to this

Arrangement, shall be subject to the terms hereof.



‘FOR THE UNITED STATES. . T - FOR EURATOM - .
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. ANNEX 1

QUTLINE OF_THE_SUPERSARA TEST PROGRAM__(SSTP) -

1. General .

buring 1980, a Task Force was established
by the J01nt Research Centre of the Commission of the
European Communities to discuss and reach a consensus among the
participants on the objectives, test matrix and technological difficulties
of the $STP. This consensus was reached in October 1980
and the program which emerged, designated as the "consensus
SSTP", remains the foundation of all on-going work,

The first basic objective of the consensus SSTP is the
attainment of data and a deeper generic understarding con-
cern:ng those aSpects of LWR fuel cluster behaviour which

coolab;l;.y problems as a result .of hypothetical accident
situations of a low prcbability where normal safeguard sy-—
stems are assumed itc B2 part: ally or wholly din-~operat.ve,
. .

I addition to such an widerstarnding of the thermo-
mechaniéal azd thermchydravlics processes governing LWR
fuel cluster damace 3nd blockage, a second basic objective
ig the correlzt-on of the transient fission product release
(FPR) occur:ng dur:ag accident situations with the type and

)

extent of the fuel damage provoked.

i The consensus S53TP covers fuel cluster behaviour both
for the transzent conditions of the "large break" loss-—of-

- - o v om, v - A T R T AT
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coolant-accident (LB-LOCA) and the trans:ent conditions of
other accident scenarios which under certain. circumstai:ces
could lead to periods of part:al core uncovery a:rd higher’
cladutemperatures'and a potential for severe fuel damage

~ (sFD). An “important example of such a transient leadiﬁg to

2,

SFD is provided by the Three Mile Island (TMI) accident,

_ It is understood that more emphasis should be placed
on the SFD part of the program .  than on the LB-LOCA part.

The reasén for this is essentially that, while a considerable .

amount- of work has been started or completed for the LB-LOCA,

“activities in the SFD fleld are relat:vely behind and requlre'
.1nten51fleat on . ' : :

LB-LOCA test prdgram

The LB-LOCA pa“t of the conseqsus SSTP has been establi-
shed on- the basis that is must be confirmatory with respect

to the current out—o--pﬂle ‘LB-LOCA fuel behaviour programs -

~ such as REBEKA at the KfK Karlsruhe (which are able to
scope well the governing parameters and require only li- .
mited i1n—pile chec¥s 1 = confrrm the typicality of rod— . '
simulatofs performzrce) and complementary with respect to

the current 1n—pi;e'??—L“CA programs : such as PBF at INEL~-

Idaho.and PHEBUS at Cadarache, France (where the data “'“/ )

available or exuected should be bacxed up by 1n—p11e tests -

Wthﬂ give something new). |

TL!

aim to 51mula:e the entare "LB~LOCA.scenar:o, blowdown to

.reflood, by "ea;s cf control actlons on valves and cluster
" power, This capability will be explo*ted in order to meet

: the'bassc obJeﬁ'-ves stated above whtch _ for the LB LOCA

- .'.../.f

[PONEpp— - AN b WL I AR e et R T g fatitmere enes
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. The SUPTRSARA 1lcop- is being fabricated with the design -~
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«'

take on the following particular forn:

— Clad deformat:ion character:stics, likely to be
domirated by high strain-rate balloozing, Jnfluenc_ng
the degree -of cluster blockage.

- Interactions caused by deformations which might
ir.fluence the cluster blockage. Eract‘on.

- Rod cluster coolability and thermal response during
reflood:ng.

- Dependence .of FPR on the extent of cluster damage.

- The consensus LB-LOCA test matrix which
£its within the requ:red conf:rmatory/complementary context is
covered by the followirg tests:

— 4 Tests with 2m loag PWR (type 17 x 17) clusters of 32
rods;

-1 test with g 2m lo:g BWR-type cluster (probably type
8 x 8 R);

-2 unspec1f1ed - tests to cover uaforeseen requirements
of h:gh prioritrs ar:sing at a later stage.

3. Core wacovery ar~d SFD test progranm

In contrast to e LB-LOCA part, the SFD part of the

3

a
consensus SSTP seeks 1o generate a more comprehensive range

€

of data. There 1s not ¢rreatly the wi:de var:ety of act:vity
for SKFD as For the L5-LCCA field: the onl Ly other known
cormparable SFD progran is that planned for the P3F at INEL
- Idaho, starting 1 1582, The PHEBUS program may also
propose SFD tests, in which case these will also have to be-

censidered, Tor the t me being, the SSTP has to ensure a

o.o/..b




'good complementary/bonflrmatory relat onshlp only w1th the’
PBF program, '

- Consider:ng the basic bbject1Ves sfated above end the
large array of accident scenar:os which may potentially lead
to SFD, as occurred in the case of the THI acc:dent, the
'SUPERSARA loop has the design aim to simulate the essent:al
commo:: feature of all the SFD scenar'ost cluster b011down ,‘

and uncovery to provoke relevant transient of clad
temperature :n ‘combination *. with relevant transments of
» . system pressure, followed by re;submergence and quenchlng;
" This capability wi i11 be used to address the follow1ng
partlcular SFD obJectlves.\~ e ,

A) Degree of cluster blockage and FPR due to clad defor—
mation and rupture at the low stra:n-rates possible in
"core uncovery" transients, especially considering the

ffects of clad oxidation on such deforﬂat1oa in tne
- high %—h gh Erange (v 11OOw—1050K)

' B) Degree of cluster blockage and FPR result:zg from the
_ format:on of a rubble bed due to the uidespfead‘oxida— ’
~t:on of the rods (up to ~ 1900X), with or vithout prior
‘ballooning a:;rrupt“*e followed by rod Eragmentat i O
eitherlby quencn::g re~submerge ce) or. system depres—=
sur:sation., '

C) Degree of cluster Dlockage aud FPR result,“g from tqe

' formation of & Ir/U0, liquid solution above ~ 2070%"

2
(rod "caﬂﬂ’:;e") in the presence of w*despread rod.

" B oxzdat-.on, wiit: or without subsequent rubble bed
' provocaticn Ty queanching. . . -,
, The consensus SFD test matr:x which -
Fits withzri the reguired. complementary/confirmation relat:on
~with PBF,will be att e"“ed by means of the folloW1 g tests~:
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Tans e

3 tests with objective (A),

clusters of 32 rods;

4 tests with objective

clusters of 32 rods, 1 with

5 tests with object:ve (C), 4

:B) ’

[SUBNN OV)

clusters of 32 rods, 1 with a

2 unspec:fzed tests to perm:t

with 2m lo:.g PWR.
2m lo.ig BWR type

with 2m lo:.g PWR
2m lo..g BWR type-

the -nclusion of

seen object:ves which may later become of h:gh

ARG L LTI W

all with 2m lo:g PUR type

type

cluster;

type

cluster;

uafore-
praority.




TABLE 1:

SSTP

LARGE BREAK

 LOCA TEST MATRIX

o - CLUSTER "CLAD DEFORMATION : .
TEST N° | INTENTIONS OYPE " conpITIONS FUEL COMENTS
| INVESTIGATE CLAD - ' | e L |
Lp - 1 | DEFORMATION IN B PHASE IN | puo (4 D EpaenePORE~LOAD; " | prpsy
"HEAT BEFORE LOAD" | FWR- AT o 13008 PRECONDITIONED S
CONDITIONS | | COMPLEMENTARY TO
_ _ ‘ PHEBUS, PBF,NRU
o géggRﬁggiggl?ﬁlggE(g?AD | HEAT-BEFORE-LOAD; | FRESH
LB - .2 W PWR (*) DEFORMATION | PRECONDITIONED >
. WHEAT -BEFORE LOAD | AT 10708 4
CONDITIONS -~ |
. AS TEST LB-2 BUT | s LOAD~BEFORE~HEAT; FRESH
LB - 3 ' | DEFORMATION. IN "LOAD PWR (*). DEFORMATION PRECONDITIONED R
: BEFORE HEAT" COND1TIONS . ‘ AT~ 1070K CONFIRMS
L - REBEKA, MRBTF
AS TEST LB-3 BUT | LOAD-BEFORE-"EAT; | SOME o gggPLEMENTARY TO
Lb — 4 | INVESTIGATE EFFECT OF FUEL| pup (4 ~ DEFORMATION | 1RRADIATED
7% | BURN-UP I.E. FUET, CRACKING, AT ~ 1070K RODS
RELOCATION ETC. B \
AS TEST LB-3 BUT = - S NN | COMPLEMENTARY TO
LB — 5 | CONFIRM EXTRAPOLATION OF | poo(y,y. | pORD-BEFORE-HEAT; | pppgy PHEBUS, PBF, NUR,
LB - PYR TEST RESULTS TO OTHER | AT — 1070% PRECONDITIONED | REBEKA, MRBTF
FUEL GEOMETRIES . 3 ,
) : L
LB - 6 | 2 UNSPECIFIED TESTS TO PERMIT TESTING OF REMEDIAL MEASURES OR ANY OTHER STUDY LATER ENTIRING
LB = 7 | HIGH PRIORITY

(*)
()

17 X 17 TYPE GEOMETRY
PROBABLY 8 X 8 TYPE GEOMETRY




TABLE 2: SSTP CORE UNCOVERY/SEVERE FUEL DAMAGE TEST MATRIX

TEST SERIES A:

DUE TO CLAD DEFORMATION UNDER
‘COMPLEMENTARY TO PBF,.

INVESTIGATION OF EXTENT OF CLUSTER BLOCKAGE AND FISSION PRODUCT RELEASE
"SMALL AND MEDIUM BREAK" CONDITIONS

CLUSTER
TEST N° | TYPE INTENTION TEST TERMINATION/FINAL CONDITIONS
CLUSTER UNCOVERY TO TCLAD v 1080 —
SPD_A—1 PUR (%) 1200K, THEN CLAD LOADING AND CLUSTER RE~SUBMERGED AFTER WIDESPREAD
BALLOONING BY SLOW PRESSURE RAMP CLAD RUPTURE
AP CLAD ~ 0,005 MPa/s
AS SFD—-A-1 BUT WITH TCLAD ~ 1350K AND ,
SFD-A-2 | PUR (%) AP CLAD ADTESTED IN RANGE 0.005-0.05 CLUSTER RE-SUBMERGED AFTER WIDESPREAD
‘ ’ ' MPa/S TO GET DESIRED OXIDATION DURING | CLAD RUPTURE
BALLOONING
CLUSTER RE—-SUBMERGED AFTER WIDESPREAD
SFD-A-3 | PWR (*) AS SFD—-A—2 BUT WITH TCLAD ~ 1650K CLAD RUPTURE

* 17 X 17 TYPE GEOMETRY




' TABLE 2 (CONT.):

.

TEST SERIES B: '

e

SSTP CORE ﬁNCOVERy/SEVERE FUEL‘DAMAGE TEST MATRIX’

‘INVESTIGATION OF EXTENT OF CLUSTER BLOCKAGE AND F‘ISSION RPODUCT RFT EASE

COMPLEMENTARY TO PBF

..WITH NO MOLTEN COMPONENT DUE TO ROD FRAGMENTATION AND RUBBLE BED FORMATION;

TEST N° ,ggggTER TNTENTION TEST TERMINATION/FINAL CONDITIONS
. | i o ‘r‘- . ' . N ’ :
- | | CLUSTER UNCOVERY TO TCLAD ~ 1900K AT | o1 0w coor,-pown To AVOTD ROD |
SFD-B-1 PUR " (*) . A RATE ~ 0.3 X/s TO FROVOKE CLAD FRAGMENTATION AND RUBBLE BED
o - \ RUPTURE AT ~ 1100K FOULLOWED WIDESPREAD - R |
CLAD OXIDATION AND EMBRITTLEMENT. ‘ |
PSYS ~ 8MPa -
. . S FAST COOL-DOWN TO PROVOKE ROD N
SFD-B-2 | PWR (*) AS SFD-B-1 FRAGMENTATION AND RUBBLE BED FORMATION
o ’ | as sFp-B=1 BUT WITH CLAD RUPTURE AS SFD-B-2
—_B=-13 * e
SFD-B-3 | FWR (¥). OCCURING AT ns1650K- o . ST
N . : CLUSTER UNCOVERY TO TCLAD ~» 1500K WITH | PSYS DROPPED FROM 4 TO 1MPa TO PROVOKE.
SFD-B-3 BWR (%) NO RUPTURE (APCLAD < 0); WIDESPREAD - | CLAD SHATTERTNG FOR PCLAD ~~600K.SLOW
a ' CLAD OXIDATION AT ~ 13500K; SLOW COOL~ | COOL-DOWN CONTINUED TO AVOID FURTHER -
DOWN TO TCLAD 600K, PSYS ~4MPa - ROD FRAGMENTATION

* 17 x 17 TYPE GEOMETRY

#% PROBABLY 8 X 8 TYPE GEOMETRY . -~




TEST SERIES C:

TABLE 2 (CONT.) SSTF CORE UNCOVERY/SEVERE FUEL DAMAGE TEST MATRIX

INVESTIGATION OF EXTENT OF CLUSTER BLOCKAGE DUE TO FORMATION OF A
MOLTEN SOLUTION OF UO2 IN ZIRCALLOY (ROD"CANDLING"), POSSIBLY

FOLLOWED BY QUENCH-INDUCED RUBBLE BED;
PBF, BWR TEST COMPLEMENTARY

PWR TBSTS CONFIRMATORY TO

TEST N°

CLUSTER
TYPE

-

INTENTION

TEST TERMINATION/FINAL CONDITIONS

SFD-C-1

PWR (*)

CLUSTER UNCOVERY TO TCLAD ~ 2300K AT

A RATE ~ 4 X/s TO PROVOKE CLAD RUPTURE
AT~ 1100 K FOLLOWED BY CLAD OXIDATION,
MELTING AND DISSOLUTION OF UO5
(CANDLING) TO FORM FROZEN SLAG AT
COOLER ELEVATIONS. PSYS~ 8 MPa

¢ _
SLOW COOL~DOWN TQ AVOID RUBBLE BED DUE
TO FRAGMENTATION OF RODS AND SLAG

SFD-C-2

PWR (*)

AS BFD-C-1 )

FAST COOL-DOWN TO PROVOKE RUBBLE BED
DUE TO ROD AND SLAG FRAGMENTATION

SFD-C-3

PWR (*)

AS SFD-C-1 BUT WITH CLAD RUPTURE
OCCURING AT ~1650 K

AS SFD-C-2

SFD~-C-1

TPWR (%)

AS SFD-C-1 BUT WITH FASTER UNCOVEBRY
TO SIGNIFICANTLY EXCEED 4 K/s TCLAD
RAMP TO INVESTIGATE MORE EXTENSIVE
CLAD MELTING

AS . SI'D-C-2

SFD-C-5

BWR

(%)

AS SFD-C—1 BUT WITH AP(,LAD< 0O TU GET
CLAD CREEP-DOWN INSTEAD OF RUPTURE; -
POTENTIAL FOR MORE CLAD MELTING AND
ASSESSMENT OF BWR SUBASSEMBLY MELT-
THROUGH ‘

AS SFD-C-1

*¥ 17 x 17 TYPE GEOMETRY
*¥  PROBABLY 8 X 8 R TYPE GEOMETRY




TABLE 2 (CONT,.):
TEST SERIES D :
" TEST NOSFD-D-1 :)
TEST N°SFD-D-2 :) .

A}

SSTP CORE UNCOVERY SEVERE FUEL DAMAGE TEST MATRIX
UNSPECIPILD TESTS = o | v

2 UNSPECIFIED TESTS TO TSRMIT STUDIES'LATER ENTBRING HIGH PRIORITY,
CURRENTLY UNFORSEEN .

o)
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AN TI

Bilateral Technical Implementation Commictee

The contractiong Parties hereby set up a Bilateral Technical
Implementation Committee to assure the executicn of the

co-ogeration provided for in this Arrangement.

Each Party will designate its members to this Bilateral

Committee and may further designate a technical spokesman.

fhe Committee shall meet at least annually to review SST programme
progress and the effectiveness of the cooperative programme effort.
The output from these meetings will be used by the NRC as a part
of its annual internal review of the SST programme progress and

its continued applicability to current NRC programme objectives.



ANNEX III

The ba51c USNRC in-kind contrlbutlon shall be at an annual level roughly
equivalent to 1,500,000 US 1981 dollars or more, (subject to continued
annual US congressional funding of programme support and maintenance of
SST programme content and progress) as 'defined in ART.6 of the Arrangement.
The form of the US contrlbutlon, listed in order of priority, shall be :
1. NRC basic supply of '3 test trains inolmding all precalculations,'R&D,'
. operational data, safety analyses, QA-QC results, in\addition to the
test train hardware.and componentsrfor tests and schedules equiyalent
to eor better than SFDA—l; SFDB-1 and SFDC-1 of the ourrently planned'
SST programme, subject to Ué cash flow limitations.
2 "Long term assignments proyiding liaison with PNL to assist Ispra in :
2 1. harmoanlng with US precalculatlons and test operatlonal spec1f1catlons,
”2 2. harmon121ng with US de51gn and analysis of SFD TT S;
2.3, assembly of SFD-TT's at Ispra,
2.4. SFD test fea51b111ty and safety assessment,
2.5. co- ordlnatlon of PBF test experiment and results (e g. shroud
performance) into Super- SARArplannlng. . o
3. Short term aSSLgnments prbv1d1ng : _ \
3.1. assistance with loop commissioning activities;
3.2. specification and development of spec1al software for data
- acquisition system and programme monitoring system, o ~
3.3. assistance in calibration and application of the transient thermo-
l hydraulic instrumentation;'_' - BN :
3.4. assistance in design, testing and application of the transient rod system;
- 3.5. assistance. .in the fission product release (FPR) field, with a vieW'ton
attalnlng optlmal spec1f1catlons for the Super-SARA FPR monltorlng
'system in -the light of US experience with 51m11ar equlpment.
4. Supportlng services in the US’ X
4.1, special analyses, defined and requested by Ispra and agreed to by
NRC, to support;
4.2., back-up for item 2 above{
4.2.1. safety assessment;

4.2.2. test precalculations performed by Ispra. I b
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5. Supply of special components for remaining test trains :
" 5.1. advanced instrumentation, e.g. :

5.1.1. fused alloy high temperature sensors;

5.1.2. mixture level sensors;

5.1.3. 11 shrouds.

The annual NRC level of SSTP support effort for the several listed
activities, is estimated as follows :

item 2 : one man per year for 5 years;

item 3 : eight man months per year for 3 years;

item 4 : seven man years.

The USNRC notes that at the minimum level of in-kind contribution of

dlr. 1.5m/year there is high risk that delivery of the three test trains
may not be timely. NRC budget projections do not allow for initial annual
in-kind contributions of more than dlr. 1.5m thus, the priority schedu%e
may need periodic examination and revision to reflect these limitations.
The NRC notes further that total funding will probably not cover more
than a small part of the item 5 priorities, e.g. the 11 shrouds in item
5.1.3. probably cannot be provided, either in a timely fashion or

within the available annual NRC funding levels.



