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SSINS No: 6835
IN 83-66, Supp 1

UNI TED STATES
NUCLEAR REGULATORY COWM SSI ON
OFFI CE OF | NSPECTI ON AND ENFORCEMENT
WASHI NGTON, DC 20555
May 25, 1984

| E | NFORMATI ON NOTI CE NO. 83-66, SUPPLEMENT 1: FATALI TY AT ARGENTI NE
CRITI CAL FACILITY

Addr essees:

Al'l nucl ear power reactor facilities holding an operating license (OL) or
construction pernmit (CP) and nonpower reactor, critical facility, and fue
cycle licensees.

Pur pose:

This information notice is a supplenent to IE Informati on Notice No. 83-66,
i ssued on Cctober 7, 1983. It is expected that nonpower reactor, critica

facility, and fuel cycle licensees will review the information for
applicability to their facilities. No specific action or response is
required.

Description of Circunstances:

The Argentine National Atom c Energy Commi ssion [Com sion Nacional de
Energie Atomi ca, (CNEA)] provided the NRC O fice of International Prograns
with the witten report docunenting the results of the Comm ssions

i nvestigation and eval uati on of the Septenber 23, 1983 RA-2 acci dent near
Buenos Aries. A translated copy of the CNEA report is attached.

No response to this information notice is required. If you have any
questions regarding this matter, please contact the Regi onal Adm nistrator
of the appropriate NRC Regional Ofice or this office.

Edward L. Jordan Director

Di vi si on of Energency Preparedness
and Engi neering Response

O fice of Inspection and Enforcenent
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Technical Contact: J. E. Wgginton
(301) 492-4967

At t achnent s:

1. CNEA Report

2. Figure 1 Fuel El enent

3. Figure 2 RA-2 reactor facility

4. Figure 3B Mdified core configuration

5. Li st of Recently Issued IE Information Notices
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REPORT OF THE ACCI DENT THAT OCCURRED TO THE
CRI TI CAL ASSEMBLY RA-2 REACTOR ON SEPTEMBER 23, 1984
1. Description of the Installation

The RA-2 is a critical assenbly reactor operating at 0.1 watt of rated
power. It has been in operation since 1966 and is used to conduct
experiments with various core configurations. For experinments, the core
assenbly can be rel ocated and/or nodified. The core consists of MIR-type
fuel elements and control rods. The fuel elenments are MIR-type, 90% enriched
urani um and consi st of 19 fuel plates (see Figure 1). The control rods
consi st of fuel elements in which four of the fuel plates are replaced with
two cadmi um pl ates. Denineralized water is the noderator; and dem neralized
wat er and graphite constitute the reflector.

The installation is shown in Figure 2.
2. The Acci dent

On Friday afternoon Septenber 23, 1983, a nodification of the core
configuration had been schedul ed so that an experinment using the pul sed
source techni que could be conducted. Figure 3A shows the initial core
configuration and Figure 3B shows the configuration as it was to be
nodi fi ed. The operating procedure requires the conplete renmoval of the
noderat or. However, this was only partially done. A short tine afterwards,
when the exchange operations were being carried out, a criticality excursion
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occurred.

The operator, who was the only person present in the containment, was
fatally exposed; other persons, who were in the control room and ot her
adj acent prem ses were exposed, but to a nmuch | esser degree.

3. Anal ysi s of the Accident

The President of the Comi sion Nacional de Energia Atom ca (CNEA) (Nationa
At omi ¢ Energy Conmi ssion, Argentine) appointed an ad hoc commi ssion to

i nvestigate the accident. The conclusions of this conmi ssion indicate that
the basic causes of the accident were as foll ows:

(a) The noderator was not conpletely renmoved fromthe core before the core
configuration was nodifi ed.

(b) Two fuel elenments, which should have been renoved, were left inside the
reactor in contact with the graphite reflector
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(c) Sequences were perforned to change the positions of fuel elenents; this
decreased the subcriticality of the system

(d) Two fuel elerments of 15 plates were inserted w thout the correspondi ng
cadmi um control plates. The second fuel elenent was found to be only
partially inserted, wherefore it is deened that its insertion caused
the accident.

(e) Al of the operations were performed w thout the concurrence or
presence of a safety official or the operations supervisor

The evol ution of the power and the nagnitude of the rel eased energy are
still being investigated. Notwithstanding, it is estimted that the

excur sion was about 10 negaj oul es, which is equivalent to approxi mtely 3X
10- 17 fissions, which occurred during a few tens of mlliseconds.

Al so, the ad hoc conmission identified shortcomings in the installation and
operational procedures, as well as in the way approval was obtai ned and
supervi sion of the experinments was carried out. Because the reactor had been
operating for so nmany years wi thout incident, an excessive degree of
confidence had been fostered in regard to minor operations. In addition,

ot her nmore urgent requirenents of the nuclear programtook precedence.
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4. Dosi metri ¢ and Medi cal Eval uati on

The dosimetric eval uations were based on (1) neasurenments of Na-24 to
det er m ne whol e-body dose and of P-32 from sanples of hair, (2) the ganmma
spectrometry analysis of the activated netal elenents carried by the

af fected persons, and (3) the readi ngs of the radiothernol um nescent and
criticality dosinmeters installed in the building.

The doses received by the exposed persons are as follows:

(a) The operator received a |lethal, absorbed dose of about 2000 rads of
ganmea radi ati on and 1700 rads of neutrons, which precluded any
ef fective therapeutic neasures. The amount of P-32 (resulting fromthe
sul fur activation) found in sanples of body hair and the operator's
wool en clothing, as well as the clinical manifestations, showed that
t he exposure had been very nonhonpgeneous; the doses received on the
upper right side of the body were higher than those el sewhere.
Approxi mately 25 minutes after the accident, the operator showed signs
and synptons (vomiting, migraine headache, and di arrhea) of acute
exposure over the entire body. His condition becane worse the next day
when he suffered gastrointestinal disorders. Then early on Septenber
25, neurol ogical and respiratory disorders (radi opneunpnitis in the
right lung) and edema of the right hand and forearm nanifested
t hemsel ves. Death occurred at 16:45 on the sane day.
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(b) Two persons in the control roomat the time of the accident received
doses of about 15 rads of neutrons and 20 rads of gamma. At present,
t hey are under nmedi cal supervision and have not shown any clinica
si gns.

(c) Five persons received a dose ranging from4 to 8 rads of neutrons and
7 to 10 rads of gamma. They al so are under nedical supervision

(d) One person received a dose of about rad of neutrons and 0.4 rad of
ganma. Nine other persons received doses below 1 rad.

(e) The doses received by the affected personnel also are being neasured by
bi ol ogi cal dosinetry techniques.
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