
Chapter 5 - SAFETY OF INSTALLATIONS 

5 .1 . Article 17. Siting 

The Brazil ian siting regulation CNEN 09/69[7] requires a site approval before 
the issuance of a construction authorization. The Angra site has already been 
approved in principle for the 3 units, but many aspects are being reviewed and 
updated to comply with current regulations for authorization of Angra 3. Site 
parameters are further evaluated during the PSAR preparation and review and are 
taken into considerat ion in the plant design. 

For the Angra 1 plant, which started construction in 1972, the environmental 
impact was not formally evaluated before site approval, since no related regulations 
existed at the t ime. The environmental impact was assessed at the time of the 
installation l icence by FEEMA, as described in section 3.1.2.1. 

Since the promulgat ion of Law 6938 of 31 August 1981 , which establishes the 
National Policy on Environment (PNMA), "the construct ion, installation, expansion 
and operat ion of facilities or activities which cause or may cause pollution or are 
capable of causing environmental degradat ion" requires an environmental l icence. 
This involves the conduct of an Environmental Impact Study (EIA) and the 
preparation of an Environmental Impact Report (RIMA) before site approval. 
Considering that the site of Angra nuclear power plant has been already in use for a 
nuclear unit, the environmental l icensing of Angra 2 included the preparation of an 
EIA/RIMA only for the operation l icence. These documents were reviewed by IBAMA 
in cooperat ion with CNEN and from their evaluation a Basic Environmental Project 
(PBA) was establ ished and is being implemented by ELETRONUCLEAR. 

The RIMA also constituted the main document discussed during the public 
hearings which took place during the environmental l icensing process. These 
hearings are establ ished in accordance with Resolution CONAMA n. 9/87 with the 
objective to explain to interested parties the contents of the RIMA. The population 
directly affected has an opportunity to get acquainted with the RIMA and to raise 
questions about its contents. 

Two of these hearings were conducted during the environmental l icensing of 
Angra 2, on two different locations. Several questions were raised by participants, 
and responded by IBAMA and ELETRONUCLEAR. The main topics were: 

• The condit ions of roads in the vicinity of the plant and its possible impact in 
case of an evacuat ion; 

• The treatment and storage of radioactive wastes; 
• The conduct of emergency exercises on weekend and rainy days; 
• The condit ions of regional hospital facilities, and their possible impact in case 

of an emergency. 

These and other topics are being considered in the environmental licensing 
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process as discussed in item 3.1.2. 

W i th respect to Angra 1, site parameters continue to be evaluated during plant 
operat ion, especial ly those related to the demographic distribution in relation with the 
emergency preparedness. An updating of the detailed population census in the 
vicinity (5-km radius) of the power plant was conducted in 1996. 

5.2. Article 18. Design and construction 

The design of the Brazilian nuclear power plants are based on established 
nuclear technology in countries with more advanced programmes. The licensing 
regulation CNEN-NE-1.04[6] formally requires the adoption of a "reference plant" 
which shall have a similar power rating, shall be under construct ion in the country of 
the main contractor, and shall go into operation with sufficient t ime to allow the use 
of the experience of pre-operational tests and initial operat ion. 

Therefore, Angra 1 was designed and constructed with American technology, 
which incorporates the concept of defense in depth, including the use of multiple 
barriers against the release of radioactive material. Extensive use was made of 
Amer ican codes and guides such as ASME 3, ASME 1 1 , IEEE standards, ANSI 
standards and US NRC Regulatory Guides. Operating experiences from American 
plants, especial ly the fire at Browns Ferry and the accident at Three Mile Island, were 
incorporated through modif ication in the design, during the construction phase. 
Design review and assessment were performed through preparation by FURNAS 
and its contractors of a PSAR and a FSAR, which were evaluated by CNEN during 
the l icensing process. 

Construct ion adopted a quality assurance programme, which encompassed all 
activities related to safety conducted by FURNAS and its contractors and 
subcontractors. CNEN monitored the implementat ion of the quality assurance 
programme through the regulatory inspection programme and with the establ ishment 
of a resident inspector group during the construction phase. 

In a similar manner, Angra 2 has been designed and constructed with German 
technology, within the f ramework of the comprehensive technology transfer 
agreement between Germany and Brazil. The plant is referenced to the 
Grafenrheinfeld nuclear power plant, currently in operation in Germany. The problem 
of the long construct ion delay has been addressed through a cont inuous updating of 
the design, incorporating feedback from operational experience f rom German and 
other nuclear power plants, and new licensing requirements in Brazil and Germany. 
The problem of long storage t ime of early manufactured components was dealt with 
by an appropriate and careful storage process, which involved adequate package, 
storage, monitored environmental conditions and a periodical inspection programme. 
The electromechanical erection was performed by the Brazilian consortium 
UNAMON, which started its activities at the site in January 1996, with a strong 
technical support f rom ELETRONUCLEAR, Siemens and foreign specialised 
companies. A specif ic Quality Assurance Programme was established for the 
erection phase, including the main erector activities. Erection activities supervision 
and inspection were carried both by the main erector as well as by 
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ELETRONUCLEAR. The electromechanical component pre-operational tests were 
performed in this phase, by the commissioning staff under the plant designer 
responsibil i ty, as soon as al lowed by the erection process. 

5.3. Article 19. Operation 

5.3 .1 . Item i. Initial authorization 

The operat ion of a nuclear power plant in Brazil is subjected to two formal 
approval steps by CNEN within the regulatory process: authorization for initial 
operat ion (AOI) and authorization for permanent operation (AOP). 

The authorization for initial operation is issued after the complet ion of the 
review and assessment of the Final Safety Analysis Report (FSAR), and taking into 
considerat ion the results of regulatory inspections carried out during the construction 
and pre-operational test period. Additionally, it requires the operator to have already 
an authorization for utilization of nuclear materials, and a physical protection 
programme in accordance with CNEN regulations, to have an emergency plan in 
accordance with SIPRON regulations and to have financial guarantees with respect 
to the civil liability legislation. In parallel, the corresponding environmental licence 
has to be obtained f rom IBAMA, in accordance with the national environmental 
legislation. 

The Angra 2 Core Loading and Initial Operat ion Authorisat ion (AOI) were 
issued in March, 2000. A comprehensive programme of individual system tests and 
integrated tests was carried out from September, 1999 to December, 2000, 
comprising the 1 s t and 2 n d Hot Trial and the Power tests commissioning phases. 
During this phases the systems' and plant operational and safety parameters have 
been adjusted and/or conf i rmed. 

The adequacy of the equipment conservation measures referred in item 5.2 
above was conf i rmed by the low amount of problems resulting from inoperable or 
malfunct ioning equipment during commissioning, trial and further power operation. 

The Authorizat ion for Permanent Operat ion, in addition to the AOI 
requirements, is based on the review of start up test results. Safety requirements 
during operat ion are establ ished by regulation CNEN-NE-1.26[10] . 

Operat ion is monitored by CNEN through an establ ished system of periodical 
reports[9], notif ication of safety related events and through the regulatory inspection 
during operat ion. A group of CNEN resident inspectors is present at the site. 

In the period 1998-2000, CNEN have conducted 17 inspections in Angra 1 
power plant, including the fol lowing areas: Radiochemistry of the Primary Circuit, 
Radiation Protection, Physical Protection, Implementat ion of the Local Emergency 
Plan, Meteorology, Unusual Events Investigation, Maintenance Quality Assurance, 
Implementat ion of the Action Plan for Improvement of the Performance Indicators, 
Event Analysis, Monitoring of the Radioactive Effluents Release, Commissioning of 
the Solid Waste Treatment System, Managing of the Plant Aging and the Fuel 
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Elements Integrity. 

Referr ing to the Improvement Plan, ment ioned in the Angra 1 Authorization for 
Permanent Operat ion - AOP, the following activities were fol lowed up by CNEN: in 
service inspections of components welding; tests and inspections on supports and 
dampers ; withdrawing of reactor vessel test samples; applicability of the pressurized 
thermal shock and thermal stratification phenomena; tests on the steam generators 
tubes by using eddy current; operational results obtained f rom the fuel elements of 
the KWU/S IEMENS project; fire hazard protection of the Diesel generators; and 
qualif ication programme for electrical equipment. 

During the period 1998-2000, CNEN conducted 57 audits and inspections 
activities in Angra 2, concentrated in the fol lowing areas: fulf i l lment of the 
commissioning tests acceptance criteria; systematic for quality control; systematic for 
commissioning tests results evaluation; fuel elements handling and loading; 
assembly of the electric and instrumentation and control cables; status of the pipes, 
equipment and chemical laboratory; physical protection; installation and structure of 
the radiation protection service; residual heat removal ; safety cooling systems; 
electric power supply systems; ventilation system; radiation monitoring system; waste 
treatment systems; emergency feed water system, reactor cooling system; main 
steam system; containment vessel; reactor control and protection system; 
radiological protection supervisors and reactor operators training; fol lowing up of the 
secondary pressure test; quality requirements for the fabricat ion/assembly of the 
pipe l ines; and fuel e lements transport and reception. 

CNEN conducted inspections on the implementat ion of Angra 2 commissioning 
programme by using test samples collected from some specific areas, and audits on 
the tests documentat ion. 

On September 16th, 1999, the Authorization for Nuclear Material Utilization was 
granted, al lowing ELETRONUCLEAR to receive and store the fuel elements for the 
first core load. The transport of the fuel elements to the site started on October 
4 t h , 1999 , under close supervision of CNEN. 

At the end of 1999, the substitution of the site meteorology system was 
concluded, fol lowing CNEN recommendat ions. 

5.3.2. Item ii. Limits and conditions for operation 

Limits and condit ions for operation are proposed by the applicant in the FSAR, 
reviewed and approved by CNEN during the licensing process, and referenced in the 
l icence document. No changes in these limits and condit ions shall be made by the 
l icensee without previous approval by CNEN. 

For Angra 1 the original Technical Specif ications of the plant designer 
(West inghouse) were later adapted to the Standard Format established in NUREG 
1431 . 

46 



Second National Report of Brazil 

For Angra 2, the German licensing framework did not foresee Technical 
Specif ications in the strict USNRC sense. The equivalent documentat ion, called 
"safety specif icat ions" in the German procedure, is part of the Operat ing Manual, and 
is much more concise than the American ones. For the sake of uniformity, CNEN 
required that Technical Specif ications following the Standard Format of NUREG 
1431 be prepared also for Angra 2. This was again a huge adaptat ion job with 
extensive revision work. Presently, a final version of the Angra 2 Technical 
Specif ications is ready and incorporated into the FSAR. 

For Angra 2, the operabil ity criteria of the systems, as required in the Limit 
Condit ions of Operat ion (LCOs), are defined in the Test Instructions. Each Test 
Instruction links the results of the test with the acceptance criteria of the associated 
LCO. A user-fr iendly software was developed and implemented in Angra 2 to 
support the Safety Function Determination Programme required in the Technical 
Specif icat ions. 

5.3.3. Item Mi. Operat ion, maintenance, inspection and testing 

Safety requirements during operation are establ ished by regulation CNEN-NE-
1.26[10]. Addit ional CNEN regulations establish more detailed requirements for 
maintenance[22] and in service inspection[23]. 

The implementat ion of these requirements at the plant is done through the 
preparation of an Operat ion Manual , which contains guidel ines to develop, approve 
and control plant procedures according to the nuclear class and the Quality 
Assurance programme. It also contains the actual procedures for all activities to be 
conducted in the plant, related to operat ion, maintenance, inspection and testing. 

An administrat ive procedure - Organization of Operat ion Manual - provides the 
detai led requirements to develop, approve and control all plant procedures. In the 
case of survei l lance procedures required by Technical Specif ications or other 
regulations (ASME Code or KTA rules), another administrative procedure gives 
instructions in more details for the preparation of field procedures, implementation 
and control. Each Unit Operat ion Review Commit tee (CROU) approves all 
procedures of the respective unit. The Plant Operation Review Commission (CAON), 
which oversees both units, analyses and approves all nuclear safety class 
procedures and those that are related to the Quality Assurance programme. 

All employees must fol low written procedures, and each Department Manager 
(Operat ion, Maintenance, Technical Support, Chemistry, Health Physics, etc.), must 
assure that all tasks done under his/her responsibil ity are accompl ished using the 
latest revision of the approved procedure. The Quality Assurance Department 
monitors and controls whether the plant organization is using approved procedures 
during operat ion, maintenance, test and inspection. 

The Operat ion Manual is divided into volumes according to specific areas of 
activity, such as: Administrat ive, Operat ion, Chemistry and Radio Chemistry, Reactor 
Performance, Nuclear Fuel, Instrumentation, Electrical and Mechanical , Health 
Physics, Survei l lance, Training, Physical Protection, Emergency Procedures, Fire 
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Protection, Environmental Monitoring. Besides the Normal Operat ion procedures, the 
Operat ion volume contains also the Abnormal and Emergency Operat ion procedures 
for assisting in abnormal and accident occurrences. The procedures should be 
revised every 2 years. 

In cases where contracted companies (foreign or national) perform work in the 
plant, a temporary procedure is necessary. For a contracted company which 
develops its own procedures, a plant expert or an engineer related to the work to be 
performed, analyses the original procedure and sends it to the Quality Assurance to 
check if the acceptance criteria are achieved. A cover sheet with an approval form is 
attached to the procedure. 

For other temporary procedures, the author writes the procedure, explains the 
reason for its temporary nature and establishes a validation period. Temporary 
procedures can be used only during the validated period stamped in the procedure. 

The W o r k Control Group is responsible for planning all the maintenance, 
inspection and testing tasks. Inside the work package, procedures, plant modification 
documents, part lists and other references applicable to the task should be included. 
Two more steps are necessary for actually starting a task: the discussion at the daily 
co-ordination meeting and the shift supervisor approval. 

W o r k control process stamps the "Work Permit" with a "Red Line" to identify 
tasks related to nuclear safety equipment. In this case, quality assurance and 
maintenance quality control personnel ensure that approved procedures and part 
lists with traceabil ity are being used. In addit ion, for equipment that has a "Risk of 
Scram", an approved procedure must be used and this procedure has a "Red Cover 
Sheet" to warn workers about risks and cautions to be taken. 

During outages, a written and approved outage procedure controls the overall 
plant safety condit ion for inspection, testing and refuelling operat ion. 

A Maintenance Efficiency Programme to check and improve the efficiency of 
A n g r a l plant maintenance was started in the middle of 2 0 0 1 , based on the 
recommendat ions of EPRI /NUMARC 93 -01 - Rev.2. The complete implementat ion is 
to be concluded by the middle of 2002. This methodology allows optimization of the 
plant maintenance programme by focusing maintenance work on the items 
important to safety and availability. On-line information on the efficiency of the 
actual maintenance programme will be available through an interface with the 
software used for maintenance work control. The extension of this programme to 
Angra 2 is under considerat ion, taking into account its specific maintenance 
programme 

Operat ional safety is monitored by CNEN through the regulatory inspection 
programme and by the routine surveil lance carried out by the resident inspector's 
group. Wi th in ELETRONUCLEAR, corporate auditing is conducted by the Quality 
Assurance Department, and reviewed by the CAON. In addit ion, periodical peer 
review is conducted voluntarily by the operator, through the invitation of international 
review missions f rom INPO, W A N O and the IAEA (see item 5.3.7, Table 4 for a list of 
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international technical review missions conducted at Angra plant in 1998-2000). 

5.3.4. Item iv. Procedures for responding to anticipated operational 
occurrences and accidents. 

As ment ioned in item 5.3.3, the Operation Manuals of Angra 1 and Angra 2 
contain procedures for emergencies and abnormal condit ions to respond to 
anticipated operational occurrences and accidents. For abnormal condit ions, 
procedures are used to return the plant to normal condit ions as soon as practical or 
to bring the plant to a safe state, such as hot shutdown or cold shutdown. For 
accidents, Emergency Operat ing Procedures (EOPs) were written in accordance with 
latest reactor manufacturer guidelines and current international practices. 

Al though having different formats, both the EOPs for Angra 1 and Angra 2 
work on the same phi losophy : 

• if an event can be clearly identified, Event Oriented EOPs are used; e.g., for 
Angra 2, Event Oriented EOPs are provided for control of the following 
classes of accidents: LOCAs, steam generator tube rupture, secondary side 
breaks, overcool ing transients, external impacts during plant operation with 
reduced inventory or at refueling . 

• if the event can not be clearly identified, Symptom or Safety Function oriented 
EOPs direct the operator into monitoring and restoration of the set of 
fundamenta l safety functions (Critical Safety Functions). If these safety 
funct ions are fulfil led the plant is in a safe state. These Safety Functions are 
Subcriticality, Core Cool ing, Coolant Inventory, Containment Integrity, and 
Heat Sink. 

The EOP structure, taking Angra 2 as example, consists of two levels of detail. 
The first level includes a diagnose chart, a trends-of-plant-parameters table, an 
automatic actions f low diagram, a manual actions f low diagram. The second level 
includes an instrumentat ion list, detailed instructions for automatic and manual 
act ions, explanatory remarks and diagrams and tables. 

The scheme illustrating the use of Event/Symptom Oriented EOPs is shown 
in the Figure 14. These EOPs cover accidents in the Design Basis and Beyond 
Design Basis up to but not including accidents with core melt. They assume the use 
of all avai lable systems, even beyond their original design purposes and operating 
condit ions. 

Emergency 
Situation 

DIAGNOSIS MONITORING 
OF CSF 
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Fig. 14 - Emergency Operating Procedures use scheme 

Integrated Computer ized Systems, added to Angra 1 and Angra 2 after initial 
design, assist the operator in monitoring Critical Safety Functions (CSF) and other 
process variables. When a CSF (Subcriticality, Core Cool ing, Coolant Inventory, 
Conta inment Integrity, and Heat Sink) is violated or there is a chance to reach the 
specif ied limits, there are approved procedures to be used to restore the CSF to 
normal condit ion. Colour codes used in the Integrated Computer ized System help 
the operators to act in an anticipated way, to avoid reaching the protection limits. 
These colours (green - Normal, yellow - Alert, orange - Urgent, red - Emergency) 
guide the operator to what procedure should be used. In case the Integrated 
Computer ized System is not operable, there is a procedure that must be fol lowed by 
the operator to conf irm that no CSF is in the process of violation or has been already 
violated. 

5.3.5. Item v. Engineering and technical support 

Engineering services and technical support are available for the operation of 
Angra 1 and Angra 2 within the ELETRONUCLEAR organization and supplemented 
by outside contractors. The technical support groups include all basic engineering 
discipl ines: civil, electrical, mechanical , instrumentation and control, systems and 
components , safety analysis, stress analysis, reactor physics, and radiation 
protection. In this respect, the creation of ELETRONUCLEAR, combining FURNAS 
engineering and technical support groups with NUCLEN design capability, has 
significantly improved the support services available to both Angra 1 and Angra 2 
(see item 4.2.2.1). 

This technical staff is involved with the plant safety and operational analysis, 
evaluation of operat ional experience feedback and system and component 
performance, as well as with the design and implementat ion of the resulting plant 
modif icat ions. Another source of requirements for modif ications is the regulatory 
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body, which normally updates its regulations on the basis of new technological 
developments, experience feedback and new international practices. 

5.3.6. Item vi . Reporting of significant incidents 

Report ing requirements during operations are established in regulation CNEN-
NE-1.14[9]. Different types of reports are identif ied, such as periodical reports and 
reports of abnormal events. Immediate notification is required for events which 
involve degradat ion of the plant safety condit ions, or exposure to radiation of site 
personnel or the public to levels above the established limits. Other events should be 
reported within 24 hours or 30 days, depending on their safety signif icance. 

The International Nuclear Events Scale (INES) is used to classify the safety 
signif icance of the events. Only one event of INES level 1 has been reported in 
1998/2000. Angra 1 reported to CNEN 21 events of INES level 0 in 1998, 19 in 1999 
and 4 in 2000. In 2001 a level 1 event involving loss of coolant during reactor heat-up 
and pressurization has occurred and will be reported to the IAEA - IRS in the future. 
Angra 2 has reported 10 events of INES level 0 during the commissioning phase in 
2000. 

5.3.7. Item vii. Operating experience feedback 

The operational experience feedback process in Brazil comprises two 
complementary systems: one performed by the utility, processing both in-house and 
external information, and one performed by CNEN. 

An Operat ional Experience Analysis Group has been establ ished by FURNAS 
and cont inues to work in ELETRONUCLEAR. This group investigates relevant 
incidents occurred in Angra and in similar nuclear installations in order to make 
recommendat ions. A programme to collect operating experience has been 
establ ished using several sources of information, such as INPO and W A N O . In 
addit ion, technical exchange visits conducted periodically provide a valuable source 
of information on other plant experiences. Table 4 presents a list of international 
technical missions that visited the Angra plants during the period 1998/2000. 

Table 4 . INTERNATIONAL TECHNICAL MISSIONS 
RELATED TO ANGRA NUCLEAR POWER PLANTS DURING 1998/2000 

N. Year Mission | Subject 
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N. Year Mission Subject 

1 1998 W A N O - P C Technical Assistance Visit in the Area of Reactor 
Engineering 

2 1998 W A N O - P C W A N O Peer Review Training Course 

3 1998 W A N O Technical Visit in the Chemistry Area - Angra 2 

4 1998 IAEA 
R L A - 0 4 / 1 2 

Technical Meeting - Refuell ing and Outage 
planning 

5 1999 
W A N O 

Technical Support - Engineering and 
Maintenance Assistance - Angra 1 

6 1999 IAEA Systematic Approach to Training (SAT) 

7 1999 W A N O Human Performance and Root Cause Analysis 

8 2000 IAEA 
R L A - 0 4 / 1 6 

Special meeting on Cost Management 

9 2000 W A N O General Peer Review - Angra 1 

10 2001 IAEA Workshop "Management of Safety and Safety 
Culture" 

CNEN itself has its own system for operational experience feedback, 
analysing Angra 1 events and participating actively in international organizations to 
share its own operating experience, such as in the Incident Report ing System (IRS) 
of the IAEA. To date, Brazil has reported 11 events to IRS. The relevant IRS reports 
received by CNEN are transferred to the operator for evaluation, thus completing the 
feedback loop. 

5.3.8. Item viii. Radioactive waste and spent fuel 

Angra 1 nuclear power plant is equipped with systems for treatment and 
condit ioning of l iquid, gaseous and solid wastes. Concentrates from liquid wastes 
treatment are solidified in concrete and condit ioned in 200 litre drums. Solid wastes 
may be condit ioned in drums or in special boxes. Gaseous wastes are stored in 
holdup tanks and may be released from time to t ime. These tanks have the capacity 
for long term storage, which eliminates the need for scheduled discharge. For the 
t ime being, medium and low level wastes are being stored on site in a separate 
storage facility. 

Angra 2 nuclear power plant is equipped with systems for treatment, 
condit ioning, disposal and storage of l iquid, gaseous and solid radioactive wastes. All 
Angra 2 waste treatment systems are highly automated to minimize human 
intervention and reduce operating personnel doses. Liquid wastes are collected in 
storage tanks for further monitoring and adequate treatment or discharge to the 
environment. The concentrate resulting from the liquid waste treatment is further 
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processed in order to reduce water content before being immobil ized in bitumen and 
condit ioned in 200 litre drums. Spent resins and filter e lements are also immobil ized 
in bi tumen and condit ioned in 200 litre drums. Compactable and non-compactable 
solid wastes are condit ioned in 200 litre drums. Gaseous wastes are treated in the 
gaseous waste treatment system, where the radioactive gases are retained in delay 
beds containing active charcoal to let them decay well below al lowable levels, before 
release into the environment throughout the 150m high plant vent stack. No residues 
are produced in the gaseous waste treatment system, as all the system's 
consumables, mainly filter and delay bed fill ings, are designed to last for the whole 
plant l i fetime. The drums with waste are initially stored within the plant prior to being 
transported to the intermediate storage facility still at the plant site. 

Generated volume of solid radioactive waste material is kept to a minimum by 
preventing materials f rom becoming radioactive, by decontaminat ing and reusing 
radioactive materials, by monitoring for radioactivity and separat ing non-radioactive 
material prior to condit ioning and storage, and by other volume reduction techniques. 
Procedures, personnel training and quality control checks are used to ensure that 
radioactive materials are properly packed, labeled and transported to the storage 
facility. 

Since the specif ic legislation has not been approved for construction of the 
final radioactive wastes repository, these wastes are being stored in a temporary 
storage facility located at the Angra site. The repository consists of two hangars, 
which are submit ted to CNEN inspections. 

Attending to a Brazilian Government request, an IAEA mission was received in 
2000 to review the condit ions of the temporary storage. The mission praised the 
storage condit ion and the effort carried out in the past to repack some of the initial 
waste and reduce its volume. The mission also presented some recommendat ions 
on the wastes temporary repository status. Taking into consideration the IAEA 
mission and CNEN recommendat ions, the storage facility is being expanded. In 
addit ion, the construct ion of a third storage facility is under study. 

W i th respect to spent fuel of Angra 1, the spent fuel pool capacity has been 
expanded by the installation of compact racks to accommodate the spent fuel 
generated for the expected operational life of the unit. 

In the case of Angra 2, the spent fuel pool, which is located inside the steel 
containment, has two types of racks : 

a) region 1 : normal racks with capacity for 264 fuel assembl ies, equivalent to 
one full core plus one reload of fuel of any burnup and with enr ichment up to 4.3%; 

b) region 2 : high-density storage racks with storage capacity for 820 spent 
fuel assembl ies. The fuel assembl ies to be stored in region 2 must have a given 
min imum burnup, which is a function of the original enrichment. This spent fuel 
storage capacity is sufficient for about 15 years of operat ion, which means that 
addit ional spent fuel storage space, either of the wet or dry type, will have to be 
provided in the medium term. 
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