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Summary : The contract for the design, construction and commissioning of the Replacement Research Reactor
was signed in July 2000. This was followed by the completion of the detailed design and an application for a
construction licence was made in May 2001. This paper will describe the main elements of the design and their
relation to the proposed applications of the reactor. The future stages in the project leading to full operation are
also described.

1. INTRODUCTION

On 3 September 1997 the then Minister for Science
and Technology announced the proposal to fund
ANSTO to construct a replacement research reactor
at Lucas Heights. This reactor is to replace the 40
year old, technologically obsolete HIFAR, which is
expected to reach the end of its operational life
around 2005.

Since that date the project has proceeded through a
number of stages, including:

> An Environmental Impact Statement. This
resulted in a number of recommendations
from the Minister for Environment and
Heritage, which were subsequently accepted
by the Minister for Industry, Science and
Resources. Six monthly reports against these
conditions are provided to the Minister for
Environment and Heritage.

> A Public Works Committee process.
> A site licensing process, with a licence

granted in August 1999. This permits ANSTO
to prepare the site for a replacement reactor.

> A request for tender and tender evaluation
process, which resulted in the award of the
contract to INVAP, an Argentine company,
working with an Australian joint venture
subcontractor comprising John Holland
Construction & Engineering Pty Ltd and
Evans Deakin Industries Limited.

> A preliminary engineering process that
resulted in the completion of a detailed
design.

> In August 2000 the Senate established a
Select Committee to inquire into a number of
issues relating to the need, and the contract,

for the replacement research reactor. ANSTO
provided the Committee with detailed
submissions and ANSTO officers gave
evidence to the Inquiry. Australia's peak
scientific, educational, medical and industry
bodies gave evidence strongly supporting the
construction of the replacement reactor. The
Committee reported on 23 May 2001. The
Government will provide a response to the
Report of the Committee addressing each of
the recommendations.

> An application to the Australian Radiation
Protection and Nuclear Safety Agency
(ARPANSA) for a Facility Licence,
Construction Authorisation.

These steps are part of the overall process set out in
Figure 1, which leads to the routine operation of the
replacement research reactor, scheduled for 2006.

Information on the steps leading up to the contract
award was covered in a previous paper to the
ANA99 conference (1). In the following sections,
information is provided on the design, safety
assessment and proposed applications of the
replacement research reactor.

2. DESIGN OF THE RRR

Between July 2000 and April 2001 INVAP
developed the detailed design of the reactor. As part
of this process it conducted a series of formal
design reviews. ANSTO worked closely with
INVAP throughout this period. The design reviews
were conducted in two stages, one when the design
was 70% complete and one at 100% completion.
These reviews covered all major systems for the
reactor and associated civil, mechanical and
electrical systems and buildings.
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Detailed engineering work began in February 2001
and will continue until all engineering details have
been completed to enable the construction, testing
and commissioning of the facility. ANSTO will be
undertaking a full verification and acceptance
program over the detailed engineering stages. This
will involve witnessing of nominated hold points
and verification of system performance using
alternative calculational procedures or specialist
consultants.

Figures 2 and 3 gave a diagrammatic representation
of the reactor building and reactor systems. Table 1
presents the main reactor and core parameters of
the Reactor Facility.

The reactor core thermal power is 20 MW and it is
designed to achieve high performance in the
production of neutrons and to underpin Australia's
nuclear expertise with modern technology. The
need for high neutron fluxes arises from the main
uses of the neutrons, for the production of
radioisotopes and other radiation services, and the
conduct of neutron research. The reactor is of open-
pool design, which means the core is contained
inside an open pool of demineralised water which
provides both cooling and protection against
radiation from the core.

The Reactor Facility design meets ANSTO's
requirements, including compliance with
demanding safety regulations. The fundamental
safety objective in the design of the Reactor
Facility is the protection of the public, the facility
personnel and the environment from exposure to
radiation due to the operation of the Reactor
Facility. A "defence-in-depth" approach is applied
throughout the facility, providing multiple levels of
protection against the accidental release of
radioactive materials. All systems and structures are
designed with adequate safety margins to ensure
they will behave in a known manner under
anticipated operational occurrences.

A notable feature of the reactor is its compact core,
which maximises the flux of neutrons available for
radioisotope production, irradiation services and
research. Heavy water is used as the reflector to
sustain the nuclear reaction. It is contained in a
Reflector Vessel surrounding the core. This vessel
also provides a large zone of high thermal neutron
flux in which to locate irradiation facilities and
supply neutron beams. The core consists of 16 Fuel
Assemblies of square shape having low-enriched
uranium silicide fuel plates with aluminium
cladding. Fission heat is removed by water
circulating through coolant channels between the
fuel plates. Reactivity is controlled by five control
rods, four of which have neutron-absorber plates
inserted into the core in a cross-shaped array and

the fifth has a central cruciform shaped absorber
plate. The core is thus divided into four portions of
four Fuel Assemblies each (figure 4).

The core and the Reflector Vessel are positioned
close to the bottom of the 12.8 m deep Reactor Pool
(see Figure 2). The Reactor Pool is connected to the
Service Pool by means of a Transfer Canal. The
Service Pool provides a working area and enough
space to store the spent fuel generated during ten
years of reactor operation.

The Primary Cooling System removes the heat
from the core by forced upward circulation of water
and transfers the heat to the Secondary Cooling
System. A Core Chimney above the Reflector
Vessel contains the core coolant before it enters the
pump suction line of the primary system piping,
and provides an additional enclosure for water that
protects the core in case of a loss of coolant
accident.

The Reactor Pool is cooled by the Reactor and
Service Pool Cooling System, whose main function
is cooling of irradiation rigs. This system also
provides long-term pool cooling to the Reactor and
Service Pools to extract decay heat.

Engineered Safety Features are provided which are
capable of maintaining the reactor in a safe
condition under all anticipated operational
conditions. They constitute the third level of
"defence-in-depth" and are designed to prevent
incidents from developing into accidents. They
comply with fail-safe and reliability safety criteria
and are qualified to withstand the environmental
conditions arising from all operational states and all
accident conditions for which they are required to
function.

Engineered Safety Features are:

a) Reactor Protection Systems
b) First Shutdown System
c) Second Shutdown System
d) Reactor Pool Coolant Boundary
e) Core Cooling by Natural Circulation
f) Rig Cooling by Natural Circulation
g) Reactor Containment System
h) Post Accident Monitoring System
i) Standby Power System
j) Emergency Control Centre Ventilation and

Pressurisation System

The function of the Reactor Protection Systems is
to monitor all safety variables so that protective
actions are triggered either when the trip set points
are reached, or under operator initiation. The
Reactor Protection Systems are designed to
function in the event of normal operational and
abnormal conditions.

The First Shutdown System inserts five control rods
into the core when requested by the First Reactor
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Protection System. During normal operation the
central control rod is used for reactivity regulation
and the other four are used for coarse reactivity
compensation, commanded by the Reactor Control
and Monitoring System.

The Second Shutdown System provides an alternate
means of fast reactor shutdown that is diverse and
independent from the First Shutdown System. The
Second Shutdown System partially empties the
heavy water from the Reflector Vessel into a
storage tank beneath the core on command from the
Second Reactor Protection System.

The Reactor Pool Coolant Boundary ensures
availability of the water inventory required for core
cooling during all foreseeable conditions.

If normal electric power is lost, the reactor core and
the irradiation rigs are cooled by transfer of heat to
the pool water by natural circulation. The pool has
a sufficiently large water inventory to provide long-
term cooling without reliance on external systems
or sources of power.

The Reactor Containment System encloses the
Reactor and Service Pools, Reactor Hall, and areas
below the Reactor Pool that house Reactor Pool
water systems and Reflector Vessel heavy water
systems as shown in Figure 2. The Reactor
Containment System is designed to prevent or
mitigate the uncontrolled release of radioactive
materials to the environment.

In the event of an accident, the Post Accident
Monitoring system provides information to the
operators in the Main Control Room or the
Emergency Control Centre, with monitoring of
reactor condition and Engineered Safety Feature
performance. It also monitors the status of the
barriers to fission product release.

A Standby Power System ensures that safety
systems are supplied with the required power to
enable them to perform their safety functions in the
case of loss of the normal electric supply.

The Emergency Control Centre Ventilation and
Pressurisation System ensures the continued
habitability of the emergency control centre in case
the Main Control Room requires evacuation.

2.1 Safety features of the design

The design incorporates many safety features and
inherent safety characteristics. These include:

• The ability to cool the reactor by use of natural
circulation cooling in the event of loss of
normal cooling.

• The lack of dependence on normal power
supplies to shutdown and cool the reactor.

• The two diverse and independent shutdown
systems.

• The fact that the reactor operates at low
temperatures and atmospheric pressure.

• An energy management system that ensures
that the pressure in the containment remains
negative during accident sequences.

• The large pool of water that provides a heat
sink in the event of loss of secondary cooling
and also cools the reactor in a loss of coolant
scenarios.

• The levels of protection against loss of coolant
accidents.

• The ability to withstand a 1 in 10,000 year
seismic event and beyond and the grillage
protection against aircraft crash.

• The very low emissions of tritium due to the
use of light water, not heavy water, as a
coolant.

• The much lower generation of other gaseous
radioactive emissions due to the use of water
cooling of rigs and nitrogen in the pneumatic
systems.

3. PSAR

The detailed design work was integrated with the
development of a Preliminary Safety Analysis
Report (PSAR), required as part of ANSTO's
Application for a Facility Licence, Construction
Authorisation for the Replacement Research
Reactor. The role of the PSAR is primarily to
describe and verify the safety of the design so that
ARPANSA can assess it as part of the licensing
process. The development of the PSAR involved a
broad range of ANSTO's multidisciplinary staff
resources to address such areas as the neutronic and
thermal hydraulic performance of the replacement
reactor, the performance of the neutron beam
facilities and cold neutron source, the safety
systems and the detailed engineering design.

The PSAR has been prepared in accordance with
the guidelines of the International Atomic Energy
Agency (IAEA) Safety Guide SS 35-G1 "Safety
Assessment of Research Reactors and Preparation
of the Safety Analysis Report" 1994.

The PSAR also demonstrates that the Reactor
Facility design complies with the requirements of
the ARPANSA Regulatory Assessment Principles
for Controlled Facilities, Draft version, December
2000.

The licence application evaluation process by
ARPANSA, which includes significant interaction
with and input from the public, is scheduled for
completion by February 2002.
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3.1 Safety analysis 3.2 International Peer Review

The PSAR included a preliminary safety analysis of
the Replacement Research Reactor based on the
detailed design. The objective of this analysis is to
demonstrate that the proposed design meets
ANSTO's safety and licensing requirements,
international best practice and the safety design
criteria set out in the ARPANSA Regulatory
Assessment Principles for Controlled Facilities.

The analysis used both deterministic assessment
and a level 1 probabilistic safety assessment,
appropriate at this early stage of the project. A
deterministic analysis of the behaviour of the
reactor and associated systems following a
comprehensive range of identified Design Basis
Initiating Events was performed. The quantitative
analyses have also been performed with computer
codes. Several parameters in the reactor core have
been studied, such as temperature of the fuel
cladding and the coolant, flow rate through the core
and the flap valves, temperature of the pool, reactor
power, etc. All cases analysed have been
conservatively assessed with an assumed single
failure of the protection system. The failure of one
safety system and the need for a reactor shutdown
by the second acting signal have also been assessed.
The numerical calculations show that the reactor
goes through a series of safe states following the
occurrence of a Design Basis Initiating Event. No
significant core or rig damage occurs in any of the
assessed transients.

Beyond design basis accidents with low
frequencies, where several systems are assumed to
fail, were considered in the PSA. These results
indicated that the core and rig damage frequencies
were several orders of magnitude lower than the
frequency-dose curves developed by ARPANSA.

For those sequences where some rig or fuel damage
was estimated, the off-site consequences were
modelled using the PC COSYMA code. This
showed very low doses at the site boundary, of the
order of tens of microsieverts, and well below the
point at which any countermeasures would be
required. The core damage frequency of 4 x 10'7 per
year fully complies with the ARPANSA principles
and the selected bounding sequences are well below
the frequency-dose curve. Note that for individual
sequences less than 10"7/y off-site consequence
assessment is not carried out. This is consistent
with overseas approaches (CSNI1990).

The safety case and the PSA will be updated as the
detailed engineering and commissioning results are
obtained.

In June 2001, following the submission of the
PSAR to ARPANSA and as part of ARPANSA's
evaluation process, the report was reviewed by an
international team of nuclear experts selected by
ARPANSA. The group included representatives
from the United States, Turkey, France, South
Africa and Denmark, and was led by the
International Atomic Energy Agency, which
subsequently reported its findings to ARPANSA in
July 2001. The group concluded that:

• In general, the design approach incorporates
safety as a very important and an integral part
of the process and provides the RRR with
safety features having passive characteristics
and high reliability. Potential radiological
exposures to the population and workers have
been kept at very low levels in line with good
international practice and the principle of
ALARA has been used effectively in the
design process.

• The PSAR reflects the present design of the
RRR accurately, effectively and in
considerable detail. It has been prepared using
IAEA safety standards and reflects good
current international practice. It provides an
adequate basis for licensing purposes.

A number of recommendations were made and
these are being addressed by ANSTO.

4. IRRADIATION FACILITIES

Radioisotopes are produced by introducing targets
into dedicated irradiation positions in the reflector
vessel.

The following irradiation facilities are provided:

a) General Purpose Irradiation Facilities

b) Bulk Production Irradiation Facilities

c) Large Volume Irradiation Facilities

d) Neutron Activation Analysis Laboratory

e) Neutron Transmutation Doped Silicon
Laboratory

f) Shielded Hot cells for target loading,
unloading and transfer to the radioisotope
production plant

a) The general purpose irradiation facilities
comprise 55 tubes that run from two pneumatic
transfer hots cells to locations in the reflector vessel
having neutron fluxes ranging from 2.4xlO12 to 1.0
xlO14
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Target materials are loaded into aluminium or
titanium containers 25mm in diameter and 70 mm
long, and are transferred to the irradiation positions
in the reflector by nitrogen. There they can remain
for period ranging from seconds to weeks. The
nitrogen gas is used both for transport and cooling
and consequently targets are limited to those that
can be adequately cooled by the nitrogen gas.

b) The bulk production irradiation facilities
comprise 17 irradiation tubes running vertically
through the reflector vessel. They are 50mm in
diameter and are water-cooled. Irradiation rigs,
which can be removed with the reactor at power,
will accommodate up to five target cans and have a
cooling capacity of 125KW.
They will be used primarily for the irradiation of
low enriched uranium for the production of Mo99,
tellurium dioxide for the production of I 131 and
iridium metal for the production of Ir 192.
c) The large volume irradiation facilities will be

used to irradiate mineral and other samples
requiring irradiation times of typically 15
minutes, mainly for the minerals industry, and
for the neutron transmutation doping of single
crystal silicon ingots for the electronics
industry.

d) The Neutron Activation Laboratory has been
provided in the reactor building for the analysis
of samples that are irradiated in large
pneumatic conveyor irradiation tubes for only a
few minutes. They travel from the reactor to
the laboratory in 3 seconds for immediate
analysis of the very short activation products.

e) The neutron transmutation doped silicon
laboratory is provided for the post irradiation
scanning cleaning and packaging of the silicon
ingots.

f) Two pneumatic conveyor hot cells are
provided for the transfer of targets from the
irradiation tubes to the radioisotope production
buildings. This is achieved either via a further
pneumatic conveyor system or via the transfer
of the targets to the loading hot cell on level 4
and hence via on site transport containers.
An additional isotope transfer hot cell is
provided for the unloading of the bulk
irradiation rigs and for the transfer of the
targets removed to the loading hot cell.

The total system is designed for the minimum
involvement of staff, and for the minimum
exposure of those staff that are involved to
radiation from the targets being transferred. The
design is particularly successful in this latter regard.

The irradiation facilities have greater production
capability than HTFAR both in terms of the range of
fluxes available and particularly in the total

irradiation capacity of the reactor.

Additional benefits will also be derived from the
development of new radiopharmaceuticals
including the emerging therapeutics, and drug
delivery systems. New radiopharmaceuticals
designed to provide a greater understanding of, and
improvements to, the diagnosis of neurological
disease and cancers are being produced.

5. NEUTRON BEAM FACILITIES

Neutron super mirror guides are used to efficiently
transport neutrons from the high density neutron
areas located in the Reflector Vessel to the research
instruments located in the Reactor Beam Hall and
the Neutron Guide Hall.

Neutron beam facilities of the Reactor Facility
include:

• Cold and thermal neutron source systems.

• Neutron guides for thermal and cold neutrons.

• Neutron beam shutters.

• Auxiliary systems.

Arrangements are included for the possible future
installation of a hot neutron source - see Figure 4.

The buildings that support these facilities comprise:

• The Reactor Beam Hall - An area in the
reactor building that accommodates the
neutron beam instruments that need to be as
close to the reactor as practicable.

• The Neutron Guide Hall - An area adjacent to
the reactor building that accommodates the
majority of the neutron beam instruments.

• Workshops and laboratories, offices and a
viewing gallery.

These facilities are supported by the following
services:

• Cranes in the Reactor Beam Hall and the
Neutron Guide Hall.

• Air conditioning and ventilation.

• Other services that comprise: electrical supply,
communication systems (telephone and
computer), water supply and drainage, gas
supply (industrial and specialised).

Cold Neutron Source

The liquid Deuterium type Cold Neutron Source is
located close to the peak thermal flux in the
Reflector Vessel. It has a maximum neutron yield
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with energy less than 5 meV, an operating
temperature below 25 K, and serves two neutron
beam assemblies located on opposite sides of the
Reflector Vessel.

The cold neutron flux at the performance
measurement locations at the reactor face will be of
the order of 1.4xlO10 n cm"2 s"1 and at the
performance measurement locations in the neutron
guide hall will be of the order of 2.7xlO9 n cm"2 s"1.

The Cold Neutron Source cooling system is a
double-wall liquid helium design that promotes
reliable and safe operations. Both the Cold Neutron
Source cooling system and the reactor are capable
of operation if the other is shut down. All
instrumentation and control systems are equipped
with uninterruptible power supplies. Postulated
failures of the cold source do not affect reactor
safety. The cold source is automatically monitored
and controlled by the Cold Neutron Source Control
System and has a separate Cold Neutron Source
Protection System.

but with provision for two more to be added later.

The possible future hot neutron beam assembly
HNB-5 is able to hold two neutron guides in the
same horizontal plane, HG-1 and HG-2.

The Neutron Guides transport the neutrons from the
neutron sources to the research equipment.

6. FUTURE STAGES

As shown in figure 1, ANSTO is currently awaiting
the issue of the Facility Licence, Construction
Authorisation. The outcomes of the Detailed
Engineering will be presented in a draft Final
Safety Analysis Report, as part of the application
for an operational licence. This will include the full
results of the commissioning tests. Construction is
expected to take from February 2002 (subject to the
granting of a licence) until mid 2004. Following the
granting of an operational licence, the performance
acceptance tests will proceed up to the point where
full power is achieved and all systems are proven.

Thermal Neutron Source

The thermal neutron source comprises a heavy
water zone located close to the region of peak
thermal flux in the Reflector Vessel. The nominal
thermal neutron flux at the performance
measurement locations at the reactor face will be

7. CONCLUSIONS

higher than 1.6xlO10 n cm s and at the
performance measurement locations in the neutron
guide hall will be higher than 1.6xlO9 n cm'2 s"1.
The neutron spectrum has a temperature in the
range from 40°C to 60°C. Two neutron beams
originate at the thermal neutron source.

The Reactor Facility is provided with (Figure 5):

g) Two thermal neutron beam assemblies that
emerge from the Reflector Vessel in
opposite directions, TNB-1 and TNB-3,
respectively.

h) Two cold neutron beam assemblies, CNB-2
and CNB-4.

i) An additional beam assembly HNB-5 for a
possible future Hot Neutron Source.

The thermal neutron beam assembly TNB-1 can
hold three thermal guides TG-1, TG-2 and TG-3 in
the same horizontal plane. The thermal neutron
beam assembly TNB-3 holds one thermal guide
TG-4, but with provision for two more to be added
later.

The cold neutron beam assembly CNB-2 can hold
three cold neutron guides in the same horizontal
plane, CG-1, CG-2 and CG-3. The cold neutron
beam assembly CNB-4 holds one cold guide CG-4,

The RRR design, construction and commissioning
process has reached the completion of the detailed
design and is now in the detailed engineering phase.
The reactor will provide Australia with a world
class neutron source of great flexibility, high
productivity and very high availability. In addition
it will significantly enhance the ability to supply
industrial and medical radioisotopes to satisfy the
demand into the future.

This will be done with a reactor that has many
inherent safety features and very low levels of risk.

The public involvement in the process continues to
be high through the ARPANSA licensing process.
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Table 1 Main Reactor Characteristics and Core Parameters

GENERAL DATA

Type of reactor

Core thermal power

Power removed by primary circuit

Power removed by reflector circuit

Open pool

20 MW

18.8 MW (94%)

1.2 MW (6.0 %)

NUCLEONIC

CORE

Number of fuel assemblies in equilibrium core array

Core dimension

Net core volume

Grid array

Number of control rods

Absorbing material

Core fuel load (average Beginning of Cycle - BOC)

Average at power operation cycle length, reference core

Average cycle length, reference core

Maximum peaking factor, reference core

Maximum peaking factor design limit

16

35 x 35 x 61.5 cm

0.075 m3

4 x 4

5

Ag-ln-Cd

6.25 kg uranium-235

29 full power days

31 days

2.1

3.0

NEUTRONIC DATA

Average core thermal flux (BOC)

Average core fast flux (BOC)

Average core thermal flux (End of Cycle - EOC)

Average core fast flux (EOC)

1.05x1014ncm"2s1

1.27x1014ncm"2s1

1.15x1014ncm"2s"1

1.31 x1014ncnf2s'1

Prompt neutron life-time

BOC, hot/cold

EOC, hot/cold

176/180 usec

181/186 fxsec

Effective delayed neutron fraction (P effective)

BOC, hot/cold

EOC, hot/cold

Total reactivity worth (control rods), cold/hot

730/731 pern

718/719 pem

16990/17220 pem

NUCLEAR FUEL

Fuel type 19.70% enriched, U3Si2-AI
dispersion fuel

16



OPERATIONAL DATA

Full assembly residence time

Maximum discharge burn-up per fuel assembly

Average discharge burn-up

Maximum cladding surface temperature

About 190 full power days

96500 MWd/Tn U (58%)

78700 MWd/Tn U (46.3%)

97°C (in the hot channel)

FUEL ASSEMBLY

Fuel element type

Number of fuel elements per fuel assembly

Active length

Active width

Plate thickness

Coolant channel dimensions

Plate

21

615 mm

65 mm

1.35 mm (inner thickness)

1.5 mm (outer thickness)

2.45 mm x 70.5 mm

THERMAL-HYDRAULICS

CORE THERMAL DATA

Inlet temperature

Outlet temperature (1900 m% through the core)

Core power density

Nominal value 38°C

Nominal value 47°C

280 kW/L

CORE HYDRAULIC DATA

Effective coolant flow, minimum

Coolant velocity in core coolant channel (internal channel)

Core pressure drop

1900m3/h

8.1 m/s

240 kPa

REACTOR POOL DATA

Internal pool diameter

Internal pool height

Internal pool water depth

Reactor pool water inventory

4.5 m

14.1 m

12.6 m

186 m3
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Figure 1 - Research Reactor Project Phases

00

PHASE 1 - PREPARATION

Submission of the Environmental Impact Statement

Environmental recommendation by the Minister for
the Environment & Heritage and Approval by the

Minister for Industry, Science and Resources

Application to ARPANSA for Licence to Prepare the
Site

Public Hearings by Parliamentary Public Works
Committee

Review by ARPANSA of Licence Application and
Submissions from the Public

Parliamentary approval of Public Works Committee
Report

Issue by ARPANSA of Licence to Prepare the Site

PHASE 2 - TENDER PROCESS

Tenders called

Recommendation of Preferred Tenderer approved
by Minister for Industry, Science and Resources

Contract placed

PHASE 3 - DESIGN, CONSTRUCTION AND
COMMISSIONING

Detailed Design and preparation of Preliminary Safety
Analysis Report

Application to ARPANSA for Licence to Construct the
Reactor Facility and submission of the PSAR

ARPANSA Safety Evaluation, Peer Review and Public
Consultation on the Licence Application

Issue by ARPANSA of Licence to Construct

Detailed Engineering, Construction and preparation of
a draft Final Safety Analysis Report

Application to ARPANSA for Licence to Operate the
Facility and submission of the draft FSAR

Review of Draft FSAR by ARPANSA and issue of
Licence to Operate with hold points

Commissioning

Submission to ARPANSA of FSAR with
Commissioning Results

Review of Commissioning Results and Confirmation
by ARPANSA of Licence to Operate at full power

Operation



Figure 2 East-West Section of the Reactor Building
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FIGURE 3 Reactor Pool and Service Pool
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Figure 4 Fuel and control rods
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Figure 5 Neutron Beam arrangement
(Future)
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