
















Summary

I. Project Title

Development of the Rl production facilities for the HANARO

II. Objective and Importance of the Project

It has been more than 30 years since TRIGA Mark II and III

research reactors produce radioisotopes and labelled compounds

for medical and industrial purposes. But those products are limited

to small quantities for only some radioisotopes due to the low

reactor power capacity and the small radioisotope production

facility.

Since the test operation of the HANARO multipurpose research

reactor with a thermal power of 30 MWth and its maximum thermal

flux of 5X10 u n /cm2 • sec, further Rl production facility

construction was also needed to increase in maximum the

HANARO reactor efficiency, and started to construct it at the same

time as HANARO reactor construction.

Later, the construction project of hot cells and their equipment

were turned into the mid- and long-term R&D project from the

national budget shortage problem. As a result, during the first step

(1992-1996) of the mid- and long-term research project, 4

modernized concrete hot cells and 17 lead hot cells were

successfully constructed to produce massively radioisotopes.

Further efforts will be put for the development of various

radioisotopes and their mass production and dissemination in

using HANARO research reactor.
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. Scope and Contents of the Project

Radioisotope production building and its utilities (electricity, water

supply system, ventilation, etc.) were constructed as part of the

HANARO research reactor construction project. And following

equipment and apparatus were developed during the mid- and

long-term R&D project: 4 concrete hot cells and their equipment,

17 lead concrete hot-cells and their equipment, purification system

for the Co-60 storage pool, ventilation system of each hot cell,

radiation monitoring system, fire protection system, hydraulic

transfer system for the transportation of the radioisotope samples

and experimental apparatus.

1. Development of the equipment for large size 4 concrete hot

cells

1) Incell crane(2 ton)

2) Bucket hoist

3) Hydraulic lifting table

2. Development of the 6 lead hot cells in the bank-Ill

1) Fabrication and installation of the hot cell shielding

structure

2) Installation of the radiation shielding windows and

manipulators on the lead hot cells

3) Installation of the fixed type and swivel type hoists

4) Fabrication and installation of the fire-fighting system in

the hot-cells

5) Installation of the utilities

3. Development of the 11 lead hot cells in the bank - II
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1) Fabrication and installation of the hot cell structure

2) Installation of the radiation shielding windows and

manipulators on the hot cells

3) Installation of the fixed type and swivel type hoists

4) Fabrication and installation of the fire-fighting system in

the hot cells

5) Fabrication and installation of the hydraulic lifting

tables

6) Installation of the utilities

4. Development of the hydraulic transfer system around hot

cells

5. Development of the radiation monitoring system around hot

cells

6. Development of the purification system for the Co-60

storage pool water

7. Fabrication and installation of the experimental apparatus

1) Fume hoods : 34 set

2) Glove boxes: 5 set

IV. Results of the Study

1. Development of the concrete hot cells

4 concrete hot-cells were installed, in parallel, for the

production of Co-60 and lr-192. The density of the concrete

is 3.5. These hot cells were designed so that the surface

radiation dose rate is less than 1 mrem/hr. The Co-60
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storage pool and the hot cell No. 1 are connected with tunnel

equipped by a bucket type hoist so that Co-60 radioisotopes

can be easily transported into the hot cell.

This bucket hoist is operated by the control panel installed in

front of the hot cell. This hoist is also used to take out the

Co-60 radioisotopes from the hot cell to the storage pool.

While under the hot cell No. 3, a working table, which is

operated by hydraulic power, is installed for the removal of

lr-192 radioisotope samples and the distributed radioisotope

in the hot cell. This working table is also operated by the

control panel which is installed by the rear side of the hot cell.

2 ton capacity of over-head crane is installed in the hot-cell

for the heavy material handling and is available for 4 hot

cells. A large gate is equipped at the rear side of each

concrete hot cell so that this allows the entrance, installation,

modification and maintenance of the equipment in the hot

cell. This entrance gate can be operated by a electric motor

and this is interlocked to the radiation monitoring system so

that the gate can be opened only when the radioactivity is

less than 250 mrem/hr.

2. Development of the lead hot-cell

There are 17 lead hot cells in total at the radioisotope

production building; 1 and 6 hot cells at the bank-ll and bank-

Ill respectively. These hot cells are interconnected and the

wall is fabricated by the lead containing 3% Antimon. Iodine

radioisotope and labelled compound will be produced at the

hot-cells of the bank- III. While those of the bank - II will be
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used for the production of Mo-99 and diverse radioisotopes.

Radiation shielding windows, which are fabricated by lead

glasses, and manipulators are installed at the front of the hot

cells. The entrance gates are installed at the rear of the hot-

cells for the equipment in and out.

3. Development of the hydraulic transfer system

This hydraulic transfer system is for the taking in and out of

the irradiated radioisotope capsule from the irradiation hole

during the pre-designated irradiation time. The irradiation

hole is located at the reflector area. This hydraulic transfer

system is located by side of the front canal of the reactor

pool enabling to load 3 irradiated capsules simultaneously.

4. Development of the radiation monitoring system

The radiation monitoring system is installed for the protection

of workers against radiation damages. This system allows us

if the radiation level is well-maintained below the guidelines.

This equipment can record surface radiation dose rate, air

monitoring, surface contamination, water contamination, and

controls also egress and ingress of the workers and the

equipment.

5. Development of the purification system for the Co-60 storage

pool water

An ion exchange type purification system is installed to purify

the circulated water of the Co-60 storage pool. This system

is operable only when the quality of the water is below the



permitted purity level.

6. There are also 34 fume hoods and 5 glove boxes around the

hot-cells and experimental laboratories.

V. Results and Proposal for Applications

Radioisotope production facility is a part of the HANARO facility,

and is much larger scale than the TRIGA Rl production facility.

This is also much more modernized and will ensure research and

development in the field of undeveloped radioisotopes production.

This facility will also ensure mass production of radioisotopes, thus

satisfying the needs for domestic user communities as well as

supplying key radioisotopes for the world market. This technology

developed by KAERI for the radioisotope production facility is

expected to be applicable to the development of the radioactive

waste treatment facility in the future.
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