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1. INTRODUCTION

The gamma technology research irradiator (GATRI) is a

cobalt-60 gamma irradiator suitable for research and
development projects and small scale industrial

applications. Cobalt rods and discs can be arranged as a
line or plaque source and dose rates may be selected by

changing the source load, source to target distance/ or by
placing shielding between the source and target.

The cobalt source is stored under water when not in
use and is elevated by remote control into the shielded
irradiation chamber. Interlocks and controls are installed
to ensure safe operation and override keys of restricted
access are provided to enable maintenance and adjustments
to be carried out.

GATRI is located in a separate building adjacent to
the isotope production complex at the south-western end of
the research establishment.

2. GENERAL DESCRIPTION

The irradiation chamber is a 3 m x 4 m room surrounded
by concrete walls and roof, each 1.5 m thick. A doorway

1.3 m wide by 1.4 m high in the Northern shield wall provides
access to the chamber. The door is closed by a motorised,
1.5 m thick, stepped concrete shield door mounted on four
traction wheels that run on guide rails set in the floor of
the external operations area. Shielded ducts in the eastern

and southern walls provide access for services and
instrumentation cables. Controls to operate the shield door
and hoist are housed in a console on the northern wall
outside the irradiation chamber adjacent to the access door.

2.1 Cobalt Sources
The plaque source comprises a number of stainless-steel

encapsulated cobalt-60 rods 150 mm long x 8 mm diameter and
discs 2 mm thick x 20 mm diameter. Each rod and set of five
discs is further encapsulated in a screw-capped stainless



steel source holder; up to five holders containing sources

or spacers may be housed in each of twenty 1 m long tubular
retainers mounted in a 1 m2 rack. The maximum permissible
source load is 3.7 PBq.

2.2 Source Hoist Assembly
The source hoist assembJ.y consists of the following

components:

(i) Hoist carriage comprising an upper hanging
beam and a lower support Learn.

(ii) Guide tubes.
(iii) Drive chains, sprockets and pulleys,
(iv) Top support beams and brackets,

(v) Bottom mounting beam and brackets.

The radiation source rack is held between the upper
hanging beam and the lower support beam of the hoist

carriage which moves vertically between two polished
stainless steel guide tubes extending from the floor of the
shield water tank to the ceiling of the irradiation chamber.
The hoist carriage is held in position between the guide
tubes by a sleeve at the end of each beam which carries
two sets of rollers spaced equi-angularly at its upper and
lower ends. The hoist carriage is raised and lowered by
means of stainless steel roller chains attached to each end

of the hanging beam. The chains are driven by a series of
drive shafts from a motorised gearbox or handcrank outside
the irradiation chamber. The source rack and lower support
beam can be detached from the driven hanging beam by

operating the emergency source release. A solenoid
operated pawl ratchet controls the hoist mechanism and is
in turn controlled by a safety interlock circuit, designed
to prevent the door from being opened when the hoist is

raised, and to lower the source in the event of a power
failure.



2.3 Ventilation
The irradiation chamber is ventilated by s 250 mm

axial blower fan mounted in an exhaust duct on the roof.

An internal duct extends in a curve down through the

south shield wall and enters the chamber in the south-east

corner through the ceiling.

2.4 Shield Water System

Recirculated demineralised water is used as a radiation

shield when the source is not exposed in the irradiation

chamber.

2.4.1 Source storage tank

The radiation source is stored under 5 m of demineralised

water in a 1.9 m diameter stainless steel tank recessed into

the floor of the irradiation chamber.

The water level in the tank is monitored, at depths of

4.4 m (level 1) and 3.8 m (level 2), a diaphragm pressure

switch connected via a fixed stainless steel air line to an

air bell about 2.5 m below the lip of the tank.

2.4.2 Shield water circulation
An AJAX type CA3/4 centrifugal pump draws shield water

from the bottom of the storage tank and circulates it
through a Cuno pre-treatment filter and a Permutit Mixed
Bed Deminrolit Type MB 12 water treatment plant at 1350 L h'1.

2.5 Television Monitor
When the source is raised, the irradiation chamber can

be observed by closed circuit television. A National
WV-230N TV camera is mounted at the north-east corner of
the irradiation chamber in a lead shielded container
fitted with a pneumatically operated lead shutter to

protect the lens from radiation. Three small lamps in
front of the camera lens provide auxiliary lighting, thus



ensuring that the camera is not subjected to sudden changes
of light intensity when the shutter is operated.

2.6 Tank Covers and Safety Screens
Two semi-circular platforms partly cover the storage

tank with sufficient clearance to ensure that source
elevation is unhindered. A wire mesh screen hinged along
the diameter of each cover can be raised to prevent material
being irradiated from obstructing the source mechanism.

2.7 Radiation Detectors
Two radiation detectors are incorporated in the control

circuitry to monitor radiation levels in the irradiation
chamber and in the shield water. A third detector mounted

on the northern external wall of the irradiation chamber
monitors radiation in the operations area.

2.7.1 Irradiation chamber
Radiation in the irradiation chamber is detected by a

Centronic 100 type IG 21'ionisation chamber mounted on the

ceiling directly above the storage tank. Output is
displayed on a cell radiation meter on the control console.
A small cobalt-60 source adjacent to the detector provides
a threshold dose rate, so that if the ion chamber fails
the radiation alarm will be activated (see section 3.1).

2.7.2 Shield water
Activity in the shield water is detected by a Geiger-

Muller (GM) tube fixed to the ion exchange column of the
water treatment plant. Output is displayed on a water
activity meter on the control console. A small cobalt-60
reference source in the GM tube container provides a low
threshold dose rate so that if the detector fails a
radiation warning is produced (see section 3.2).



2.8 Source Hoist Control

Elevation of the source hoist carriage is controlled

by a solenoid-operated ratchet xrtiich must be activated

before the hoist can be raised. Power can only be supplied

to the hoist raise mechanism if the ON/OFF operational key

032 is in place and turned on, the chamber door closed,

with the door bolt in, the ventilation fan on, the shield

water above level 1, no alarms registered, the manual

drive handle removed, and restricted key R54 not in use.

2.9 Door Control

Most door controls are located on the control console,

however a remote switch inside the irradiation chamber must

be actuated before power is available to the 'door close1

switches. A weight-switch under the eastern guide rail

in the irradiation chamber doorway is actuated as the door

is closed and a manually operated door bolt switch at flopr

level must be engaged before a 'door closed1 signal is

given and power supplied to the hoist control circuits.

2.10 Emergency Source Release
In the event of a mechanical failure in the hoist

mechanism as the source is being raised or lowered, an

emergency source release can be used to free the source

from the hoist and allow it to drop freely into the

storage tank. The emergency source release mechanism is

housed in a vertical duct on the external eastern wall of

the irradiation cell. It is operated by pulling down on

the weighted handle attached to the lower pulley.

3. ALARMS AND WARNINGS

A number of alarms and warnings are incorporated into

the control circuits to indicate abnormal or hazardous

conditions. There are two levels of hazard notification.

If conditions are dangerous or potentially dangerous to the

operator, large red flashing lamps and klaxons are activated

and the Lucas Heights site emergency office is signalled.

Less hazardous but abnormal conditions are indicated by



small amber flashing lights and sonalerts.

Small lamp-annunciators on the control console
indicate the condition responsible for activating the alarm
klaxons or the warning lights. These indicators <are
automatically cancelled when the fault is rectified.

3.1 Radiation Alarm
The radiation alarm will be activated if an attempt

is made to open the door when the source is raised or if the
door is open and radiation in the chamber exceeds 2 mSv h"1

as a result of total or partial loss of shield water. An
operator trapped in the chamber can activate the alarm by
means of a chain-operated switch on the east wall of the
chamber. This device-also prevents raising of the source.
Removal of key R52 from its normal position in the control
console will also activate the alarm.

3.2 Radiation Warnings
Radiation warnings are given to indicate increased

levels of radioactivity in the shield water. These
conditions are not serious hazards but require some
maintenance operation, such as renewal of the Mixed Bed

Deminrolit resin or the Cuno pre-treatment filter. The
first warning is a flashing amber lamp when activity
exceeds 200 vSv h"1. An audio signal from a sonalert can
be muted by a switch on the control console. This signal

will be given with the visual warning above 400 ySv 1h
irrespective of the position of the muting switch.

3.3 Water Level Warnings
Visual warning of incorrect water level is given by

the lamp-annunciators at level 1 (Section 2.4). Audio
warning by sonalert is also given and may be cancelled by
the muting switch on the control console. When an alarm is
given at level 2, the sonalert cannot be cancelled by the
muting switch.



4. ROUTINE OPERATIONS

Routine operations such as opening and closing the

shield door, elevating and lowering the source and

recirculating the shield water are initiated at the control

console, but their execution is controlled by the safety

interlocks.

4.1 Irradiation Chamber

The principal routine operations involving the

irradiation chamber are raising and lowering of the source

and movement of the shield door.

4.1.1 Closing shield door

Status: the door is open, there are no alarms, and
the cell is unoccupied.

(i) Enter the cell and push the red button switch
on the internal chamber wall opposite the
doorway. Verify that the cell is unoccupied
before closing the shield door.

(ii) Within 30 s, return to the control console
and hold down the red 'close enable1 and MS2

switches simultaneously.

(iii) Hold down the 'close enable' switch when the
door stops at its first limit, release MS2
and hold down MSI to close the door completely.

NOTE: If the 'door enable' switch is released during

closing, the door will stop and may have- to be

reopened before steps (i) to (iii) can be

repeated.



4.1.2 Raising source

Status: the door is closed, there are no alarms.

(i) Move the door bolt to 'in1.

(ii) Hold down either the red (fast) or the black

(slow) 'raise' switch.

NOTE: The hoist will stop automatically at the preset

limit. It may also be stopped at any height

by releasing the 'raise' switch and restarted

by holding down either 'raise' switch.

4.1.3 Lowering source

Status: the door is closed, there are no alarms.

(i) Hold down either the white (fast) or the green

(slow) 'lower' switch.

NOTE: The hoist will stop automatically at the bottom

of the storage tank. It may also be stopped

at any position by releasing the 'lower' switch

and restarted by holding down either 'lower'

switch.

4.1.4 Opening shield door

Status: The door is closed, there are no alarms and

the source is down.

(i) Move the door bolt lever to 'out1; a lighted

annunciator on the console shows 'door bolt

clear'.

(ii) Wait, approximately 5 s for hoist relays to

disengage; this is signified by a 'clunk' from

the hoist drive system.



(iii) Hold down the red 'open' switch adjacent to

the door open annunciators.

(iv) Door movement may be stopped by releasing the
'open1 switch and restarted from any position.
A travel limit switch will cut off power to
the motor when the door is fully open.


