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JAPANESE INDUSTRIAL STANDARD J IS

Rotational Type ®0Co Teletherapy Apparatus Z 4608-1987

1. Scope

This Japanese Industrial Standard specifies, among rotational type

teletherapy apparatus, hereinafter referred to as the "apparatus", that use
radioactive isotopes, the one that encapsulates 9Co as a radiation source.

Remark: The units and numerical values given in { } in this
Standard are based on the traditional unit system and are
currently the criteria in force,.

2, Definitions

For the main terms used in this Standard the definitions in JIS Z 4001
apply, and the rest of the terms shall be as follows:

(1) teletherapy apparatus An apparatus for radiotherapy that
Irradiates an affected portion, keeping an adequate distance
between the radiation source and the skin.

(2) radiation source ®9Co hermetically encapsulated in a double
capsule.

(3) radiation head A radiation head which encapsulates the radia-
tion source with safety, and of which construction facilitates
y-ray irradiation to affected portions,

(4) contact safety device A safety device with which a movable
diaphragm and the llke are equipped for safe contact with
patients or against excess oppression.

(6) maximum permissible encapsulating capacity A nominal value
representing the curie number of radiation source of which the
maximum leakage does rate in non-irradiation time at a distance
of 1 m amounts to 5.15 x 10 77C/kg+h {2 mR/h} and under as
expressed by two significant figures.

(6) radiation source rating The maximum dimensions and the
maximum permissible capacity of the radiation source capable of
~being encapsulated in a radiation head.

Applicable Standards:
JI53 C 1302-Insulation Resistance Testers (Battery Operated)
JIS H 2105-Pig Lead
JIS Z 4001-Nuclear Energy Glossary
JIS Z 4328-Radiation Survey Meters for X and Yy Rays

JIS Z 4511-Methods of Calibration for Radiation Exposure Meters
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(7)

(8)

(3)

(10)

(11)

(12)

(13)

non-irradiation time A state where the radiation source is
hermetically stored in the case of an apparatus having the
irradiation switch mechanism of radiation source transfer type,
and a state where the shutter is perfectly closed in the case of
an apparatus having the irradiation switch mechanism of shutter

type.

movable diaphragm A diaphragm apparatus which is capable of
continuously varying the gamma ray radiation field,

radiation field A range covering the whole region in which the
exposure rate is 100 % and is attenuated down to 50 % of the
maximum exposure rate in the plane perpendicular to the central
axis of useful beams at a position of isocenter.

Isocenter A point at which the gantry rotation axis and the
diaphragm system rotation axis cross each other under a state in
which the angles of radiation head rotation and radiation head
pitch are both zero degree (refer to Fig. 1).

wed%‘e filter A filter for changing the quantity of transmission
continuously in all or a part of radiation field,

table An apparatus by which a human body receiving treatment
is supported and positioned.

irradiation technique Techniques such as rotary irradiation
method, pendulum irradiation method, fixing irradiation method,
ete. |

3. Environmental Conditions, Electric Power Unit and Earthing Device

3.1 Environmental Conditions

(1)
(2)
(3)

Ambient Temperature 20 + 15°C
Relative Humidity 65 + 20 %

Atmospheric Pressure 700 x 102 to 1100 x 102 Pa {700 to
: 1100 mbar}

3.2 Electric Power Unit The electric power unit used for this apparatus

shall be as follows:

(1)
(2)

(3)
(4)

Rated Supply Voltage Alternating current 100 V or 200 V

Number of Phases of Power Source Single phase or three

phases

Frequency of Power Source 50 or 60 Hz

Permissible Supply Voltage Range during Application of Rated

Load * 10 % of rated supply voltage
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3.3 Earthing Device The earthing of the place at which an apparatus is
installed shall conform to the requirements specified in the following items.

(1) The earthing terminal shall be securely earthed to the earthing
conductor having the earth resistance of not more than the third
class earthing specified in the ministerial ordinance prescribing
technological standards of electric installations [SHOWA
(Japanese) 40th year No. 61 Ordinance of Ministry of
International Trade and Industry].

(2) When each earthing conductor of a unit appliance constituting
the apparatus is so designed as to be directly connected to the
earthing terminal of the apparatus, the appliance shall be fur-
nished with an earthing bus conductor having an appropriate
length and a sufficient mechanical strength, a negligible electric
resistance, and an ample thickness for installing an earthing
terminal conforming to the specifications of 5.4, The earthing
bus conductor shasall be securely connected to the earthing termi-
nel of the apparatus specified in (1).

4, Performances

4.1 Mechanical Strength of Human Body Support Part When the body
weight of I35 kg is loaded on the human body support part of the table for
an adult, its motion shall be free from any disorder,

4.2 Electric Shock Prevention

(1) The electric current (hereinafter referred to as the "armour
leakage current") which flows from an apparatus or each unit
appliance constituting the apparatus and their conductive parts
liable to contact with a human body (hereinafter referred to as
the "conductive part capable of being contacted") to the ground
or other conductive parts capable of contact via a human body
shall be not more than 0.1 mA under a securely earthed state.

(2) The electric resistance between the conductive part of human
contect and the earthing terminal of each apparatus shall be
0.1 @ and under and further, the electric resistance between the
conductive part capable of contact and the end of earthing
conductor connected to the earthing terminal of the apparatus
shall be 0,2 2 and under. However, this provision shall not be
applied to the parts to be mantled or dismantled in service and
only the specifications concerning the armour leakage current of
(1) shall be applied.

4,3 Withstand Voltage of Electric Circuit The test voltage to the
maximum potential difference U oI circuit shall be as given in Table 1 and
the insulation of each part shall withstand the test voltage given in Table 1
for 1 min, Further, the waveform and the frequency of test voltage shall
be identical with those fo be applied in service.
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50 < U s

Maximum poten-
tial difference
of circuit (U)

*————7
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Table 1
Unit: V

Between different
electrodes of
input and output
eircuit

Between power
source primary
circuit and
earthing' terminal

Nameplate and
the like of
knob (1) -

% vl —

150 1000 1000 1000

—

150 < U =

4.4

Insulation Resistance

250 1500 1500 1500

e e e e e e e e e L Ll ——r — ——————
Note (1)

This column indicates the test voltage between the metal
sheet attached to an object, such as a knob, a grip, and a
handle and its axis or support tool. However, in the case
where the axis or support tool is securely earthed, the
above requirement shall not be applied.

The insulation resistance between the power

4.5 Radiation Protection

source primary circuit of each unit appliance constituting the apparatus and
the earthing terminal of each appliance shall be 2 MQ and over,

The apparatus shall be equipped with the

(1)

(2)

(3)

following performances for the purpose of radiation protection,

Leakage Dose Rate in Non-irradiation Time In non-lrradiation
time, the leakage dose rate from the radiation head containing
rated radiation source amount, shall be not more than 5.15 x
10~7/C/kg+h {2 mR/h} at any point 1 m apart from the radiation
source,

Leakage Dose Rate from Movable Diaphragm The apparatus

Leakage Dose Rate outside Maximum Useful Beam

shall be equipped with a movable dlaphragm and, as to its .
shielding performance, the leakage dose transmitted through the
moveable diaphragm shall not exceed 2 % of the maximum exposure
rate on the central axis of useful beam at the same distance from
the radiation source.

: 'seful Beam The rate of
leakage dose from the radiation head in irradiation time shall
conform to each item of the following.

The leakage dose rate at an optional point which is situated
on a plane of 2 m in radius intersecting vertically the
central axis of useful beam utilizing an isocenter as a
center and outside the region of the maximum useful beam
shall not exceed 0.2 % of the maximum exposure rate at the
isocenter and its mean wvalue shall not exceed 0.1 %.

(a)

Further, the range specified herein shall be stated in
annexed documents such as an instruction manual or the
like.
(b) The leakage dose rate at a distance of 1 m from the radia-
tion source outside the region specified in (a) shall not
exceed 0.5 % of the maximum exposure rate on the central
axis of useful beam at the same distance from the radiation
source.,
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