
To ensure that the personnel does not suffer from
high-dose radiation damage when they stay in the
radiation control zone, in addition to the passive
trip beam protection mechanism provided by the
person pressing the emergency stop button, the
dump beam active protection mechanism is also
provided via the safety chain system. The method
thereof is the security chain system using the
physical signal of the off state of the front-end zone
Heavy Metal Shutter, and then it is combined with
all the access limit switch signals and the Photon
Shutter switch signal to achieve a personal security
protection design with level higher than that of the
immediate active personnel security protection.

The energy of synchrotron radiation generated by
bremsstrahlung radiation and magnet is rather high,
which may cause serious radiation damage to human
body or even imperil people’s life. The beamline
therefore must be equipped with radiation-protection
system; in addition, the overheat of optical
components exposed to synchrotron radiation will
lead to the damage of optical components and devices.
In consequence, the beamline should be furnished
with the cooling-protection system to cool down
optical components and devices.

The Beamline Safety Interlock System targets at
protecting the personnel and the safety of devices,
limiting the radiation dose to a security value for
experimental personnel or staffs exposing to radiation
on the site as well as preventing beamline components
from being exposed to overheat or vacuum damages
to improve the effectiveness of beamline.
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Figure 1: System architecture of Beamline Interlock 
System
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When the beam is turned off, the radiation dose
rate will be a background value; when the beam is
turned on, the radiation dose rate will rise sharply
to be within a dangerous range. Therefore, a
radiation shielding hutch needs to be designed to
block the radiation, and a standard operating
procedure shall be incorporated into the logic loop
monitoring of the radiation safety chain system to
avoid the possibility of the condition of the
personnel being exposed to a radiation workplace.
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The chain system includes a radiation safety chain
system, a vacuum safety interlock system, and a
cooling safety interlock system. In the following, the
safety interlock system will be separately described.

Figure 2: The picture of  TPS Optics Hutch

In addition, an emergency stop button is directly
connected to the equipment in the house to protect
personnel from radiation damage during the
operation. Therefore, when the person in the house
is in the light emitting state, the emergency stop
button should be immediately pressed to stop the
radiation from accumulating damage.
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CONCLUSION
Figure 3: The picture of emergency stop button
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Figure 4: The picture of active trip beam protection 
mechanism

VACUUM SAFETY INTERLOCK 
SYSTEM

Ultra-high vacuum is one of the necessary
conditions for operation. When the vacuum system is
used, the vacuum system is communicating via Front
end with Storage ring. Thus vacuum abnormality
may occur in Beamline and result in failure to
operate. According to the state detected by the
vacuum gauge, the safety logic control is performed.
When the controlled component does not meet the
set conditions, the system will perform the
corresponding protection action according to the
preset logic design.

Figure 5: The picture of Vacuum Interlock Control 
Panel

This article describes the safety chain system that
includes the radiation safety chain system, the
vacuum safety chain system, and the cooling chain
safety system for achieving the personnel radiation
protection and the equipment protection.
Each safety interlock system has signals monitored
by another safety interlock system to prevent the
signals being misjudged by an abnormal single
system influencing the total safety chain system.
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