Transactions of the Korean Nuclear Society Autumn Meeting
Gyeongju, Korea, October 29-30, 2009

Development of Active Portal monitoring System for HANARO

Kwang Pyo Hongd", Jeong Hun Hah, Dong seok Park In Cheol Linf, Kye Hong Leé Seung Wook Le&
#Korea Atomic Energy Research Institute, 150 Deokjin-dong, Yuseoung-Gu, Daejeon 305-353, Republic of Korea
"Corresponding author: kphongl@kaeri.re.kr

1. Introduction

A portal gate monitoring system, which reports the
real time image information on contaminated persbnn
or objects in and out of the radiation area hasnbee
developed. This system contributes to the effebtiv
preventing the propagation of the radiation
contamination outside the radiation area

2. Methods and Results

In this section, the system configuration of thetglo
monitoring system, logic for alarms in case of asidn
contamination by a radiation worker in and out loé t
facility, and the control program are described

2.1 Portal monitor system configuration

The developed system (Fig. 1) comprises two large-
scale plastic gamma detectors, which is 11.5 cm in
diameter and 213 cm long, IP Camera, LED display,
voice alarm, an isolated power supply to suppress t
noise background of the detector, and a data base
server. All the components can be controlled vigCa
and the interfaces were designed to show all the
status of each component process

Fig. 2. Layout of installation portal monitors sst

Since the main entrance area of HANARO is not very
spacious and should accommodate many passengers,
gamma detector has been installed on the ceilidglas
floor to facilitate their easy access as depictg2EAn
IR sensor automatically scans passengers as distart
to check the passenger contamination in one second

2.2 Detection logic for radioactivity contamination

The system is operated after calibration with a
standard @ACi Cs-137 source and high voltage bias
setting.

In normal situation when there are no passengees, t
contamination monitoring devices check the backgdou
count rate every one second and insert this datnas
alarm reference count level at Shift memory buffers
during 10 sec.

As passengers and object were detected by the infra
red sensor, the system transits its background nmde
fast measurement mode (200msec), and decides the
alarm signal based on the comparison of the average
background measurement counts rate (alarm reference
level) with fast measurement counts rate during the
hold-in time(default setting value: 1sec).

The criterion for alarming signal is as follows:tlfe
count rate signals are more than (sigma *BK BK),
it triggers the alarm signal where sigma is 4 aefault
and can be adjusted by an administration operator.

The 4x BK?values were calculated as @Ci/sec
as an alarm triggers value in a current measurement
system because as low as background level forysafet
administration control.

2.3 Design of Operation Program

The portal monitoring program has a device driving
program and a program for manager. Figure 3 is the
device driving program, which shows the count @te
the plastic gamma detector and trends on the gedlimd
the bottom on screen 2 and 4. The screen 3 in &igur
allows monitors the status of the entrance of daetor
hall as depicted Fig.3
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Fig. 3. Layout portal monitors operation program

Fig. 5. Alarm pop-up window

Figure 4 is the outputs of program for safety manag
The screen 1 shows the capture image and the neglasur
value at contamination monitoring device storingnth
to My-Sql DB every 5 second. Screen 2 monitors the
entrance status in real time. Screen 5 and 6 ior€ig
is designed to show the list of measured values and
trend, and the time when the alarm signal is trigde
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Fig. 6. Installation of voice-flash Alarm and ContRC

3. Conclusions
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The developed active portal monitoring system can
report the status at the entrance of reactor nallstore
all the information in the data base for the folop
— - analysis. The system allows the real time dose

HANARO Active Portal Monitoring Systerm[7== | monitoring, alarm and real time image capture fu t
contamination above the regulation limit of pCi.
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Fig. 4. Layout portal monitors administration pragr.
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As depicted in Figure 5, an alarming pop-up The system has been proven to be robust becasse it
messenger appears promptly to the health physicsperformance test passed successfully with the rh8sti
personnel and reactor control room for early tremtm repeated tunnel tests withu@i Cs-137 check source
on the contamination when a radiation worker is and without source as shown in Table 1
contaminated or radiation material with the acfivit

more than 0.4Ci is detected. Tablel. Test for the false alarming rate of theéesys
Tunnel performance test

Inaddition in Figure6, another alarm paging 50 trial-source | Negative false alarm ..

devices are LED display and voice alarm flash that _ rate

notify the situation of contamination to _the paggaTin 50 trial-no source Positive false alarm 0%

case of alarm signal. (In normal situation, LEDpthy rate

is used as a help or information window to the REFERENCES

passenger)

[1] Transportable Portal Monitor TPM903B, Operatiagd
Service Manual, TSA system, Ltd.
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