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[m] Natural Uranium Fuel contains 0.7% of U-235

@] Use of the Heavy water (D,0) as Coolant and
Moderator

[m] The interactions of neutrons with Heavy water
— Tritium Occurrence

m] CANDU Reactor in Korea = Wolsong Plant 1 & 2
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W] Hydrogen with 2 neutrons exists gas or vapor status.

[m] Pure Beta—emitting radionuclide, Half-Life : 12.3
years .

@] Maximum Energy : 18.6keV , Average Energy : 5.6keV

m] Internal exposure is the more harmful to the body via
inhalation or wounds.
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Use of the Portable Tritium Meter
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m] Use of the Fixed Tritium Air Monitors (FTAM)

> ®TAM 10 $p1£€d avd tvoTtaAAred at Tne
TOOITIOV 0¢ OTEYIPLY, QPEQL.

 Tnpovyn 24 GapuTAIvy TOPTC ALVIVY OLTT)
HETOA TLTEC, CEAEYT OVE TOPT
TO GOUTALVY BY CLYTIOV TLUT.

< Youvy tne wov ynapuep deteytop
70 peacvpe, 'ood peAravye od
Meacvpepeve .
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Tritium Measurements

m| Use of the Portable Tritium Meter

< Eaovy 10 yoppy—ov avd youpoptafie
TO LGE.

% ZIHVATOLVEOVOAVY, GLYTIOV OLVO
HEQLCLPEUEVT 0P TNE CAUTALVY YO.O.

< Yoe o¢ tne 1ov xynopupep deteyrop to
HEAOLPE, BLT peAlavye 0 HEGLPEUEVT
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< Q1N TNE CLAQP YNEULYOA TPOTEPTIED,
Tpitop yav Si1000A®wWE 1VTO THE DATEP .

< A1p cuyTIOV O1TN TNE TPLTILN [
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O Zapmie BottAe [100yy] O
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Tritium Measurements

!MGEHOHS O% !I’l!lum N!G&SUI’G%HGHE

m| Use of the Liquid Scintillation Counter

* XoAAeyted Tprtivp copniec(lyy) avd
dAvopeoyevt coAvtiov (10xy) npemape

By w&ivy
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[m] Observations of radiation for several areas in Radiation zone
with the routine D tritium sampling and analysis

[*1) 3 shift operators on duty
[*2) TRF(Tritium Removal Facility)
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m] At the abnormal situation(Tritium concentration rising),
add the sampling points around the suspicious leakage
area.

m] At the leakage situation of Tritium, add the additional
sampling and measurements of Tritium concentration.

@] One sample with a Bubbler.
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Needs of the equipment development

A variety of sampling point & how to sampling by each

perator
operator

Bubbler can sample only one point with a bubbler
Sampling during abnormal concentration rising are

difficult.

Lack of sampling equipment holdings for emergency
No record sampling times, No time reservations features
The unexpected change of flow meter can cause the

quipment

sampling volume.
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[m] Bubbler can sample only one point with a bubbler.

» Sampling of multiple points need with a bubbler.

m] During the abnormal situation , Operator increase
to sample because of the sampling interval time
1s shorter.

» During sampling at the same point, it needs
a equipment that able to automatic sample with
the setting time.
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Equipment

m] Busy Outage and equipment contamination can

cause a lack of equipment .

» Equipment needs multiple sampler line and
requires a self—cleaning function.

m] Equipment itself does not record the sampling time.

» Need the sampling time storage function .
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Equipment

m] The unexpected setting change of flow
meter(LPM)
can cause the sampling volume change.

» Need the automatic correction features in
accordance with the change of flow rate(LPM).

m] No Sampling reservation function.

» Need Sampling reservation function.
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m Sampler(AVLS,

Purge out — Clean air
e \ ©  Solenoid valve
Sample selector ~| | ) Operation Display LED
i ) | © O | D 0 <--— Control signals
0 @l ® O ‘® 0
0 @l o O ‘® 0
0 D o O () 0
A
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Bubbler Main controller
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m Sampler(AVLS,

Purge out [ — Clean air
= © Solenoid valve

s N

Sample selector (| j. @ Operation Display LEI}
[0) | O O | D ] < --— Control signals
() ® 0 D

)

Bubbler Main controller
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Main Controller:

* 8 Bit Microprocessor with Watchdog Timer
« 32 kbyte EEPROM, 8 kbyte SRAM
« 12 Bit A/D 4 Channel, 12 Bit D/A 2 Channel
8 key Input (cursor movement, decrease, return, action)
» 240 x 64 Pixel Graphic LCD with LED Back Light
» Real Time Clock Chip (Back Up Battery life 10 years)
e 10 Port Samples Selector Control (Power transistor driven by the relay)
» Bubbler Control of Photo Coupler
(work orders, stop orders, work situation )
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Sampling Air: Selector:

* 4 Input Port + 1 Clean Air Port, 4 Out Port + 1 Purge Air Port
« Path selection by solenoid valves (DC + 24V powered)
« Power transistors, driven by a relay (10 Port)

Bubbler:

* Photo Coupler automatically controlled by the Bubbler

» Subject made by the purge, stabilization, bubbling, automatically
perform a clean operation

10 Liter Air Sampling (3 Liter Per Minute Sampling Speed)

W e R o

P |
SKEAN MI917 |35 49| A}

v SAF-AN FNGINFFRING CO




\

m Sampler(AVLs

The necessary time applied with AMTS
(Sampling time = 6minutes / sampling x 4sampling = 24minutes)

» 16 minutes shorter
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m Sampler(AVLs

The necessary time applied with AMTS
(Sampling time = 6minutes / 1bubbler x 4sampling = 24minutes)

» Two bubbler effects
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ampler(AVl 1

AMTS Test 2 — Time settings

— Sampling start at scheduled time ( 30 minutes, 1 hour :**)

— Automatically purge and self-cleaning

P Realization and reliability of unmanned automated collection
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Automatic Multiple Tritium Sampler(AMTS)

Unmanned automation: and: standacdization of

Sampling: dependime: on relialyilinz ImpreVenient
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Conclusions & Expectations

© When tritium sampling at the several area in Radiation Control zone,
it expects the shorter time to sample with the AMTS.

© More then 2 sampling positions can concentrate a sampling position.
The more effects the tritium concentration surveillance .

© With the reservation function of AMTS, it is possible to sample and to purge
periodically according to the setting time and the setting procedure.
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Conclusions & Expectations

© When heavy water leakage breaks out, it can sample on the various areas
within the shorter time, takes any actions quickly for emergency situation.

© After the outage, it is possible to observe quickly around the suspected heav
water leak area during the reactor start operation.

© After the outage of Wolsong Unit #1, it 1S possible to observe quickly around
the suspected heavy water leak point.
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£ X
ViPp Future Plans

Improvements

Simultaneous
function

AMTS has a
sampling pump ,

sampling can
not be done
more than 2
points
simultaneously.

Portable
function

Consists of the
three separated
elements,

it is difficult to
carry on and
movement.

NFCIAE

lun stion

At the abnormal
loss of power,

it can be lost all
of sampling
data.
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Srmultaneous function

Improve the equipment to sample more than 2
points at the same time.

Portable tunction

Improve the equipment All- in—one and portable.
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Storage rurnction

Improve the program to store the sampling status
automatically.

1"AM tunction

Apply TAM function to portable tritium
measurement.
= Unmanned automatic tritium measurement.
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