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The expert group meeting (EGM) on 'routine analysis of flow experimental data and
physical model’, was held at the Nuclear Training Centre of Korean Atomic Energy Research
Institute (KAERI), Taejon - Korea, from 3 to 14 June 1996. It was attended by staff of
several tracer groups within RCA developing countries with less experience in the radiotracer
applications in industry and environment.

The objectives of the EGM were to train through laboratory tests and practical
exercises the staff of national tracer groups in RCA developing countries on flow data
analysis, software utilization, estimation of tracer activities and radiotracer experiment design.

The IAEA expert Dr. Thyn delivered the general background and theoretical
information on tracer technology and RTD applications for flow rate measurements and
troubleshooting diagnosis in process vessels.

The local counterpart, Dr. Jin introduced the JINRTD software for data analysis of
tracer experiments. He explained the Water Flow Rig in which laboratory tracer tests were
conducted on the topics of RTD, parallel flow, dead volume, flow rate measurement,
recirculation and homogenization.

Dr. Thyn and Dr. Jin demonstrated the RTD and JINRTD programmes by using the
several demonstration tests in flow rig. Several case studies collected from RCA tracer groups
were presented and discussed during the meeting.

Through simple examples the participants were trained to use RTD 0, 1 and 2
software as well as JINRTD software. A complete list of potential application of the
radiotracer technology and especially of stimulus response method was provided to all
participants.

The main achievement of this meeting is:

The national tracer groups' staff participating in the meeting have been supplied with
and trained in the use of software for RTD tracer analyses. They are now in a position to
become self sufficient in the main topics of tracer methodology. It is recommended that
further development of specific techniques should be organized in individual countries in line
with their expertise, end users' needs, and their government's priorities.

After this transfer of technology, the members should be encouraged to undertake
routine work in close partnership with end users in different aspects of RTD applications, eg
flow meter calibration, leak testing, trouble shooting etc. Further regional cooperation should
be focused more on case studies and field demonstrations on specific topics of interest in the
region. In line with this, members should suggest specific topics for national seminars and
regional workshops.

The report is valid for RCA Member States , as well as for other tracer groups in
IAEA Member States interesting on the radiotracer applications in industry and environment.
The report provides the basic concepts of tracer methodology, data treatment and
interpretation and experiment design. It is a reference for further demonstration of benefits
of radiotracer applications to end users through national seminars as well as laboratory and
field training.
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UNDP/IAEA/RCA Expert Group Meeting on
Routine Analysis of Flow Experimental Data and Physical Model

3 ~14 June 1996, KAERI, Taejon, Korea

INTRODUCTION

Dr. Jin introduced the background of this meeting and the objectives to
be met during two weeks, based on EAG meeting in Beijing in 7 - 12 May 1995.
He talked about the physical models for various tracer experiments and
softwares by Dr. Jin and Dr. Thyn that would be used and discussed during the
meeting.

Dr. Sajjad from Pakistan mformed the pammpant that PINSTECH has
developed a computer software which can on-line record and plot the variations
in radiation’s intensity during the Column Scanning and behavior of one
particular stage(plate) with time and see the effect of different parameters. The
same was distribute_d among the participants. |

INTRODUCTION OF PARTICIPANTS

All the partiCipants’introduc:'ed themselves and briefly told about the
activities at their Departments/Institutes at home. The list the participants is
attached as Annex 1. Dr. Jin and Dr. J. Thyn were the two experts in the
meeting. Dr. Jin introduced the agenda of meeting (attached as Annex 2) and
was approved as such.

TECHNICAL WORK

Dr. Thyn showed a film on Md. Curie and some experiments for
Residence Time Distribution (RTD) measurements. The participants were taken
around the reactor “HANARO" and RI production facilities at KAERI and were
shown different activities already going on and planned around this reactor.



The participants from the member states participating in the meeting, presented
the tracer activities going on in their countries (attached as Annex 3-5).

An overview of Residence Time Distribution (RTD) Analysis was given
(Annex 6) and then computer programs JINRTD, RTDO, RTD1 and RTD2 were
introduced and demonstrated on PCs by Dr. Jin and Dr. Thyn. The
demonstrations of JINRTD and RTD 0,1,2 using tasks in the manual were also
made and various parameters of the models were explained (Annex 7).

Dr. Jin explained his Physical Model (Flow rig) with which various
industrial systems can be simulated for tracer experiments. The rig can be used
for the study of various parameters as : .

a) mean residence time,
b) flow rate measurements / calibration of flow rate meter,
c) flow rate / MRT from bypass and main system,
| d) flow rate & dead volume measurements
e) measurement of mnxmg tlme and others.
‘To start any tracer study, the first and the most |mportant part is the

estimation of activity required to perform the study Dr. Jin and Dr. Thyn
explained it through examples.

Before the experimental part of meeting started, Dr. Jin explained the
various parts of the physrcal mode! developed at KAERI (figure attached) and
mformed the participants about its working. Follownng experiments were
performed wrth the model:

1. Residence time distribution measurements,
2. Parallel flow studies,

3. Flow rate measurements,

4. Recirculation experiments,

5. Pump mixing studies and
'6. Dead VOIume'measurem’ehts. |

Radiotracer, Tc-99m, was used in all the experiments and the activity



measurements and its dilution was explained. About 1mCi was used for each
experiment and was injected into the system using a syringe through a silicon
septum fitted into the tube. The RI tracer was removed by an ion exchange
column prior to the recirculation. ’

The computer models discussed earlier were applied by the
participants to simulate the data for various parameters to be computed. After
each experiment, the results and the interpretation of the data obtained were
explained in detail by both the experts (Annex 8 and 9).

Interactive checklist to assist in the preparation for tracer experiments,
prepared during the April EGM at KAERI was presented by Dr. Sajad with
some elaboration based on the experience of tracer studies (Annex 10).
Various examples of possible applications of the stimulus response method
and RTDO0,1,2 were introduced by Dr. Thyn (Annex 11)

Data analysis based on the experiment performed at the physical
models remained the main focus during the second week of the meeting. The
participants had free interaction with the experts and among themselves to
better understand and undertake the executions of data using various models
and interpretation of the data. Some examples of industrial applications on |
RTD studies in Korea were introduced by Dr. Jin as follow;

- two RTD studies of gases in irradiation chambers for a flue gas treatment pilot
plant,

- two flow rate and RTD studies in a chemical industry,

- RTD study in a mixer for water treatment pilot plant.

CONCLUSIONS AND RECOMMENDATIONS

On the overall the Expert Group Meeting was a useful exercise and
achieved a degree of success especially as the participants were exposed
practical modeling methodologies. The interests and information pickup ratio
was high in spite of some expertise involved in the models. Experts were
interested to transfer maximum information and their experience and at the
same time the participants were all together keen to learn more.



The arrangements made by the staff of KAERI, especially Dr. Jin and
his colleagues were elaborate and are commendable.

There was a general consensus that the presently available models be
further improved and new one included in such forth-coming Expert Group
Meetings. Further improvement in the documentation on models especially on
the procedures of their executions and their applications was considered as the
requirement. This document should be distributed among RCA member
countries through IAEA/RCA, éspecially to all the participants of the meetings
in Korea this year. The participants appreciate the help and financial support
provided by IAEA and KAERI making this meeting possible.
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Annex 2

UNDP/IAEA/RCA Expert Group Meeting
on

Routine Analysis of Flow Experimental Data and Physical Model

Mon 3
09:00 - 10:00
10:00 - 11:00

11:00-11:30
11:30- 12:30
12:30 - 14:00
14:00 - 15:00
15:00 - "5:30
15:30-17:00

T 4

09:00 - 10:30
10:30-11:00
11:00-12:30
12:30 - 14:00
14:00 - 15:30
15:30-16:00
16:00 - 17:30

Wednesday, 5 June

09:00 - 10:30
10:30 - 11:00
11:00 - 12:30
12:30 - 14:00
14:00 - 17:30

Thur 6

3-14 June 1996, KAERI, Taejon, Korea
Agenda (draft)

Registrations

Opening

Introduction of Participants

Agenda and Objectives of the Meeting

Coffee Break

Overview on Residence Time Distribution Analysis. (Dr. Thyn)
Lunch

Visit to KAERI Facilities. (Dr. Lee)

Coftee Break

Tracer Activities in Participant's Country. (participants)

Introduction to JINRTD Program. (Dr. Jin)
Coffee Break

Demonstration of JINRTD using tasks in manual. (Dr. Jin, Mr. Chung)

Lunch

Introduction to RTDO, RTD1 and RTD2 programs. (Dr. Thyn)
Coffee Break

Demonstration of RTDO012 using tasks in manual. (Dr. Thyn).

Demonstration of RTDO012 using tasks in manual. (Dr. Thyn)
Coffee Break

Introduction to the Physical Flow Mode! and Experiments. (Dr. Jin)
Lunch

Calculation of Tracer Amount Required for an Experiment. (Dr. Jin,
Dr. Thyn, Participants)

(The Memorial Day)



i 7 Jun
09:00 - 12:30
12:30 - 14:00
14:00 - 15:30
15:30 - 16:00
16:00 - 17:30

I 8 Jun
09:00 - 12:00

Mon 10 Jun
09:00 - 12:30
12:30 - 14.00
14:00 - 17:30

Tuesday, 11 June
09:00 - 12:30
12:30 - 14:00
14:00 - 17:30

Wednesday, 12 June
09:00 - 12:30
12:30 - 14:00
14:00 - 17:30

Thur 13 Jun
09:00 - 12:30
12:30 - 14:00
14:00 - 17:30

Friday, 14 June
09:00 - 12:30

12:30 - 14:00
14:00 - 17:00
17:00-17:30

Experiments for RTD Study and the Estimation of Tracer Amount
Lunch

Data Analysis using JINRTD and Discussion. (participants, Dr. Jin)
Coffee Break A

Data Analysis using RTD012 and Discussion. (participants, Dr. Thyn)

Experiments on Parallel Flow Study

Data Analysis and Discussion. (participants)
Lunch
Experiments on Dead Volume and Flow Rate Measurements

Data Analysis and Discussion. (participants)
Lunch
Experiments on Pump Mixing Study

Data Analysis and Discussion. (participants)
Lunch
Experiments on Recirculation Study

Data Analysis and Discussion. (participants)
Lunch
Interactive Check List to Assist in Preparation for Tracer Experiments.

(Dr. Thyn)

General Discussion

Lunch

Preparation of the Draft Report of the EGM.
Closing -



Annex 3
STATUS OF TRACER PROGRAMMES IN BANGLADESH

S. K. Biswas
Atomic Energy Centre, Dhaka

Introduction

Bangladesh Atomic Energy Commission (BAEC) has been associating with the UNDP/RCA/IAEA

project RAS/92/073 for past few years. Out of the four sub-projects of the above project, the sub-
project on "the use of tracer technology in industry and environment" could not be developed in
Bangladesh as desirable due to unavoidable reasons. In order to promote the benefit of the tracer
techniques in industries and environment, the BAEC, in recent years has given priority in this area.
Accordingly, all out efforts are being made for strengthening the national tracer group (NTG)
activities. It is expected that significant contribution could be made in development and
implementation of tracer methodology by the NTG.

Objectives

The main objective of the industrial tracer technology programme in Bangladesh Atomic Energy
Commission is:
- to develop laboratory facilities for research, quality control and quality assurance
services.
- to develop competence required for protection of industrial environment.
- to develop quality manpower in this field.

To achieve these objectives the following activities were performed during past few years.

- Three National Executive Management Seminars were organized with experts from
the IAEA.

- Two demonstration experiment performed along with the experts from the IAEA.
(a) Mercury inventory in caustic soda plant
(b) Gas flow meter calibration.

- Members of the NTG attended workshop/seminar time to time organized by the
UNDP/IAEA/RCA for 2-3 weeks duration.

Equipment

One set of counting equipment consisting of a Nal(T1) detector, a ratemeter and a chart recorder
was obtained from the IAEA. Some laboratory exercises have been initiated for using the counting
equipment in tracer experiments. The NTG is expecting another two sets of counting equipment
form RCA for field experiments.



Current status
Industry and environment

In view of the importance of in-house competence in the use of physical modelling and data
interpretation in tracer experiments, it was recommended in the last co-ordinators meeting in
Bombay, India that few laboratory model and related computer software will be distributed among
selected RCA member countries. Bangladesh will receive one set of flow rig for RTD experiments
along with necessary expert services. A laboratory space has been created to perform such
modelling experiments and the NTG is preparing the laboratory for installation of the same.

The benefit of the gamma ray transmission technique has been discussed with petrochemical
industries. The only oil refinery in Bangladesh at Chittagong, about 200 km south of Dhaka, has
shown their interest to perform column scanning experiment at their distillation column. To carry
out such experiment assistance from the IAEA/RCA is required.

A TC project proposal for the year 1997-98 on "the application of tracer technology in column
scanning” has been submitted to the IAEA. The NTG is expecting the project to be materialized.

Hydrology

Ground water assessment in necessary to supplement the surface water need for growing
population, improving the quality of living standard, increasing industrialization and intensified
agricultural production. BAEC has taken a programme for the next 10 years to collect the required
data for various utilization of ground water and different planning purposes. Tracer methodologies
using artificial tracers would be used to determine the aquifer parameters. In addition, natural
isotope measurements will be carried out to quantify the rate of replenishment of ground water by
rain water infiltration, recharge rates, age of groundwater, incursion of sea water etc.

Conclusion

The national tracer group has started communication with the industries and the environmental
agencies of the country to locate their problems, where tracer methodologies could contribute to
solve the problems. But the NTG needs technical assistance form abroad to perform more
demonstration experiments which in turn help the group to gain practical field experience. Portable
field equipment is also needed to perform such experiments.



Annex 4
Mya Jour Phys 2 1995 PRINTED IN MYANMAR

ENVIRONMENTAL MONITORING PROGRAMME AT YANGON
UNIVERSITY

MYINT THEIN&SEIN HTOON
Department of Physics
University of Yangon
Myanmar

Abstract. During the transportation, storage and reprocessing of
spentfuels, the environment ~an be poliuted with some long-lived
fission products. Therefore, at Yangon University, it was decided
that routine measurements of samples collected from air, river
water and rain water should be carried out using active and
passive methods. In additon to the measurements of
radioaciivity of ihe samples by using a HpSe gamma and a Si(Li}
X-ay spectrometer, the hot-spots collected on air filters is also
intended to detect by track-etched detectors using neutron
induced fission. '

1 Introduction

Though fuels have not been used up til now in Myanmar, the
monitoring of the environment is indispensable to check the
possible migration of fission products especially from the

nuclear activities in our neighbouring countries like China and
India. In the sixties the total beta activity of rain-water was
measured at Yangon University and the China test could be
extended for air and river water samples using high resolution
gamma and X-ray spectrometry as well as track-etched detector
technique.

2 Research Programme
As a confirmation of the previous rain-water measurements

samples will be collected regularly and concentrated by
evaporation. The radiation emitted by the specimen is intended to
measure by a HpGe detector. In addition, a drep from the
concentrated sample will be dried on the surface of track-






