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I came from Argentina. Do you know where Argentina is? Argentina is in South
America, below Brazil. The area of the country is around 1.082.000 miles2 (2.800.000 km2),
and we have 35.000.000 inhabitants.

We have two Nuclear Plants in operation, and one under construction. The first one is
Atucha I, of 357 Mw. It's being operated since 1974. It is the first NPP in Latin America.
The Plant was built for Siemens - KWU (Germany).

The other station, called EMBALSE, has a CANDU Reactor. It's sited in the Province
of Cordoba, hi the center of the country. It was built by AECL (Canada), and it is a 648 MW
unit. It's being operated since 1984.

Very close to Atucha I, Atucha n NPP (projected for 745 MW) is placed, which is still
under construction. Actually, the construction is stopped. The government of Argentina
initiated a process of privatization of Nuclear Power Plants. So, one of the main tasks of the
new owner will be the completion and start-up of this Plant (Atucha II NPP).

Atucha I and Atucha n are PHWRs. This is Pressurized Heavy Water Reactors.
Therefore we use Heavy Water as coolant and moderator, and Natural Uranium as fuel.
Actually, we are in a process to incorporate slightly enriched uranium fuels, with U235 content
of 0.85 %. The fuel elements are fully assembled in Argentina: from the uranium mineral
process to the assembler of the fuel bundle. Besides, we have a Heavy Water Plant and an
Uranium Enrichment Plant also.

I am the responsible of Training in Atucha I Plant. We have around 400 employees.

My goal in this meeting is to hear about your experience hi Evaluating the Effectiveness
of Training, since our experience about it is very weak. I know that in a teaching-learning
process the last stage is to evaluate how it was. Do we need to improve something? Is effective
the way we conduct training? How can we measure this?

When the Plant began its operation, in 1974, Germans trained the initial crew.
Afterwards, when we had to work alone (without any local German support) we didn't suffer
big technical problems, because we had a new Plant!!. We didn't realized that a continuous
Training Program was necessary.

As time went by, technical problems start arising and it was necessary to develop a
training program. The point here was that this program did not have been up-dated along the
time.

Since 1994, and with a new management, we realized that we were "frozen" in the time.
Therefore we began a conversion process to up-date our Training tools.
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We began using a Full Scope Simulator, placed in Brazil, to train operations personnel
(Actually, we began in 1987, by since 1994 we change our training target for the simulator)
We developed an Interactive Graphic Simulator and a Systematic Approach to Training (SAT)
program, with the support of TECNATOM (Spain). Finally we recycled our Training facilities
to have a more comfortable environment for the students.

But the missing point here was to establish a program to "measure" training
effectiveness.

We began to appreciate how effective is our training in areas such us maintenance,
paying attention to dose reduction. But only for some specific task. Let's see some examples:

1) During the task of changing the seal of our Main Pumps, the collective dose rate was: In
1996 231.35 mSv man. In 1998, 177.63 mSv man. The last change was during this year
and the collective dose rose to 176.46 mSv man.

Reduction 1996- 1998 : 23 %
Reduction 1998-1999 : 1%

2) Reactor vessel inspection: In 1994, for only 2 inspections, our collective dose was 46.15
mSv man. In 1996, 4 inspections, it was 26.7 mSv man. For 5 inspections, in 1998 the
collective dose was 25.55 mSv man.

Reduction 1994-1996 : 42.15 %
Reduction 1996 - 1998 : 4.29 %

3) Our refueling is on-service. That's why we have 2 refueling Machines. One is in service,
meanwhile the other is in maintenance. Here the task is to replace the on duty refueling
machine by the other: In 1992, for this task our collective dose was 241.15 mSv man. In
1995, it was 134.15 mSv man. The last replacement, in 1997, demanded a collective dose
of 103.33 mSv man.

Reduction 1992-1995 : 37.35 %
Reduction 1995 - 1997 : 23 %

4) In our reactor the fuel is inside a channel, called "coolant channel". We have 252 of these
position channels. We cannot have the same coolant channel along the reactor life.
Therefore, we have to sequentially replace these "coolant channels". In 1994, this task
required a collective dose of 47.4 mSv man (for 11 channels). In 1996, it was 27 mSv man
(for 69 channels).

Reduction 1994 - 1996 : 43 %
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In general, we believe that we'll be able to appreciate the global effectiveness of our
training, looking at parameters like (but for long period of time):

* Less number of non-planned shutdowns due to human errors.
* Less number of correctives works in the equipment, when preventive tasks

were performed on them.
*• Less dose to perform equipment maintenance.
* Less time to perform equipment maintenance.
* Shorter outages, with less dose.
* Less number of personnel accidents.
* ... and so on.

But, I have to admit that It isn't easy to measure the relationship between this
parameters and the Training. Now, here, I am learning how you are doing this task.
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ANNEX I

Presentation transparencies
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ARGENTINA

EMBALSE NPP
(648 MW)

ATUCHAI NPP
(357 MW)

ATUCHA II NPP
(745 MW)
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ARGENTINA

Installed Gross Power

MAY 19

THEUMAL
49,51%

(160 Plants)

NUCLEAR
5,24%

(2 Plants)

NUCLEAR

THERMAL

HYDRAULIC

Total

1005 MW

9810 MW

9188 MW

20003 MW

HYDRAULIC
45,24%

(80 Plants)

Produced Gross Energy

THERMAL
57%

NUCLEAR

THERMAL

HYDRAULIC

Total

713.3 MWe

3013.IMWe

1972.4 MWe

5702.8 MWe

NUCLEAR
13%

HYDRAU1
29%
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SINCE 1994 :

CO

Full Scope Simulator for operations personnel

Interactive Graphic Simulator

Systematic Approach to Training Program

Recycled of Training facilities



CHANGE OF MAIN PUMPS SEAL

250

DOSE REDUCTION
1996 - 1998:23,22%

- 1999: 1 %

1996 1998 1999



IN SERVICE INSPECTIONS
REACTOR VESSEL

DOSE REDUCTION
1994 - 1996:42,15%
1996 - 1998: 4,29%

1994 1996 1998



REPLACEMENT OF REFUELING MACHINE

to

250 -,

0

DOSE REDUCTION
1992 - 1995:37,35%

1995 - 1997:23%

1992 1995 1997



CHANGE OF COOLANT CHANNELS

11 CHANNELS

DOSE REDUCTION : 43 %

1994 1996



00

How can we measure the

"Effectiveness of Training" ?

Parameters to look after:

> Less number of non-planed shutdowns due to human
errors

• Less number of correctives works in the equipment, when
preventive tasks were performed on them

• Less dose / time to perform equipment maintenance

•Shorter outages, with less dose

• Less number of personnel accidents

• and so on




