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INTRODUCTION 

The last two years at the Trigs Mark II LENA plant were 
characterized by the running of the n-n oscillation NADIR 
experiment. Consequently reactor operation was positively 
affected and the running hours rised again above 1000 hours 
per year. 

The LENA team was also deeply involved in the procedures 
for the renewal of the reactor operation license. New require
ments by the Nuclear Energy Licensing Authority, ENEA for 
Italy, most of which concerning radiation protection and envi
ronmental impact, have been already fulfilled. In some cases 
the installation of new apparatus is underway. 

REACTOR OPERATION 

• The reactor operation period considered in this paper 
ranges from July 1986 to June 1988. Reactor operation time, 
MWD and burn-up data are shown in Figures 1 and 2. During this 
period 626 applications for reactor use were brought in. In 
Table 1 the applications are grouped according to the research 
projects and the distribution of reactor time among the groups 
is reported in Table 2. 

Table 1 : Reactor utilization in the time period 
July 1, 1986 - June 30, 1988 

Research 
projects 

Activation analysis 

Radioisotope production 

Forensic 

NADIR experiment 

NeutTonography 

Neutron spectroscopy 

Teaching and training 

Total 

Reactor time 
( hrs ) 

4,269 

430 

171 

1,627 

16 

374 

20 

6,907 

Time percent 

61 .8 

6.2 

2.5 

23.6 

0.2 

5.4 

0.3 

100 

1-77 



Table 2 : Reactor users in the time period January 1, 1986 - June 30, 1988 

Users 

Pavia University 

Other Universities 

CNR - CRAA 

Euratom 

Court of Justice 

NADIR 

Total 

Average 
1982 - 1985 

1 ,356 

89 

1 ,286 

987 

103 

188 

4,009 

Reactor 

1986 

1 ,044 

228 

1 , 196 

872 

196 

1 ,522 

5,058 

time (hrs) 

1987 1988 
Jan. - June 

426 

210 

737 

670 

223 

834 

3, 100 

547 

33 

433 

590 

15 

-

1 ,618 

Total 

2,017 

471 

2,366 

2,132 

434 

2,356 

9,776 

85 

20. 7 

4-8 

24.2 

21 .8 

4.4 

24- 1 

100 % 
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Fig. 1 - Reactor operation time from start-up to 1987. 
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Fig . 2 - MwD and burn-up a t the LENA p l a n t in the time per iod 1965 - 1987. 



REACTOR COOLING SYSTEM 

Any water, poured by accident in the reactor room, is 
conveyed by a trench system to a water collection well. The 
water may be succesively discharged after Health Physics 
controls. The well is equipped with an overflow signal, in the 
case that too much water is being collected, and to avoid the 
possible flooding of the reactor room ; whenever the overflow 
signal is activated, the inlet of any water in the reactor 
building is hindered. 

In December 1987 a spill from one of the pumps of the 
primary cooling system occurred during reactor operation. The 
water was conveyed to the collection well, the overflow signal 
was triggered and the inlet of water in the reactor building 
stopped, including, of course, water for the reactor cooling. 
Soon after the reactor operator observed an unusual instabili
ty of reactor power, characterized by large power oscillations 
on the linear recorder, and an increase of temperature of the 
water in the primary circuit. Reactor was immédiatly shutdown 
and the cause of the power instability soon identified. 

However, in order to avoid any break in water feeding to 
the reactor building during reactor operation, a water level 
gage was inserted in the collection well at a lower level with 
respect to the overflow device. The level gage is connected to 
an acoustic alarm in the control room. By now, at the LENA 
plant, if a water leakage occurs in the reactor room, the 
water collected in the well triggers first the water level 
gage without interrupting the water feed to the building; the 
reactor operator is alerted and the reactor team may quickly 
identify the cause and take care of the inconvenience. 

THE n - n OSCILLATION EXPERIMENT 

The n - n oscillation NADIR experiment, whose set up 
had been described in previous Conferences, was completed in 
July 1987. Data acquisition was stopped after about 2400 hours 
of neutron beam given to the target. 

The experiment set up is still mounted as well as the 
interblocks connecting the experiment and the reactor. No 
future use of the NADIR neutron beam is at the moment 
foreseen, whereas the detector's room, with its three-dimen
sion array, may be potentially utilized in cosmic rays 
studies. 

ELECTRONIC EQUIPMENT 

Due to age and obsolescence, parts of the reactor 
electronic equipment must be substituted. In 1987 the "percent 
power" meter was removed from the reactor control console and 
replaced with a new one especially designed and manufactured 
by the LENA electronics group. The block diagram of the new 
circuitry is shown in Fig. 3. The input signal from the ioni
zation chamber after amplification, enters the meter, whose 
scale is calibrated in " % power", and the trigger circuit. 
The latter, connected to a scram level selection device. 
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triggers very quickly the scram circuit by inducing a polarity 
change in the scram power circuit. The scram signal after a 
further amplification is fedback to the scram power circuit, 
thus keeping activated the scram condition, that in turn can 
only be resetted by opening the reset circuit. 

LICENSE RENEWAL 

The Italian Nuclear Energy Agency < ENEA ), acting also 
as licensing authority for nuclear plants, before renewing for 
a five years term the operation license of the Triga Mark II 
LENA reactor has required to implement the radiation protec
tion instrumentation and to carry out radiation dose measure
ments inside and outside the plant ( with the reactor shutdown 
and in operation ), as well as an air particulate monitoring 
campaign. New apparatus for radiation measurement, such as 
dose and contamination monitors, have to be stored outside the 
reactor building, ready to be used in any emergency situation, 
both internal or external to the plant. 

As previously cited, a campaign was carried out, in 
cooperation with the ENEA officers, to measure with very 
sensitive instrumentation (Reuter-Stokes ionization chambers), 
inside and outside the plant, the radiation doses, with the 
reactor shutdown and in operation. Instruments were able to 
detect radiation level change above natural background, every 
time that the reactor was operated. Radiation levels were 
found compatible with radiation limits for occupâtionally 
exposed and unexposed people. However, for a further safety 
purpose, it was decided that the general public should not be 
admitted in a 10 meters belt around the LENA building. 

A campaign was also carried out to look for radionuclides 
in the air particulate collected on filter paper in the 
exhaust chimney. Filters were submitted to gamma-ray spectro
metry, but only radionuclides deriving from natural radio
active decay chains were detected. The ENEA officers, howe
ver, required the installation of a continuous monitoring of 
the exhaust air. A gamma- ray spectrometry system is being 
installed in a calibrated by pass derived along the exhaust 
air piping. The system's detector is set to monitor the 41-Ar 
gamma ray. An acoustic alarm, activated for radiation levels 
above preset values, will be available in the reactor control 
room. The system can be modified to detect also gamma rays 
from gaseous fission products, thus acting as a monitor for 
emergency conditions. 

At the LENA plant there are absolute filters on the 
exhaust of the radiochemical hoods and activated carbon 
filters in the emergency air ejection system. The ENEA offi
cers required that the installation of these filters needs to 
be periodically checked as well as their filtration efficien
cy. To this aim, the air exhaust piping from hoods and emer
gency air ejection system has to be modified to allow the 
insertion of devices for the required evaluations^ A layout of 
the new air flow from hoods and emergency system is presented 
in Fig.4. 

Collection of some meteorological data at the LENA plant 
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Fig. 4 - Layout of the new air flow from hoods and emergency system. 



such as temperature, atmospheric pressure, direction and speed 
of wind, was so far carried out manually. The readings from a 
small meteorological station were periodically recorded by the 
reactor operator on a logbook. The station has now been inter
faced with a small personal computer, data reading takes place 
automatically at prefixed intervals and data are recorded on 
floppy disks and printed out on a printer located outside the 
LENA building, so that meteorological parameters are available 
even if an emergency condition is started inside the reactor 
hall. Moreover, the availability of meteorological data on 
floppy disks allows their treatment for statistical purpose and 
trend analysis. 
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