
ABSTRACT 

OPERATION AND MAINTENANCE EXPERIENCES AT THE C.R.E. 

CASACCIA TRIGA REACTOR. 

A. Festinesi. 

Servizio Esercizio Impianfco TRIGA - ENEA, Dipartimento TIB. 

C.R.E. Casaccia - Strada Anguillarese Km 1+300 

00100 ROMA (ITALY). 

The memoir explains TRIGA RC-1 plant activities from 

last European TRIGA Users' Conference till today. In 

particular, measures following reactor exercise license 

renewing (march 1987) are described. 

Finally, difficulties and measures about shielding 

tank's water funguses and spores contamination, are 

explained. 
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INTRODUCTION 

During the last four years the most important activities 

of TRIGA RC-1 operation group have been the revision and 

the elaboration of technical documents to renew plant 

exercise license. On March 87, ENEA has been authorized to 

reactor exercise, by INDUSTRY MINISTRY (MICA), for five 

years more. 

Till now, reactor operation group has realized or begun 

part of the measures agreed and/or requested with/from 

Italian Regulatory Body (ENEA/DISP) for the new licensing, 

as (essentially): 

-a) renewal of reactor instrumentation referred, in 

particular, to power control channels, ß - Y and 

aeriform radiations monitoring (in the reactor room 

and in the reactor building chimney outlet); 

-b) installation of an authomatic fire protection system 

in the reactor control room; 
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-c) physical separation of reactor room inlet-outlet 

corridors and a ß -Y portal monitor installation in 

the reactor room outlet corridor; 

-d) documents elaboration for the Quality Assurance 

reactor management. 

Originally, as we have referred at the last European 

TRIGA Users' Conference, instrumentation renewing actions 

in a ) , were included in the ENEA design intended to realize 

a computerized TRIGA control consolle of advanced 

conception, with the principal aim to develope an ergonomie 

control room that could be a reference point for the 

planning of itaiian power reactor control rooms. 

Consequently to changes in the itaiian energetic politics, 

after Chernobyl, that results of papular referendum about 

nuclear plant employ as energy sources reinforced (November 

87), the computerized control consolle project has 

undergone a delay, 

Contemporaneusly to the technic-administrative actions 

for plant exercise license renewing, TRIGA RC-1 reactor has 

been operated <5 days in a week, 6-7 hours/day), 

essentially, to continue in pile irradiation activities 

finalized to neutron activation analysis and radioisotopes 

production for ENEA and extra-ENEA users. 
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REACTOR OPERATION. 

In the January 86-August 88 period, TRIGA plant has been 

operated at 1 MW for a total time of about 19^0 hours, as 

table 1 summarizes. Figure 1 shows temporal distribution of 

ractor operation and, in particular, plant arrests whose 

reasons ^re following listed: 

February- : heat exchangers removal and 

-March 1988 substitution because Silicium 

incrustation on the secondary site. 

July-August 1986, 

August 1987 : summer holidays of reactor operators. 

September 1986 : dismounting of CNR spectroscopy 

apparatus because experience cessation. 

July, September, 

October and 

November 1987 : water purification of the bulk shielding 

tank because funguses contamination (see 

after); 

reactivity insertion because core 

burn-up compensation; 

apparatus installation because neutrons 

and v beam (of prefixed energy) ? 
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realization (as referred in the last 

European TRIGA Users' Conference). 

ENEA, CNR and Rome University searches, essentially, 

have utilized TRISA reactor as table H shows. Finally, 

table 3 summarizes the irradiation facilities utilization. 

ENEA and Rome University searches have used central thimble 

and Lazy Susan facilities also for \f irradiations, during 

reactor shut-down , periods (nights, holidays, Saturday and 

Sunday time) for V rays damage studies on plastic materials 

and epoxy resins of italian industrial production 

particulary. To estimate above y irradiation dose, figure 2 

is purposely inserted. 

Reactor room accesses restructuration is responsible of 

the Rabbit limited utilization. In fact, such 

restructuration has involved radiochemical laboratory (see 

fig. 3) in which Rabbit external terminal is installed. 

Further, also Rabbit external terminal has been modified Co 

automatize irradiated samples removal and to increase its 

lead shielding; so, only recently, the pneumatic transfer 

system has taken again to work. 

OPERATIVE PROBLEMS AND TROUBLES 

From the last European TRIGA Users' Conference (October 

1986) till now, particular troubles and problems have not 
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occurred, but it may be interesting to s.ignalize a funguses 

contamination of the shielding tank water and the actions 

we have undertaken to solve the problem. 

Since autumn 1986 a thin layer of gelatinous and 

colourless mould was observed on the epoxy covered walls of 

bulking shielding tank. Initially, a particular attention 

was not attribuited to such substance but, in few months, 

its layer became remarkable and the substance fell to 

pieces in the shielding tank's water which grew of a turbid 

lightly colour. 

Water and substance microbiological analysis disclosed 

the presence of fungus colonies classified as ASPERGILLUS 

FUMIGATUS. Probably, some wandering spore achieved the 

shielding tank's water from reactor carriage door during 

its opening in the reactor shut-down periods. 

To purify tank's water two products of commercial type 

were found, by DIVERSEY s.p.a. both products manufactured: 

MERAK H E 

DIVOSAN FORTE 

First product (essentially "chlorine constituted) was 

discarded immediately because its green colour dyed 

intensely the water and therefore DIVOSAN FORTE was 

preferred. 

Table 4 summarizes the principal characteristics about 

DIVOSAN FORTE. 
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Purification work (in the shut-down reactor conditions) 

was realized as -following: 

- DIVOSAN FORTE 15 liters insertion (equivalent to a 

concentration of 0.07'/. about) inside shielding tank's 

water ; 

- shielding tank's pump on after the ion exchange 

resin container bypass, to blend water and to clean 

shielding tanks piping. Pump was in operation for about 3 

hours/day for 5 days, nights excluded. 

Consequently this treatment, funguses in the tank's 

water assumed an intense black colouring, water becoming 

fully not transparent; 

- microbiological analysis of shielding tank's water; 

laboratory results disclosed fungus colonies and spores 

death, by their black colouring preannunced; 

- reinsertion of the ion exchange resin container and 

shielding tank's pump on. Although, for many days, ion 

exchange resin and additional filtering system were 

inserted in the pump circuit (till 1 <u filtering) it was 

not possible to remove fully gelatinous substance and 

tank's water remained of a turbid colour. For this reason 

tank's water total removal was decided; 

- tank's water removal and its transfer to C.R.E. 

CASACCIA waste tanks. 

RC-1 Operators were let below shielding tank for a 

better clearing of gelatinous remainder on the tank's 

bottom. In corrispondence of the thermalizinq column door 
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a v dose of about 30 mR/h was measured during the cleaning 

operation and, obviously, it was not a radiological 

problem. Tank's bottom and its lateral surfaces were 

cleaned furtherly with DIVOSAN FORTE imbibed clothes (not 

dilui ted); 

- reintegration of démineraiized water (~ 22 m ) in 

the shielding tank; 

- ion exchange resin substitution; 

- clearing of conductivity probes at the inlet and 

outlet of ion exchange resin container for anomalous 

informations due to gelatinuos material presence inside 

probes. In consequence of this operation, the internai 

parts of tank's p.v.c. piping were controlled and they were 

found strongly dirty for the presence of gelatinous 

residuals as inactive funguses and spores at last. 

For further precautions, on January 88, the PVC piping 

of tank's plant were substituted. 

Till now, ASPERQISLUS funguses or spores are not more 

detected in the tank's water. However, for prudential 

reasons, at the beginning of August, and since rea.ctor was 

in the shut-down conditions, 10 liters of DIVOSAN FORTE 

(0.04-V. about) have been newly inserted in the shielding 

tank's water. Water pump has been maintained in operation 

during August days (nights excluded) after ion exchange 

resin container bypass. 
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In September, before to start at 1 MW, DIVOSAN FORTE 

residuals have been removed from water by ion exchange 

resins reinsertion. 

PRESENT AND FUTURE ACTIVITIES 

As we have referred more in detail in the last European 

TRIGA Users' Conference, RC-1 plant is employed essentially 

in the following activities: 

a) neutron irradiation for tracers production and 

activation analysis, requested by ENEA's laboratories, 

research institutes and national industries (as we have 

referred also in the REACTOR OPERATION paragraph); 

b) neutron spectroscopy and diffraction, in magnetic 

systems liquid and amorphous substances <by CNR searchers); 

c) realization of a new radiochemical laboratory for 

the production of medical diagnostic radioisotopes; 

d) realization of a Tritium handling laboratory, to 

support italian programmes on nuclear fusion technologies. 

Activities as per c) and d) are still in the planning 

and authorizative phases in consequence of financing delays 

after Chernobyl. 

According with Italian Regulatory Body (ENEA/DISP), a 

technical-typographic revision of RC-1 Safety Report is 

realizing to keep in account the numerous documents 
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elaborated for new licensing and any modification and/or 

improvement from first criticality (1967) today. 

In this general revision is inserted a verification and 

control programme about aeriform waste production and 

discharge to reactor building chimney. In particular a 

théorie experimental verification of Argon 41 production is 

just in act (inside reactor tank's water, in the reactor 

room and in the external part of reactor building). 

A. first critical revision about Argon 41 production 

theory has been completed and it will be published after 

experimental data analysis, which collection is just in 

act. 
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TABLE 1 

DATA ON REACTOR OPERATION FROM 1986 TO AUGUST 1988 

\ .EXERCISE. PERIOD 

1986 

1987 

JANUARY 88 AUGUST 88 

OPERATION HOURS 

643 

625 

670 

AT 1 MW MWD 

•26,8 

26 

27,9 
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TABLE! 2 

REACTOR UTILIZATION FROM 1986 TO AGUST 1988 

USER 

ENEA 

CNR 

ROME 
UNIVERSITY 

OTHERS 

EXPERIMENTS 

activation analysis for: environmental pollutior 
studies, forensic purposes, nuclear materials 
qualification, agricultural improvements, geolo
gical informations, constructive works qualifi
cation and restoration. 
radioisotopes production (tritium essentially) 
to support italian programs on nuclear fusion 
technology. 
radiation damage studies on plastic materials 
andp.v.c, essentially. (*) 

spectroscopy and diff rattometry for solid state 
physics studies 

activation analysis for geological and 
environmental studies (*) 

activation analysis for: ambiental pollution 
studies, materials qualification, geological 
informations 

1MW REACTOR OPERATION TIME 

1000 

1900 

700 

200 

FACILITY 

Lazy Susan 
Central thimble 
Rabbit 

2radial beams 

Lazy Susan 
Central thimble 

Lazy Susan 

(*) ENEA and ROME UNIVERSITY have used "Central thimble" and "Lazy Susan" also for X irradiations during reactor 
shut-down periods for / rays damage studies on plastic materials and epoxy resins of italian production particularly. 



TABLE 3 

IRADIATION FACILITIES UTILIZATION FROM OCTOBER 1986 TO AGUST 1988 

FACILITY 

CENTRAL THIMBLE 

RABBIT 

LAZY SUSAN 

IRRADIATIONS 

NUMBER 

15 

153 

1182 

ON 

TIME 

780 

1,5 

19.180 

WITH 

(hrs) 

REACTOR 

DOWN (1) 

NUMBER | TIME 

21 | 780 

78 j 1.140 

(hrs) 

( 1 ) only y irradiation 
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TABLE 4 

DIVOSAN FORTE ACID DISINFECTANT 

PHYSICAL CHEMICAL CHARACTERISTICS 

Composition (%): 

peracetic acid 

oxygenated water 

acetic acid 

stabilizer 

demineralized water 

15,0 j 

23,0 ] 

16,0 ! 

1,0 ! 

45,0 ] 

Aspect: colourless limpid liquid 

Properties.: disinfectant for plants treatment in alimentary and bottling 
industries. 

DIVOSAN FORTE solutions may be used on stainless steel, tinned stripe, 
galvanized iron, teflon, polystyrene,polyethylene, syntetic recoverings, 
enamel and rubber. 

Density: 1,12 gr/cm at 15°C 

USE DOSES AND MODALITIES 

Temperature ( C ) 

less than 8 

8-=- 22 

8 •?• 22 

22 -r- 40 

70 -5- 90 

(l)ambiental temperature 

Contact time 

15' 

5* 4- 10' 

15' 

5' 4- 15* 

5' 

6' 4- 12 hours 

Concentration {%) i 

0.1 ~ 0.2 | 

0.1 4- 0.2 j 

0.07 4-0,015 ! 

0.07 -f- 0.015 | 

0.07 { 

0.05 j 

(1) This possibility must be preferred in the case the plant may be kept 
full of disinfectant solution. 
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REACTOR ROOM ADMITTANCE LAYOUT 

Peactor room Reacto r room 

Boforo modification After modification 
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