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ABSTRACT 

On August 3, 1982, at the Unit 1 of the Tricastin nuclear power 
plant, the rupture of the plug of a pressure reducing valve on the 
compressed air system serving the containment air lock resulted in 
the loss of air to the inflatable seal of the two air lock doors ; 
the loss was signalled in the control room by the alarm "air 
lock 0 m untight". 

The containment integrity was lost for 45 minutes ; but the activity 
released to the outside was very slight. By a rapid intervention of 
the operator (another plug was put on) the compressed air feeding 
was restored and consequently the hatch tightness ; the unit 
remained on power during the intervention. 

The basic c?.use of the incident is a design error : the non-respect 
of the single failure criterion on one auxiliary system of a 
function important for safety (containment integrity). 

This example of an incident, one of the most significant occurred on 
French 900 MWe PWR units since their commissioning, will serve as an 
illustration of the experience feed back process in France. 
Difficulties in the implementation of the correctives actions 
decided after the incident resulted in unjustified delays and in 
reoccurrences of similar incidents. 

INTRODUCTION 

From the late seventies both the French utility (E.D.F.) and the French 
safety authorities have been developing a system to collect, screen and ana
lyze incidents, occurring.. on pressurized water reactors that were coming in 
operation, and to define subsequent corrective actions. Since more than two 
years this system is fully operational and works satisfactorily. 

On the example of one of the most safety significant incidents expe
rienced on a French unit, this paper provides insight on the methodology used 
for in depth analysis of incidents in France. 
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However there are some difficulties to timely implement the corrective 
actions defined after such an analysis. The experience shows that delays in 
the detail study of the modifications and in their implementation can result 
in similar incidents «occurring. 

INCIDENTS SCREENING PROCESS [l] 

The Safety Analysis Department reviews, on a weekly basis, all the infor
mation pertaining to the safe operation of Prench PWR. This information may be 
obtained either by formal report for significant incidents or through the 
E.D.F. event computer file for less significant events. All this information 
is classified along the four following categories : 

1) Events that do not require specific corrective action are just stored in 
the computer file (between 500 and 1000 per year : about 1 per unit and 
per week). 

2) As a minimum, all incidents notified as significant, go through a rapid 
review in order to detect whether they might be a precursor of more 
severe accident and to verify that the corrective actions proposed by the 
licensee are acceptable and sufficient (about 250 per year). 

3) Incidents that are potentially expected to be precursors or that are 
deemed to be rich of interesting lessons, are submitted to an in depth 
analysis as described below. These analysis lead to detailed recom
mendations (between 10 and 20 per year). 

4) Trends or patterns studies cover a série of events with common charac
teristics, i.e. série of events which affect the same system or com
ponent . 

IN DEPTH ANALYSIS GENERAL METHODOLOGY 

For in depth incident analysis it is absolutely necessary to obtain 
additional informations through technical discussions on the site with the 
licensee including, as necessary, with the operators who experienced the 
incident in order to have a good understanding of the incident sequence and 
circumstances. 

The analysis in itself is done essentially through several interrogations 
and a search for answers : 

- Interrogation about consequences : it is rather easy to determine the 
actual consequences of an incident in term of component damage or health 
effects for the public or plant staff. It is ouch more difficult to 
assess its potential consequences. That means how the incident could have 
turned to more severe consequences with different initial conditions or 
with other failures ("what if" process). This very analysis of potential 
consequences is of major importance to characterize the exact level of 
significance of the incident and therefore the priority to be attached to 
the corrective actions. 

- Interrogation about causes : this process should go as far as possible to 
weil the root causes among the various factors that could have contri-
ed to the incident occurrence. This should be an opportunity to deter

mine whether these causes are generic (i.e. lessons are applicable to a 
série of units). 
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- Interrogation about operator actions and reactions, in order to assess 
the different factors which have affected their behaviour (training, 
procedure completeness and clarity, man-machine interface...). This phase 
includes also a review of technical specifications as they relate to the 
course of the incident. 

- It is also to be underlined that an in depth incident analysis should not 
be performed apart from the general context of other incidents occurring 
on operating plants throughout the world and cannot be limited to the 
only facts that actually took place in the incident sequence. It is very-
important to look for analogical incidents and to try to make comparison 
with similar situations already experienced elsewhere during such or such 
part of the incident. 

Putting an incident in the general perspective of worldwide accumu
lated experience is the best way to identify the general lessons which 
are undoubtly the most beneficial for nuclear safety. 

- Lastly, an in depth analysis includes an assessment of the correc ive 
actions proposed by the licensee and, if needed, recommendation of addi
tionnai measures that appear necessary as a result of the preceding 
steps. 

The recommendations that come up from these analysis are discussed with 
E.D.F. during periodic meetings in order to compare the lessons learned and to 
follow up on the actions taken by the licensee, up to the implementation on 
each unit. 

LOSS OF CONTAINMENT AIR LOCK LEAKTIGHTNESS AT TRICASTIN 1 

This incident occurred on August 3rd 1982. It resulted in a temporary 
loss of the third safety barrier integrity (the p mode of WASH 1400). Because 
of its safety significance it was analysed along the process described above. 
Its main characteristics and the lessons learned are given below. 

a) Initial condition 

The unit was at nominal power. The pressure within the reactor building 
was 1040 mbars. A controlled purge of the containment by the vent system was 
planned, but had not yet begun. 

b) Incident Sequence 

At about 1.15 p.m., on August 3, 1982, the appearance in the control room 
of both alarms : "Air lock 0 m defect" and "Air lock 0 m untight" alerts the 
control room operator, who reports immediately to the shift supervisor. The 
latter goes to the air lock. After having checked the local control boards 
configuration, he notices the sound of an air leak. The plug of the pressure 
reducing valve EPP 142 VA is ruptured. Consequently, no feeding reaches the 
air lock door seals. Since the reactor building is in slight overpressure, the 
pressure drops by 20 mbars ; this depressurisation results in the release of 
1000 m-3 into the environment. 
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Another plug is put on. At 2 p.m., as soon as the p^ug is in place, the 
seals are reflated md the containment integrity is restored. 

c) Consequences. Significance of the incident 

At the time of the incident, the activity of the containment atmosphere 
was s light ; the actual consequences of the incident as regards the envi
ronment were therefore negligible. This was confirmed by the readings of the 
health physics instrumentations at the site boundary : no variation was noted 
above the normal background (some urad/h). 

This incident resulted nevertheless in a large loss of the integrity 
function of the third barrier, and had the conditions within the containment 
been different, the radiological consequences could have been more severe. 

To assess more precisely the potential gravity of the incident, several 
release calculations were made for various initial conditions. The first one 
corresponds to the maximum technical specifications limits related to the 
primary coolant activity and leakage. The second one corresponds to LOCA 
conditions, maximum accident taken into account in the safety reports. 

Dose equivalents which would have resulted from the releases made under 
those conditions would have been : 

- in the first case (technical specifications limits) : 0.5 mrem of 
external exposure and 4 mrem of internal contamination to the thyroid, 

- in the second case (loss of containment integrity after a LOCA) : the 
consequences would have been very severe, and the releases would have 
exceeded the values considered as acceptable in accident conditions. 

d) Causes of the accident 

In normal operation, the pressure of the door seals is maintained between 
5.6 and 6 bars (relative). By an automatism, air make-up to the seals is 
provided as soon as the pressure decreases under 5-6 bars. The alarm "air lock 
defect" is actuated when the periodicity of the air make-up to one of the air 
lock door seals becomes less than 10 seconds. The alarm "air lock untight" is 
actuated wuen the pressure in the seals of the two doors becomes less than 
0.5 bar (relative). 

From the first constatations of the incident, the quasi-simultaneous 
appearance of the two alarms led to think that a very fast deflating of all 
the seals of the two doors took place and therefore the leak tightness of 
two check valves was questioned. These check valves, EPP 135 VA and EPP 136 VA 
are located immediately downstream of the pressure reducing valve. However, 
during tests made to reproduce the incident, it was not possible to reproduce 
such a rapid depressurization of the whole system. It can then be imagined 
that during the incident the operator in the control room has not seen the 
appearance of the first alarm "air lock 0 m defect" and has been conscious of 
it only when he saw the second alarm "air lock untight" appear. Nevertheless 
this assumption cannot be confirmed, because the information processing 
system, that records automatically the time of appearance of alarms, was not 
available 3t the time of the incident. But it can be noted that the incident 
occurred just after a shift staff change. 
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e) Lessons learned 

The incident showed a common mode failure on the air make-up system of 
the air lock door. 

The main following corrective actions were then decided : 
- doubling of the pressure reducing valve between the EPP 101 BA tank and 

the two 135 and 136 VA check valves, 
- addition of a device allowing the automatic isolation of the air make-up 

of the seals of one door, in the event of a pressure drop downstream of 
the pressure reducing valve serving this door, 

- addition of nozzles upstream of the pressure reducing valves and down
stream of manual isolation valves of the seals allowing for possible air 
stand by make-up from a movable compressor, 

- modification of the "air lock defect" alarm setpoints, which will be 
initiated when the frequency of the air make-up to the seals will be less 
than 2 minutes, 

- increase of the "air lock untight" alarm setpoint which will be initiated 
when the pressure inside the whole of the circuit will become less than 
3-5 bars, a value compatible with the maintaining of the air lock leak 
tightness under the containment design pressure. 

These lessons were discussed and agreed upon between E.D.F. and the 
safety authorities during a meeting on February 21st 1983. The modifications 
were supposed to be treated vit h a top priority acd be implemented on each 
unit during the first refueling outage. 

In addition E.D.F. decided to replace immediately the plug of the 
pression reducing device that tailed at Tricastin with a new improved plug on 
every unit. 

FOLLOW UP ACTIONS 

In France, plant management have to submit to the safety authorities 
two months prior every long outage a program of safety related maintenance 
activities and modifications to be implemented during the outage [2]. The 
review cf such submitals for several units which were due for refueling outage 
in the summer of 1983, revealed that the modifications described above for 
improving the air make-up to the air lock doors seals were not being planned. 
E.O.F. was required to conduct an investigation which revealed deficiencies in 
the follow up management after the initial decision about the modifications. 

Unit standardization is a characteristic of the French nuclear program. 
With the full support of the safety authorities, E.D.F. wants all its units of 
th? same design to remain identical along their live. That means backfitting 
has to be decided at the national level and all modifications, unless the 
minor ones, must receive approval from the headquarter. This implies that 
every projected modification is circulated among various parts of the E.D.F. 
organization, including those which were involved in the initial design, for 
detailed studies, review and approval. 

This process guarantees a better quality of the modifications and a 
better integration in the original design. Howewer this is a lengthy process 
which requires strong management when a modification has to be implemented on 
an accelerated schedule. 
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In the case of the lessons learned from the August 3rd, 1982, incident at 
Tricastin 1 insufficient management on the follow up decision resulted in 
about six months delay in the implementation of the modification. 

REOCCURRENCES 

- Bugey 2 

The design of the air make-up system to the air lock door seals is 
slightly different on the Bugey units from the other 900 MWe units. However, 
this design presented the same weakness to sustain a single failure. 

On April 1st 1983 on Bugey 2 a rupture of a filter in the air make-up 
system resulted in the deflating of all seals on both air lock doors and a 
loss of containment integrity which fortunately lasted for only about 
2 minutes. 

- Tricastin 1 

On April 7th 1984 at the beginning of the annual refueling outage of 
Tricastin 1 during which the air lock modifications were planned, a similar 
plug rupture on an other pressure reducing valve of the air make-up system was 
experienced. However only one air lock door leaked and the containment did not 
lose its integrity. 

- Chinon B2 

On the eve of a week end May 18th 1984, the unit was running at full 
power. In violation of quality organization rules, the air compressed system 
serving the one air lock was valve out for some works without preparing a 
written temporary operating instruction. Consequently the pressure in the air 
lock door seals was only maintained by the back up tank 101 BA. Because of the 
seal natural porosity the pressure began to decrease and the alarm "air lock 
defect" annunciated it reached 5.6 bars. On May 19th, when knowing that some 
works were being done on the compressed air system the operator did not react 
to this alarm which sometimes appear frequently. Moreover this alarm regroups 
several defects all of them not requiring urgent actions. So the pressure in 
the seals continued to decrease slowly. As the setpoint of the second alarm 
"air lock untigr*" had not yet been modified to 3.5 bars, the air lock began 
to leak early morning of May 21st. This loss of containment integrity remained 
undetected for about 3 hours until a decrease of the pressure inside the 
containment was noticed. 

CONCLUSION 

From the experience reported here several conclusions should be mention-
ned both on the experience feed back process and on the technical point of 
view. 
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