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Meaning of french system abréviations used in this paper 

BAN : Nuclear auxiliary building 

BAS : Safeguard auxiliary building 

BK : Fuel building 

EAS : Containment spray system 

EBA : Containment sweeping ventilation system 

EDE : Containment annulus ventilation system 

EPF : Containment leakoff monitoring system 

ETY : Containment atmosphere monitoring system 

EVF : Containment cleanup system 

KRT : Plant radiation monitoring system 

RCP : Reactor coolant system 

RCV : Chemical and volume control system 

REN : Nuclear sampling system 

RIS : Safety injection system 

RPE : Nuclear island vent and drain system 

RRI : Component cooling system 

SVA : Aux£££ary steam distribution system 

TEG : Gaseous waste treatment system 

TEP : Boron recycle system 

TES : Solid waste treatment system 

TEU : Liquid waste treatment system 
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I - INTRODUCTION 

The containment function concerns all measures in a plant intended to 
ensure that the radioactive substances produced are maintained within a 
given space (passive containment) or that their spreading to other areas 
is limited (dynamic containment). 

In the case of PWR's, the confinement involves setting up a 
succession of several barriers, the tightness and other properties of 
which have been designed to accomodate all the operating conditions 
studied, ihe purpose of these barriers and of the usual and safety systems 
with which they are associated (purification, cooling, ventilation, 
filtering,...}, is to isolate hazardous materials, so as to prevent plant 
personnel and members of the public from radiation exposure and 
environmental pollution. 

These barriers have to assume their role under normal or accidental 
operating conditions. A fundamental rule of containment safety is the 
evaluation of the degree of containment available at a given time, that is 
the knowledge of radioactive transfer possibilities across the different 
barriers. 

For this purpose, the radioactive measurements are of greatest 
interest : on one hand, they are very sensitive measurement methods, on 
the other hand they allow to have a. rather immediate idea of the potential 
hazard which has to be evaluated. 

Although it is customary to consider that the containment function is 
normally fulfilled by a succession of three barriers (cladding, primary 
cooling system, reactor containment) there are exceptions to the 
three-barrier-sequence rule. These give rise to special measures, notably 
as concerns devices for isolating penetration of the reactor containment 
designed to restore its status as an leaktight barrier. Nevertheless, 
there are normal or accidental operating situations in which the 
containment cannot completely fulfill its third barrier role ; then, we 
generally consider the auxiliary buildings as an extension of the third 
barrier. 

In this paper, we present the radioactive measurements participating 
in the surveillance and control of the reactor containment as well as the 
possible procedures or operating rules related to, especially the ultimate 
procedures which could be implemented 1n case of*a beyond of design 
accident. 

However, we first give an overall view of the plant radiation 
monitoring system installed on the French plants. If necessary, 
differences between 900 MW and 1300 MW units will be emphasized. 
II CONTROL OF RADIOACTIVE TRANSFERS IN FRENCH PWR'S BY MEANS OF 
RADIOACTIVE MEASUREMENTS 

In this section, all the radioactive measurements installed on 900 MW 
French units are briefly described in order to give an overall view of the 
plant radiation monitoring system (french system KRf)(l). 
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This system is much the same on 900 MW and 1300 MM units in spite of 
differences in the two unit designs (simple or double containment, nuclear 
auxiliary building associated with two or one units). Therefore the whole 
system installed on 1300 MW units will not be described, only those of the 
radioactive measurement involved in their containment surveillance are 
detailed in section III. 

In French 900 MW PWR's, about 75 radioactive measurements (for the 
nuclear island including 2 units) ensure the surveillance and control of 
radioactive transfers as well in normal operating conditions as in 
accidental situation. Figure 1 shows in a schematic way their location and 
table 1 gives their main characteristics. 

We may distinguish the three following complementary functions 
involved in the radiation monitoring system : 

- surveillance of barrier tightness, 
- surveillance of ambiant conditions, in relation to the prevention 

of the plant personnel radiation exposure, 
- surveillance of radioactive releases, in relation to the prevention 

of environmental pollution and population radiation exposure. 
The system is briefly described according to this classification, 

which is somewhat arbitrary, one measurement allowing to serve more than 
one purpose. 

II- 1 - SURVEILLANCE MEASUREMENTS OF BARRIER TIGHTNESS 
II- 1 - 1 - First barrier : claddingQ} 

In normal operation, the primary coolant activity is continuously 
monitored on the RCV letdown line (chemical and volume control system). In 
accidental conditions, this system is isolated and the primary activity is 
then measured on the REN sample line (sample system). At last, in case of 
REN dewatering, the activity monitoring can still be. achieved by putting a 
mobile measurement near the RIS (safety injection system) or £AS 
(containment spray system) recirculation Unes. 

II- 1 - 2 - Second barrier : primary circuit 

Four measurements are oevoted to the primary-secondary leakage 
surveillance : one © measures the radioactivity of gases extracted from 
the condenser, the others Q) are installed on the blowdown lines of each 
steam generator. 

Two other systems are controlled : RRI (component cooling water 
system) by © a n d SVA (auxiliary steam system) b y ® 

The atmospheric contamination in the reactor containment is detected 
at any time by a counting channel including a detector for aerosols 3nd 
iodine and an other one for gases^L In accidental operation the dose rate 
within the containment 1s measured by two redundant counting channels with 
large measuring range. 
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II- 1 - 3 - Third barrier (see II - 3) 

II- 2- Ambiant environmental surveillance measurements 

Solid waste drumming operations are controlled by four dose rate 
measurements^ 

The radioactivity of RCV (chemicaland volume control system) anc T£P 
(boron recycle system) head-filters ( a ) © is overseen so as to change them 
before the radiological standards (personnel exposure and radioactive 
material transportation) are no longer respected. 

If an atmospheric contamination of the site occurs, the control room 
inhabitability . is controlled by Qj), which measures the radioactivity of 
supplied air. In case of going out-of-limits condition, there is a 
self-actuated switching of the ventilation through iodine filters. 

II- 3- Surveillance and control measurements of radioactive releases 
II 3 - 1- Limitation of liquid wastes releases 

Liquid wastes have not to be released in environment if their 
activity concentration, measured on the discharge canal (J3, exceeds 2.10~J 

Ci/m 3. Beyond this value, the release valve is automatically closed. 

II 3 - 2- Limitation of airborne effluent releases 

The main surveillance system of airborne effluent releases is located 
at the stack of the nuclear isla'nd and it includes two redundant counting 
channels©, each of them including itself : 

- an aerosol and iodine activity measurement 
. - a low - range j-gas measurement operating during normal operation 
(10-* - 10-" Ci/m 3) 

- a high-range j-gas measurement implemented in accidental conditions 
(10-3 . 1 0*z ci/m 3) 

Furthermore, other measurements taking place in reactor building, 
fuel building and nuclear auxiliary building are intented to limit 
airborne effluent releases. 

Fuel building : Above a given threshold, the two measurements @ set up 
above the pool allow to stop the normal fuel building ventilation and 
start a restricted flowrate exhaust air system fitted with iodine filters. 

Reactor containment : In normal operating and out-of-limits condition* 
measurement Çé) leads to isolation of ETY* (containment atmosphere 
monotoring system) and RPE (nuclear island vent and drain system) 
penetrations. 

When the reactor is shutdown - automatic isolation of containment is 
then inhibited-, above a certain threshold the two measurements.^ (Q) 
actuate EBA (containment sweeping ventilation system) isolation ; Qj) is a 
dose rate measurement above the reactor pool, © is the activity 
measurement of exhaust air EBA ventilation system 

* On French PWR's plants, ETY system assumes two functions : first, a 
containment sweeping one in normal operating and in certain pressure, 
activity conditions, secondly a hydrogen recombination function in 
accidental conditions. 



5 

Nuclear auxiliary building : Up-stream exhaust fans, two detactors © • 
one tor each unit, measure radioactivity in 14 ventilation ducts by 
scanning each of them, that are 10 ventilation ducts of the nuclear 
auxiliary building and these of the two fuel buildings and the two 
control buildings. As far as they are concerned with contamination, it is 
so possible to point out a room contamination ; then a remote control in 
the control room allows the operator to switch the ventilation through 
iodine filters so as to limit iodine releases. For 1300 MW units, an 
additional measurement makes this operation automatic. 

At last, it must be noticed that additional dose rate measurements 
with high measuring range taking place in sumo rooms of tjie nudear t 

auxiliary building © (10** - 10* Rad/h) and fuel building © (1 - 10 
Rad/h) wil be soon installed. The paragraph II- 3 - 2 "Reinjection of 
high-level radioactive waste into the containment" deals with the 1300 MW 
unit corresponding measurements. 
Ill SURVEILLANCE AND CONTROL OF CONTAINMENT BY MEANS OF RADIOACTIVE 
MEASUREMENT? 

There is a major difference in the design of the 900 MW and 1300 MW 
containments : one has a simple concrete containment with an internal 
steel liner while the other one is made of a double concrete containment 
without any steel liner. An other difference between the two plants 
designs is the presence in a 1300 MW plant of one nuclear auxiliary 
building for each unit instead of one for two 900 MW units. 

It still remains that the basic design of containment surveillance by 
means of radioactive measurements is much the same on the two types of 
reactor. Therefore this section deals only with 1300 MW containment(2). 

French 130O MW units are not yet In operation, the first unit core 
loading (Paluel 1) is to be achieved on november of this year. Previously 
the standard safety report has to come under examination by safety 
organisms. This 1s the reason why informations given in this section 
should be considered with some caution. 

Surveillance and control of containment by means of radiation 
monitoring system will be described according to the three following 
situations : 

1- normal operating reactor 
2- cold shutdown reactor 
3- accidental conditions for which we shall distinguish : 

- radioactivity measurements involved under this situation ; 
- reinjection into the containment of high-level radioactive 
liquid waste in case of auxiliary building contamination ; 

- ultimate procedure U2 : response to a containment building 
isolation failure ; 

- ultimate procedure U5 : filtered venting of the containment 
to avoid uncontrolled, delayed, loss or dontainment. 
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Figuré 2 shows a l l the radioactive measurements, l i s ted with their 
main characteristics on table I I , that ensure radiological surveillance of 
containment and systems associated with i t . The reader may compare i t with 
figure 3 dealing with 900 MW units and see a gre i t likeness between the 
two. 

I l l - 1 - Surveillance and control of containment, normal operating 
reactor 

In normal operating conditions, a continuous a i r sampling is carried 
out by EPP (containment leakoff monitoring system) — manual valves 18 VA 
open, 17 VA closed, see figure 2 — which supplies four on-line measuring 
devices : 

- one measures act iv i ty concentration of aeroso ls^ t trapped on a paper 
f i l t e r , which is automatically changed either because of the signal 
saturation or by a deliberate actuation ; i t s processing (derived signal) 
allow to know ac t iv i ty concentration without delay ; 
- the same is likewise true of iodine 131 (trapped on activated charcoal 
f i l t e r s ) ac t iv i ty concentration measurement^ 
- the two last ones © © give a redundant measure of the ac t iv i ty 
concentration of noble gases within the containment. 
Above a threshold to be defined, © a n d (§) measurements actuate some of 
containment isolation devices concerning (table I I I , figure 2) : 

- RPE lines (Nuclear island vent and draw system) 
- ETY system (containment monitoring system system) 

which involves two functions. One is the f i r s t containment sweeping used 
either in case of an important nitrogen leakage or to reduce noble gases 
act iv i ty concentration. The second one implemented under accidental 
conditions is the hydrogen recombination function which th is paper does 
not deal with ; i t has not been representated on figure 2, e i ther . 

I l l - 2 - Surveillance and control of containment, cold shutdown reactor 

In cold shutdown operating conditions, EBA (containment sweeping 
venti lat ion system), which is an open system, operates as an a i r 
conditioning system, so as to keep an acceptable ambiant temperature 
within trie containment (one a i r renewal per hour). Given that safety 
injection signal is then inhib i ted, there can not be self-actuated 
containment isolat ion. Therefore Elect r ic i té de France in accordance with 
safety authorities has set up the following procedure, that is isolat ion 
of EBA and RPE (nuclear island vent and drain system) oenetrations by 
going out-of- l imi ts conditions (only measurements © ( 2 ? . The above 
mentionned measurements © © ( J ® (section I I I - 1) analyse a i r containment 
radioactivity through the EBA vent i lat ion ducts (valve 17 VA open, valve 
18 VA open, see figure 2, table I I I ) instead of EPP ducts (containment 
leakoff monitoring system) in normal operating reactor conditions. 

An additionnai measurement, with two redundant monitoring devices 0 
2), is devoted to the surveillance of the reactor pool so as to warn 
operators of any fa i lure of this biological protection (pool draining, 
fuel hanling accident, clad fa i lure) and i f so to evacuate building 
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reactor and close EBA penetrations (containment sweeping ventilation 
system). 

All these dispositions ensure a quick containment isolatio? in case 
of a contamination within the building reactor when the safety injection 
signal is inhibited (cold shutdown reactor). It must be noticed that, in 
these conditions, the operator may place an internal purification system 
into operation. This one, EVF (containment clean-up system), is a closed 
ventilation system with iodine filters, the efficiency of which depends on 
temperature and relative humidity within the containment. 

Ill - 3 - Surveillance and control of containment by radioactive 
measurements in accidental condition' 

III - 3 - 1 - Radioactive measurements 

Because of the containment isolation signal phase I, measurements®® 
©(B) are no longer supplied, and the operator has no more any activity 
concentration measurement of containment atmosphere but two high-range 
dose rate measurements© (1- 10*' Rad/h) give him an idea of it and allow 
to fol low every chance in the course of the accident. 

Moreover, the primary coolant radioactivity may be known, thanks to 
an other dose rate measurement®, installed on the REN sample line 
(nuclear sampling system) unless there has been containment isolation 
signal phase 2. As a matter of fact, on 900 MW PWR's, sample lines are 
isolated by containment isolation signal phase 2, not phase 1. The 
application of this rule to 1300 MW units is still being under discussion. 

Nevertheless, the principle not to transport high-level radioactive 
wastes outside the containment has been recognized (see next paragraph), 
the sample lines penetrations are consequently closed by a high dose rate 
signal of ©measurement (see table ill and figure 2). The threshold value 
has not been yet defined. 

Ill - 3 - 2 - He injection of high-level radioactive wastes into the 
containment 

Following the Three Miles Island accident, according to the 
prescription of the Safety Authorities, Electricité de France has engaged 
certain studies and assessments regarding radioactive transfers inside the 
plant, which nave notably led to identify all the systems and rooms 
allowable to be contamined 1n accidental situation and to provide 
solutions in order to insure that the containment level of radioactive 
substances renains acceptable opposite to occupationnal exposure and 
releases into the environment. 

In case of an accident, will be used the following systems : RIS 
(safety reinjection system), EAS (containment spray system), ETY 
(containment atmosphere monotoring system) and REN (nuclear sampling 
system) which go out of the containment and which are then allowable to 
highly contaminate auxil iary buildings. The possible leakages, "normal" 
ones (valves stuffing box, pump packings, condensate produced by ETY 
(containment atmosphere monitoring system))as well as accidental ones are 
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recovered by RPE system (nuclear island vent and draw system) which is 
normally provided to transport them towards waste treatment systems. 
However, as these latter are not designed to receive, storage and treat 
such highly radioactive waste, Electricité de France with Safety 
Authorities agreement decided to forbid transportation of these effluents 
towards liquid waste and airborne effluent treatment systems and to 
reinject them into the containment which remains the best way to confine 
radioactive substances. This objective aims at the non dispersion of 
effluents and the limitation of contamination within spaces regarding the 
accident, bo as to overtake this objective, the following provisions have 
been made : 
- RCV (chemical and volume control system) is not used in accidentai 
conditions, consequently there is not any waste production and transfer 
towards TEP (boron recycle system) and TEG (Gaseous waste treatment 
system) ; 
- all the sumps allowable to be contaminated (process drain or floor 
drain) are fitted with a high range measurement (10"*- 10' Rad/h) 
which delivers, first an alarm (threshold 1) and secondly an automatic 
isolation signal (threshold 2) of waste transfer towards TEU (liquid waste 
treatment system) ; the two thresholds values are not yet defined ; 
- reinjection of wastes into the containment is actuated from the control 
room by the operator who opens the remote control valves of the sumps-
building reactor lines ; after sump draining, isolation valves are closed 
again. Reinjection of wastes from safeguard auxiliary building is made 
with EAS recirculation lines (containment spray system). 

Relnjection of wastes from fuel building, nuclear auxiliary 
building and service building is made through a specific penetration which 
can also be used for REN sampling waste recycle when normal recycle lines 
are no more available. 

Figure 4 shows the reinjection of high-level radioactive waste into 
the containment. Only pumps allowable to receive such effluents are 
represented on it, with their radioactive measurements and associated 
active organs. All the necessary actions involved during reinjection 
operation, automatic actions actuated by radioactive measurements and 
voluntary actions by the operator from the control room, have been noted 
on table IV. 

Ill 3 - 3 - U2 procedure - Response to a containment building isolation 
failure 

In case of an accident precluding access to the reactor building, 
possible defects in the penetrations and in the isolation systems outside 
the containment can be searched out and eliminated. They may concern 
electrical and mechanical penetrations, personnel air locks, equipment 
hatch and fuel transfer tube as well as isolation valves. This is the 
purpose of the U2 procedure, based on the flowchart in figure 5 (3). 

Except if containment failure is due to a failure in isolation valves 
shutting, this objective requires the knowledge of all possible ways of 
radioactive releases, thus involves the nearly whole radiation monitoring 
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system. That also implies that available instrumentation allow to find out 
the leakage quickly so as to limit radiological consequences. 

Among all the possibilities of localisation of such a contamination 
source, it was originally expected to use a mobile measuring mean to be 
connected on plugs of main ventilation ducts. In fact, difficulties 
encountered by such a method led Electricité .de France to improve 
radiation monitoring system by setting up a measuring device which 
implements an automatic scanning of each of the five main ventilation 
ducts (4 in the nuclear auxiliary building and 1 in the fuel building). 

In short, U2 procedure, the operating rule of which 1s currently 
available for reactors in operation, involved the following steps : 

- verification of isolation valve shutting 
- surveillance of radioactive measurements and alarms so as to 
detect : leaking systems, contaminated ventilation systems and 
rooms, leaking organs. 

- elimination of leakage. 
III - 3 - 4- U5 procedure. Filtered venting of the containment to avoid 
uncontrolled loss of containment (3) (4) 

Depending on the assumptions made about the erosion speed of the 
concrete and the corresponding gas production, the pressurization of the 
containment atmosphere up to the design pressure requires a lapse of time 
between 12 hours and a few days. The actual loss of integrity of the 
containment would occur after still longer Intervals. They would allow the 
operator to implement a system which would make possible a controlled and 
filtered venting of the containment. The U5 procedure, which would make 
use of this system, alms at the following objectives : 

- avoid uncontrolled loss of containment ; 
- reduce by a significant factor the release of radioactive materials 

1n aerosol form ; 
- conduct the filtered gas to the stack and use accident monitoring 

equipment to measure the amount cf radioactivity released. 
This system Is expected to be installed on the top of fuel building 

(for 900 MW, on the top of the nuclear auxiliary building, the filter 
being common to two units). 

A programme of studies and tests is under way at CEN-Cadarache and 
aims at determining technical specifications for the filtration system 
designed. Current results show that a filtration factor of 10 can be 
obtained (5). 
IV - CONCLUSION 

Originally, radiation monitoring systems Installed on PWR plants were 
essentially designed as passive systems or surveillance, measuring means 
of radioactivity levels of some of the circuits within some of the nuclear 
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island areas considered as the most representative ones for all the normal 
operating situations and conventional design accidents. 

The assessment of the Three Miles Island accident which has been 
undertaken in every concerned country has led the plant operators as well 
as the safety authorities, among the lessons drawn from it, to consider 
again the role of radiation monitoring systejn it might have as concerns 
the detection, the diagnosis and the rollow-up of any abnormal operating 
situation even those unforeseen within the framework of design studies. 

In France, these considerations enhanced by both Electricité de 
France and Safety organisms have led the former to increase the number of 
radioactive measurements and to make them have an active role in different 
operating conditions such as normal operating, shutdown reactor, 
accidental situations including beyond of design ones. So, there will be 
about 75 measurements for a pair of 900 MW units against about 45 
previously, and about 50 for a 1300 MW unit. 

These modifications in the design of radiation monitoring system 
enhance the greater role of the containment as the last confinement 
barrier of radioactive substances. 

This statement is expected to be well illustrated by the description 
of this system and especially the procedures such as the containment 
isolation in shutdown reactor condition, the reinjection of high-level 
radioactive liquid waste into the containment, and the U2 one, response to 
a containment building isolation failure. 
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Fig 1 - RADIOACTIVE MEASUREMENTS INSTALLEO ON 900 MWe UNITS 
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Fig 2 - SURVEILLANCE OF CONTAINMENT BY MEANS OF 
RADIOACTIVE MEASUREMENTS (1300 MWe UNITS) 
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Fig. 3 - SURVEILLANCE OF CONTAINMENT BY MEANS OF 
RADIOACTIVE MEASUREMENTS (900 MWe UNITS) 
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Fig 4 - REINJECTION OF HIGH LEVEL RADIOACTIVE EFFLUENTS INTO THE REACTOR BUILDING 
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FIGURE 5 
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TABLE I 

PVR 900 «Ua TOITS - ÏADICACTIVE aEASBSEŒKT CHABACTSaiSTICS 
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TABLE II 
PWR 1300 MWe UNITS - RADIOACTIVE MEASUREMENT CHARACTERISTICS 

Radioactive measurements Number of 
measurements 
(per unit) 

Measuring 
range 

Reference 
energy 

Ç\\ Containment (aerosols) I I0" 2 - ! 0 4 MPD ( , ) B 6°Co 

Ça\ Containment (131 iodine) i 1 - 1000 MPC ( 2 ) l 3 1 I 

CfO^O Containement (ga*) 2 10" 6-10~' Ci/m 3 B 8 5 Kr 

COv^) Reactor pool 2 IQ~ 3-10* 2 Rad/h X , 3 7 c s 

f G j Containment dose rate 2 1 - 10 7 Rad/h , 3 3 X e 

C H ) Primary coolant 1 0,1 - I0 5 Rad/h * , 3 7 C s 

Qn BK sumps I 0,1 - I0 5 Rad/h V '"cs 

( a ) BW sumps I 0,1 - \Q3 Rad/h Y , 3 7 c s 

G G © 0 B A S s u n p $ 4 I - I0 5 Rad/h Jf ' 3 7 C s 

(T) (? ) BAN sumps 2 0,1 - I0 5 Rad/h Y , 3 7 c 

(1) MFD Maximum permissible dose 

(2) MPC Maximum permissible concentration 



TABLE III 

Penetrations isolation by radioactive measurements 

B gas measurement in atmospher containment 

© D ) train A 

Threshold I - shutting E3A ! VA 
EBA 2 VA 
EBA IS VA 
EBA 16 VA 

Threshold 2 - shutting : RPE 28 VY 
RPE 74 VP 
RPE 107 VP 
RPE 308 VP 
ETY 11 VA 
ETY 161 VA 

manual/ETY 22 VA 
open£ng\ETY 152 VA 

RPE 192 VP 

© train B 
Threshold 1 - shutting 

Threshold 2 - shutting 

manua 
opening 

ual f 
i n g ^ 

EBA 3 VA 
EBA 4 VA 
EBA 13 VA 
EBA 14 VA 

RPE 27 VY 
RPE 73 VP 
RPE 106 VP 
RPE 307 VP 
ETY 12 VA 
ETY 162 VA 
ETY 21 VA 
ETY 151 VA 

Dose race measurements on the top of reactor pool 

( E ) train A 

•Threshold 1 - shutting EBA I VA 
EBA 2 VA 
EBA 15 VA 
EBA 16 VA 

© 
Threshold I 

train B 
shutting : EBA 3 VA 

EBA 4 VA 
EBA 13 VA 
EBA 14 VA 

Dose race measurement on sampling line (REN system) 

© 
Threshold i - shutting : REN 274 VP 

REN 294 VP 
REN 314 VP 



TABLE IV 

N'ecessary actions to reinject high-level radioactive wastes into the containment 

Sump 

Automatic isolation of histh-level radio
active wastes towards treatment system 
by radioactive measurements 

Voluntary action of 
operator in main 
control room Sump 

Radioactive 
measurement Shutting Trip Opening 

BAS - U 355 © 421 VP 321 P0 
322 P0 

423 VP 
113 VB 

BAN-A - SA 365 © 431 VP 431 P0 
432 P0 

433 VP 
401 VP 

BAS - LA 365 © 459 VP 141 P0 443 VP 
113 VB 

BAS - LB 358 0 451 VP 351 P0 
352 P0 

453 VP 
114 VB 

BK - 151 BA © 461 VP 152 PO 
153 PO 

463 VP 
401 VP 

BAS - LB 362 © 470 VP 142 PO 444 VP 
114 VB 

BW - 161 BA © 189 VP 171 PO 483 VP 
401 VP 

BAN-A 81 BA © 491 VP 191 PO 
192 PO 

493 VP 
401 VP 

Réinjeccion of nuclear sampling race by following voluncary aceions : 

- shuccing RCV 601 VP valve 

- putting a disconnectable coupling down stream REN 580 VP valve and up 
stream RPE 407 VP valve 

- Opening RPE 401 VP valve 
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