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Abstract

The paper describes the data which have been provided to Mr. Shinohara (JAERI) and which have served
to generate the Fourth Stage Analysis Benchmark Test Tapes distributed in August 1993.

1. PFR Background Noise Data

Mr. Rowley and Mr McKnight of AEA Technology (United Kingdom) have conducted nume-
rous background measured the 19th of July 1991 on the Steam Generator Units of the Prototype Fast
Reactor at Dounreay. From those, they provided to the CRP data measured on Superheater 2 and Super-
heater 3. PFR Superheaters are 1.6 m diameter 11.7 m high U tube SGUs. During those measurement,
the plant was running at 650 MW thermal (245 MWe).

The tape prepared by JAERI used only one sensor from Superheater 2 - sensor 9 situated at
1.9 m from bottom level , orientation South-South West - and one sensor from Superheater 3 - sensor 4
located at middle of the unit (4.1 m high) not far from a rattling noise source which has been observed
over years, (see Figure 1 from [1]).

Those two transducers have roughly the same sensitivity ( 33.4 and 28.5) and were recorded
with the same gains, so are comparable.

5 other transducers per unit are available to the CRP on each unit. For example on Cell 3, the
accelerometers attached to Waveguides (WG) number 4, 6,9, 7, 8 and 10 ( see Figure 1) were recorded.

The following table show the available measurement points :

Superheater 2

Sensor 9 (Level 1.9m SSW)
Sensor 7 (Level 1.9m NNW)
Sensor 8 (Level 1.9 m E)
Sensor 10 (Level 0, W)
Sensor 12 (Level 0, SSE)
Sensor 11 (Level 0, NNE)

Superheater 3

Sensor 4 (Level 4.1 m W )
Sensor 6 (Level 4.1m SSE)
Sensor 9 (Level 1.9m SSW)
Sensor 7 (Level 1.9m NNW)
Sensor 8 (Level 1.9m E)
Sensor 10(Level 0 W)

Those data should enable the CRP in a following stage to do multi sensor analysis. It could al-
so be possible to train a method on one unit and test it on the other. This would assure that the detection
is not specific to a certain data set.

At the 1991 Coordinated Research Meeting held at Chester,U.K.[2], France had also provided
background noise tapes from Superphenix 1 SGU "D" recorded the 27th of June 1989 while the plant
was operating at 1140 MWe. 4 transducers have been recorded. They are situated on the same generant
of the helical SGU shell at the altitudes of 21 m, 25 m, 29 m, 33 m.
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Figure 1 : Location of Waveguides on PFR Superheater 3

and location of acoustic source, from [1]

2. Sodium Water Reaction Leak Noise

In sodium water leaks have been conducted on the ASB loop by Interatom (now a part of SIE-
MENS KWU) at Bensberg in the Federal Republic of Germany. This loop has a 4.6 m high 0.6 m inner
diameter Reaction Test Vessel in which water can be injected in stagnant sodium.

Acoustic measurement have been conducted in December 1991 by a British team, as part of
the EFR R&D collaboration, on this loop during two tests corresponding respectively to 1.8 g/s and 3.8
g/s water injections.
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Figure 2 presents the transducers layout.

3 sensors are 90° apart about 0.4 m above the leak position, while 3 others (4,5,6) were instal-
led 0.85 m below the injector. It must be noted that there is a dummy tube plate between the injector
and the lower transducers.
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Figure 2 : Superposition of PFR and ASB geometries'
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The tape produced by Drs. Shinohara and Hayashi of JAERI used only sensor 1 which is the
nearest from the leak positions , which are at about ± 30° from this waveguide. Between the first test
(1.8 g/s) and the second (3.8 g/s) the sensor gain has been lowered of 5 dB.

This experiment present the "advantage" that the leak initiation is a quite noisy mechanical e-
vent: The leaky tube is pulled up. Thus the sequence of event is : background, mechanical noise ( not to
be detected by an Acoustic Leak Detection System), leak noise.

3. Multi channel acoustic analysis

At the 1992 Coordinated Research Meeting it was recommended that multi-track data be stu-
died. This is closer to the situation that would happen on an operating Acoustic Leak Detection System
were several transducers would be attached to each unit.

Thus, I propose that the next tape to be issued as a benchmark for the CRP uses this multi-sen-
sor properties. The signal processing may analyse the channels independently and , only at the end, pro-
pose a vote between the various transducers, or use all transducers - or subsets- for a multichannel ana-
lysis.

Since we don't have yet background and leak noise data obtained on the same unit, the super-
position of background and leak noise will be a bit awkward. Thus I suggest that we provide to the par-
ticipants a multi-track tape containing :

• PFR Background data

• ASB Leak noise data

• A superposition of PFR and ASB data with signal to noise ratios ranging from -6 to -24 de-
cibels. (Fig. 3).

• A superposition of leak noise with artificial incoherent noise from noise generators , at the
same signal to noise ratios.
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Fig. 3: Superposition of PFR and ASB geometries.
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4. PFR End of Life Experiment

In April 1994, the Prototype Fast Reactor at Dounreay, Scotland is to be definitively stopped.
End of Life experiments have been planned and, in particular, water shall be injected in an evaporator
while, among others, acoustic measurements will be taken.

This type of experiment is not expected to happen again in the near future. Furthermore it is
an unique opportunity to test acoustic leak detection algorithm with real leak and background noises, ei-
ther directly or by mixing the measured data with amplified evaporator background noise tapes.

It is proposed that the CRP request the British for access to measurements to be make during
this unique experiment and uses it to validate the various algorithm.

As part of those end of life experiments, a long term monitoring of PFR background noise is
been done on the last months of its life. If the British agree to distribute some of those data, it could be
interesting to test the methods with some of the strange background noises that appear now and then on
an operating reactor.
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