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Basic Experimental Study on the Develdpment of Acoustic
Water Leak Detection System (II)
Kazuhito-Shimoyama*
Mitsuo-Kurcha**
Hiromi-Tanabe*
Abstract

Acoustic type water leak detectors have promising
potentiality in short detection time for minimising the extent
of tube failure propagation caused by water leakage from a
heat transfer tube of an LMFBR steam generator.

Two different methods as follows were studied in this
program:

1. The method to compare effective values between water leak
sound and back ground noise using a single channel.

2. The method to detect and locate the leak using cross
correlation signal processing of multi-channel.

In the former one, it was estimated from acoustic signals
obtained in the 50 MW Steam Generator Test Facility that the
back ground noise levels of the Prototype and the Demonstra-
tion reactor were 0.0093G and 0.012G (G=gravity), respectively.
The water leak rates equivalent to those back ground levels
were evaluated as approximately 0.7 and 7 g/sec.

In the latter one, first a detection and location software
was developed in a off-line analysis, and secondly an on-line
signal processing hardware was manufactured as a trial.

In the off-line analysis, the influence of the internals
on detection performance was examined by horizontal and verti-
cal measurement. As the result, it revealed that back ground
noise interfered the leak detection and location and that the
potential depended on the leak positions even without
noise. In the on-line analysis, leaks in a lower plenum were

detectahle with the same accuracy as the off-line analysis.

* FBR Plant Safety Engineering Section, Safety Engineering
Division, OEC, PNC.
** Present affiliation: Safety Management, Safety Division.
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DATA FILE DATA FILE =
SAMPLING = 20, SAMPLING =
SMOTHING = O, SMOTHING
VELOCITY = 1400, VELOCITY =
AVERAGING = 150. AVERAGING =
WHICH €Q. = 2., WHICH EG. =
MAX NO. = 487. MAX NO. =
MAX DATA = O.11848 MAX DATA =
NO. OF FP = 973, NG. OF FP =
DATA FILE = 231. DATR FILE =
SAMPLING = 20. SAMPLING
SMOTHING = Q. SMOTHING =
VELOCITY = {400, VELOCITY =
AVERAGING = 200. AVERAGING =
WHICH EQ. = 2, WHICH EQ. =
MAX NO. = 430. MAX NO. =
MAX DATA = 0.25145 MAX DATA =
NO. OF FP = 973, NO. OF FP =
DATA FILE = 23,
SAMPLING = 20, DATAR FILE =
SMOTHING = g, SAMPLING =
VELOCITY = 1400, SHOTHING - =
AVERAGING = 1000, VELOCITY =
WHICH E0. = 2. AVERAGING =
MAX NO. < a3p, WHICH EQ. =
MAX DATA = 0. 18012 MAX NO. =
NO. OF FP = 973, MAX DATA =
NO. OF FP =
DATA FILE = 231. DATA FILE =
SAMPLING = 20, SAMPLING
SMOTHING = O, SHOTHING . =
VELOCITY = 1400. VELOCITY =
AVERAGING = S000. AVERAGING =
WHICH EQ. = 2. WHICH EQ. =
MAX NO. = 431, MAX NO. =
MAX DATA = 0.13818 MAX DATA
NO. OF FP = 973, M3, OF FP =
lal o 2550y FEIL (bl S/Ni=186

4.7 HSMr=259 FHEBETEEDN 0 I 759 ¥ 4 XEROH,E
(#H=WH X BS—2)

231.
20.

0.
1400.
150,

2.

B878.
2.27400
973.

231.

= 20.

Q.

1400.
200,

2.

878,
1.,84500

g973.

231.
20.
a.
1400.
100a.
2.
488,
0.09262
g73.

1400.
S000.
2.

488.
0.046586
873.
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@ PS—5/Fw

= AR A a5 F

DATA FILE =
SAMPLING =
SMOTHING =
VELOCITY

AVERAGING =
WHICH EQ. =
MAX NO. =
MAX DATA =
NO. OF FP =

DATA FILE =
SAMPLING =
SMOTHING =
VELEBCITY =
AVERAGING =
WHICH EQ. =
MAX MO, =
MAX DATA =
NO. OF FP =

® PS—-1T7/xn
HiFEARE

DATA FILE =
SAMPLING =
SHOTHING
VELOCITY =
AVERAGING =
WHICH EQ. =
MAX NO. =
MAX DRTA =
NO. OF FP =

(ST-8002%)
T i

DATA FILE
SAMPLING
SMOTHING
VELOCITY
AVERAGING =
HWHICH EQ.
MAX NO.

MAX DATA =
NO. OF FP =

{al FERFEHLKICEAETRE

231.
20.

0.
1800,
S000.
2.

861.
0.116882
1245,

231,
20.

0.

1800.
5000.
2,

663.
0.26390
1245,

231.
20.

0.
1800.
10000 .
2.

0.08962
1245,

231.
20,

1800.
s000,
2,

623,
2.60580
1248,

(bl

\
\
|
\
\
4.9 TEZ v+ AFSOAEY Y 7T v TEBO IFER
\
|
\

mEEe, 2797

DATA FILE =
SAMPLING
SMOTHING =
VELOCITY
AVERAGING
HHICH EQ.
MAX NO, =
MAX DATA =
NO. OF FP =

SAMPLING

PIEIPY R { FaRifEic FUERE BUE

23t.
20.

0.
1600,
5000,
2.

740.
0.11882
1124,

DATA FILE = 231.

SMOTHING = O.
VELOCITY = 1800,
AYERAGING = S000.
WHICH EQ. = 2.

MAX NO. = 386.
HAX DATA = 0.09016
NO. OF FP =

1124,

DATA FILE = 231.
SAMPLING = 20.
SHOTHING = O,
VELOCITY = 1600.
AVERAGING = 10000.
WHICH EQ. = 2.

MAX NO. = 79.
MAX DATA = 0.06181
NO. OF FP = 1024.
DATA FILE = 231.
SAMPLING = 20.
BMOTHINE = O,
VELOCITY = 1800.
AVERAGING = 3000,
WHICH EQ. = Z.
MAX NO. = 308.
MAX DATA = 0.11578
NO, OF FP = 1124,

¥10-L8 0TV6NL-ONd
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PS—=b6.,/Zwnw

PS—=11/=xn

Rehkikes
(ST—8002%)

(a)

FiRALE Moz K

DATA FILE =

R 279 F

231.

SRAMPLING = 20.
SMOTHING = O.
VELOCITY = 2400.
AVERAGING = 10000.
WHICH E@. = 2.
MAX NO. = 54.
MAX DATR = 0.13098
NO. OF FP = 1245,
HIRALE
ORTA FILE = 231.
SAMPLING = 20.
SHOTHING = O,
VELOCITY = 2400.
AVERAGING = 10000.
WHICH EQ. = 2.
MAX NO, = 584,
MAX DATA = 0.03028
NO. OF FP = 1245,
AL
DATA FILE = 231.
SAMPLING = 20.
SMOTHING = O.
VELDCITY = 2300.
AVERAGING = S000.
WHICH ER. = 2.
MAX NO. = 508.
MAX DRTA = 0.43856
NO. OF FP = 1245.
BRI EICEEREEE

MEEE Y 27 w7
DATA FILE = 231.
SAMPLING = 20.
SMOTHING = 0.
VELOCITY = 2400.
AVERAGING = 10000.
WHICH EQ. = 2.
MAX NO. = B4,
MAX DATA = 0.13089
NO. OF FP = 1l24.
DATA FILE = 231.
SAMPLING = 2Z0.
SHOTHING = O.
VELOCITY = 2400,
AVERAGING = 10000,
WHICH E&, = 2.
MAX NO. = 384,
MAX DATA = 0.08026
NO. OF FP = 1124.
DATA FILE = 231.
SaMPLING = 20.
SMOTHING = 0.
VELOCITY = 2300.
AVERAGING = 5000.
WHICH E@. = 2.
MAX NO. = 274,
MAX DATR = 0.27254
NO. OF FP = 1124.

(b) AEAER{ FERECEEAEZRE

410 FH7L+affoRAEY 77 v 7EROVIRIFER
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PRINTER HARD COPY
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