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A Jellyfish Monitoring System for Power Plants with
a Spectrum Analysis Method )

Masayoshi Topa*, Kohich HicucHi* and Sadami YADA®

Abstract

This paper presents a jellyfish monitoring system for power plants with a spectrum analysis
method to measure degrees of jellyfish density in the sea. This system consists of the jellyfish milling
system and the optical measuring system. The former system samples jellyfishes and water in the
sea, mills them and develops jellyfish-water; mixture of jellyfish fragments and water. We choose the
concentration of jellyfish-water as a parameter which represents degrees of jellyfish density quantita-
tively. The optical measuring system estimates this concentration by measuring the optical
transmissivity of the sample.
To optimize these systems, the spectral characteristics of jellyfish-water and some important condi-
tions deciding the ability of measurements were examined, and the following results were acquired.
1) Two factors, wavelength of transmitted light sampled and size of jellyfish fragments, mainly have
effect on the measurement.
2) To obtain the measuring curve between the transmissivity and the concentration of jellyfish-water,
the logarithmic regression function based on Lambert-Beer theory is sufficiently useful; this function
requires some compensation considering such a factor as multiple scattering light.
3) With this measuring curve, the standard estimation error of the concentration ranges from 04 to

0.6 %.

Eventually, the availability of this monitoring system for actual applications was confirmed.

keywords: jellyfish monitoring system, spectrum analysis, power plant, concentration measurement

1. FL®IC

FEHBEHKE LTHKEFHALTVWE 7S v b
EoT, BEEBICEBIT 37 55 OKREBFEE, BEK
DAL, RERBLMET 2FALLETS 5,
L, BAREORGGEVENER, 755 HE 05
B RX7570B43ENTIA»S 108 (%
IE, 1990)) ’Cfbéﬁb, Fuﬁ;‘?Ebfb\o%i?%Zﬂ’GEZ:o
T, WHUKEBUKOA~D 2 5 5 DRA%MIET 5
fodic, SRE I (1990) Itk Bz TNT ) v os
BEPER (1990) T & B /KHFAE %V ot s

19958 A 2 B
CHREUKEERY  MAEAEEERR BTSSR 4-5-7
* Department of Marine Science and Technology,
Tokyo University of Fisheries, Konan 4-5-7, Minato-
ku, Tokyo

BRALNTVWSE (FHE, 1990 ; AH, 1990), < #
o OEEDOIEBYCIY, KbA A SE k27 555t
REOEREBHERLETH 2, BMETR, 0
EBRIAFIL->TIT->THEY, By 2FL0EH
Db, 755 OFRE+BHENICRET 5 v 25
L DRFESEFFES TV B,

7 7 ORFBIL TR, Xy (B, 1990)
PEEEE 9 KM, 1990 ; ZEEIEH, 1990) i £
HFESELAONTVE, LL, chiid, BESX
NERETTO, B2 VvHicHd 34 54 0z
EEED, REFEEUS L L5 nEENTRE
REREZBOATVWA W, ToEH,, HE - &)
(1991) WRERBORR 5 ABREME (50kHz 5 & ¢8
200kHz) #HFALT, 7 9 X BELRNT I &5
Ho, TOHEEHIC>VWTRILTVWEY, 7550

—416 —



DA LB SFRMY R T &

Sampling and Sample flow Optical measuring
milling system ﬁ ] /| system l
PR T ——— :
\\/l\

Jellyfish water

Lank —:l__)
Wasle waler process

% Jellylish
AN AN
[
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Fig.2 Schematic diagram of spectrum analyzer 1
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Table 2 Experimental factors of spectrum analysis for
jellyfish-water

Experimental factor Level
Concentration[%] 2 10 50 100
Size of jellyfish fragment [mm] 05 10 20 30
Wavelength [nm] 250~450

at 5 nm interval
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Table 1 Specifications of spectrum analyzers

Analyzer 1

Analyzre 2

Luminous source ‘UV-xenon lamp 150 W

Sample cell

Spectral Grating mirror
diffraction (pulse motor deive)
Photo-transmission Optical fiber

Sensor Photomultiplier tube
Range of wavelength 200nm~700nm

" Resolution of .0.5nm:

wavelength :

Interface GPIB

Fix-type crystal cell content: 4.40m]

UV-xenon lamp 150 W
Flow-type crystal cell content; 1.38m!
Non diffraction

Optical fiber
Linear CCD sensor
200nm~700nm
5nm

GPIB
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Fig. 6 Relation between mass of jellyfish milled and
pressure required for milling with each milling
plate ; PMi means punching metal with circle
hole diameter i mm, and SNi means stainless-
steel net with grid scale i mm.
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Fig.9 Results of regression analysis between
transmissivity and concentration of jellyfish-
water with wavelength of transmitted light
300nm; (a) by using raw data of measurements
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gression curve formula(12)).
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Table 3 Results of regression analysis using raw data
of measurements

Wa‘[fii?gth Type Coefficient R? [ ‘?A]
990 A a;:-370X10 0964 1.1

B a2-657 p:3.72X107* 0968 0.6

300 A a:-386X10 0977 156

B as-712 p:369X107* 0969 09

310 A an-376X10 0971 18

B a:-685 h:367X107* 0976 10

Type A:c=a,In(T/100), Type Be=a.ln{p(T—100)+1}
where T is transmissivity [%§]and ¢ is concentration of
jellyfish-water[%4].

R% square of correlation coefficient between T and ¢
o:standard error of ¢
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Table 4 Results of regression analysis using mean val-
ues of measurements

Wavelength

Coefficient R* o[%]
[nm]
290 a:—6.54 b: 3.74)( 10 7% 0.982 0.4
300 a:—6.81 b:3.79%X10 "%  0.986 0.5
310 a:—6.44 b:3.80x10 "% 0.991 0.6

These are results of regression analysis using mean
values of measurements with the following formula.
c=a In{b(T—100) +1}

T: transmissivity [%], c¢:concentration of jellyfish-
water [%],

a and b: coeffcients,

R% square of correlation cofficient between T and ¢
o:standard error of ¢
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