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SUMMARY

Purpose &
Contents

m Development and commercialization of [CT-based fish attraction and blocking
system

m Fundamental technology secure and elementary technology through fish reaction
exper iment

m Development of numerical analysis technique for acoustic reaction around

hydraulic structure

Development and commercialization of fish attracting and blocking system

m Development of fundamental technology secure and elementary technology

m Manufacture of underwater sound generator and improvement of the performance

= Numerical analysis of fish habitat and surrounding structures

Results

m Commercialization of product through field application

m |CT-based fish attraction and blocking system

m Obtain fundamental technology through laboratory demonstration
m Linked Numerical analysis method

m Construction of Fish reaction and behavior experiment

Expected
Contribution

m Utilize to solve the problem of fish inflow to water hole
m Fish attract and block using artificial structures

m Use os fish screening/attraction facilities for farm

m Sharing technology for miniaturization

m Promotion of fish habitat and stream environment business
m Fish conservation using convergence technology

m Development of system with smart function

Keywords

ICT
Underwater Fish Reading Fish Barrier |(Information and
Sound . .
Sound Generator System System Communications

Technologies)
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Cooling Water Intakes

<EPA
0
\’ United States Environmental Protection Agency

Science & Technology Laws & Regulations About EPA

TR

Espafiol | oPzn: SERME | ohao i | Tiéngviee | EIE0

Search EPA.qgov

Contact Us Share

« Final Rule for Existing Power

Example of cooling water intake (left) and fish screen Plants and Eactories

Thousands of industrial facilities use large volumes of water from lakes, rivers, estuaries or oceans to cool their plants.

August 15, 2014

Cooling water intake structures cause adverse environmental impact by pulling large numbers of fish and shellfish or their
eggs into a power plant's or factory's cooling system.

= Organisms may be killed or injured by heat, physical stress, or by chemicals used to clean the cooling system.
® Larger organisms may be killed or injured when they are trapped against screens at the front of an intake structure.

Section 316(b) of the Clean Water Act requires EPA to issue regulations on the design and operation of intake structures, in order

to minimize adverse impacts.

322 ol=
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« %3 : The US Army Corps of Engineers
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Chicago Plans S18 Billion Defense Against
Invasive Asian Carp After Reports Of
'Dangerous’ Attacks On Boaters

BY PHILIF ROSS o ON 02/18714 AT 12:02 PM
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Market Overview

| ' ' . Market Size for
f Market Stage Market Revenue ” Ma_rket Averag_e fsa Last Year of
|| el Units/\Volume Per Unit | Study Period
| . $03-$35 |
Growth $466.6 M ] [ 850 'i ]’ —| $3.14B 1 [
M
eo13) @013) (2023)
| Base Year | Compound | . Degree of
lid Market Growth Annual Growth ‘I /@ ;‘:;?;?&Pnce Tachnical Eﬂ::‘k;tnmﬁon
‘ Rate Rate | ' Change [
' o
65.9% Y| 21.0% 9 7 44.9%
(% of market share held by
(CAGR, 2013-2023) I (scale:1 [Low] to 10 [High]) || (scale:1 [Low] to 10 [High]) | top 3 companies)

Decreasing ‘ Stable ____ Increasing ‘u‘

For a tabular version click here.

Mote: All figures are rounded. The base yearis 2013. Source: Frost & Sullivan

Total Ballast Water Treatment Systems Market: Revenue Forecast, Global, 2011-2023

10,000
9,000
8,000 A

7,000 -

5,000 -

5.000 -

Revenue ($ Million)

4,000 -
3,000 -
2,000 -

1,000 -

2011 | 2012 2013 | 2014
G Revenue 136.5 | 281.2 4666 |1,3347
w-Growth Rate - | 106.1 659 | 186.1

v
e

. 2018 | 2019
26467 45938 6,766.5/9,078.5 87484 46886 3,819.2 3,235:3’3,142.5
342 | (36)  (46.4)

2015

98.3

CAGR =21.0%

2016 | 2017

736 | 473

Year

2020 | 2021

(18.5)

(14.0)

¢ 250

- 200

- 190

- 100

Growth Rate (%)

- (30)

; 100
2022 | 2023 (py

(4.3)

% 329 BWT 7|2 A& 2(EX: Frost & Sullivan analysis)
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I 321 9= F.G.SAte| dA WE

madEg 2 2aalE

AL = 7/A 9 A XA A H| 31
2012 California, USA Georgiana Slough Rl
Firth of Forth
2011 Scotland Blasting for Crossing L=
Bridge
2011 Liaoning Province, | py o NG Terminal LNG B4
China
2011 Canada Lower Bear Creek e
Head of Old River -
. . 13
2010 California, USA Central Valley Sh%
2009 Nlinois, USA Quiver Creek s
2009 London, UK Beckton Desalination 2= 5hA] A
Plant
Backbarrow Hydro
2000 Lake District, UK Electric Power T
Station
. Doel Nuclear
3’} %
1997 Belgium Power Plant L
1995 York, UK River Foss' Pumping 227
Station
B . Otterbourne Drinking R
Hampshire, UK Water Intake Al e A
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Flow velocity
(m/s)
0.571
0.565
0.630
0.940
0.800
0.560
0.637
0.560
0.658

frequency
(Hz)
200.0
250.0
250.0
200.0
250.0
200.0
250.0
250.0
231.3

Maximum

T 231.3 Hz= ERS T

(dB)
178.0
179.0
177.0
174.5
177.0
175.1
177.0
177.0
176.8

[}

]

Ay

Maximum

sound pressure

10

11

20

21
Averages

A% w9l o
Site
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Maximum Maximum .

Site sound pressure frequency Ll welsety
(dB) (Hz) (m/s)
2 165.5 1000.0 0.040
3 164.5 400.0 0.138
6 167.0 400.0 0.226
7 171.0 250.0 0.084
8 171.5 315.0 0.051
12 167.0 1000.0 0.170
13 169.0 250.0 0.180
Pools 14 167.0 315.0 0.200
15 168.2 250.0 0.240
16 166.0 1000.0 0.260
17 171.0 200.0 0.130
18 170.0 1000.0 0.280
19 168.5 800.0 0.100
22 168.0 315.0 0.020
23 169.0 1000.0 0.030
Averages 168.2 566.3 0.143

2ol d@ AR olF W AV FAFAT. PR Azu, APSE, JARA A~
9g olgate] WaASAT. SIWA A2EE EVAF £%SFEAA(UWI0), EVAF 79l

(Q44) 2 YAMAHAAL @t @ A (MGI2ACX)E ZAFsto] 5ol HgA oz A 95 A48T

8 32151 m = f ofFf B2 A
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2 ¢ 23 (Large Mouth Bass)

3
F
i
a

S {i00sr]  Siee{1504r]  Square{100H7) Square{150H7) Ramp{l00H:) Ramp{lS50Hz)  Puks{I00HI)  Pube|150HI)  Trisogle 100HZ] Trangle{150H2} Noise(100H7)  MNolse(150Hz}

R R

£ o= o 2(Blue Gill)

6

a
o

Sana{ L O] Sc(150HE)  Square[00Mr] Square{150H)  Ramp{100H]  Ramp{150H)  Puse(100H)  PulselE50HT]  Trisngle 100H) Trangle(150H:)  Moss{I00HT]  Noise [150H2)

TRQa

-

gk

=

agl 3225 20 o ESE 2| waveform Hstol w2 Xtcts 3P A

2 3226 O FASAE(EY?E, Noise 150 Hz)

a8 3227
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- 52 AGAH Hg A o FAE BAME, A 48

o A¥o]F: ygE -2 (Blue Gill), %92 (Large Mouth Bass)

« AP 352 50 m(L) x 2 m (W)

a7 3228 HE HE Al siA & l(with barrier)

(1) AT"EA7] ¥
- Hjell o] & Al ofTHEA7] Wl

DA Aurg X = =g A7 B3R 9 Deeper PRO= Deeper Flexible Arm< A}
&3 & % v AAHH, & w2 A &4 F vk E=g HdFo] Ha gtk
Deeper PRO®} Raymarine Dragonfly?] A Xx]e] =2 %
v AX7E i e e] v¥gstttalie sk, 7t
Smart Sonar PRO+9} Humminbird Helix 10S 37 A}-&3
Alell glel = FA9 7lse Tdshl e HELIX 102 223 vk
1,000 & o]e] Hlgo] a3k sow ettt

32
o
2
M o
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E 3.24 Deeper PRO2} Raymarine Dragonflye| A x|of = st AH[} =+ H|W

Deeper PRO Raymarine Dragonfly
1. Deeper Flexible Arm "2}

2. W&

. 18mm (23/327) 74 &
2ZYo] F3g:

A%

32mm (1 1/47) 4 &
Tmm (9/32) =9\

> W N E g NSO e W

- F}FE o] & A] o FE A 7] v
Deeper PRO= 7}efol 3 == AAolm, 7P AX7F 459 dge] Ao fiv. o5 v
Helrl gleme shek o g8 AAskA) ko Folmrh E

52 gz &
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30,
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2
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%0,
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3] ¥l 3k A3 Deeperdl = 7]& H X o=

s
t}. Deeper PROE Garmin Striker 4cv %
3

e Ee BE AT YE A

Deeper PRO+= U 7}F8 o F ©A7]< o
© o

Lowrance Hook 49} W3] ¥ ZAyl= ofgje] %
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¥ 3.25 Deeper PROE Garmin Striker 4cv 2 Lowrance

Hook 42} H|w ZD

THE Deeper PRO GarmtrllCVStrlker Lowrance Hook 4
ol% Futy A} O o o
BE 2 7= 0 X 0
0
= (g4 AH-&-2}
GPS 7]0 7“51_“:]']@:5]‘7]9] O O
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0
55 9 4L BelFE AE O X (8 A=
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A EAIEH] O 0 0
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Ao Z Ml vwa] ¥S u Humminbird ICE 35, Marcum showdown 56 % FL - 18
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- 3% 23

ofgle]l ¥ 3262 ATEHA7] AEEC digk EAAIE yeidt B AFo A= Deeper
PROZ} 7} 7H¢ A A3 Ao2 ke,
¥ 326 OfZEX 7| ME=o st 24 21
Humminbird e L = &
S Deeper PRO showdown Vexilar Genz
ICE 35
5.6 Pack
) =70 7] °F 79 m °F 61 m °F 73 m °F9l m
= 7% O X 0 )
E}Al F2 04" 257 05" 265”7
= o 0.1 kg 5.2 kg 4.2 kg 0.5 kg
GPS €& 74 3A O X X X
EE ds e gist
gole 2o O X X X
%ﬁtb %ﬂ]}\%, ‘/—F‘X_]l ;ELEH}\:] o £ al >~ & al o £3 al
E‘l _}r\_% %X]ﬂ ﬂé%ﬁﬂcl O ‘d §_Xo T‘X_l ??_Xo ‘d t17_;(0
AolsE dQ /FHF X O O @)

deeper G+

(¢) Marcum showdown 5.6

Vexilar

(d) FL. - 18 Vexilar Genz Pack

g 3230 o FEX7] Bl
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(2) o &8x Z21d9 HAE % FHE& J15A HI7F 53
- oI FAALE HAE ]
* A ZA}F : Deeper

« »d™ : Smart Sonar Pro+

5 A ST 269 AME 243 ofFEAAARoR AnfEdE AnfEE 59
ofZgAleldor FF 7be, & T 290 kHz, 90 kHzE AR&3tH 4]
13 m HE 80 m 7HA ol FHA 7bs, 257 AAE St nteAd, F4]
ol AVe} FE ¥X Jbs, 2STAlA Qo E GPSY SEAAE @A)

I 327 O ZEXAIAEH £4

Sonar type Dual beam
Depth Range Max/Min 80 m/ 13 m
Connection Wireless Wi-Fi connection
Wi-Fi range 100 m
Size 6.5 cm diameter
construction ABS
Weight 100 g
Temperature Water Temprature Sensor
Temperature Unit Celsius/Fahrenheit
Operational Temperature -4F to 104F/-20TC to 40T
Battery Lithium Polymer 3,7V Rechargeable
Frequency 290 kHz(15°) / 90 kHz(55°)

7Fede B7bst7] flste]l = drvled T sk A EA

offetA el miel AA A
AFACNN DFHES $48 R YSHAE FRstgnh A4 ofie] Fms} 277}
AHgen AR FANA, ATE, 48 5o Holgsiel et FF WA
g 39 AGAFAE Fohel AAl £PH ool diske] AHE W7 A= AHshgrh
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a8 3237 #5207 #E Ag
¥ 328 Fu @ gtM7Z]
23| 7] ¢}
=g A o
gojzzz | ToMAE ] i 6 m 12 m 1 8m
(=97 §i<)
G
Frequenc Sound Sound Sound Sound Sound
&{z ) Y| Aet | Level | At | Level At | Level 2t Level At Level
(dB) (dB) (dB) (dB) (dB)
100 75.2 8.4V 150.1 - - 8.4V 103.6 8'84(‘)]\] 96.6
200 69.9 8V 149.2 8V 117.7 8.4V 110.2 8.4V 109
300 78.1 8V 146.1 8V 114.1 8.4V 106.5 8.4V 102.2
400 65.3 8V 145.3 8V 1079 8.4V 108.3 8.84;)]\7 107.3
500 66.1 8V 143.1 8V 1075 8.4V 101.9 8.4V 99.1
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o8 F&AA LATE o] NTHI HHAET Ates FHOoE o7& @)
S5 SHE g 2 okl A&o] Hi gt

T % Nemeth and Anderson®] 794+ 2% (mercury light)oll
vl A F(strobe light)o] o579 wkgol © Z Aol ‘%EE} el &37F AU Mueller
et al& AP %= Ho] gk Ao wkgo] s HHAFS FAsiglon A7 Ay doj= A
ol s 33 whgS Kol Z o R UErWth Patrick and Christies Hol 37K
(Alosa pseudoharengus, Osmerus mordax, Dorosoma cepedianum)< tAM O 2 =2 o] A
HEo g vkg AES FdstAt A A3 9 2dde] HE) Wy HES o
Al el EarF 2 Zlow Uewth g Yo A2 ol 7o A Bl Aol
53] 54 e gFAS 9 237 dvke A7 TR EATH

T 37 2o mE ofF 2E#HA dEg digk AFE 35 Th Nakano et al.2 9]
AE

£ oN

&

of

odk

o o

Iz owE @
iy
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O

9] Aze e 299 (coho salmon)e] 3] |ukg o 2 3 EA S s ATEs

om ofFd Ao wE 2EYXA ¥ tigh A% FYHAT T3 FxE A e

oAF &% 783 = il f5 2 el dig of F vhgol g A FyE AT
gy 71E AT "R FxoA] Adel 3 offF ¥4 B frdS A uE

s AEAAS et AEdide U i 9 EolE
Micropterus salmoides)®t &2 (Blue gill, Lepomis macrochirus)S o2 o A3

=
AAE AEAE B K L EE Aol F o §3 AU A A2 FA g

°] #j~(Large mouth bass,
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(2) AFAAE 2 ZA

F# 3211 Lol cfsk M

type Power supply Illuminant Housing Etc.

130(W) x 110(D)

Light DC 24V 3W LEDx18 ea % 70(H)mm

Control Box

% 3260 @ EA|
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- Hat 28556 Ix(H ] 2900 1x, H4& 2795

2% FA 2 vlas 72 oA 1085 Ix(2HA case 1)olstHH G347 lom kAol
+ 1787 1x(22H7] case 1)o]do] WA A&7t eyt EF42 F2 5rolA 1110 Ix(1
@A case 1oldHE E¥7F glomw 2ol 1714 Ix(19HAl case 1)o]Ato] Hw kg o}
7F vrEbwe

¥ 3212 =E&™ZAL
[luminance (Ix)
Velocity Large mouth bass Blue gill
Stages ) Case Underwater Underwater
Out of water | (10 cm above |Out of water| (10 cm above
the light) the light)
1 955 2795 1110 2824
2 352 2900 854 2836
1 0.20 3 216 2830 369 2823
4 105 2855 217 2850
5 35 2850 37 2855
1 1085 2872 1032 2884
2 747 2880 750 2863
2 0.10 3 255 2875 428 2880
4 136 2867 269 2874
5 45 2855 67 2870
1 843 2850 972 2855
2 650 2864 705 2862
3 0.05 3 407 2875 456 2835
4 286 2869 251 2840
5 120 2837 74 2843
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i — ;5/4 Light Screen(OnN) ’ : Light Screen(off)

o
,//_/) L] o 0

.D &

1 .‘:l = —= D ——
o] / O

S
ol ] O '
ol ]
OD Flow Direction D Flow Direction
2 3263 ol ofg sjAo] HESHIt

‘ :E | —> Light Screen(On) ’ ;E | —> Light Screen(off)
.D .D
(| o[
o[l e o]
'D = — D — ==
s g /

= - = ©
& e (= T,
T
(@ D Flow Direction 1@ D Flow Direction
OE 3264 ol ol R4 AsHIE

6. TEEFLA7] A
7 ANAF AN G ST E97) A

(1) A =37

A A R2(100Hz 531 3

 vs+zzny - EEEEERTNTRE  FIOpTSTR
AR (2 R)  ZEEAEAE)  (d1E) 3 BHUZER] (D401

 -UW30(30W) P1sow), P2(100w) N - +RI(500W) R2(100Hz E3}),
: f . ' : R3({200Hz §3})

2
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- FYe R 15 D UL REF 2 AAFE AR

- 10 vE ool mege] BANA Hgo] AEIHES ANH ABH FH £FSF
WA Ao Fel fF AEA BLL A

- DR FFESFWFA A AW st waste] WEWe] gl MR 4 FHow
DEEY $HE PANL F Ue Ao Buky

= <~ O = > = = = O~ = =)
AAN7HA 7= oF HA9 T8 FI5 100Hzol A Y A& AFE A] 53 oju] TFd=E <l
3L = 5L A~ =] = 2~ = ] = 57 = 1
3 AEe] AT akEe] AT ol A-aga = AME A 2dE F3F e A5
- o= Dilke) =) o~ = o
e AR A AE 1y AeEds HTelen ol 77 £ AR A =2 U
2= hd] S - =
53 2 YT Adol Asai
| = ELECTRICAL CHARACTERISTICS
PARAMETER SPECIFICATION UNIT
Impedance sdiia &
At 8.0KHz / 1.0Vrms ik :
Power Rating (Nor / Max] 500W ~ 1.000 Watt
ok When a positive DC current is applied to the
olarity marked (+), diaphragm shall move forward
= ACOUSTIC CHARACTERISTICS
PARAMETER SPECIFICATION UNIT
Sound Pressure Level 93+ 3 g
At 1.0W / 1.0M, Free Feld Air Avg (150, 200, 300, 400)Hz
Total Harmonic Distortion Less than 10% at 8KHz, 1W %
Resonance Frequency (Fo) TR i
At 1.0 Vrms - :
Frequency Range Fo-=3.5 KHz
‘= ENVIRONMENTAL CHARACTERISTICS
PARAMETER SPECIFICATION UNIT
Operating Temperature Range -20 ~ 65 C
Storage Temperature Range =25 ~ 70 i

a8 3267 7
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