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<BAADAA A"l Zn] H AJd>
—Work Breakdown Structure
L et | /H] :IE o] ) %7]— S E_H]'O
= ™ o T 1= (BH tﬂ'%) = o U
1]Elastomer Composite Hull 800 ERtiEa
1. 2] Resilient
B 3]Polyethylene Foam Core
A (Hull&Mast 4]Urethane Elastomer Skin Color fgl *(?/LL 2 ¥, F5A5
A Yellow FA g FAl
D er 5]Marine Grade Aluminum Buoy BAADAA A28l §32
A Mast Tower
A 6]Bouy Electonic Canister Housing
7]1Stainless Steel Buoy Base Frame
| 1]Orbcomm Module with Built in o1 Hol7h EA )5
(2)Communica GPS — .
T . 2]CDMA(Code Division Multiple
&l tion 6
3 Access)
3]VHF Telemetry
(3)Dat =74 data 8 = A,
a? 1)Buoy controller & Data logger e . o oo = 7 Ext et
processing Buoy condition monitoring
1]Wind Speed & Direction Sensor 2.7 el
2]1Barometric Pressure Sensor 2.8
3]Air Temperature & Humidity 53
Sensor ’
4]Visibility, Rain Sensor 2.5
5]JADCP(Acoustic Doppler Current »
Profiler) — 1200kHz
Water Temp, Salinity,
6]1SBE 37IM 11.6
Pressure
71DVS(Doppler Volumn Sampler) 21
(a) HLA(Horizontal Line 3
(4)Data =i
e Array) ea/system W
acquisition 8]Acoustic Sensor . Frequency — variable = 3,000 =
(b) VLA(Vertical Line Array)
: 1,000
. Frequency — variable
9]Sound Velocity Meter 7.5 Entll
10]Data Acquisition & Processing | 314 ;t_} F 53 E A% 100/system Sy
Board 2 AT A g
14
1]Acoustic Transducer AAH SIS FA ea/system = &) v
=64
o 4 ea/system ERtik s
. e oA E &
12]Parametric Transducer HAE ST FAal —900 o 2




1 ea/system

13]Chirp Sonar AAE FEFNE FA 100 =3 9] -
] . 4 ea/system o
14 ]Hydrophone S AH WAL A T4 —40 = 2] -]
50
15]Self—Recording Hydrophone AIAES A L IF ea/system ER Ik
=1,000
(5)Navigation I]DQPS & Beacgn Re.ceiver 3.2 ekl
& safety 2]T}deLand Marine Signal Lantern 5
3]Firdell Radar Reflector 1.5
system 4]Compass 2.1
1]Solar Panel X 14 =7l
2]Rechargeable Battery X 9 (12DCV, 10
60AH)
(6)Power 3]Battery Cage with Connector
Supply 4]Voltage Regulator with Box
including Bulkhead connector
51Wind power 1Kw Sub — electric  power
generation system
3/8" @Y ~HQl#~ ~H gfo
;];/8 3 HE] =S EanE-
(72Mooring 2187k 6
System 3147} A
411
512918
(8)Signal Signal Generator A AH ST 417] 20/system = Q] -]
Trans.mitting | Power Amplifier AW Al FFAE SV 10/system E
&Receiving Measuring Amplifier AW AL LS FEY 10/system =] )
system Filter AT o}y 20/system =9
hivds 4921.2+1564
1]Base Station Outdoor Mesh AP 3.3 o
2] F4 <kgy 27dBi Directional Antenna 0.23
3] #Al 7hAet CCTV(IP Camera) 0.15
9 4] W37 TCP/IP W 317] 2.2
. IPv6 DualStack
5 5] Router ] 11.5
A (1) Router(Switch)
Al Communicati | 6] Concentrator(F417]) IPSEC VPN concentrator 8
| on 7] AREFFA7 Transponder 0.022
- 8] Aloi7] BSC
£ 9] VHFSHEIL 3571 RF Switch&Control 0.12
10] W UEST AZE ~=90% Switch Hub(8Port) 23
11] AEe yEYT A48 = DSU(Modem)56~64K w53 0.25
(ZData . 1]Network server (Main frame) 4,000 -uff
processing &
classification | 2]Router
1INetwork server (Sub frame) -
(3)Data Base 2]Network storage (DB)
3]Client
1]Internet server )
(4)Processing 2179 Aul
) 3]Output device(monitor, printer,
data handling
portable storage)
4]Presentation system
(5 BAADAA 11Network server |
System 2]Client (PC)
control
= w7t 4,500
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-Buoy condition monitoring 7|<%

-‘BAADAA

Transducer, Parametric Transducer 71%

Acoustic

Hydrophone,

Self—Recording

systemol]

BAADAA systemel] A& 7%

-Phased Array 7]<



BRI =3 T)e
oY 79 A5 S S/W A, E5F S/W, DBFE S/W e
web site FEH/AAZ AR AE 7]E )t

— Alall-& BAADAA systemS Phased Array 7142 E3&] 3x1¢

O 39A(13~154)
— BAADAAY AA €9 ¥ A= &3
%

w50 w8 A

7t B5e o A5G FA RS

T4 wlelEe] EAVE £ B

7t ZAs e 7 dolEMol s 1 )%
071 24

1) 2% A4 B e HW/SW) S
O vhekag Al Tl

— HLA ¥ VLA Z} AlAe} Anje] sk A4 153 (FAE Spec)olrt

25 oA 8715

B4R o

¥ o, AFE-A 9] GIUK(Greenland—Iceland—UK) #+21 SOSUS(Sonar Surveillance

System)¥= 19614 A, A% AA 2%

S REEE

o =FE
=FEA

e

A A (Acoustic

Transducer,

Parametric

Transducer, Chirp Sonar, Hydrophone)+ A&EA AlMo|mn=Z wjd F=7]4 o2 %

o] o]

o =
T =

stel stel g, e gu] AFvlEe] wEE B 204 o4

A8 Ao g

— AUV EL FUEHH HA(Self—Recording Hydrophone): A 7B AlA 24

MEA WFEE 209 o] A 7hsete s AR o9l

O AlA B ARI(S/W)e] Fr "t

— HLA % VLAE AlA e} Anj& i+ E/L(Export License)©o] & Q3
)

A EZ(HLAS VLAE A 53 E4|
— A8l o] R/DE B3 ) 7

-
e
)
-
=

2) BAADAA A|2=H 7]& &4

J
~

(1) HLA (Horizontal Line Array)
O H3l-& HLA(Horizontal Line Array)

=
TE&



— 200m o]} 3, sfA el wjAd (9, 50cm; ¥, 1m Zlo])3tar o] &Pl o] 4]

&= WA E Yl Protect cover &

D Bio Foulinge] $l&
o 3})

@ Flow noise’} A9 & (E A Eo] filter 9 &

As AA7F olsht A=A Y A S/WHem BAY The

— A& A (linearity) F-A =
— A By Ao dolwvt e

A(Horizontal Line Array)

O Alallg HL
— H A% 4419 SCA(Sound Channel Access)oll 4]
¥ SCAT 5 3#go] €93 sound channel®] &4
, A 300moll AX] of| H (o= P9 o

— Faol A SCA+ 200~400m Aol 3T

kol 1)
— 300m FAolA = dllF7F 7leF Flow noise7} A9 §l&
— A9 (linearity) A2 2ol dol=rt o S/WHO R AY 7hs

Sound
speed Surface

Deep sound channel axis
/

ot M2 oM SH2 42

29| =0| 47|82, g1te| ME0| E0[3iCt

(2) VLA (Vertical Line Array)

23} (Mixed Layer Depth)

O s & Aol sf+-Eds g s BA



VLA(Vertical
Line Array)

MLD
HLA(horizontal

Line Array)

HLA

<Alafell Al o] MLD 9ol HA8tE 49 &3

- 5T 49 71€71E 2= MLD(Mixed Layer Depth) HE Yo &0
rHo® Su7b AdEa, MLD YE sH7ol =Shadow zoneo] 435
bt R HE HolX= VLAE o]&3dte] &

— VLA A& A3 A (linearity)= A7} &9]8}H, Hydrophone< beam= & Al 5}
BA7 st 4 F5E B8 WAHE A8 A7t gol
— dHdo 7= gFEFSA TAEE= Flow noise ZEH Y

% Pilot system <& A], parameterol] wl g7y

(3) AASFEAL EY7=
O s =1 A" = =54 247]=

FAReE el (Acoustic Scattering Model) S ©]

{

&3 s X AR F5AY d5 dadass AsAY 24 AlAH

o A&

O 7= 2 A EAE 2354 £47]<=
— 7|3 (Bubble)ol] #3 A3 2 H|XY Sk 2 d(Linear and Nonlinear Acoustic
Scattering ModeD)& ©]-&3%F 7l T3 SIAEAEY] SFEAA E 72 o5
Y EE Al A AlZ=E A&

(4) QS W& HFBES 42 7ls

O 1% S SU5Y B4 A%



O &l

A
049}]\1) ]j

O A2 3 28 Al
AzA 2 71Ee] 8l

O HLA: SOSUS System©o. 2 W=, -7 ol A]
ey

— SOSUS system © H]3] HLA
o] &7}%, ASP(Analog Signal Processing) 7]& A&

¥BAADAA System< DSP(Digital Signal Processing) A&

O VLA : 5% A-+(Tomography)E 3 2
-SIO(Scripps Institution of Oceanography)
WHOI(Woods Hole Oceanographic Institution)

] Naval Air Development Center: 19774
| M AH ————
gl

Jm

o AHy

- ‘?j}*ﬁ%oﬂ Ui}% 6‘HO<;:A§E =2
A

S bR el Rel Aol ATF u

o

O FlelHE xvE2e

et 5A
"] =2] Boston University, NOAA, Scripps Institution of Oceanography, 7Yt} *=
A7 o o S 54 9 7] 5 DB T

!
X AT s

24)o], Q¥ Fol A o}
£07 78 oRY AUF F4 L ANHY BE Sol BES AT AT 5

[0 BAADAA A]2=¥] A X

O Als] 2 Hal-& BAADAA System< 10ma H-o|E o] &

— As/A ol wet VLASF HLAS 22 9219} de7p Gt
2998 VLAZ, MLD 3 292 HLAZ ¥4

— A&foll A MLD Z-+-¢]
- AAY §99A+= HLA, &4 X+ VLA
% VLA Ax]dol7F #ol 4AY &9 8A= & (AFa Aol A cutoff frequency
7F A AR AT E 9A B



O HLA AA 2] (750m)
HLA ( Horizontal Line Array )

-HLAT7A

*VIM (Vibration Isolating Module)

* Hydrophone array (total element : about 200)
+ Power Cable

Hydrophone amray : 750m

LUl PowerCable

c 1500m/s
=—=———=15m ﬁ:7’.5?}1)(100(?:!):’.’Sl]m
f,  100Hz 2

|

>,
ol

o
off

Ao MeE 5% T A8 BAADAA Al2=El AX]

Deep Water BAADAA

- Barometer
» Humid Sensor




Deep Water BAADAA

Buoy)|

Buoy

Buoy|

— S A= &ZF =2 23 shadow zoneo] A, o

o] BAADAA system A X

= dfdstz] ffs 30

TLol| 3 Aoz AHeshH

44f*

SE =
TL = 40dB
_ 011
Y+
+0.0033
TL =
o] 24

4100+ f*

100 — TL — 80 + 20 — 0 (SE=0 F&o]

+3.0x 10 1f2

10log r + ar10™® = 40 (a=0.002)
r = 10" yd = 10 kyd =9%m <== )
50% & HANA o 18km(FHE=7F F4

100Hz

— 3:2 —

oltq1

- &X A

SE(Signal Excess) = SL — TL — AN + DI — DT

7F4 : SL = 100, AN = 80, DT =0

DI = 10log N(AlA 7B<=) = 10log 99 = 20 dB

F94=(Hz) AN(dB) A A=) | DI(dB) o
100 80 101 20 0.002
200 75 50 20 0.003
400 64 25 20 0.01
800 58 12 20 0.05
1600 54 6 20 0.1
3200 51 3 20 0.3
6400 42 2 20 0.7
F 109709 AA7E HLA @ 2hle 4

A5 50%% A%



DCP " B * Navigafio [o]
. DV_S . FET + Wind Sensor
= Seismic sensor » Wave Sensor

= Hydrostatic pressure meter e
* SV (Sound Velocity) v :
* HLA (Horizontal Line Array ) F Humid Sensor
= VLA (Vertical Line Array) I
'}Z'
HLA ll VLA
: PowerCable
[VM [6 o ooose & 6] vIM F!

ShallowWater BAADAA

L * "
i % G ) X
Buoy j \ Buoy §
k|
Sectign #.1 M Sectign #.2 /
y
+ . "
e . - L - : 1 N
= , .
f Q, 1 2y v
’ Buoy K Buoy \
X Sectidn #.3 h Sectign #.4 ;
N ’ .l ’
0 -

DR (Direction Range)

AN, o o] &4l wet W3}, EXAE s
4 719 BAADAA System %], shadow zone¢] @AEIL o] F5A = o
© @9 o] ®HA



<Fa, FAA e} ZH 714>

A A 7HA(H9) o
Wind Speed & Direction 2700 Wind speed: 0-100 m/s(224 mph) £0.3 m/s (0.6 mph) or
Sensor ’ 1% of reading, Wind direction: +3 degrees
Pressure range : 800 ... 1060 hPa
tput volt :0..5VD
Barometric Pressure Sensor 2,800 Output voltage ¢
Temperature range -40 ... +60°C
Humidity range non-condensing
Air Temperature & Humidity 2300 Operating temperature range: -40 to +60 C
Sensor ’ Storage temperature range: -40 to +80 C
ADCP 36,000 165m(300KHz)
2409 574, FE5E 5 Imm/s
DVS 21,000 5m(2.4MHz)
Micro CAT Conductivity(S.M) : 0~7
11,600 .
Cond. & Temp. Sensor Temperature(C) @ -5 ~ +35
: 49 : 1400~1600m/s
Sound Velocity Meter 7,500 10000m(E] EHg 2 )
Coverage :200 km approx. from a beacon station
DGPS accuracy:5 m (95% of the time)
DGPS 3,200 Sensitivity: 6 dBnuV (MSK 100 bps, 10-3 BER)
Antenna gain:6 dB(with 1.2 m whip)
Freq range: 283.5-325.0 kHz (All ITU regions), 0.5 kHz steps
Firdell Radar Reflector 1,500 23.5" H x 9.5" dia.
(UpLink)
Power SW
Frequency 148-150.05(819ch)
Modulation SDPSK 2,400bps
P 3,500 / 8 P
GPS ’ (DownLink)
Sensitivity 116dBm(BER 1E-5)
Frequency 137-138(399ch)
Modulation DPSK 4,800bps
Acoustic Transducer 10,000 Center Frequency: 10 kHz
Acoustic Transducer 5,000 Center Frequency: 30 kHz
Acoustic Transducer 5,000 Center Frequency: 50 kHz
Acoustic Transducer 4,000 Center Frequency: 70 kHz
Acoustic Transducer 4,000 Center Frequency: 100 kHz
Acoustic Transducer 3,000 Center Frequency: 200 kHz
Acoustic Transducer 1,000 Center Frequency: 500 kHz
Parametric Transducer 200,000 Difference Frequency: 1~100 kHz
Receiving Frequency: 1 Hz~180 kHz
Hydrophone 10,000 o o
Receiving Sensitivity: -174 dB re 1 V/uPa
Receiving Frequency: 1 Hz~300 kHz
Self-Recording Hydrophone 20,000 Receiving Sensitivity: -212 dB re 1 V/uPa
HDD: 500G
Chirp Sonar 100,000 Transmitting Frequency: 10 Hz~40 kHz
. Frequency Range: 1 Hz~10 MHz
Signal Generator 20,000 )
Amplitude Range: 1 mV~10V
Power Amplifier 10,000 Transmitting Signal Ampltude Amplication: 50 dB
Measuring Amplifier 10,000 Receiving Signal Ampltude Amplication: 50 dB
Filter 10,000 Frequency Range: 1 Hz~3 MHz




tof Rl 34 71 1A
2 A EFz] _
1]%%1]33 *]1 - SONAR A9 1A 34 20kn(10KHz)
O] 425 24 AL ADCP Ooean ey Joer 165m(300KH2)
VLA
3 o] Al x i
IGER] q Line Array .
- ZHOHZA | 5585 Inm/s
O Z=Z= 2] A & [S] 170, bl
5N DVS 5m(2. 4MHz)
- . =AW 1400~1600m/s
o O A== A & -
é{gﬁ 5] o= 1 0 \_]_ 1 Micro SV loooom(aqp O]T’LH)
[JRLN
o : _ e = F3F1 10500 Khz
°F | 6] &FHA AA Acoustic Transducer A =F54 574 224 10-1000 m S AT SFFAE Zal
. . } = T3 10 Hz~40 kHz
7] SEFFA AlA Chirp Sonar AL TR FA 220 101000 m AT SFAE EAl
8] HAE &&FAl . A HAY 28k 1~100 kHz
}E]H c° Parametric Transducer oo A %7;, 220 10-1000 m AW SqAE EA
_ S AH & vrAlAl &
9] Al AA Hydrophone A ‘j;j’ﬂ HARLS
1 O
Ao ==z =2
101 &3FAl AlA | Self-Recording Hydrophone 423 :ﬂ; =715
} &% 1 5em RMS or 5%
o EZYA A=A e
HS50( =1 ) TTa <] %*é H + 10m
1154124 A4 AgZ24 : 30g peak 40ms half-sine
DMS-H(Q. ERY ) F4d &3 4= 1 5em RMS or 5%
SAUA C £99m
: A#Z=Z : 30g peak 40ms half-sine
] 8k L A x 92 SEZYA Ak £-z10] F= B
21MEAI 8 Al | DISRP25 DP(2 E 24 2) o E4%%E 1 30mm/s or 0.2mm, 7~300Hz
= Apo] =3 o2~ _ = Latitude : 80°N to 80°S
H} O] = 2] X = 3 ek = A H} O] =]
SIESISA A (SERZY2) AgEARE WA5A speed : 0~90 knots
4] 22 A Cf_ggéﬁi“f R R 6300m
Ag4l 0 Feh22E- 600m
51% & AlA C-Star(LEZYX) 4 FoE =4 &F1F- 6000m
S92k 1 0.02%F.S./C
. . " A g4l 0 500~5000m
6]7%5 2 T 4 ST, 04 . ) -1
ZAEW] 1 0.001-10m
- AlgkE4l 1 500m
2 ey azs SP P TR a4 -1
=3 25040 4] ac-s(LERY:) A% A58 B354 48w £0.0lm
ok 4599 1 0.001-10m *
= = oA
8134 2kt A ECO BB(Q.E 21Ul 2) 3 A =7 A 0 600~ 61000m
A A% 0.006m 'Q1HZ
A g4l 1 300m
g8l lon —
O1e4E WE MM | LISST-25(2EZY2) | do] Auabs g o] & R ¢ concentration = 2
transmission - 0.1%
range - 120% of surface saturation
1010024 A4 SBEA3(Q.E =Y ~) gz s =7 in all naturalsw;felliers, fresh and
Ask% 1 2% of saturation
(UpLink)
Power 5W
Frequency 148-150.05(819¢ch)
MobileMapper—CX Combo AT FE B Modulation SDPSK 2,400bps
11]GPS (mage | 12n) 13 S A5 (DownLink)
Sensitivity 116dBm(BER 1E-5)
Frequency 137-138(399ch)
Modulat ion DPSK 4,800bps




1) 28 v % 7=

O o]=Al A #=44](Portable Temporary Seismometer)

— BAADAA A 283} A4 AXE 93t 33 27% EA A7 2@ 1A
A ZIA L] A s 7

— AR N A Skl 2

— 1 7] 79 A} 47 #AZFH] ZQ (1= dHg)

w WA, ZE e o R oy

- 78R e FATEATE T Ve o)H/E5E F
1

O 344 AANASFA 2

_ z‘;ﬂ/dgﬂoﬂ BAADAAQ—

Ocean Bottom Seismometer)
2447 AAZF A/A DS L 7]

AA, 7}
— 72t 39 1x(FseA/AdTaEA]), dr& 1=
<ZH] B AlAM>
L oH ol
T i % | nay| )
— broadband velocity response
— 4 channel, 24bit digitiser
— Real—time clock module
Portable | — Additional flash memory (8Gb)
Temporary — Hydrophone Sset 1,273 2009
_ — Buoyancy Sphere
Seismometer | — Battery module
— Deep sea release mechanism
— Acoustic transmitter
— Initial maintenance services
— broadband velocity response
0 — Underwater Communication
module
A — On-—site data processing module
— 4 channel, 24bit digitiser
— Real—time clock module
Seismometer | — Additional flash memory (8Gb) 5set 1,800 2010
— Hydrophone
— Buoyancy Sphere
— Battery module
— Deep sea release mechanism
— Acoustic transmitter
— Initial maintenance services
EEE
B : — CPU, Mem, HDD 5,500 2010
d 2] A
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v | #w A% o2 ot | e
= - U
1] CCD(CMOS) Sensor (Cam/ T dd BECHF 5) 94 F 50 2]
Camera) 55 A
2] Underwater light Bd R e =1 33 T4
L Lens 30
_’: 3] Underwater camera hosing CCD censorZ HIGHE3 A7 33 49
g 4] Frame Grabber CCD 94& AFHE HE 50 Sl
i 5] Computer with SSD(640GB) CCD %7 A& 2 A% 25 Entl
gl (1) Video Fish | ¢y 1 VFR System %7 76 U
Ry aRnE ur we, 54, 6w u L
j?] 7] Water proof Computer Case HerE Ba 83 ERtMIL]
i 8] Modification of CCD Under water camera housing®ll 2} 7 ERtik s
;i 9] Communication Module AFE W 94 A8 & 106 Ent ikl
k- - — =
- 10] VER Housing §§§;L§;§$ g T, S 373 )
11] 7€} A &H| 34
A 900
1] CCD(CMOS) Sensor (Cam/| 20) guzaraE 94 43 50 +9)
Camera) =&
2] Underwater light @ A Anle] 23 33 9]
Lnes 30
3] Underwater camera hosing CCD censors HIGHE 2 g 33 T4
4] Frame Grabber CCD 9G4S AFHE A% 50 9]
2) Video 5] Computer with SSD(640GB) CCD 94 Ay 2 A% 25 =
ZooPlankton | 6] MPU VZPR System A 76 ERti s
Recorder _ V
(VZPR) 7] Water proof Computer Case ziii Eg’ i, T4, R 83 EatvLly
8] Modification of CCD Under water camera housing®l] “g-2+ 7 Ent ikl
9] Communication Module AFE He 94 A8 5= 106 ERt ikl
10] VZPR Housing 33;;;%;0;?’ g A, = 373 ER K
11] 7€} Al5H] 9
a7 875 Ul A 2




—SFAEYd Y N 2R IS
= ) A BLE ol 5F 7t 5l 5 Hlo}
& o) T T == H—Htxl_% = o 1

1] CCD(CMOS) Sensor (Cam/ FFY TEZZIAE 94 737 50 T4
1. Camera) =5
4= 2] Underwater light I TR Y =1 33 T4
= Lens 30 Sl
A 3] Underwater camera hosing CCD censors HIGHET A 33 T
= 4] Frame Grabber CCD 942 AFHZE A% 50 T
4 | (3) Video 5] Computer with SSD(640GB) CCD 94 Ag 2 AH 25 =)
g | PhytoPlankton | 6] MPU VZPR System &4 76 ERik
L = = >~ = -
ijj_ ?\e]:}c);rl;i)er 7] Water proof Computer Case 3;3: Eg’ i, T4, 83 ExtMly
Al 8] Modification of CCD Under water camera housing®l] 2} 7 ERKES
i] 9] Communication Module AFE vo 9 A8 FF 106 ERE
=l = =2 ypl 2 = =
;]i 10] VPPR Housing gg};;;f;o;r’ g A, = 373 ER K
Ll 11] 71EF Ay 9
| 875
2. = VFR, VZPR, VPPR¥I} &5 o
A I MPU =5 AntiBioFouling System & 76 =7
:’;i M 2] System 237 82 SR
% AntiBioFouling VFR, VZPR, VPPR Sensor, under
- 3] System A2} water light % system]2] BX 5 319 ERtik s
s System 7% Au) o] AR QS ukx
/(] (ABFS) 170 <] = O
Al 5] 71E} A8 133
i
2] Al 610
= 58 OO AE (Z=)AA]7
1] VFR System (4 set) 3; WY fedE @A 2,520 =) 7
f@ﬁ;"gﬁg 2] VZPR System (4 sct) TREGAE (DU A5 2,450
3] VPPR System (4 set) AEZIHIE (DAL B 2,450
2 A 7,420
S 1] VFR ABF System (4 set) VFR System®] A& 23X 853 ERRES
&= AntiBioFouling 2] VZPR ABF System (4 set) VZPR System®] A& _OL%HOP:A] 427 BRIk ES
= Sytem T3 2] VPPR ABF System (4 set) VPPR System®] A& 2 W] 427 ERk RS
A | 1,707
= 1] VFR Data Analysis (3 Yr.) VFR Systme A& A 2] 750 ExtpLls
%3 2] VZPR Data Analysis (3 Yr.) VZPR Systme A5 # g 750 =) 7 ek
e 3] VPPR Data Analysis( 3 Yr.) VPPR Systme A& A 2] 750 S
2 VFR, VZPR, VPPR?] D/B T&%&
& 4] D/B % System (4 Set) AFE system, 7717 2 ARk A} 200 =
Al SR A AN AR AF
2~ [e) o A Sl
:g} S A2 B4 @ Yr) lgFR, VZPR, VPPR] 4 A= & 1,000
Tl 0 £8AA [6] FA ug vl G U8 7} system 2 Set
T TR, VPR, TP HE, A 52 & ) 4,563
/ VFRABFS, VZPRABFS, ’ ’
= VPPRABFS,
& A EE 2 set:  CCD, Frame
71 FA B HAARE Grabber, Lens 5, 2loll B2 A%t 960
o] A8y ¥
8] Al=E &(R1%H], 4 Yr) 1,333
9] FA HFE 7|E BE (44) 1,333
2 A 11,639
= A 24,026
2) 28 AMAGEE A=)




O FsA=Fstg A2~ BAADAA System¥}9] &4l

T A E GG A 2 A BAADAA Systemo. 2 Ax A
‘BAADAA System control signal %4l

Q@ AEAg % 7

Al AR o] A

1% AKX W, DBE AE

@ Data Base

AR AT AR AE

@ Processing data handling

AW 5 - 3 713 R A AR o Al AAIZE AR AlE
Z+Z output devise(©]W]A], =LY, file)E o] & HH AF
A+E 78 System AFE data E=A

© FTFEN=E &

Data Processing &

Classification Processing data

handling

DataBase

Communication with
BAADAA System

<¢8 A2" V)5 mAE>

3) 287l U9
O 194 (09~10
— FoAEEY A EE, AR £ 2RO, A2 AUAAI g

5}5} 2]
H =

A= ATN(EF

rL
N’

S
J.L,HJE



O 2e-A(11~13)

4%
e BRTE PIPA G P A% mel A/ HEES
A
AGYZ QYA 280 3] A% 2] AG/ANYG H=EA T
AGAZ(Z718)e) oG B B Zeage] AUE ¢y
J

O 39A(13~154)
- FEABYGP YA 2T A X 2 2§
BAEg] $§ L AR IS
7t pEpE RS A RS
53 dlolee] ®47% 54 nel
7} 2R 54 el 75 7%

4) 7€ &4

(1) Z+= A 2 ZH(HW/SW) S5

O nprst o A o] A gt

— CCD, Frame Grabber, Lense, Light 59 Z}= A4 ¢ #n
104 o] oy} ARE AR 2EE Fsl] 201 o] AREo] T}
7hel e}, 2+E AAASE, LED &)
O AlA 2 AAu[(S/W)e] shE ¥t
— CCD, Frame Grabber, Lens % oju]x] &2 sz g a0 Zo]oA 4=¢]
— Mooring system®| & 7}53F HFAANA LS Akt 9] R/DE

A 5t

©

of &
oo
re

e

flo

Nt

[P

(1

(2) CCD, Frame Grabber, Lense, Linght, Housing & AntiBioFouling System 7]%
12
RN |

O CCD
— gz RApEo] AL P8 JAS fAd A
D a5 A5 HZo] gloBm=Z Bio Foulinge] &
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[1] 14 pageoll MAIE Solar Panel®| ZF(ENFY E= Efbd) I M={ZF o

» 2t oiE2le] M ¥ sie2] Y

: Z} Solar Panel®| M= MM A FF

: 3iglo| 12 E< HlE{2|E 0|88 Fo| & Jks AlZt
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T OFZF AR Al 5% WMIRF ALE-

= 9 4 a8 4.8A, 35V, 160W

— FoldA= wig g S ?ﬂ%-% 14/15VE FAlsle] A&ES Fapa
- Ak ZHA] 14VX4.8A = 67.2W
NEE FHA, 15VX4.9A = 73.5W
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21 P I s R 14 7}
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=5 ° Aut=4: 4346.5W
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- 60% a& D 5AIZH(oR, A9 AlZH)
— A Zteo 2 g8, Hu 70%
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O BAADAA A|~Hl 2A7F 3= z}8(Raw Data) &
— Sampling rate : 30kHz, Quantization bit : 3% — 10bit, A — 24bit
hydrophone <~ : 6517}
— 5732 Al °F 468 Mbps Z &
- 2010 FEAdAR] 4GS o] & A5 AA &4l Al 1GbpsEAle] 7Fe
P 4G—0OFDMA (Orthogonal Frequency Division Multiple), MIMO
(Multiple—input/output) 7] < &= ©] &3k 44t o] 5&FA =

- AAHARE APdAGER A 8X8 MIMO 7|&=2 HUl 3.5Gbps B Ad Az

g
A A AT Aol OFDMASF MIMOZ &S A <, §-o] SAEy
AT <7

O ofat &4 & Fatedad EoF (Fof 17He 2709 &3 AlA 7])

- T 7ted AR T (s AE8)
<% A= 200 KByte/3]+header X 100 KByte/3] =300 KByte/3]

— raw data =% @ 18MByte/13] 8= « 123]/4 = 216 MByte/d
(3t= t]z=ol A= )

[3] HLA % VLAE MHA{et Fu|e| =& &4 %

: &% SONAR HMAe| &< olo|] A83=0f JFUoM ALESQ Hez Yn UF
(ADD & HEZJL &el). oo cish 274 MA| & XU ZH| JfHol cist x4H
EQF

[0 HLA®} VLAO] A2 Hydrophone E/L(Export License)©] B Q3% =4 &5

of &atut, =l 71hellA ol ik =
O AH7FNF 6009 E Abst o= AE oF

[4] BXIAHEZ] L& 2AHXIZ 2H
: & Ho|xloll X £F MAe] FHA| AHzlof sl 7|&stn UF. FA2 & H 7A
oz HMAl 2. SL, TL, AN, DI, DT &2| &ofofl cigt dyelo|l 4o 7|
o] AZ. AT MY 23, Zt AFoE  BXAHZ HA| 23



() Ak go] a4

okz} She) A
SL Source Level S99 9
TL | Transmission Loss | 54l &4 AT oy &4
AN Ambient Noise | F%¥ &5 9 - 2A 24 &5 534
DI Directivity Ind Ak X dole] S99 Xgd (Directivity )=
irectivity Index )

TA 2 YERd gk

X Al FA o] & e AANEE 2T/
DT | Detection Threshold o o

%% H]&(SNR: Signal to Noise Ratio)

O T3 g1 AE
O A& 79, Passive Aoz F8&A o280z GXAZ(DR)S v
o] & T U=
- SE(Signal Excess) = SL — TL — AN + DI — DT
- 714 a3 22 olEA Parameters AR (EA BFAHAAME T
Parameter7} £A3tY 1 5 3+ 71#] A A)
- SL = 105, AN = 80, DT = 0,
- DI = 10log N = 10log 101 = 20dB (N: AA 78)
- SE =105 — TL — 80 + 20 — 0 (SE=0, F-&o] &€X&E& 50%%] A%)
- TL = 60dB
— TLell #3 Aoz A
_0.11f2+ 44f*
1+f* 4100+ f*
TL = 10log r + arl0® = 45 (a«=0.005)
— 100Hz o X34 (Fx&E: 50%)
-1 = 31x10" yd = 310 kyd =28.3km

&

+3.0x 102 +0.0033

a

F9<=(Hz) | AN(dB) |44 7§4=(70) | DI(dB) o =2 94 (km)
100 80 101 20 0.005
200 75 101 20 0.008
400 64 101 20 0.02
800 58 101 20 0.053 | °F 10~36km
1600 54 101 20 0.111
3200 51 101 20 0.216
6400 42 101 20 0.558
% 10 ZF Fuae 3 2 SLS 7H4
20 537} %HX19} ol whabE o wic) o 3dBo] ZH| 7} O‘OMU%
A SANE EFo SLEa e ?E@L factorg¥ Wol ofaf Zo]
St HAAYE HY 7 A5, TS AA A E‘XVMOH e At
= Pilot A|2~Hlo 2 308 A3



ozt QAXE Hef

[1] HLA(Horizontal LIne Array)2t VLA(Vertical Line Array)&tle| 7| ZHHE 9l
2ol HLA == VLA 4oz 3HE Al HA| 23 (YAFES| ARRAYH:
Aoz FHE AR HA| 2F)

[]
N,
HH>
OZi
rﬂ

00m o13h #3, Aol (ki 50cm: M, 1m Zlo)a}ar ol zayglel elgh 3]

2
& WX E 93 Protect cover &b

- Bio—Fouling®] $1<
- Flow noise7} 7] & (H A E0] filter )
- ©&F
- A A (linearity) A2 93] X7} Folsh} ARrmAz] A] /WHozm wA 7}

olr

A B 2Rl e dol kTt w5
O A€ HLA(Horizontal Line Array)
— HA L% A9 SCA(Sound Channel Access)oll A2 X]
% SCAE S3zge] &]3 sound channel®] A
— &M SCA= 200~400m =41l i, 44 300mel 23] oA
- &4
o= P9 F3Fo] )
:300m FAol M= siF7F vk Flow noiseZt 719l §l+
- @A
284 (linearity) A5 98 A7} dolsht S/WH o= A 75

YA & Array 7+ Al
O HLA: SOSUS System®. = "|= oA X
— SOSUS system ©| H|3] HLAE 5o AsAe] 7|&o] g, Hxwy 7]

Zo] E7}%5, ASP(Analog Signal Processing)”|% 4§



% BAADAA Systeme DSP(Digital Signal Processing) 4 -&
O VLA @ #%%41 7 (Tomography)E ¢l 2 ¥

— SIO(Scripps Institution of Oceanography)

— WHOI(Woods Hole Oceanographic Institution)

— 1= Naval Air Development Center: 19773 A X

® 2 X AAE/E, Bl el AR T
O USCG: sidH e sds dstr] A3 da Axdlow 28367
e, At YAAD Tt 7=l stolElA F-o](High-Tech Buoy)E

A Foll A

O slolHl A H-©](High-Tech Buoy)

- T s FFS "X st vk "Wl AREE = 25feet 7] 9
HEATE dEd Ad7hA] AR ASE, FENE 5)F 94 2
AEHS Fa sfdret7] e HE

- Ak 3 Aleret ad, 2a o v MY T adE R

g 4 glom, MubxlsAH 4 %] (Automatic Identification System)E

o
axﬂ o] } MukS A Qs oA} 300% o] dubEEA AW =
or o

O v FZAEZI= 3§97A]8ke] Dana Goward: “3dHelbe] sA)e ujx|e]
ol e do] HojR=A] & ¢ e w9 2tk stelHa
ol I3t 7P dve As dE=E Zﬂolr/}"ﬁ]rﬁl s, 5
Folo] AX2 u=o] AL FAIAA|ZF Upgraded Zolil, 3 &<

18 F719h A 280l =i vlgol A7k solekn @
- Aned
-1, 2005, PhRE AME SPAAT oleF EH ANFY Y5

T St AR e 8] A, A 89, A2%, 49-57.
Kitchin, David A.®] 1¢l, 2005, Multi—line towed acoustic array
measurement unit.
[0 YA Array 75 At

shape

O YA FEl= Arraye =938t 537 o= WakllA edA] 34 270 Arrayell A

AT 5 A Hol B9 gute] QAGoEVE gutel BF AuE AS @ £
o]l o
P H1



[2] HLAEH|S| #Ho|E& o|88 MAMMx| g4le]l A< #o|Z0| ZA Eol =10
ZMoz Mx|Eojo} MUz =xtstn Yctn L Y&UCh 2 o|Fe}t Ho|
£0| Z0f X[AHLl ol 2 AMFEo| Ly H2MMAX|ol o|X[=

of sk
S

O HLAS A&A +

d A

O HLA®9] 4% A3 A (linearity)o] SH<] ¥
o] u/\—OJJr, ANoAe Al B FEed dig BAT A
O #af-& HLA:= afjA el wjdw] 7] wjiel Aol o
— A Al GEst AA ] X9} MPAFS 7] 18] HFANA (depth sensor, motion

sensor)E ¢ Ax|slo] o]ERFE dojW ARE T HLAS AdAS BA
O Adlg HLA= =7, i o9 =24 &= oy 23f AleAE pe.219] Deep
water BAADAA System X% HAFE A7} o] anchordt 43 HEE ©

O T A= ]‘Q‘ HLA
o] A< (tension) F-ofste] HPFPS X

JAIBHAl A& HLAS e 1 ARE BFAME 53] 741 & =AHH:= 4
O|HE S/W HAOS R 3|4 75
O Pilot Systemo®l] A

FFOAT FUSAT A AANE 9T

FAY ANA e

L=

N

ol2{3k HLA®] Ho= ?l3

gk AP BA Aol g A5 A7

[3] f2lHzte] g2 +=F FR=Zo0| |£0P SollMel T AHEI7L S, Sdl
o % < 1m = %fEﬂ# ‘Rin SYEYSA A0l MX[E CCDFt

%fEﬂ# UAZF. OlHH =2 Helel =
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e 19 15 16 0 0 0 0 50 | 34.5%
H/w 04 10 4 3 17 11.7%
TZEERY Y
S/ IR e 5 3 1 9 6.2%
Ep— H/w oy 16 8 4 28 | 193
Yl P
= Sow ape 5 3 3 3 14 9.7%
SESZESN O 1 1 2 1.4%
a7 16 8 25 11 7 3 0 70 | as.3%
zeHz 7= 5 3 ° 10 - 0o
Hed za A
U DB PE 2 1 0.5 0.5 0.5 0.5 5 3.2%
iy
T PSS R 2 ? 2 ? 2 10 7.0%
27 a 7 B 45 2.5 2.5 2.5 25 | 1row
2 35 30 47 155 | 9.5 5.5 2.5 145 | 100%
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AS2E 718 Y Y 245Y 15 ot

09 (1Lt =) | 10245 =) 113248 =) [1207H8 =) [13(55H5 ) [14(6 505 )| 157 AHS =)
HHew) [22s o
=2 s % @) | 2% @) |39 =) |39 =) |39 @) (3% @) |39 @y
slaE =5 A BT ¥El 7s 2 2 2 2 2 2 12 16.6%
mE =2 Ol 8 &8 7= 2 2 2 2 2 2 12 16.6%
SHE == 718 2 2 2 2 2 2 2 14 18.3%
bl WED =2 7|& T 2 2 2 6 8.3%
S ARRE BX| 71E (SAR 7|ghH 2 2 1 5 5.9%
=0 2 ER HSE 7lE 0.5 1 1 0.5 3 41%
= 8.5 9 11 8.5 7 6 2 52 717%
H/W - 0j 0.5 0.5 0.7%
Z=EEFY HE
SIW R 1 1 2 2.8%
Hw o 5 5 6.9%
M| AE A O _
FEITE | wzmes
= S N 3 3 21%
ygameslo 7o @IS ED | 1 1 1 30| a1
E 15 0 1 1 7 3 0 135 | 186%
I—E—%%@ 7= (24) 1 1 1.4%
e eg
AAE 28 O B TE 5 5 6.9%
[ A
A JES-ESTRp 1 1 14%
B 0 0 0 1 0 0 6 7 9.79%
A 10 9 12 10.5 14 9 8 72.5 100%
oll &F & 2HAl AlAE Of A
DQ‘E";"E 10028 ) [190aT A 3] 120ant 9 ) 106RE A ) 18 BREE ) 5 TR )
U | Mg o)
2% == S (2w [ F () [ FU (@A) | 3 @W) | FH (@] 3 @[3 (=)
HYRAIEA & 10 10 10 10 40 24 2%
dd = A 2 EE 5 5 5 5 20 12.1%
ESIED
e RE 24 = 10 3 3 3 21 12,7%
| 15 25 20 18 3 0 0 81 46,1%
Hyw 0K 1 0.5 1 2.5 1.5%
TEEEMR MY
S 3 2 2 <] 12 7.3%
RpeT— ) e 195 | 15 1 3.5 | 215%
ST iR PP
S N 2.5 3] 1 19.5 11.8%
MELTEYH PO (HAHGL ZED 3 1.5 4.5 2.7%
23 T 4 3 5 22 21 12 T4 44 8%
EEE
Lc%*:.:ql)-_rl= (& 2 5 1.2%
ANig 22
Jes o= 2 DB TE 3 2 5 5.0%
RALE
A28 RA B 1.5 1.5 3 1.5%
E | 0 0 0 2 0 4.5 3.b 10 6.1%
B 22 29 23 25 25 25.5 15,5 165 100%
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2. 7Bl F7I REAR
- M3 M JIST AN 2 —> HA HMEE XNEE gd AXY 200042l
ol Daj=x] o 1Y Y=Y 7|E22 =HojUS

LI ]

-8 BAADAA system-& 12m Buoy
Bz g oA XS4 100 ea
ER IR 0 %
e a8
Size: 1680x837x50mm (3]A}®: BP Solar)
B oF A x| AFOF At 16V (nominal value)
=9 200W
st AAE 7hs ™ [(200Wx<2.5hr*<0.9") 4+ (200W>3hr<0.6")1<0.7
(B4 A 138) = 567W
3 & AL ks AY
st & A Fs 6.7 KW
(kA= 10078)
*90% o)A E& : 2.547F 60% E& : 3A3
(9 FaF 9% 2,00043F)

o BAADAA A 2Elo|A @ FE o]« A% e 1Y oF 399 KWE HUYHAS o] &
3 A2 1Y oF 56.7 KW7F Ho] 16.8 KW o] o] backup BlE 2ol A%
o WiEE]o] A A glo] 7U7F AREE = gle ] Wig] wiE e 7L S

o o]t M AR HY AN ALES pilot system AP &0 E HA AP A|=E
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> BAADAA system =80l a3 Az
Al = gn & A8 A ZE A 7 14
n2 ARAF (1AZF 71%) ARAF AEAF
BAADAA A% EA (71 3#SEF X3
WIND 5mA X 2 3600s 10mAh 0.240 A
HMP45A 4mA X 2 3600s 8mAh 0.192 A
PTB100 4mA 3600s 4mAh 0.096 A
DGPS 0.3A 190s X 6 = 1140s 95mAh 2.280 A
SIM Board 6 mA X 2 60s X 6 = 360s 1.2mAh 0.288 A
Buoy
50mA 3600s 50mAh 1.2 A
Controller
WAVE 15mA 3600s 15mAh 0.360 A
DVS 70mA 10s X 6 = 60s 1.17mAh 0.028 A
ADCP 3.9A 10s X 6 = 60s 65mAh 1.560 A
HLA 41.5A/line X 3 line 3600s 124.5Ah 2988A
VLA 10.5A/line 3600s 10.5Ah 249 A
S/V 50mA 10s X 6 = 60s 0.83mAh 0.020 A
SBE39 23mA 10s X 6 = 60s 0.38mAh 0.009 A
Orbcomm EA1:2.5A, ™7]:90mA | $41:360s, ™7]:3540s 130.17mAh 3.120 A
A4 350mA X 10U} A% 360s
CDMA %Al 120mA X 10th Z=al: 40s 39mAh 0.936 A
7]: 2mA X 10TH ) 7]: 3200s
Compass 45mA 3600s 45mAh 1.080 A
Active Z41:260mA
’ E21:60s, H7]:3540 63.3mAh 1.519 A
Radar 7]:60mA ° s, &) s m
il o 5 A u) :
0 5ma, H U ¢ 5mAh
10mA, @ 3600s .
o A0 . N ¥k : 8.33mAh
ML140 AZ AL w1 0.67A vk : 3000s G 7S 1.500 A
@ (07:00 ~ 19:00 AT S 600 e
jilgoo o )| BEAE ® | 111.67mAh
1) :00 ~ 07:00 )
3,251.4 A
A
12VDC 71& 39.1 KW
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TS A HEBE A

Data Acquisition

& Processing 2.1A 600s 350mAh 8.4 A
Board
R 35 mA X 60ea
Acoustic Filter 600s 350mAh 8.4 A
(1 ea—Module)
X
Preamplifier | -0 it % 60ea 6005 350mAh 8.4 A
(lea—Module)
25.2 A
A
12VDC 7|+ 302.4 W
A A 2 A
Broadband
Sensor 20.8 mA 3600s 20.8 mAh 0.5 A
(CMG-3T)
Digitizer 41.7 mA 3600s 41.7 mAh 1.0 A
RTC 0.84 mA 3600s 0.84 mAh 0.02 A
DPG 5 mA 3600s 5 mAh 0.12 A
1.64 A
A
12VDC 7= 197 W
ST
oA 7]
(2/4] 2=¥1) 10A 120s 168mAh 4.04 A
Sonar 50A 60s 833mAh 20 A
2} 8 %
Fs7 e 0.35A 3600s 0.35Ah 8.4 A
Al 2~ €
32.44 A
2 A
12VDC 7]+ 389.3 W
Z AR AY (14, 12VDC 71¥) 39.9 KW
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= =& MM Ad (128, 256)7} Bol 7t AME A wuieh A<t st #Adel
9e M-S 300 VDCe] nHgtew FFEtA A&
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7F FHE(AA A ALl whEl thE)
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. M&XES GOl M4 CHAl REERUC 27XE #fo] ST bukEBASE
HMAIEO] g FHY ZHXE RAl 28

LI |
ok <A13] BZ71F) ol o] B &
— Ak =
Soraia A7 71%4/CTD,DO,pH #= 300 bytes
=/ — ADCP 3 KBytes 1.05 Kbytes
o — WAVE 200 bytes
— 30kHz sampling X 24bit resolution X
HLA/VLA ] 17.55 Mbytes
651 A<
A A A — 40sample/sec (SAC A7 #A& &2)) 0.14 Kbytes
S0 <] 3 — 200kHz sampling X 8bit resolution X
- 1.35 Mbytes
AIAAE A 300sec
— 100kHz sampling X 16bit resolution (
TFA =& 90 sec ensemble average) + header FH 63 Kbytes
100 Byte
¥ A °F 19 Mbytes

*ASCII Zt=E binary FE® F53F &% (Y55 70%).

o & Alda Zo| Fo|E o|&d HOIE(FESEMA)E 0|80 HLA HAEg
Zof mooring M FHE s Al HA| 23
—> AEMol MAIE SOSUS § ol=, 7iict §9 A|A®2 FHo|go| FHAFHEF
B 49 MEo HAd=o UF

-> M35 H Hlole M&e EF 'S

LI |
o F& 7IATAAN FARE 5 R dHelH AF)S o]&d Al AlA Al 2 El
752 Lol A tdetA SEE Us
o Folg o] &3k Y A AA A" FH2 FAA N dATom v = 9]
75 20081 F-H 61d7F OOI(Ocean Observatories Initiative) =71 #AE T
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3. HF (RI&HA

M5 32 HEA)

TEL:+82-42-488-2374

HEESONG GEOTEK CO., LTD.

1363. Wolpyeong-Dong. Seo-Gu.

Dagjeon. 302-852 Korea. OPFER SHEET REG. NO : 08-0416-1

OFFER NO : HSQO080416

FASC+82-42-488-2375 REF. NO :

E-mail address @ 963723 (@ hanmail net DATE : April 16 , 2008

MESSRS KORDI(Korea Ocean Research &Development Institute)

We are pleased to offer the undermentioned goods on the terms and conditions described as follows :

MANUFACTURER | Guralp Systems Litd ORIGIN United Kingdom

SUPPLIER fu;{aj:a?;:jj: z:jie':a Park ;];.;P:R\IG London Heathrow Airport
Aldermaston Feading, Berks RG7 8EA

DESTINATION Inchon International airport, Inchon Korea| PACKING Export Standard Packing

INSPECTION Maker's mspection is to be final VALIDITY May 16, 2008

DELIVERY 6 Months after receipt of L/C

By imrevocable, confirmed L/C to be opened with Lloyds TSB Bank ple International Oper
attons Centre PO Box 63 38A Paradise Street Birmingham, Bl ZAB before delivery of t

PAVMENT , , , -
he equipment, F.O.B London Heathrow Airport, payable at sight against usual shipping docu
ments(commercial Invoice, packing list, awrway bill). The L/C expenses are to your charge

Verv truly yours
HEESONG GEOTEK CO., ZTB..
ACCEPTED DA

|2\
By president  Ki-Seog, \iﬁﬁr‘f

ITEM Portable Seismometer

80 |* 0.0027Hz (360s) to 100Hz velocity response. (Other

9000 | options available)

* Qufput sensitivity options from 750 up to 10,000 Wim/'s
(please specify at order point)

* Feedback electronics mncluded.

Very low power operation.

8.5 mch Glass sphere with installation base

65degree levelling gimble for 3T inside 857" sphere and

the controller.

* Fluxgate magnetometer mtegrated within package

* Tempreature Sensor

* Inclinometer

ALL cabling and waterproof connectors are provided.

Extra glass sphere for increased buyoncy.

Item | HSK - o . __ Extended
speription ; nit Price I
No. | Code penp Qty Price
1 9015 |CMG-3T Very BroadBand OBS Sset | €53,550.00 [£267,750.00
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Item

HSK
Code

Despeription

Qty

Unit Price

Extended

Price

(%]

wh

9015
80
9000

CMG-DM24 digitiser for OBS

Unit housed within a glass sphere

* 4 channel, 24bit Digitiser.

* Calibration of all the sensors with broadband noise to
give sensor response and the frequency response at the
bottom of the seabed.

8 channels, 20bit slow rate environmental channel

* IEEE 1349 (firewire) data port.

2 RS232 —- senal ports for control and data collection
* 4 Gb of FLASH memory

* Disk drive to collect data is provided

AIL cabling and water proof connectors

Real-time clock Module
0.8%10-8 dnft over —3 to 14 degrees of temperature. < 0.3
Sec/Year

Additional Flash Memory (8Gb total)
* Six months deployment at 40 Samples/sec

Hydrophone

low power very low noise amplifier. Preamplifier Designed
By Giiralp System. Optional Frequency response. Can
Operate at 6000 meters.

ALL cabling and water proof connectors

Buoyancy Spheres & NMechanical Structure Mounting for
digitizer and the acoustic transponders and the FM
transnutter. The BURN wire release mechamism for the
Sensor,

operated during mstallation. This STRUCTURE 1s used to
lower the system to see bed and to raise the system to
surface.

The structure has lifting hook for the winch.

Control electromics for the release mechamsm and
onmmunicator

package.

Strobe and FM TRANSMITTER with antenna to locate the
system when on surface.

ATL cabling and water proof connectors

Hydrophone is connected to the 4th channel of the digitiser.

Sset

Sset

Sset

Sset

Sset

£218.605.00

€2.993.00

€4.,508.00

£14.018.00

€143.325.00

€12.600.00

€14.965.00

€22.840.00

€70.090.00
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Item

HSK
Code

Despcription

Qty

Unit Price

Extended
Price

9015
80
9000

Battery module (up to 12 month capacity)

4 Battery modules. Each battery module i1s designed for 2-3
month capacity. Waterproof casing with connection and
cabling.

Internally disposable battery cells.

Deep-Sea Release Mechamsm

This 15 acoustical command operated release mechanism.

This system 15 manufactured By Giiralp systems and has
been tested at 7000 meters with OPEN/CLOSE operations

exceeding 400 Times without failure.

Acoustic transmitter and responder for release mechanisum
No data commumication system 1s provided. The transponder
however “pings” back for command acknowledgement.

ATL cabling and water proof connectors

Transportation packaging per system

‘wooden crates for transportation

Traming for 2 engmneers
Flexible economy air fare to UK
1 week accommodation paid

1 week meals and incidental expenses paid

Installation Engineer

Flexible economy air fare to Korea

1 week accommodation

1 week meals and incendtal expenses

1 week labour (reduced rate)

[Acoustic transmitter actuator
(Acoustic transmitter actuator to communicate with the OBS
package. (Mo data packets). NOTE Ounly one unit is equired

for a set of OBS packages.

Sset

Sset

Sset

Sset

lset

1set

1set

£24.885.00

€6.615.00

£10.868.00

€1,364.00

€13.334.00

€8.481.00

€26,775.00

£124.425.00

€33.075.00

€54.340.00

€6.820.00

€13.334.00

€B8.481.00

£€26.775.00

Freight cartage & Doc. charge

£€4.000.00

Total FOB London Heathwow Airport

£802.820.00
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