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HFF 1] aEe H7i8 fAH|E( 40| 68 79 M=o EIXRZ ZM)

CAFE BUHGSEAAN

g5 AT ERA LT A (3)NDS
Component 3 components, XYZ 3 components, XYZ
Type Borehole Type Borehole Type
Velocity output

) 120s ~ 50Hz 120s ~ 50Hz
Bandwidth

Output Sensitivity

2 X 750V/m/s ©]%

1200V-s/m F 0.5% precision

Self Noise

below NLNM 1/20 to 20Hz

SELF-NOISE PERFORMANCE PLOT

o
B
Y,
My,

PSD (dB wrt 1m*2/s*4/Hz)
t

-200
1000 100 10 1 0.1

Period [seconds)

Remote control

Lock, Unlock, Centre

Lock, Unlock, Centre

Operating 5 .
-20 to +65T -20 to +557T
Temperature
Input power 11 ~ 30V DC 9 ~ 36V DC
Mass recentring ) .
+3° from Horizontal +5° from Horizontal
range
Hard anodised aluminium, - D
Materials Gold plated contacts, gteggnlceosns cséiilecoto}?mg seals
O-ring seals throughout
Damping Electromagnetic type Sea Con connector
Dynamic Range 130dB ] ?r%)?r?dlb20 secons to 10Hz
Connector Waterproof and durable Yes
Signal Cable length | 120m ©]% up to 300m

Surge Protection

Unit

Including Surge Protection Unit

Surge Protection Unit #|-&
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A LHM aTALS

(5°NDS

Component, Type

Tri-axial, Force Balance Borehole

3 components

type
Dynamic Range 130 dB o|AF 166db
Bandwidth DC to 200Hz DC to 450Hz

Full-scale range

+0.5g (initialized), user selectable

from *£0.25g +£0.5g, £1.0g, £2.0g,

+0.5g (initialized), user selectable

from £0.25g, £0.5g, £1.0g, £2.0g,

+4.0g +4.0g
) ] By separated calibration coil | internal calibration coil, selectable

Calibration ) ) ] o ) ]

including suitable calibration device | signal

+2.5 V oA, user 140V o)A, user

selectable for 24-bit selectable for 24-bit
Output o o

digital recorder digital recorder

(24-bit or more), differential (24-bit or more), differential
Linearity 0.1 %, or "%k nonlinearity < 0.015%
Damping 60 ~ 70 % critical FBA sensor

Zero adjust

Simple adjustment by user

software adjustment

Watertight to 1000 psi,

75 mm diameter x 470 mm

Watertight to 1000 psi,

75 mm diameter x 470 mm

HouSing b2l bRl . b2l bRl .
(37 x 18 3/4” stainless steel (3”7 x 18 3/4” stainless steel
type 316) type 316)

Protection Against electric surge Against electric surge, RF, EMI

Input Power

DC 12V from external device

9 - 36 VDC

Power cable for
connecting

accelerograph

40m o]%

up tp 300m

Connector

Waterproof and durable

Sea Con connector

Operating Temperature

-20°C to 70°C

-20°C to 70°C
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3. ARFHARZA

l
otk

I
=

At g M

8TAR

(5°NDS

AR BREB)RZFE AAZ 5378 of

AWM B 2HEH AAE F=F g o}

gz AASE fgxExs gy w | S22 AANE gAEAs gHE He
sjo] 714 AABAALTNA RTHE | glo] A BAN 2N 2 FHE A
e | AER AR AA AEselel dv e e A s
FAAE ANZRE AN P8 A | FENE AR AN S8 A
A58 9] Hgt(Max), H2zMin), FH | AFF o] Hogk(Max), FH2#Min), 3
#(Average), GPS#tS EAA|A®lo g2 4 | #3H(Average), GPS#S E4A~H o R
AZF A7 A% stelof dhl. AN AR A%
6 or more, two group
Sensor i i
separately galvanically and opthally 6 channel
Channels isol
ated
Dynamic
135dB ©|%+ > 138 dB
Range
A / D 24 bit, or more with 24 bit, or more with
independent digital signal independent digital signal
Converter processors processors
Sampling 200, 100, 20, 10, 1
Rate samples/sec Other rates available 10 to 5000 sps
_: up to 64GB
Memory 165\/? %]A/l\\{[ on plug-in 8 GB flash memory-other
module ="s capacities available upon request)
Storage 16 GB o] up to 64GB
. 1serial port, _ _
Communication 10BASE-T/100BASE-TX PORT/Ethernet E-T/100BASE-TX PORT/Ethernet
Networking | TCP/IP, with remote login TCP/IP, with remote login
Timing GPS with antenna and cable (15m GPS with antenna and cable (15m 9]
o]4}), Signal arrester, accuracy<bmsec to | %), Signal arrester, accuracy<100msec
System UTC to UTC
Transmit
Data mini-SEED, MMA(Min, Max, Average) mini-SEED, MMA
Format
Protection | Against electrical surge Against electrical surge
Power
12VDC for connected thesensors 9V to 36V DC
Input
Resolution | Least Significant Bit= 2.5pV ©] s} Least Significant Bit= 2.5uV ©]3s}
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—

4. A4HE H T

~
e ALEGA ST (FNDS
Power Input AC 220V£10%, 60Hz 90~265 Vac 47-63 Hz
Output current 15A, temperature Output current 20A, temperature
Charger compensated for sealed lead acid | compensated for sealed lead acid gel
gel type batteries type batteries
12V/100AH, sealed lead acid gel| 100 Ah to 400 Ah
Battery
type Gel, Flooded, AGM and Pb-Ca
Power Output 127 15VDC 127 15VDC
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[H&F 2]

Ol &MH| Ok FZH| M E (R

1. AlFE BHgES= A4
Mt 2™AM E®3SXI2H @AUC| AT A
as 3 QX okA] uzg R TIY uzsg
tComponen S%(YZcomponents, >3<Yzcomponents, >3<Yzcomponents, 3 components, XYZ | 3 components, XYZ
Type Borehole Type | Borehole Type | Borehole Type | Borehole Type Borehole Type
. 40V  peak-to-peak
\éiltomty differential
put|120s ~ 50Hz 120s ~ 50Hz 120s ~ 50Hz Selectable XYz or | 1205 ~ 50Hz
Bandwidth UVW mode
Output|2 x 750V/m/s |2 x 750V/m/s |2 x 750V/m/s | 1200V-s/m  +0.5% | 1200V-s/m + 0.5%
Sensitivity (o] PN O| At O| At precision precision
200s (0.005Hz) | 200s (0.005Hz)
Self Noise 5)?2|%Wto ZIE)IH;IM to 20Hz | to 20Hz
(vertical) (vertical) T——r B AR
Remote | Lock, Unlock, | Lock, Unlock, | Lock,  Unlock, }g‘t,zmsl au:c;inate()c: Lock, Unlock,
control Centre Centre Centre upon cgomn;and Centre
Operating
Temperatu | -20 to +65°C -20 to +65°C -20 to +65°C -40°C to +55°C -20 to +55°C
re
Input . . . 9 to 36V DC .
power 11 ~ 30V DC 11 ~ 30V DC 11 ~ 30V DC isolated inputs 9 ~ 36V DC
M a s s| s 0 0 o
. +3 from | £3 from | £3 from . +5 from
;aerfggtrlng Horizontal Horizontal Horizontal Not required Horizontal
I—||ard anodised :—|ar<_:l anodised :—|ar<_:l anodised
aluminium, | aluminium, aluminium, . .
: Gold plated | Gold  plated | Gold plated Stainless steel | Stainless steel
Materials contacts . | contacts contacts O-Ring seals Sea | O-Ring seals
O-ring seals | O-rin seals | O-ring seals | CON connector Sea Con connector
throughout throughout throughout
Damping E;%cetromagnetlc E)I/(E)%tromagnetlc E)I/(E)%tromagnetlc Sea Con connector
Dvnamic >150DB >150db
Ra%w e 130dB O|Af 140dB Ot 140dB Ot from 120 seconds | from 120 seconds
9 to 10Hz to 10Hz
Waterproof | Waterproof | Waterproof
Connector | 54 durable and durable and durable Yes Yes
120m  O|&(7]
Signal %7“% 71%'%
Cable a&rgﬂ SE | 120m ol 120m O| At up to 300m up to 300m
length Stz = ﬁl& 'Z’
=)
ISDrgterctglJog Including Surge | Including Surge | Including Surge | Surge Protection | Surge Protection
Unit Protection Unit | Protection Unit | Protection Unit | Unit XH|& Unit Hl&

# we kg
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2. AFF IS EAA
Het 28HM @3 ESX| 2= @AC|of| AHANA
&= 77 QR okA Az QR okA Az
Tri-axial, Force | Tri-axial, Force | Tri-axial, Force
_(I_Zoré]ponent, Balance|Balance|Balancel]3C FBA 3 components
yp Borehole type Borehole type Borehole type
Ea%gré amicli30 dB ofAt 155 dB O At 155 dB O A 166DB 166db
Bandwidth DC to 200Hz DC to 200Hz DC to 200Hz DC to 450Hz DC to 450Hz
+ 0 .5 9405 +05 + 0 5 g/ 0 . 5 g
(initialized), user | =29 user | L. USer | initialized), ~user | (initialized), user
Full-scale | selectable from ie(l)ezcggble +%)r%gw ie(gezcngle frorg selectable from selectable from
range 1000 i20% |10y 2205, | :10g, 2 %, i1000 1208 |36 1908
+4.0g "] £4.09) +4.09 +4.0g | iaeg TP
B separated | By separated | By separated
calibration  coil | calibration  coil callbratlon ccil it ernallinternal
Calibration fsnucll u dk') r|‘ 9 fsnucll u dg r|‘ 9 fsnuclltuadg r|1 g Calibration _coils, | calibration  coil,
calibration|calibration|cali b ration | selectable signal | selectable signal
device device devic
+25 V0|4, +40V, user | +40V O|A}, user
]chser lf)eleétable| selegtable gi for selk()actable for
or 24-bit digita . . . . 24-bit igital | 24-bit
Output recorder (24-bit +20V differential | +20V differential recorder (24-bit | digital recorder
more), or more), | (24-bit or more),
differential differential differential
Linearity 0.1 %, or 0|8t | 0.001g/g? 0.001g/g? g%q'g”gj‘r'ty < S%T;I/fa”ty <
Damping critica|~ 70 % 170 % critical 70% critical FBA Sensor FBA sensor
SimpIeSimpIeSimpIeSf
Zero adijust djustment by | adjustment by | adjustment b oftware|software
ero adjust | adjustment by | adjustment by | adjustment by | 2 ciape adjustment
Watertight  to | Watertight to \{\(/)%tgrggiht to Watertight  to \l/\(l)%tgrggiht to
rlnorcr)10 dia?‘riléter7>5< rlnorcr)10 dia?‘riléter7>5< 75 mm diameter rlnorcr)10 dia?‘riléter7>5< 75 mm diameter
Housing 470 mm (3" x| 470 mm (3" x x 470 mm 470 mm (3" x x 470 mm
18 3/4" stainless | 18 3/4" stainless (3" x 18 3/4" 18 3/4" stainless 3" x 18 3/4"
stainless steel stainless steel
steel type 316) steel type 316) type 316) steel type 316) type 316)
Protection Against  electric | Against electric | Against electric | Against electric | Against electric
surge surge surge surge, RF, EMI surge, RF, EMI
DC 12V from |DC 12V from | DC 12V from
Input Power external device external device external device 9-36 VDC 9 - 36 VDC
40m Ol & (7| EA
Power  cable | ot 4a/Z” 3 | 40m to 40m to 80m
Connecting | 29 _ BEUN | N=3 0001 et | (N0 Tt | up to 300 | up tp 300m
Sotlorograp | 28 7tESiES | @ s o1ats)
A "HE)
Connector Waterproof and | Waterproof and | Waterproof and |S e a C o n | Sea Con
durable durable durable connectors connector
'(I')epmg(;r%ttulrg 9| -20°C to 70°C -20°C to 70°C -20°C to 70°C -20°C to 70°C -20°C to 70°C
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A ~-
3. AXAE A
miot 23A @EISxIE A AHAAI
e 74 I zzs IET| kA TR
AFMMBERZEE A | NFMNGASEEE | AFMAGHSERE | KRMMemase | I ERMCERR
AlgH st Ojz 1 X|Al | AKRE 403 Ozl | AARE S8 ope | AkRE a4t opgz | M SER of
s CRERE Sz B | NS CREkE o | 1 ARmE CRER | 3 ARnE ORER | Eno Andsshl
ei5lo] i RREAA] | B2 Bisklo] JIAE | 2 sz weiol /| | 2 St meiio] /| | &b SHiE el
ROy Sl Nt | SAASEOl o] | A EAAAMO | A Amisap s | T teE T
Sl A/ HSSIO0F 8 | & NPT wele A | Gl spist ol | 4 pslc seRl o | SEOLLETHE 5
= Ck T&7ts 2 Y I5s Ef2 A & g= © e e
X‘I—g— AKIKF N
= o K= HAMZRE | 2EINE HM22
1o e & UARH sl R | £ AT e R
EH|7_’(I\_/lra>'<:)l “HAZHMIN), T N . odo| AChg(Mex), Z|&~ | TIfHO| Z[CHE Mex),
A Arnce), CPogiL S | Dssz 7 DSS2 3 ZHMin) gl | Aagivin, B!
HA|AEIOS AAZE =IH (Average), GPSZts = | (Average) GPSZls &
A BOR ST AT aagioz AR | AApEoZ AR
us SRS S RES
6 channels(two grou 6 channels(two grou
Sensor geogrgtgre' %r%gﬁp and | separately gal\ganicglly separately gal\%nicgly 6 channel 6 channel
Channels | SR Shted and and
optically isolated) optically isolated)
D . HR channels : > 148 | HR channels : > 148
namic
Rgnge 135dB Ofef dSED channels : > 135 dSED channels : > 135 | > 138 dB > 138 dB
; ; . . . | 24 bit, or more with 24 bit, or more with
24 bit, or more with @B30HRS: 3HR 26-bit & | Q330HRS: 3HR 26-bit | ? o ; oy
B erts | independent digtd  signdl | 3 51D 205it Q3305 6 | &3 1D 24bit Q3305 ipdependent gl | ndependent gt
processors STD 24-bit 6 STD 24-bit ProCessors processors
200, 100, 50, 40, 20, | 200, 100, 50, 40, 20,
Sampling | 200 100, 20, 10, 1 101 10,1
PING | camples/sec Other rates [samples/sec|samples/sec| 10to 5000 10 to 5000 s
Rat p p ps ps
€ available Independently available | Independently available
any channel any channel
N wp to GAGBE GB flash
Memory }r?odt/llg ORlﬁ":/' on plug-in | 35 \B RAM standard | 32 MB RAM standard | up to 64GB n‘amdher capadities
° awvailable upon reuest)
Storage | 16 GB OJAf Dual USB up to 32.GB | Dual USB up t0 32.GB | 5 15 64cB up to G4GB
) . 1 console port up to | 1 console port up to
Communi %s(?giSE—T/IOOBASE?%?( 115kbaud, 115kbaud, E-T/100BASE-TX | E-T/100BASE-TX
cation PORT/Ethernet Dual Ethernet (10BT & | Dual Ethernet (10BT & | PORT/Ethernet PORT/Ethernet
10/1008BT) 10/1008BT)
. . . Full IP Protocol Stack | Full IP Protocol Stack | TCP/IP, with remote | TCP/IP, with remote
Netwaking | TCP/IP, with remote login (lnw) (L) login login
. o - GPS with antenna and | GPS with antenna
o GPS with antenna and | Precision TCXO, phase | Precision TCXO, phase
Timing | cbe (15m “Ol%) Sonal | lodked to G5 lodked to GPS, e ™ ey | I gl o
System arrester,  accuracy<5msec | No adjustrrent | No adjustment S !
ys to UTC accuracy <5msec accuracy <5msec zGcTcgrﬁcydOOusec to a_rccgracy<100rrsec to
Transmit | . .
D ata | o ibD MMAMN MBC riniseen pss mini-SEED, DSS rini-SEED, MVA rrini-SEED, MVA
Fomrat
Protection | Against electrical surge Against electrical surge | Against electrical surge | Against electrical surge ’sb‘grzsgﬂ electrical
ot & | s omected the | e 12v0C 936 \DC 9 to 36V DC
- - HR channels : 0.59 pv - ’ - !
Least Significant Bit= 25y | HR channels : 0.59 pv : Least Significant Bit= | Least Significant Bit=
Resolution | "G} STD channels : 238 v | SIP chamnels 23 253V Of8) 25,V ofet
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Mt 2™M E@3SXI2H EAC|of| AHAMH
g= 73 AR okA uzsg QT kA ansg
Power | AC 220V+10%, | AC 220V+10%, | AC 220V+10%, | 90~265 Vac | 90~265 Vac
Input 60Hz 60Hz 60Hz 47-63 Hz 47-63 Hz
Output current
1 5 A, | Output current | Output current | Output current | Output current
temperature 15A, temperature 15A, temperature 20A, temperature | 20A, temperature
Charger compensated | compensated for | compensated  for | compensated for | compensated for
for sealed lead | sealed lead acid | sealed lead acid | sealed lead acid | sealed lead acid
acid gel type | gel type batteries | gel type batteries | gel type batteries | gel type batteries
batteries
100 Ah to 400 | 100 Ah to 400
12V/100AH, 12V/100AH, sealed | 12V/100AH, sealed | Ah Ah
Battery sealed lead . .
acid gel type lead acid gel type | lead acid gel type | Gel, Flooded, | Gel, Flooded,
AGM and Pb-Ca | AGM and Pb-Ca
glj’tpvt’]te "| 12~15vDC 12~ 15VDC 12~ 15VDC 12~ 15VDC 12~ 15VDC
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