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! Microbial Consortia
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! Membrane Bio Reactor(MBR)
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! Rim or blade type
2 Helical type
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Chemical nature:
Appearance:
Viscosity at 25°C:
Active Ingredients,%:

Specific Gravity at 25°C:

PH:
Emulsion Type:
Suitable Diluents:

Emulsion of silicone antifoam compound
White, homogeneous, slightly, viscous liqu
600

10

1

7

Non-ionic

Water only
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Ite . . Requirement
m Characteristic Unit H WS Test method
Si0,.min wt. % UOP 436
1 | Composition 95 85 Or
Al,O3.max wt. % XRF *
: 2 1SO 9277 Or
2 | Surface Area. min m/gr 650 550 ASTM D 3663
3 | Bulk Density. min gr/ em® 0.7 0.7 ASTM D 4164
4 | Average Pore Diameter. Min nm 25 2.5 ASTM D 4164
Pore Volume. min em’/gr 0.45 0.40 IE(S)Tﬁ%lé%Olr
On U.S. Sieve #3. max wt. % 0 0
On U.S. Sieve #6. min wt. % 65 65
6 | Screen Analysis OnUS. Sieve #10. max % 35 35 ASTM D 4513
Through Uﬁl%xSIeve #10. wt. % 05 05
7 | Average Particle Diameter, min mm 3 3 ABeigi%gtePgﬂniﬁle
E%uilibrium %10 R.H., min wt. % 6 3.5
Adsorption :
8 | Capacity for %20 RH., min wt. % 9 6 ASTME 104
Water Vapor at %60 R.H., min wt. % 36 22
250C %80 R.H., min wt. % 42 32
9 | Attrition Loss, max wt. % 0.05 0.05 ASTM D 4058
10 | Crushing Strength, min N 200 100 ASTM D 4179
11 | Specific Heat** , min kJ/ kg 0k 1.05 1.05 ASTM D 2766

* Note I: X-ray fluorescence ] ]
** Note 2: For type test, a certificate shall be submitted from an independent laboratory
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Parameter Unit Value Test method
Iodine Number (min) mg/g 950 ASTM D 4607
Specific surface area (min) m%/g 10 BET N2 Method
C819
> 8 mesh (2.36 mm) max 15%
* 0,
. . 8*30 <30 mesh (9.60 mm) max 5% ASTM D 2862
Particle size Mean particle diameter, 1.5-1.7 (mm)
o ASTM D 5158- 98
6*12 <12 mesh (1.70 mm) max 5%
Mean particle diameter, 2.5-2.7 (mm)
Hardness Number (min.) Yowt. 75 ASTM D 3802- 79
Moisture (as packed) Yowt. 3 -ASTM D 2867 - 99
Ash content (max.) % wt. 8 ASTM D 2866- 94
. ASTM D 2854
Bulk density (max.) Kg/m 3 0.5 E 7277127 M
pH - 9-11 ASTM D 3838-80
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bz JrsS b il e DCS gitaces 0 JUSs Jloyl g Jlow by s uSojlail @ 3l
Custody Metering yiww ,0 YU 8o b 8 oL ,> 5 u5e;lil @

Strain Gauge g 3 oolizul ® S syl oolinal @ Lo 9 490 &g
3 3500l IS g Slpesd slaamly (ol slavstg
Gl S slacsys e B LYl glacs be
Olnl 5B o &5 10 glarwss slag,b
NACE 0175 o IEC-60079 o IPS-M-IN-130 e PY Yy Y]
AGA 3 e IEC-60529 o IPS-E-IN-130 e Bassb
SO 5167 o IEC-61000 o IPS-C-IN-130 o Kk
0.1% of Span s wSojluil <ds o3 Olakio

0~500 mbar s pSe;lul &,
24 VDC-Loop Powered 3% g4
4~20 mA, Smart Type with HART = : >35> JU&Kew g5
Liner & Square Root  :s>9,> JUiSew aasin
P65 P cbla> ax o
1.5%(Full Span)  :,)Lsé (iol38l ply jo cbla>
1/2" NPT Male :Jbw 4 Jlail g9
ISO M20*1.5  : L5 Jlasl o
Digital LCD  : e Silis
Local Zero/Span Adjustment e Olelass
Diaphragm :Jlew b bL3 )l o5




v

Ol 3 oo Lol 0 g0 Slons /YIS ail yglid bl
A iS50 il g 21 b
Flame Detector
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Flame Detector L aled asess ol ws wdon ol el Sz Oliagas o505 5 alos)
o gloales olols &b 5l 1) lase 10 (hgmuiil jep a5 ol aliws alad [e1S5s ol
45wl oYL Cuenl mlio pl sl L o el aseis slaolSiws 1 waes s anis
097 (2, Bale 5l ales jeiSSs Olpgss plad yols b jo aigd oo oolanal Sl )3
Loy Sliges ol Sl G50 5 S0 el - 3 Minimax Spectrex [Honeywell
Wl &Sl g b L3l Bassle
2B & bl S Al sg2g jaris @ oyl
Gry> bl s SSLegsl (g5l J I S alad 0929 (antis @
IR Spectrum e Lol 3 90 E1g0
UV Spectrum e
59 380,150 (6 laeSs g Dl pend slaoly Lol g
B YL slaesne
S8 Jasl es i e
Sl S glaes e
Ol o &858 Glarwys slag b
IEC-61000 o IPS-G-IN-2270 o PY YR R
NFPA 72 IEC-60079 Baasl
IEC-60529 Hk
30 m (minimum)  :peedS o o Sladin
IR Spectrum = :aeis og2d
UV Spectrum =
Visible Spectrum =
24 VDC %% g5
4~20 mA, 3-wire 75> JiSow €55
ISO M20*1.5  : S Jlail g9
LED isbe Sile
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Gas Detector
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Copenl mlio ol oresl Lm0 o b Jbzal LB slaglE aets slaelSius 1)
OBl 5158 5iSEs Slpas ples poloJlo jo g co oolaiwl Slgl)d 4y g wijls oYL
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IR Sensor o Electro-Catalytic ® (o055 5,40 11
Open Path Electro-Chemical e

59 350,50 ()l g Dlpens sloazly oo glausly
B YL slacs yh e
S5 Jisl o5 5
Sl 55 oS s e
Olrl B e &S 18 Glanwgs slag b

TEC-61000 » IPS-G-IN-2270 » SR

NFPA 72 o IEC-60079 o -

IEC-60529 o il

Flammable Gas: 0~100% LEL = ., So:lsl i, o wlasivo

H,S: 0~100 ppm =
CO: 0~500 ppm =
02:0~25% =

Flammable Gas: 2% LEL » s pSejluil oo
Toxic Gas: 1 ppm =

24 VDC (Fixed Detectors) ® 43345 gg
Rechargeable Battery (Portable) =

4~20 mA, 3-wire 79, JuSew g5
ISO M20*1.5 : LS Jl=il g9
Digital LCD (e Slis
Local Zero/Span Adjustment : glxs Slaglass
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Fixed Temperature e Lot 0 590 1991
Rate Of Rise (ROR) o

> 5013 (6 ) 5 Spand slaanly  liie sl
YL slacs i e
Sl F slaes s
Ol (o &5 8 Slarwgs slag sk

IEC-61000 o IPS-G-IN-2270 o 93 it
NFPA 72 o IEC-60529 o .
Lauwdt

o wlarino

24VDC 35 gy

Conventional ®  : >g,5> JLXw g5
Addressable =

ISO M20*1.5 8 Jlail g5
LED : dxo Silis
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Level Switch (LS)
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Displacer Type
Floating Type o
Tuning Fork Type o

Lol 5 490 £1gil

93 330,00 6,5 5 Sl rasd slaoxly
S8 oYl sles e
Sl 5 slacs s

OlRl 3B (o 5 0 Glanns slag )b
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IEC-60079 o IPS-M-IN-140 o
IEC-60529 o IPS-E-IN-140 o
IEC-61000 o IPS-C-IN-140 e
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9 B3 it
Lauil

SPDT, Snap Action, 5A,24 VDC = . o> JiSew g9
NAMUR (for Tuning Fork) =
IP65 IP cblis a0
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H,S, CO,, Total Sulfur, Mercaptane, Water & Hydrocarbon Dew Point in Treated Gas o
CEMS (CO, CO,, NOy, SOy, O,) e

9390 Elil
Ll

OInl 3B e o558 Glaswgs slag b o

B GYL slecS 10 s 58915 6, 5 Dl e glaals @

skualy
-1 )

APIRP 555 IEC-61000 IPS-G-IN-230
ASTM Methods e NACE 0175 o IEC-60079 e
API RP 550 o IEC-60529 o
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' H,S in Treated Gas, Range: 0-5 ppm, Accuracy: 2%, Repeatability: 3%

1 CO2 in Treated Gas, Range: 0-3 %, Accuracy: 1%, Repeatability: 2%

1 Total Sulfur in Treated Gas, Range: 0-20 ppm, Accuracy: 1%, Repeatability: 3%
1 Water Dew Point, Range: -100-20°C, Accuracy: 1°C, Repeatability: 2%

1 Hydrocarbon Dew Point, Range: -100-20°C, Accuracy: 1°C, Repeatability: 2%

1 Mercaptane in Treated Gas, Range: 0-15 ppm, Accuracy: 1%, Repeatability: 2%
1 CEMS, CO,:0-10%, CO:0-1%, SO,:0-100ppm, O:0-5%, NO,: 0-200 ppm

1 Gas Chromatograph, Components: C1, C2, C3, C4, C5, C6+, CO,, H,S, N,
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Tank Gauging System
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ATEX Approval

9 Byt

bauit

Integrated H»S and dust drop

ATEX Approval

Dimensions approx. 7.1x2.3x1.34 inch (180x 58x34mm)
Weight approx. 1 Ib (450g)

Rechargeable NiMH battery pack 4.8V

- Charging station 230V, 115V, 12V connections available
- Acoustic and visual alarms

- Calibration with gas

o Slaie

Inlet pressure 8" H,O (0.3 psi/22 mbar) or via rotameter up to 145 psi(10bar)

- Measurement duration: 2-10 min, depending on model
- Four-line, illuminable LCD graphic display

- Operating temperature 14° F to 104° F (-10 to +40° C)
- Menu-guided programming

- Internal memory for 9999 measuring points

- Multi-language menu
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Line Break Valve
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Electrical Sensor #  : auis og
Pneumatic Circuit =

Gas over Oil, Double Acting Actuator :,5kes g4
Compressed Nitrogen Bottle 55! e
Ball Valve b 43
Dry Contact, SPDT, 5A,24 VDC 5> slJisew £55

Open Status = :>9,5 sl JuXw
Close Status =
Fault Status =
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BORSIG ZM (@PH.19) - jus
50 000 kg )3 oS (o8 9
3000 kW = :o)lgs
370 rpm e
160 oC ;)5 sboo iSlas
2 el slaw
2 el e slayalin slaws
(stagel) 395 mm; (stage2) 350 mm  :joulew ,lad
(stagel) 350 mm; (stage2) 350 mm .68
(s1) 2384 m*/h; (s2) 1 993 m*/h (25l Ceas) (poze> (20
(s1) 8.5 bar; (s2) 26.5 bar  :piSls jlas
(s1) 28 bar; (s2) 71.4 bar 5 Less Lad
(s1) 35 bar; (s2) 82 bar  :j,Liens jlxe Jlad jiSlas
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Control Turbine System

5 Ooliie JLSle s 4 a5 willioe 3 Slatms BRIV e S 3 e Sl Lol g pid
polie il o i cpl adbs aiis Sglaie S e gl 053 Wl a4 Gloaony
sl ol Jlojl s (JiS shie 2l g Gmyg 595 2 ond cral Gl jlond (555l
S b I Mark 5 e J S e olpl GolKaoVU st ;o Jed gaieils ol e
il e GE

ol Wl 53 55 (s J5uS s Olieas oyl

7955 9 6999 SO, — GE e u Mark 5 ()55 78w Lol 9590 £1990

3B SlaelfanVh plo 5 o5z o)l geioe cilies (slajls ST g Jab slaefsy  Lolhie slanslg

9 o ylwilit
Safety e UL 508A Safety Standard Industrial Control Equipment B
Standards: e (CSA 22.2 No. 14 Industrial Control Equipment -
CE - e EN50081-2 - Generic Emissions Standards
Electromagnetic e EN 50082-2:1994 - Generic Immunity Industrial
Compatibility Environment
(EMC): e EN 55011 - Radiated and Conducted Emissions
e [EC 61000-4-2:1995 - Electrostatic Discharge
Susceptibility
e [EC 6100-4-3: 1997 - Radiated RF Immunity
e EN61010-1 - Electrical Equipment, Industrial Machines
e IEC 529 - Intrusion Protection Codes/NEMA 1/IP 20
Environment: e  Operating 0° to +45°C
e Storage -40° to +70°C
e Humidity 5% to 95% non-condensing
e Elevation Exceeds EN50178: 1994
e Gas Contaminants EN50178: 1994 Section A.6.1.4 Table
A2 (m)
e Dust Contaminants Exceeds IEC 529: 1989-11 (IP-20)
e Seismic Universal Building Code (UBC) Section 2312
Zone 4
(o Sladuio

10 Redundancy: Triple Redundant
10 Bus Standard: VME bus
Communication Link Options: = RS-232 port/RS-485
= Modbus TCP/RTU
= Ethernet TCP-IP
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Distributed Control System (DCS)

Bl 4y s jge T b wdl PLC (sl Js8 b8 oagazme S 5V 5 ob5 anld Sy sloizs lisogs ol 5 ol Lol g pid
SHIS i ol 058 oo oolainl S Blate (g3lwosly (sl oadiazs J S lapiae I il g oLl i S0l
A Jawgs JpuS bls ul .l (29,3 6995 solasi 5 ((Sigpdl L) CPU Sy (gl plaS o o8 el J S alais o
Ollss o g oad @rezs S U1 peol 4 (635 0 Jome SO o baosls 5wz LUl o XSS b (TCP/IP wsle) sbls)
1y DMl Jlof 5 cdly 1o adnlog oS ol (29,51 (655 55 (SIS s ol (sli2l 51 (S5 06,05 0 )13 e 28
SIS s poay CPU aile DCS s 6 (Lol a8 b ails gl o S ol 5 s oge
olS'g 5 5 LaolKi Wb aile 03508 (slaaiy ], )3 JyuS ptaw Olgicts sl
Yokogawa Centum 3000 J ;S qiwcs (29,5 5 599,5 s, S Lol 8 590 &g
Node Interface Unit ANBI10D- Node Unit for dual redundant ESB Bus
411/CU2N/NDEL with ISA Standard
16 channel Analog input Module - 4-20
Al Module AAT143-S03/K4A00 mA (Isolated ) with G3 option
16 channel output, 4-20 mA Module
AO Module AAI543-S03/K4A00 (Isolated ) with G3 option
DI Module ADVI151-E13/D5A00 Contact Input Module, 32ch, 24VDC with
ADV151-P13/D5A00 G3 & SOE
Contact Output Module, 32¢h, 24VDC
DO Module ADV551-P13/D5A00 with G3 option
. S01 Serial Communication module
Serial Module ALRI21-S01 (RS-485/422) with G3 option
Dummy cover ADCVO1
ESB bus Coupler module EC401-11 ESB bus Coupler module with G3 option
Xi'gnnal Board for Analog AEA4D-00
Terminal Board for DI AEDSD-00
Relay Board for DO YAO32*H
Cables for AI/AO (10m) KSI-10 Cable 10 meters for Analog 1/O
Cables for DI/DO AKB331-M020 AKB331-M020 20 meters for Digital
Input/output
Serial Interface Cable AKB161-M020 20 mts, RS-485 serial interface cable
Serial Interface Cable AKB161-M030 30 mts, RS-485 serial interface cable
Serial Interface Cable AKB161-M050 50 mts, RS-485 serial interface cable
ESB Cable YCB301-C020 ESB Cable, 0.20 meter
ESB Cable YCB301-C100 ESB Cable, 1.0 meter
I solKanVh plo g s ool gotone cilize slal STy (e slaos ol slausty
9 it
Environmental Condition Standard: IEC 60068 Bt
Logic Implementation: 1EC 61131-3 -
5,8las o lailbinl g (bls )l JSSg, 5 clo o jlailinl oI5 g8 ,Sloe Slastin Lulwl
Yokogawa CENTUM 3000
o wlakio

Connector Connection:
Operating Temperature:
Operating Humidity range:

Yokogawa DME 16-unit
0-50 C
0-95% RH (no condensation)

100 MQ or more at 500 V DV between all of the
following: input, output, PowerSupply, Ground, and
CNI1-CN2

Digital 0-5V, 0-24 V

Analog 4-20 mA

Modbus RTU/TCP

Based On Yokogawa Standard

Insulation resistance:

Communication with field:

Communication with CPU:
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Emergency Shut Down (ESD)

GransS wl L jseeS 5 G es Gt 0N el @ oS Gl Ll o
L ol (S0 g jem S oSyl jo sz obnl Lo 4 aies 30 Gl a5 (g3lejigels
Jila> 4 jslaie 4 (ESD) (5ol igels pian aiies Jod BB Oligos 4 conl
im0t 90 b o Sg)00m 8 a8 bl 2 aiile )l lasl slacoadse mbs ails,
Lesloads (b S5 000 Jolts 3bLe 5o

Safety Integrated Level U SIL & pgwge (59 liilis] mlaw ESD (slopincs nio Slal3ll 5l
@z b1y 5 000 (deal g 8 lasbinl ol axil Jlo,e o] 51wl Sl cpl a5 ol
oz 5055 oo 19 el s (ol 4 olos (gl |y (SlgB 5 0 e e e Lyl
sl Yokogawa oS 5 Jgame Prosafe RS coul ool adg aiwey opl 0 a5 SYsaxe

Lot s

U5 Sy 4y sl pyis Jlol g A shie sla 5 i slo sl 5ol @
Obaelbs!
i g 38 glaolan Yl wile 515 5 el mlio jo colazul LB @

éﬁ)l’

Yokogawa =S s ProSafe RS givws Slastie b (ol (ueli (g0i0li ol 5l San @

Lol 8 590 £1951

@5 ook iz 655 srolRagY s e

oliie sasty

IEC 61508 (SIL) o
IEC 61511
IEC 61131-3

93 yibia!
bawit

RS-232C

RS-422/RS

Modbus

24 V DC, Non-voltage contact input Module
Isolation Safety (SIL3)

24 V DC, Module Isolation, 2 A/CH (SIL3)
100-120 V AC, Module Isolation, 0.5
A/CH(SIL3)

24 V DC, Module Isolation, 0.6 A/CH (SIL3)
48 V DC, Module Isolation, 0.6 A/CH (SIL3)
4-20 mA Module Isolation (SIL3)

1-10 V Module Isolation (SIL3)
Thermocouple / mV, Isolated channels (SIL3)
Resistance temperature detector, Isolated
channels(SIL3)

4-20 mA Module Isolation (SIL3)
RS-232C(Interference-free)
RS-422/RS-485(Interference-free)

10 BASE-T (Interference-free)

Communication Protocols:

Digital Input Module:

Digital Output Module:

Analog Input Module:

Analog Output Module:
Serial Communication:
Module:

thernet Communication Module:

b Sl

k \?'
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Fire & Gas System
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SIL3

Lol 5 580 £1gi

50 &80, )l 5 Ol e slal
I il slacs i o
S5 Jlasl o 5 e
Sl 5 oS s

Olnl 3B (e o550 Glaswgs slag b

oo slvaly

IEC-61000 o IPS-G-IN-2270 o
NFPA 72 o IEC-60079 o
IEC-60529 o

903 it

Lauil

CPU, /0, Network :Redundancy
SIL3 SIL Level
Digital Input (Conventional) = :1/O Type
Digital Output =
Analog Input =
Line Break & Short Circuit Detection ® :1/O lac IS wlasis
Full Diagnosic =

o Slaiie
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Programmable Logic Controller (PLC)

bams oo |y Ol (al )5 @ oS (55 5 (59959 (ool b ol ()3l pdyaaliy (sibats ouiS ]S Lol g pid
4 oadaiigh daly JUl b asST gilwooly 1) Sl 5500 (JyuS slate il Jl3dle 5 Sl eolanl
Al elgt qal 3 g5 4 gt Jlo ) § Slaslxe plosl ¢ 505,9 Dledlbl il o S PLC
50 5 2Bl anily (gagamme sla g ,5 5 sy g olasi 45 55, 0 IS 4 plaeiices J S (6, PLC
il ol b g5 5 basdg s olass oS 50,8 il dgazme alg s S wiile ldes ddlaie S
Ol el p3Y 58 o oolittsl DCS lapivns 3 il 00 s crewg ddlaie 0 Sl b
PLC 3l S asb awsls 0529 RTU L DCS 4 PLC glagiwnws plo L PLC i 5 bL5
Zesl Allen Bradley SLC 500 4.5 o oolitn! 35 ol pl 55 Cao 0 aS 015 5 slo

79> 4 @ls Jlesl wadatsy shie (giluosly «s39,5 sl yabl ¢ xSojll @ o
S Jsl belas I8 oyl Gilises sla iy J,u5 ®
5B HLled co gl slaollins! @

Allen Bradley SLC 500 <5 .5 PLC _>3,5 5 535,5 slacs,lS @ Lol oy 90 1991
@5 o0k eotme Slaolla Vb 4l 585 Il Sl ess @ olin vy
Laail g Lo yluiti

e DHA485

e RS-232 protocols (DF1 Full-duplex, DF1 Half-
duplex master/slave, DF1 Radio Modem, DH-
485, or ASCII(

e Data Highway Plus (A Control Logix Gateway
is required for the SLC 5/03 and SLC 5/05

Communication
Protocols: processors(.
e Ethernet TCP/IP (A 1761-NET-ENI interface
module is required for the SLC 5/03 and SLC
5/04 processors(
e ControlNet (via a 1747-KFC15 module)
e Device Net (via a 1761-NET-DNI interface
module)
o Olakio
Power supply loading at 5V dc: 500 mA for the SLC 5/03 processor
1 A for the SLC 5/04 and 5/05 processors
Power supply loading at 24V dc: 175 mA for the SLC 5/03 processor
0 mA for the SLC 5/05 processor
Noise immunity: NEMA Standard ICS 2-230
Vibration: Displacement: 0.015 in., peak-to-peak at 5-57
Hz
Acceleration: 2.5 g at 57...2000 Hz
Shock, operating: 30g
Ambient temperature rating, operating: ~ 0-60 C (32...140 °F)
Ambient temperature rating, storage: -40 to 85 C (-40...185 °F)
Humidity: 5 to 95% without condensation
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Remote Terminal Unit (RTU)
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Modbus Serial/TCP (yizxes o

,;-M,?;‘S@Lsxﬂjlé}qu‘jﬂ@l}ﬂ,ﬁ@cAglAS‘a)'L,aoa);l)g!)oq.;bA:.&qul)&JRTU . a,»e‘,}'

Lo
ol 3 e 858 T slaogsy @ Sbasly
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[EC104 ¢ o faib
Modbus e .
RS232 o bausl
o Wlakio
IEC 104 (bl Ui, @
APN - g0, — MPLS- 5,5 ;8 bl ey @
Totalizer 23,5 -cosb ;Lo Lid Sledb| Logsgys g5 @
a2 laJlSw (0,8 8la) LB 5 Ys3le & p0n lagogys glenr @
<! RTU oge p QJ}‘,} aabbg s g a)L\J S>3 55k :OLA)é Jlo)l e
Modbus «Analog 4-20mA  <Digital bbby sladSs,, o
RTU/TCP ot
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Vibration Monitoring System
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