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Short description

The measuring system consisting of the CO, sensor InPro 5000 is and the CO, fransmitter 5100¢ is
specifically designed for reliable, in-line measurement in processes under sterile, hygienic conditions. The
system satisfies most standard measurement requirements for fermenfation processes especially in cell
culture applications:

Transmitter features

— Display: %, mg/l and hPa

— Two 0/4...20 mA current outputs

— Two limit confacts

— Alarm & wash contact

— Confinuous monitoring of sensor and transmitter performance

— Sensor diagnostics

— Easy operation with help of pictographs

— PID controller

— Communication with EasyClean, the METTLER TOLEDO cleaning
and calibration system for sensors

Sensor features

— Easy-to-replace membrane body reduces service time

— Durable and rugged sensor design for increased resistance to harsh environments

— FDA compliant materials of construction and easy-to-clean high-polished surface finish
(Ra <16 p inch) to satisfy sfringent regulafory requirements

— Suitable for hygienic applications: EHEDG certified

— Enhanced membrane (patented) with no interference of volatile acids
as found in bioprocesses
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Dimensions and installation drawings Transmitter 003 5100 e

Assembly

Jumper (1 piece)

Washer (1 piece)

Cable ties (3 pieces)
Hinge pin (1 piece)
Enclosure screws (4 pieces)
Pg plug (1 piece)

Rubber reducer (1 piece)
Pg cable glands (3 pieces)
9 Filler plugs (3 pieces)

10 Gaskets (3 pieces)

11 Hexagon nuts (b pieces)
12 Sealing plugs (2 pieces)
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Mounting
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] 1 Cable gland (3 pieces)
9 [® 2 Breakthroughs for
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= (2 breakthroughs).
Conduits not included!
3 Holes for post mounting
& ® (4 breakthroughs)
B %&:@ BN 4 Holes for wall mounting
(2 breakthroughs)
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Dimensions and installation dI'GWiIlgS

Transmitter CO, 5100 e

Pipe mounting with ZU 0274 bracket kit

40-60 mm dia.

Protective hood ZU 0276
(if required)
Hose clamps with worm

| e - ,
7)) i gear drive fo DIN 3017

v A (2 pieces)

v

T\ ; — 3 Postmounting plate (1 piece)
‘l' ) 4 For vertical or horizontal

post/pipe mounting
5 Self-tapping screws

(4 pieces)
Protective hood ZU 0276 for wall and pipe mounting “““
165 mm
—
<+ +
£
o & <}
4 +
/ _— |
Panel mount kit ZU 0275 “““

1 Screws (4 pieces)
2 Seal (1 piece)
3 Contfrol panel
4 Span pieces (4 pieces)
5 Threaded sleeves
(4 pieces)

(dimensions in mm)




Technical specifications

Transmitter cog 5100 e

pH/mV input Input Glass electrode
Input Reference electrode
Input Auxiliary electrode

Display range CO, Saturation 0.0...200.0% (0...60°C/32...140°F)
Concentration 0.0...999.9 mg/l (0...60°C/32...140°F)

Partial pressure
Input glass electrode

Input reference electrode 1
Measuring error 1.2.3)

Process pressure *)
Electrolytes concentration *)

0000...4000 mg/l (0...60°C/32...140°F)
0.0...999.9...2000 hPa

Input resistance >0.56x1012Q
Input current <2x 10127
Input resistance >1x1010Q
Input current <1x1010A

<5 % of measured value +2 mg/l,
resp. 0.2 %, resp. 2 hPa
0.000...4.000 bar
0.000...1.000 mol/l

Electrode standardization
pH/CO,

pH-calibration
operating modes AUT
MAN

DAT
COo-calibration
max. calibration range

(asymmetry potential +60 mVslope)

Product calibration

Auto-calibration with buffer pH 7.00, 9.21
manual calibration with input

individual buffer values

dafa input of premeasured sensors

(with separat Mode-Code)

80...103% (47.5...61 mV/pH)

(possibly restrictive hinfs by Sensoface)

Caltimer

0000... 9999 h

Sensocheck

Aufomatic monitoring of glass and reference electrode (can be disabled)

Delay time approx. 30 s

Sensoface

Provides information on the electrode condition.
Evaluation of zero/slope, response, calibration inferval, Sensocheck

Temperature input

Pt 1000 / NTC 30 kW
Measurement range
Adjustment range
Resolution

Meas. error1.2,3)

2-wire connection, adjustable
-20.0...150.0°C/—-4...302°F
10K

0.1°C/1°F

<05K

HOLD input

Galv. separated (OPTO coupler)
Function
Switching voltage

Switches device fo HOLD mode
0...2 V (AC/DC) HOLD sinactive
10...30 V (AC/DC) HOLD active

CONTROL input

Galv. separated (OPTO coupler)
Function

Switching voltage

Control input for automatic cleaning/
calibration system

0...2 V (AC/DC) inactive
10...30 V (AC/DC)  active




Technical specifications

Transmitter CO, 5100 e

Output 1

0/4 ... 20 mA, max. 10V, floating (galv. connected fo output 2)

Measured variable *)
Overrange *)

Output filter *)

Meas. error 1)

Start / end of scale
Adm. span

CO2 value (%, mg/l, hPa)

22 mA in the case of error messages
PT1-filter, filter time constant 0...120 s
<0.3% current value +0.05 mA

as desired within ranges

2...200% / 50...4000 mg/l /
50...2000 hPa

Output 2

0/4...20 mA, max. 10V, floating (galv. connected to output D

Measured variable
Overrange *)

Output filter *)

Meas. error 1)

Start / end of scale*)

Temperature

22 mA in the case of error messages
PT1-filter, filter time constant 0...120 s
<0.3% current value +0.05 mA

as desired within ranges

Adm. span 10...1T00 K
Alarm contact Relay contact, floating
Contact ratings AC <250V /<3 A/<750VA

Contact response
Alarm delay

DC<30V/<3A/<90W
N/C (fail-safe type)
0000...0600 s

Limit values

Output via relay confacts R1, R2 (see PID process contoller)
Contacts R1, R2 floating, but infer-connected

Contact ratings

Contact response *)
Delay*)

Switching points*)
Hysteresis *)

AC <250V /<3 A/ <750 VA
DC<30V/<3A/<90W
N/C or N/O

0000 ... 9999 s

as desired within range

max. 40 % of MR floating

PID-Process controller

Output via relay confacts R1, R2 (see limif values)

(R1 base valve, R2 acid valve)
Set point specification *)

Neutral zone*)

P-action*) controller gaine
[-action™®) reset time

D-action*) derivative time
Controller type*)
Pulse periode*)

max. pulse frequency*)

0...100.0% /0...1999 mg/l /
0...999.9 hPa
0..20.0%/0...400 mg/l /
0...200.0 hPa

Kr: 0010...9999 %

Tr: 0000...9999 s

(0000 s = no integral action)
Td: 0000...9999 s

(0000 s= no derivative action)
pulse length controller or

pulse frequency controller
0001...0600 s, min. ON fime 0.5 s
(pulse length controller)
0001...0180 min-!

(pulse frequency controller)




Technical specifications

Transmitter CO, 5100 e

Cleaning function*)

Relay contact, floating for controlling a simple rinsing system or an automatic

cleaning system

Contact ratings AC <250V /<3 A/<750VA
DC<30V/<3A/<90W

Contact response *) N/C or N/O

Rinsing interval *) 000.0...999.9 h
(000.0 h... = cleaning function
switched off)

Cleaning inferval *) 0000...1999 s

Post-delay 20s

Display LC display 7-segment with icons

Main display Characters height 17 mm,
unit symbols 10 mm

Secondary display Characters height 10 mm,
unit symbols 7 mm

Sensoface 3 status indicafors
(friendly, neutral, sad smiley)

Mode indication b status bars:
*meas”’, “cal’, “alarm”, “cleaning”, “config”
18 further icons for configuration
and messages

Alarm indication red LED in case of alarm or HOLD,
user-defined

Keypad 5 keys: [cal] [conf] [»] [a] [enter]

Service functions

Current source
Manual controller
Device self-test
Display test

Last error

Sensor monitor

Relay test

Current adjustable for oufput 1 and 2
(00.00 fo 22.00 mA)

Controller output entered directly
(startup of control process)
Automatic memory fest

(RAM, FLASH, EEPROM)

Display of all segments

Display of last error occurred
Display of direct, uncorrected sensor signal
(electrode)

Manual control of the four
switching contacts

Parameter sets *)

Two selectable parameter sets for different applications

Explosion protection

NI, Class |, Div 2, Group A, B, C, D

(USA/Canada)

Data retention

Parameters and calibration

>10 years (EEPROM)

EMV

Lightning profection

DIN EN 61326 VDE 0843 part 20/01.98

DIN EN 61326/A1 VDE 0843 part 20/A1/05.99

DIN EN 61000-4-5, installation class 2




Technical specifications Transmitter CO, 5100 e

Protection against Protective separation of all extra-low-voltage circuits against
electrical shock mains by double insulation as per EN 61010-1
Power supply 24 (-15%)...230 (+15%) V AC/DC

ca. 2 VA

AC: 45...65 Hz

Overvoltage category II, Class I

Nominal operatings Ambient femperature -20...+55°C (-4...131°F)
condition Transport/Storage temp -20...+70°C (-4...158°F)
Relative humidity 10...95% not condensing
Enclosure Molded enclosure made of PBT (polybutylene terephtfalate)
Color bluish gray RAL 7031
Assembly ¢ Wall mounting

¢ Pipe mounting: dia 40 to 60 mm,
dia 30 to 45 mm

e Panel mounting, cufout to DIN 43700
Sealed against panel

Dimensions H 144 mm, W 144 mm, D 105 mm
Ingress protection IP65/NEMA 4X
Cable glands 3 breakthroughs for cable glands M20x 1.5

2 breakthroughs for NPT /2" or
Rigid Metallic Conduit

Weight approx. 1 kg

*) User-defined

1) To IEC 746 Part 1, at nominal operating conditions
2) +1 count

3) Plus sensor error




Terminal assignment

Transmitter CO, 5100 e

Transmitter CO2 5100 e
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MAX. RELAY CONTACT RATING: AC <253V /<3 A/ <750 VA a o
DC<30V/<3A/<90W, RESISTIVE EE
NI.CLI, DIV2,GPA, B.C, D.,T4 (@ CLIDIV2 GPA, B, C, D, T4 I}

oo NI, CLI, ZN2, GP IIC, T4
ENCLOSURE TYPE 2

VAN

Tamb - 20 to + 55 °C

HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.
WARNING -BONDING BETWEEN CONDUIT IS NOT AUTOMATIC AND MUST BE
PROVIDED AS PART OF THE INSTALLATION. SEE INSTALLATION INSTRUCTIONS.
AVERTISSEMENT -RISQUE D'EXPLOSION- AVANT DE DECONNECTER L'EQUIPEMENT,
COUPER LE COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DESIGNE

NON DANGEREUX.

EXnAIIC T4 CSA XXXXXXXXXX
Control Dwg. 194.030-240
WARNING -EXPLOSION HAZARD- DO NOT DISCONNECT EQUIPMENT UNLESS POWER

Made in Germany
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00000/0000000

IE 24 t0 230 V AC/DC, 45 to 65 Hz
5VA, 25W
No. 00000 / 0000000 / 0302

COy 5100 e
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e

APPROVED




Drawings and photos

Sensor InPro 5000

Dimensions and modularity

SK 01669

insertion length (a)
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Technical specifications

Sensor InPro 5000

InPro 5000

Measuring range

0...1000 mbar pCO, (1 mbar = 1 hPa)

Lower detection limit

10 mbar pCO,

Accuracy

+10% (pCO2 10 —900 mbar)
= +10% (pCO2 >900 mbar)

Response fime

90 % of final value <120 sec (af 25°C [77 °F] from air fo CO5)

Temperature range

0...60°C (32...140°F) for measurement

Sterilization temperature

<130°C (266 °F) in-situ or autoclavable

Pressure range

0.2...2 bar absolute for measurement (3... 30 psi)

Mechanical pressure
resistance max.

3 bar at 25°C (77 °F) (max. 42 psi)

Known interferences

SOy, NHs, H,S

Measuring principle

potentiometric (Severinghaus)

\Wetted metal parts

stainless steel DIN 1.4435 (similar AISI316L)
surface roughness N5 Ra <0.4 ym (16 p inch)

Membrane material

silicone reinforced

0-ring materials

Viton®, silicone, FDA compliant

Temperature sensor

Pt1000

Plug head VarioPin (VP), Pg 13.5 thread, washer PTFE, O-ring Viton®
V/P-connector IP68, autoclavable
Certificate 3.1B for stainless steel parts

EHEDG




Ordering information

Sensor InPro 5000 and transmitter 5100e

Sensor InPro 5000

Description Sensor length (a) Order number Suitable housing
InPro 56000/12/120 120 mm 52 206 067 InFit 761
InPro 5000/12/220 220 mm 52 206 068 InFit 761
InPro 5000/12/320 320 mm 52 206 069 InTrac 797, InFit 761
Transmitter CO, 5100¢e
CO2 5100¢e 52 121 105
Cables length
VP6-ST/3 m 3m 52 300 108
VP6-ST/5 m 5m 52 300 109
VP6-ST/10 m 10m 52300 110
Spare parts
Membrane kit InPro 5000 4 membrane bodies,
1 O-ring set,
25ml electrolyte 52 206 055
Interior body InPro 5000 0=120 mm 52 206 057
0=220 mm 52 206 084
0=320 mm 52 206 085
Accessories
pH-Simulator 112 31 112 3003
V/P-Simulator 52 120 939
Cap sleeve with protective cage, P type 1.4404 52 200 038
Cap sleeve, N type 1.4435 52 201 153
Cap sleeve, P type 1.4435 52 201 154
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METTLER TOLEDO Market Organizations

Sales and Service:

Australia

Meftler-Toledo Ltd.

220 Turner Street

Port Melbourne

AUS-3207 Melbourne/VIC
Phone +61 31300 659 761
Fax +61 3 9645 3935
e-mail  mtausprocess@mt.com

Austria

Mettler-Toledo GmbH
Sudrandstrasse 17

AT-1230 Wien

Phone +43 1604 19 80

Fax +43 1604 28 80

e-mail infoprocess.mtat@mt.com

Brazil

Mettler-Toledo Ind. e Com. Lida.

Alameda Araguaia

451 - Alphaville

BR- 06455-000 Barueri/SP

Phone +55 114166 74 00

Fax +55 114166 74 01

e-mail  sales@mettler.com.br
service@meftler.com.br

China

Meftler-Toledo Instruments
(Shanghai) Co. Lid.

589 Gui Ping Road

Cao He Jing

CN-200233 Shanghai

Phone +86 21 64 8504 35
Fax +86 21 64 85 33 51
e-mail mics@public.sta.net.cn

Croatia

Mettler-Toledo d.o.0.
Mandlova 3

HR-10000 Zagreb

Phone +385 1292 06 33
Fax +385 1295 81 40
e-mail - mt.zagreb@mtf.com

Czech Republic
Mettler-Toledo spol s.r.o.
Trebohosticka 2283/2
CZ-100 00 Praha 10

Phone +4202 72123 150
Fax +420272 123170
e-mail  sales.micz@mt.com

Denmark

Mettler-Toledo A/S
Naverland 8

DK-2600 Glostrup

Phone +45 4327 08 00
Fax +45 43 27 08 28
e-mail info.mtdk@mt.com

Management System
cerfified according fo
ISO 9001 / 1SO 14001

France

Mettler-Toledo

Analyse Industrielle Sarl

30, Boulevard de Douaumont
BP 949

F-75829 Paris Cedex 17
Phone +33 147 37 06 00
Fax +33 147 37 46 26
e-mail  mipro-f@mt.com

Germany

Mettler-Toledo GmbH
ProzeBanalytik

Ockerweg 3

D-35396 GieBen

Phone +49 641 507 333
Fax +49 641 507 397
e-mail  prozess@mt.com

Great Britain

Mettler-Toledo LTD

64 Boston Road, Beaumont Leys
GB-Leicester LE4 1AW

Phone +44 116 235 7070
Fax +44 116 236 5500
e-mail  enquire.mtuk@mt.com

Hungary

Mettler-Toledo Kereskedelmi KFT
Teve u. 41

HU-1139 Budapest

Phone +36 1288 4040

Fax +36 1288 40 50
e-mail  mthu@axelero.hu

India

Mettler-Toledo India Private Limited
Amar Hill, Saki Vihar Road

Powai

IN-400 072 Mumbai

Phone +91 22 2857 0808

Fax +91 22 2857 5071
e-mail  sales.mtin@mt.com

Italy

Mettler-Toledo S.p.A.

Via Vialba 42

|-20026 Novate Milanese
Phone +39 02 333 321
Fax +39 02 356 2973
e-mail
customercare.italia@mt.com

Japan

Mettler-Toledo K.K.

Process Division

5F Tokyo Ryutsu Center, Annex B
6-1-1 Heiwajima, Ohta-ku
JP-143-0006 Tokyo

Phone +81 35762 07 06

Fax +81 3576209 71
e-mail  helpdesk.ing.jp@mt.com

Subject fo technical changes.
© Mettler-Toledo AG, Process Analytics

09/06 Printed in Switzerland. 52 002 457

Malaysia

Mettler-Toledo (M) Sdn Bhd
Bangunan Electroscon Holding
Lot 8 Jalan Astaka U8/84
Seksyen U8, Bukit Jelutong

MY -40150 Shah Alam Selangor
Phone +603 78 4557 73

Fax  +603 78458773
e-mail
MT-MY.CustomerSupport@mtf.com

Mexico

Mettler-Toledo S.A. de C.V.
Pino No. 350, Col. Sta.

MA. Insurgentes, Col Atlampa
MX- 06430 México D.F.
Phone +52 555547 57 00
Fax +52 555541 22 28
e-mail  mf.mexico@mt.com

Poland

Mettler-Toledo (Poland) Sp.z.0.0.
ul. Poleczki 21

PL- 02-822 Warszawa

Phone +48 22 545 06 80

Fax +48 22 545 06 88
e-mail  polska@mt.com

Russia

Mettler-Toledo Vostok ZAO

Sretenskij Bulvar 6/1

Office 6

RU-101000 Moscow

Phone +7 4956219211

Fax +7 495 621 63 53
+7 495 621 78 68

e-mail inforus@mt.com

Singapore

Mettler-Toledo (S) Pte. Lid.

Block 28

Ayer Rajah Crescent #05-01

SG- 139959 Singapore

Phone +65 689000 11

Fax +65 6890 00 12
+65 6890 00 13

e-mail  precision@mt.com

Slovakia

Mettler-Toledo s.r.0.
Bulharska 61

SK-82104 Bratislava

Phone +421 244 441220
Fax +421 244 4412 23
e-mail  predaj@mtf.com

Mettler-Toledo AG, Process Analytics
Industrie Nord, CH-8902 Urdorf

Tel. + 414472962 11, Fax +41 44 729 66 36

Slovenia

Mettler-Toledo d.o.0.

Peske 12

SI-1236 Trzin

Phone +386 1530 80 50
Fax +386 1562 17 89
e-mail  keith.racman@mt.com

South Korea

Mettler-Toledo (Korea) Lid.

Yeil Building 1 & 2 F

124-5, YangJe-Dong
SeCho-Ku

KR-137-130 Seoul

Phone +82 2 3498 3500
Fax +82 2 3498 3555
e-mail  Sales_MTKR@mt.com

Spain

Mettler-Toledo S.A.E.

C/ Miguel Herndndez, 69-71

ES - 08908 L'Hospitalet de Llobregat
(Barcelona)

Phone +34 93 223 76 00

Fax +34 9322376 01

e-mail  ben.cenfralita@mt.com

Sweden

Mettler-Toledo AB
Virkesvagen 10

Box 92161

SE-12008 Stockholm
Phone +46 8 702 50 00
Fax +46 8 642 45 62
e-mail  sales.mts@mt.com

Switzerland

Mettler-Toledo (Schweiz) GmbH

Im Langacher

Postfach

CH- 8606 Greifensee

Phone +41 44944 45 45

Fax +41 44 944 4510

e-mail info.ch@mt.com
info.ola.ch@mt.com

Thailand

Mettler-Toledo (Thailand) Lid.
272 Soi Soonvijai 4

Rama 9 Rd., Bangkapi

Huay Kwang

TH-10320 Bangkok

Phone +66 2 723 03 00
Fax +66 271964 79
e-mail  mettler@samart.co.th

USA/Canada
Mettler-Toledo Ingold, Inc.
36 Middlesex Turnpike
Bedford, MA 01730, USA
Phone +1 781 301 8800
Toll free +1 800 352 8763
Fax +1781 271 0681
e-mail  miprous@mt.com
ingold@mt.com

www.mt.com/pro



