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2 Transmitter M400/2XH Cond Ind

© It is forbidden fo reprint this instruction manual in whole or part.

No part of this manual may be reproduced in any form, or modified, copied or distributed using electronic systems, in particular in the form
of phofocopies, photographs, magnetic or other recordings, without written consent of Mettler-Toledo GmbH, Process Analytics, CH-8902
Urdorf, Switzerland.

All rights reserved, in particular reproduction, translation and patenting/registration.

InPro is a trademark of the METTLER TOLEDO Group.

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
30396 563 D Printed in Switzerland



Transmitter M400/2XH Cond Ind 3

Operation Manual
Transmitter M400/2XH Cond Ind

© 02/2023 METTLER TOLEDO Transmitter M400/2XH Cond Ind
Printed in Switzerland 30396 563 D



4

Transmitter M400/2XH Cond Ind

Content

~

10

Introduction 7
1.1 Intended Use 7
Safety Instructions 8
2.1 Definition of Equipment and Documentation Symbols and Designations 8
2.2 Environmental protection 9
2.3  ExInstructions for M40O Series Multi-Parameter Transmitters — ATEX/IECEx 10
2.4 ExInstructions for M40O Series Multi-Parameter Transmitters — FM Approval 12
2.4.1  Instructions of Use to Be Considered under FM Approval 12
2.4.1.1 General Notes 13

2.4.1.2  Cautionary Notes, Warnings and Markings 14

2.4.1.3  Control Drawings 16

Function and Design 17
3.1 Function 17
3.2 Design 17
3.3  Navigation Keys 18
3.4  Displays 19
3.5  Menu Structure 20
Mounting 21
4.1 Unpacking and Inspection of Equipment 21
4.2 Dimensions 21
4.3  Mounting Procedure 22
4.4 Panal Mounting 23
4.5  Wall Mounting 23
4.6  Pipe Mounting 24
Wiring 25
5.1 Electrical Connection of the Transmitter 25
5.2 Overview of Terminal Blocks in Transmitter 25
5.3  Connection of Terminal Block TB2: Sensor Connection 27
5.3.1  Analog Inductive Conductivity Sensors 27

5.4 HART Communication 28
Placing Transmitter In, or Out of Service 29
6.1 Placing Transmitter in Service 29
6.2  Placing Transmitter Out of Service 29
Quick Setup 30
Sensor Calibration 32
8.1 Process Sensor Calibration Mode 32
8.2 1 Point Sensor Calibration 33
8.3  Zero Point Sensor Calibration 34
Configuration 35
9.1 Enter Configuration Mode 35
9.2 Measurement 35
9.2.1  Channel Setup 35

9.2.2  Temperature Source 36

9.2.3  Resistivity — Conductivity Temperature Compensation 37

9.2.4  Concentration Table 38

9.2.56  Set Averaging 40

9.3  Analog Outputs 40
9.4  Set Points 41
9.5  Alarm/Clean 43
9.5.1  Alarm 43

9.5.2 Clean 44

9.6  Display 44
9.6.1  Measurement 45

9.6.2  Resolution 45

9.6.3  Backlight 45

9.6.4 Name 46

9.7  Hold Analog Outputs 46
System 47
10.1  Sef Language 47
10.2 Passwords 48
10.2.1 Changing Passwords 48

10.2.2  Configuring Menu Access for Operator 48

10.3  Set/Clear Lockout 49

Transmitter M400/2XH Cond Ind
30396 563 D

© 02/2023 METTLER TOLEDO
Printed in Switzerland



Transmitter M400/2XH Cond Ind 5
10.4 Resef 49

10.4.1 Reset System 49

10.4.2 Reset Meter Calibration 49

10.4.3 Reset Analog Calibration 50

10.5  Set Date & Time 50

11 PID Setup 51
11.1  Enter PID Setup 52

11.2  PID Auto/Manual 52

11.3 Mode 52

11.3.1 PID Mode 53

11.4  Tune Parameters 53

11.4.1 PID Assignment & Tuning 54

11.4.2 Setpoint & Deadband 54

11.4.3 Proportional Limits 54

11.4.4  Corner Points 54

11.6  PID Display 55

12 Service 56
12.1  Diagnostics 56

12.1.1 Model/Software Revision 56

12.1.2 Digital Input 57

12.1.3 Display 57

12.1.4  Keypad 57

12.1.5 Memory 57

12.1.6 SetOC 58

12.1.7 Read OC 58

12.1.8 Set Analog Outputs 58

12.1.9 Read Analog Oufputs 59

12.2  Calibrate 59

12.2.1 Calibrate Mefer 59

12.2.1.1  Temperature 59

12.2.2 Calibrate Unlock 60

12.3 Tech Service 60

13 Info 61
13.1  Messages 61

13.2  Calibration Data 61

13.3  Model/Software Revision 62

14  Maintenance 63
14.1  Front Panel Cleaning 63

15 Troubleshooting 64
15.1  Error Messages for Inductive Conductivity Sensors — Warning and Alarm List 64

15.2  Warning- and Alarm Indication on the Display 65

156.2.1 Warning Indication 65

15.2.2  Alarm Indication 65

16 Accessories and Spare Parts 66
17 Specifications 67
17.1  General Specifications 67

17.2  Electrical Specifications 68

17.2.1 General Electrical Specifications 68

17.2.2 410 20 mA (with HART®) 68

17.3  Mechanical Specifications 68

17.4  Environmental Specifications 69

17.5  Control Drawings 70

17.5.1 Installation, Maintenance and Inspection 70

17.5.2 Confrol Installation Drawing General Installation 71

17.56.3 Notes 75

18 Default Table 76
18.1  Common Parameters 76

18.2  PID Defaul Value 77

18.3  Inductive Conductivity Parameters 77

19 Warranty 78

© 02/2023 METTLER TOLEDO
Printed in Switzerland

Transmitter M400/2XH Cond Ind
30396 563 D



6 Transmitter M400/2XH Cond Ind

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
30396 563 D Printed in Switzerland



Transmitter M400/2XH Cond Ind 7

1 Introduction

1.1 Intended Use

The M400/2XH Cond Ind is a 2-wire fransmitfer for analytical measurements with HART® com-
munication capability. It is available as 1-channel version and compatible with analog inductive
conductivity sensors.

The M400/2XH Cond Ind fransmitter is designed for use in the process industries. Additionally,
the M400/2XH Cond Ind transmitter is intrinsically safe certified and suitable for installations in
hazardous areas.

METTLER TOLEDO accepts no liability for damages resulting from incorrect use or use other than
that intended.

M400/2XH Cond Ind parameter fit guide

Parameter M400/2XH Cond Ind
Analog
Cond Ind (Inductive Conductivity) .

1) InPro™ 7250 ST, InPro 7250 PFA. InPro 7250 HT
Table 1:  M400/2XH Cond Ind parameter fit guide

© 02/2023 METTLER TOLEDO Transmitter M400/2XH Cond Ind
Printed in Switzerland 30396 563 D
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2 Safety Instructions

This manual includes safety information with the following designations and formats.

2.1 Definition of Equipment and Documentation Symbols and
Designations

WARNING: POTENTIAL FOR PERSONAL INJURY.
CAUTION: possible instrument damage or malfunction.

NOTE: Imporfant operating information.

> BB

On the transmitter or in this manual text indicates: Caution and/or other possible hazard includ-
ing risk of electric shock (refer to accompanying documents)

The following is a list of general safety instructions and warnings. Failure to adhere to these
instructions can result in damage to the equipment and/or personal injury to the operator.

— The M400 Transmitter should be installed and operated only by personnel familiar with the
tfransmitter and who are qualified for such work.

— The M400 Transmitter must only be operated under the specified operating conditions. Refer
to section 17 "Specifications" on Page 67.

— Repair of the M400 Transmitter must be performed by authorized, frained personnel only.

— With the exception of routine maintenance, cleaning procedures or fuse replacement, as de-
scribed in this manual, the M400 Transmitter must not be tampered with or altered in any
manner.

— METTLER TOLEDO accepts no responsibility for damage caused by unauthorized modifica-
tions to the transmitter.

— Follow all warnings, cautfions, and instructions indicated on and supplied with this product.

— Install equipment as specified in this instruction manual. Follow appropriate local and
national codes.

— Protective covers must be in place at all fimes during normal operation.

— If this equipment is used in a manner not specified by the manufacturer, the protection pro-
vided by it against hazards may be impaired.

/\\  WARNINGS:

Installation of cable connections and servicing of this product require access fo shock hazard
voltage levels. Main power and OC contacts wired to separate power source must be discon-
nected before servicing.

Switch or circuit breaker shall be in close proximity to the equipment and within easy reach of
the OPERATOR; it shall be marked as the disconnecting device for the equipment. Main power
must employ a switch or circuit breaker as the disconnecting device for the equipment.
Electrical installation must be in accordance with the National Electrical Code and/or any other
applicable national or local codes.

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
30396 563 D Printed in Switzerland
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(? NOTE: PROCESS UPSETS
Because process and safety conditions may depend on consistent operation of this trans-
mitter, provide appropriate means to maintain operation during sensor cleaning, replace-
ment or sensor or instrument calibration.

(-:? NOTE: This is a 2-wire-product with two active 4-20 mA analog output.

2.2 Environmental protection

Waste electrical products should not be disposed of with household waste. Please recycle where
facilities exist. Check with your Local Authority or retailer for recycling advice.

© 02/2023 METTLER TOLEDO Transmitter M400/2XH Cond Ind
Printed in Switzerland 30396 563 D
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2.3 Ex Instructions for M400 Series Multi-Parameter Transmitters —
ATEX/IECEX/UKCA

M400 series multi-parameter transmitters are produced by Mettler-Toledo GmbH.
It has passed the inspection of IECEx and conforms fo following standards:

¢ |[EC 60079-0 : 2017
Edition: 7.0 Explosive atmospheres —
Part 0: General requirements
e [EC 60079-11 :2011
Edition: 6.0 Explosive atmospheres —
Part 11: Equipment protection by intrinsic safety "i"

Ex Marking:
« Ex ib [ia Ga] IIC T4 Gb
« Ex ib [ia Da] HIC T80 °C Db IP66

Certificate No.:

e |[ECEx NEP 18.0007X
e SEV 12 ATEX 0132X
e CML 22 UKEX 2209X

1. Special Conditions of use (X-marking in the Certificate Number):

1. Avoid ignition hazard due to impact or friction, prevent mechanical sparks.

2. Avoid electrostatic discharge on enclosure surface, use wet cloth only for cleaning.
3. In hazardous areq, IP66 cable glands (as supplied ) must be mounted.

N

. Pay particular attention to the following when using the transmitter:
1. Rafed ambient femperature range:
— for gas atmosphere: —20~+60 °C
— for dust atmosphere: —20~+57 °C
. No operation on the upgrade inferface in hazardous area.
. Users shall not arbitrarily replace the internal electrical components.
. When installation, use and mainfenance, IEC 60079-14 should be observed.
. When installation in explosive dust afmosphere
5.1 Cable gland or blanking plug fo IEC 60079-0:2011 and IEC 60079-11:2017 with
marking Ex ia llIC IP66 should be adopfed.
5.2 The overlay switch of mulfi-parameter fransmitter shall be protected from light.
5.3 Avoid high risk of mechanical danger on the overlay switch.
6. Observe the warning: potential elecirostatic charging hazard- see instructions, avoid ignition
hazard due to impact or friction for Ga application.
7. For connection to intrinsically safe circuits, use the maximum values in the following table.

O wWwN
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M400/2XH and

M400G/2XH

Terminal Function Safety Parameters
10,11 Aout1 U=30V [ =100mA |P=08W |Li=0 C =15nF
12,13 Aout2 U=30V =100mA |P=08W |Li=0 C =15nF
1,2;3,4 Digital Input U=30V [ =100mA |P=08W |Li=0 C=0
6,789 OC Output U=30V =100mA |P=08W |Li=0 C=0
PQ Analog Inpuf U=30V =100mA |P=08W [Li=0 C =15nF
U=30V =100mA |P=08W |Li=0 C =0.7 pF
N.O RS485 Sensor U =588V |L=54mA |P.=80mW |L=1mH |C,= 1.9l:JF
AE G pH Sensor U,=588V [l =13mA |P =19mW |L =5mH C,=2.1yF
B,AEG Conductivity Sensor U,=588V [l =29mA P=43mW |L =1mH C,=25F
K J, I Temperature Sensor U=588V |l =b4mA |P =8mW |L =5mH C,=2pF
H,B,D Dissolved oxygen sensor |U =5.88V || =29 mA P=43mW |L =1mH C,=2.5F
L One-wire Sensor U =588V || =22mA |P =32mW |L =1mH C,=2.8F
M400/2XH Cond Ind
Terminal Function Safety Parameters
10,11 Aout1 U=30V =100mA |P=08W |Li=0 C =15nF
12,13 Aout2 U=30V | =100mA |P=08W |Li=0 C =15nF
1,2;3,4 Digital Input U=30V | =100mA |P=08W |Li=0 C=0
6.7,8,9; OC Output U=30V L =100mA |P=08W |Li=0 C=0
D,E, F G H 'S”ednus‘g'r"e Conduetivity 1y _536v |1 =17.2mA [P.=23mW |L=1mH |C =3.2F
KJ | Temperature Sensor U=588V |l =564mA |P=8mW |L =5mH C,=2yF
( ) ( )
MODEL: M400/2XH UK METTLER TOLEDO
Feeding Voltage: 14 1o 30 VDG c E 1268 CR 503 Wwwmilcomipro
Tiane):-2010 460 ° (G0s) &) IEcEx \m Hockagkar 15
8902 Urdorl, Switzarand
22013 0 1 0o} 180°C 00 P88
:;EECME: ::d:lll"r Ixﬁutlgg r:‘x
PIN: SN: Eachcet s sae e et M0de by METTLER TOLEDO in Ching
- / /
Fig. 1:  Label Model M400/2XH Cond Ind
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2.4 Ex Instructions for M400 Series Multi-Parameter Transmitters —
FM Approval

2.4.1 Instructions of Use to Be Considered under FM Approval

M400 series multi-parameter transmitters are produced by Mettler-Toledo GmbH.
It has passed the inspection of NRTL cFMus and fo following requirements:

C US The equipment is provided with an internal bond wiring and an internal flying lead wire for

APPR[]VE[] grounding purposes.

US marking
Operating temperature range —20 °C to +60 °C (-4 °F to +140 °F)
Environmental designation Enclosure type 4X, IP 66

Intrinsically safe e Class |, Division 1, Groups A, B,C, D T4
e Class II, Division 1, Groups E, F, G
e Class Il

Intrinsically safe Class |, Zone O, AEx ia [IC T4 Ga

Parameters e Entity:

Control drawing 12112601 and 12112602(4)

¢ FISCO:

Control drawing 12112603 and 12112602(4)

Nonincendive ¢ Class |, Division 2, Groups A, B, C, D T4A

e Class |, Zone 2, Groups IIC T4

Certificate no. FM16US0216X

Standards e FM3810:2005 Approval Standard for Electrical Equip-
ment for Measurement, Control and Laboratory Use

e ANSI/IEC-60529:2004 Degrees of Protection Provided
by Enclosures (IP Codes)

e ANSI/ISA-61010-1:2004 Edition: 3.0 Safety Require-
ments for Electrical Equipment for Measurement, Control,
and Laboratory Use — Part 1: General Requirements

e ANSI/NEMA 250:1991 Enclosures for Electrical
Equipment (1,000 Volts Maximum)

e FM3600:2011 Approval Standard for Electrical Equip-
ment for Use in Hazardous (Classified) Locations —
General Requirements

e FM3610:2015 Approval Standard for Intrinsically Safe
Apparatus and Associated Apparatus for Use in Class |, 1l
& lll, Division 1, Hazardous (Classified) Locations

e FM3611:2004 Approval Standard for Nonincendive
Electrical Equipment for Use in Class | & Il, Division 2, and
Class lll, Division 1 & 2, Hazardous (Classified) Locations

e ANSI/ISA-60079-0:2013 Edition: 6.0 Explosive
Atmospheres — Part O: General Requirements

e ANSI/ISA-60079-11:2012 Edition: 6.0 Explosive
Atmospheres — Part 11: Equipment Protection by Intrinsic
Safety "i"

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
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2.4.1.1

Canadian marking

Operating temperature range —20 °C to +60 °C (-4 °F to +140 °F)
Environmental designation Enclosure type 4X, IP 66
Intrinsically safe e Class I, Division 1, Groups A, B, C, D T4
e Class II, Division 1, Groups E, F, G
e Class Il
Intrinsically safe Class |, Zone O, Ex ia lIC T4 Ga
Parameters o Entity:
Control drawing 12112601 and 12112602(4)
¢ FISCO:
Control drawing 12112603 and 12112602(4)
Nonincendive Class |, Division 2, Groups A, B, C, D T4A
Certificate no. FM16CA0119X
Standards e CAN/CSA-C22.2 No.60529:2010

Degrees of Protection Provided by Enclosures (IP Codes)
e CAN/CSA-C22.2 No.61010-1:2004
Edition: 3.0 Safety Requirements for Electrical Equipment
for Measurement, Control, and Laboratory Use — Part 1:
General Requirements
e CAN/CSA-C22.2 No.94:1976
Special Purpose Enclosures — Industrial Products
e CAN/CSA-C22.2 No.213-M1987:2013
Non-Incendive Equipment for Use in Class |, Division 2
Hazardous Locations — Industrial Products
e CAN/CSA-C22.2 No.60079-0:2015
Edition: 2.0 Explosive Atmospheres —
Part O: General Requirements
e CAN/CSA-C22.2 No.60079-11:2014
Edition: 2.0 Explosive Atmospheres —
Part 11: Equipment Protfection by Infrinsic Safety "i*

General Notes

The Multi-parameter Transmitter M400/2(X)H, M400G/2XH, M40OOFF, M40OPA and the
M400/2XH Cond Ind are suitable for use in hazardous atmospheres of all combustible materials
of explosion groups A, B, C, D, E, F and G for applications requiring Class |, Il, lll, Division 1 in-
struments and groups A, B, C and D for applications requiring Class |, Division 2 instruments
(National Electrical Code® (ANSI/NFPA 70 (NEC®), Article 500; or Canadian Elecirical (CE)
Code® (CEC Part 1, CAN/CSA-C22.1), Appendix F when installed in Canada, or of explosion
groups lIC, IIB or IIA for applications requiring Class |, Zone O, AEX/Ex ia IIC T4, Ga instruments
(National Electrical Code® (ANSI/NFPA 70 (NEC®), Article 500; or Canadian Electrical (CE)
Code® (CEC Part 1, CAN/CSA-C22.1), Appendix F when installed in Canada).

If the Multi-parameter Transmitter M400/2(X)H, M400G/2XH, M40OFF, M4OOPA,
M400/2XH Cond Ind is insfalled and operated in hazardous areas, the general Ex installation
regulations as well as these safety instructions must be observed.

The operating instructions as well as the installation regulations and standards that apply for
explosion protection of electrical systems must always be observed.

The installation of explosion-endangered systems must always be carried out by qualified
personnel.

© 02/2023 METTLER TOLEDO
Printed in Switzerland
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2.4.1.2

For mounting instructions on specific valves refer fo the mounting instructions supplied with the
mounting kit. Mounting does nof affect the suitability of the SVI FF positioner for use in a poten-
tially hazardous environment.

The equipment is not intended to be used as personal protective equipment. To prevent injury,
read the manual before use.

For language translation assistance contact your local representative or email
process.service@mt.com.

Pour la langue de fraduction aide, contactez votre représentant local ou envoyez un e-mail
process.service@mt.com.

Cautionary Notes, Warnings and Markings
Hazardous location notes:

1. For guidance on US installations, see ANSI/ISA-RP12.06.01, Installation of Intrinsically
Safe Systems for Hazardous (Classified) Locations.

2. Installations in the US shall comply with the relevant requirements of the National Electrical
Code® (ANSI/NFPA 70 (NEC®)).

3. Installations in Canada shall comply with the relevant requirements of the Canadian Electrical
(CE) Code® (CEC Part 1, CAN/CSA-C22.1).

4. Wiring methods must conform to all local and national codes governing the installation, and
wiring must be rafed for at least +10 °C above the highest expected ambient femperature.

5. Where the profection type allows and depends on wiring glands, the glands must be certi-
fied for the type of protection requiredand area classification identified on the equipment or
system nameplate.

6. The internal grounding terminal shall be used as the primary equipment grounding means
and the external grounding terminal is only for a supplemental (secondary) bonding con-
nection where local authorities permit or require such a connection.

7. Adust-tight conduit seal shall be used when installed in Class Il conductive and non-con-
ductive dust environments and Class Ill combustible flyings environments.

8.  Approved seals against ingress of water or dust are required and the NPT or metric thread
fittings must be sealed with tape or thread sealant in order to meet the highest level of in-
gress protection.

9. When the equipment is supplied with plastic dust plugs in the conduit/cable gland entries;
it is the end-user’s responsibility to provide cable glands, adaptors and/or blanking plugs
suitable for the environment in which the equipment is insfalled. When installed in a haz-
ardous (classified) location, the cable glands, adaptors and/or blanking plugs shall addi-
tionally be suitable for the hazardous (classified) location, the product certification, and
acceptable to the local authority having jurisdiction for the installation.

10. The end-user must consult the manufacturer for repair disclaimers, and only cerfified parts,
such as entry plugs, mounting and cover lock screws and gaskets, supplied by the manu-
facturer are permitted. No substitutions with non-manufacturer supplied parfs are permitted.

11. Tighten cover screws to 1.8 Nm (15.8 Ib-in.). Overforquing may cause enclosure breakage.

12.  The minimum tightening torque for M4 (No. 6) binding screw protective conductor
terminals is 1.2 Nm (10.6 Ib-in.) or greafer, as specified.

13. Care must be taken during installation to avoid impacts or friction that could create an ig-
nition source.

14. Use copper, copper-clad aluminum or aluminum conductors only.

Transmitter M400/2XH Cond Ind
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15.

16.

17.

18.

19.

20.

21.

22.
23.
24,

25.

The recommended tightening torque for field wiring terminals is 0.8 Nm (7 Ib-in.) or greater,
as specified.

The Nonincendive version of the Multi-parameter Transmitter M400/2H must be connected
to limited output NEC Class 2 circuits, as outlined in the National Electrical Code® (ANSI/
NFPA 70 (NEC®)), only. If the devices are connected fo a redundant power supply (fwo
separate power supplies), both must meet this requirement.

The Class |, Zone 2 certifications are based on Division evaluations and the marking
acceptance of Article 505 of the National Electrical Code® (ANSI/NFPA 70 (NEC®)).

The Multi-parameter Transmitter M400/2(X)H, M400G/2XH, M40OFF, M40OOPA,
M400/2XH Cond Ind assessed were certified by FM Approvals under a Type 3 Certification
System as identified in ISO Guide 67.

Tampering and replacement with non-factory components may adversely affect the safe
use of the system.

Insertion or withdrawal of removable electrical connectors is to be accomplished only
when the area is known to be free of flammable vapors.

The Mulfi-parameter Transmitter M400/2(X)H, M400G/2XH, M40OFF, M40OPA,
M400/2XH Cond Ind is not intended for servicing or mainfenance operation. Malfunction-
ing units operating out of manufacturer’s specification should be discarded and replaced
with a new operational unit.

Substitution of components may impair infrinsic safety.
Do not open when an explosive atmosphere is present.

Explosion hazard, do not disconnect while circuit is live unless area is known fo be non-
hazardous.

Explosion hazard, substitution of components may impair suitability for Class |,
Division 2.

© 02/2023 METTLER TOLEDO
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2.4.1.3

The Transmitter M400/2XH Cond Ind infrinsically safe apparatus, entity version, bears the
following label marking:

( )

Intrirsicotly Safa Version Eniry hreod: Matric, SxM20;
SECURITE INTRINSEQUE, Exio t '1"5;5“ DT —

1178 N uil HubisfFil iny The
&;US- :.-%’:’:étﬁu‘;‘lﬁ“ﬁ 4 m 2, Mzt use minimem (loss | Division2 Geoups AB.C.D, Type 4X ond IPEE
& VOVEx kiTd t:;'g%?‘:';*; '::‘55 suitabils Huba/Ffings & Cobla Glands ko R4 the completa FA cerifontion

: o<+ .

Endity Conlrsl Drowing No. 12112601 Operohion Manual No.3003 1883

FMIGUSOZTEE, PRI GCADN 15K
WARKING - EXPLOSI0N MAZARD. DO NOT REMOVE OR REPLACE WIHILE CIRCUIT IS LIVE WHEN A FLAMMABLE OR COMBUSTISLE ATMOSPHERE 15 PRESENT.
WARKING - POTENTIAL ELECTRUSTATIC CHARGE HATARD, USE ONLY DAMP CLOTH WHEN CLEANING OR WIPING. DO NOT LISE SOLVENT
AVEAMSSEMENT - RISQUE DEAPLOSION. KE PAS DEERANCHER TANT QUE LE CIRCUIT EST
SDUS TENSION, A MOINS QUFIL HE S'AGESSE D'UN EMPLACEMENT NON DANGERELD

- J

Fig.2:  Label Model M400/2XH Cond Ind

Control Drawings

Refer fo section 17.5 "Control Drawings" on Page 70.

Transmitter M400/2XH Cond Ind
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3

3.1

3.2

Function and Design

Function

The M400/2XH Cond Ind is a 2-wire fransmitter for analytical measurements with HART® com-
munication capability. The M400/2XH Cond Ind It is available as 1-channel version and com-

patible with analog inductive conductivity sensors.

M400/2XH Cond Ind parameter fit guide

Parameter

Cond Ind (Inductive Conductivity)
1) InPro 7250 ST, InPro 7250 PFA. InPro 7250 HT

Table 2:  M400/2XH Cond Ind parameter fit guide

M400/2XH Cond Ind

Design
| 150 mm (5.90") |
—@ |

T (e 2

M400

3 @

N2

IS

g laEom)

u'_) eny, Cal @ K gizr
- ® =

. @ ©

Fig.3:  Design (Overview) M40O transmitter

Hard polycarbonate housing Y2 DIN
Four-line LC display

Five tactile-feedback navigation keys
TB1 — Input and output analog signal
TB2 — Sensor signal

O wWwN =
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18 Transmitter M400/2XH Cond Ind

3.3 Navigation Keys
Navigation key Description

4 ¢ Enfer Menu mode.

Menu ¢ Navigafe backwards within a changeable data entry field.

> ¢ Enfer Calibration mode.

- ¢ Navigate forward within a changeable data entry field.

[— ESC— Return fo Measurement mode.

4 > Press the <€ and » key simultaneously (escape).

Menu Cal NOTE: In order to back up only one menu page, move the cursor under the UP
Arrow character (1) at the bottom right of the display screen and press [ENTER].

A * Increase a digit.
¢ Navigafe within a selection of values or options of a data enfry field.

v ¢ Enter Info mode.

e e Decrease a digit.
¢ Navigafe within a selection of values or options of a data enfry field.

<J Confirm action or selection.

Enter

Table 3:  Navigation key

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
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3.4
@

Displays

> >

] 6-73 mS/cmf*@ @f*A ] 6.73 mS/cm
25.0 -

—@® 0" 25.0 -

2.8 %H3PO4——@ @——Chonnel Select = Analog

9.5 pkaDS——@ @—— Parameter = Cond Ind T @

Fig.

4:  Left: Measurement mode (example), Right: Edit mode (example)

Channel information

A: Analog sensor is connected.

H: Transmitter is in Hold mode.

1st line (a), standard configuration

2nd line (b), standard configuration

3rd line (c), Measurement mode: The screen depends on configuration.
Edit mode: Navigation through the menu or editing paramefers

4ih line (d): Measurement mode: The screen depends on configuration.
Edit mode: Navigation through the menu or editing paramefers

Ifa T is displayed, you can use the P or the <« key fo navigate to it. If you click [ENTER] you will nav-
igate backwards through the menu (go back one screen).

You can configure the information shown on the display for each line. By default in the measure-
ment mode no values are shown in the third and in the fourth line of the display. Refer to Chap-
ter 9.2.1 "Channel Setup" on Page 35.

Display Description

Hold mode During calibration, clean, Digital In with Analog Output / OC the transmitter

changes in Hold mode. After calibration or clean is completed the flashing "H"
still remains for further 20 seconds. The "H" is not displayed any longer when
Digital In is deactivated.

A Idicates that an alarm or error is occurred. The symbol is displayed as long as

the cause for the alarm or error persists.

Table 4:  Hold mode and alarm symbol

"Save changes" Description

dialog

Yes & Exit Save changes and exif fo Measurement mode.

ves& T Save changes and go back one screen.
Use this option if you want fo continue configuring without re-enfering the Edit
mode.

No & Exit Do not save changes and exit to Measurement mode.

Table 5:  "Save changes" dialog

© 02/2023 METTLER TOLEDO
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3.5 Menu Structure
Measurement Mode
M400 Cond Ind
|
[ I |
Menu Cal Info
| [
[ I I I 1 [ T |
Quick Sefup Configure System PID Sefup Service Messages Calibration Data MO?;'\/I?;L'KGE
I Channel Select I Measurement I Set Language H PID /M I  Diagnostics
M Output I Analog Outputs I  Passwords I Tune Parameters | Calibrate
'~ Set Poinfs M Set Points I Sef/Clear Lockout | [ Mode '~ Tech Service
I Alarm/Clean H Resef ' PID Display Setup
H Display '~ Sef Date & Time
‘< Hold Outputs
Fig.5:  Menu structure M400 Cond Ind
Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
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4

4.1

4.2

Mounting

Unpacking and Inspection of Equipment

Inspect the shipping container. If it is damaged, contact the shipper immediately for instructions.

Do not discard the box.

If there is no apparent damage, unpack the container. Be sure all items shown on the packing

list are present.

If items are missing, notify METTLER TOLEDO immediately.

Dimensions

150 mm (56.9")

M400

METTLER TOLEDO

150 mm (5.9

(1.69")
90 mm (3.54")

. 90mm (3.54)

80 mm (3.15")

6 mm (0.236")

90 mm (3.54")

Fig. 6:

1 Panel-cutout for wall mounting

Dimensions M400 transmitter

75 mm (2.95"

114 mm (4.49")

_ 27 mm

136 mm (5.35")

—
4‘ 28 mm

(1.10%

+0.5mm
137mm -0.0 mm

(1.06")

(639" 199

+0.5mm

137mm -0.0mm

(5.39" *392y
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4.3

Mounting Procedure

The M400/2XH Cond Ind is available in %2 DIN case size and provide an infegral IP66/NEMA4X
housing. The M400/2XH Cond Ind can be mounted as follows:

— Panel mounting
— Wall mounting
— Pipe mounting.

Optional hardware accessories are available that allow for panel, wall or pipe mounting. Refer to
Chapter 16 "Accessories and Spare Parts" on Page 66.

Assembly

Fig.7:  Assembly

1 Cable glands M20 x 1.5 (3 pieces)
2 Blind plug
3 Screws (4 pieces)

General

— Orient the transmitter so that the cable glands face downwards.
— Lines have to be suitable for wet conditions.

— In order to provide IP66 enclosure ratings, all cable glands must be in place. Each cable
gland must be filled using a cable.

— Not used cable glands must be closed by suitable blind plugs.

— Tighten the screws of the fronf panel with a tightening forque of 1.5 Nm to 2 Nm.

Transmitter M400/2XH Cond Ind
30396 563 D
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4.4

4.5

Panal Mounting

For the panal mouting kit refer to Chapter 16 "Accessories and Spare Parts" on Page 66.

To insure a good seal, the panel or door must be flat and have a smooth finish. Textured or
rough surfaces are not recommended and may limit the effectiveness of the gasket seal
provided.

1.

Make cutout in panel. Refer to Chapter 4.2 "Dimensions" on Page 21.
— Be sure surface surrounding cutout is clean, smooth and free of burrs.
Slide face gasket around fransmitter from the back of the unit.

Place transmitter into cufout hole. Be sure there are no gaps befween the transmitter
and panel surface.

Place the two mounting brackets on either side of the fransmitter as shown.

While holding transmitter firmly info the cutout hole, push the mounting brackets toward
the backside of panel.

Once secure, use a screwdriver fo tighten the brackets against the panel. In order fo provide
IP66/NEMA4X environmental enclosure rafing, the two clamps provided shall be securely
tightened to create an adequate seal between the panel enclosure and transmitter.

— Face gasket will compress between transmitter and panel.

Wall Mounting

For the wall mouting kit refer to Chapfer 16 "Accessories and Spare Parfs" on Page 66.

1.
2.

Mount wall mounting kit fo the housing. Do not exceed maximum screw-in depth.

Mount wall mounting kit with the housing to the wall. Attach to wall using appropriate
mounting hardware for wall surface. Be sure it is level and securely fastened and the in-
stallation adheres to any and all clearance dimensions required for transmitter service and
mainfenance. Orient the fransmitter so that the cable grips are facing downward.

© 02/2023 METTLER TOLEDO
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4.6 Pipe Mounting

The fransmitfer may only be mounted on a pipe by using the optional pipe mount kit. Refer to
Chapter 16 "Accessories and Spare Parts" on Page 66.

40 to 60 mm
(1.567" 10 2.36")

Fig.8:  Pipe mounting

1. Tighten the fixing screws with a tightening torque of 2 fo 3 Nm.

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
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5 Wiring

5.1 Electrical Connection of the Transmitter
A Power off fransmitter during wiring.
Connect wires firmly fo the connection ferminals.

For power requirements and ratings and size power wiring refer to Chapter 17.2.1 "General Elec-
trical Specifications" on Page 68.

All connections fo the transmitter are made on the rear panel.

1. Switch off supply voltage.

2. Connect mains supply (14 to 30 V DC) to the terminals AO1+ / HART and AO1-/ HART or
to the ferminals AO2+ and AO-. Notice polarity.

3. Connect digital input signal, digital output signals (OC) and analog output signal fo terminal
block TB1. Refer to Chapter 5.2 "Overview of Terminal Blocks in Transmitter" on Page 25.

4. Connect sensor fo terminal block TB2. Refer to Chapter 5.3 "Connection of Terminal Block
TB2: Sensor Connection" on Page 27.

5.2 Overview of Terminal Blocks in Transmitter

1
e e [ (& TB2 A O Q
6—2 @
S ——] S —
,\ === 1 9|§§[w0 15
[ s e @ MT T @

Fig.9:  Overvew of terminal blocks in fransmitter

1 TB1:Terminal block T —
Power connection, HART signal, digital input signal, digital oufput signals (OCs)
and analog output signals

2 Connection of HART modem

3 TB2:Terminal block 2 — Sensor signal

© 02/2023 METTLER TOLEDO Transmitter M400/2XH Cond Ind
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Terminal
TB1

TB2

Table 6:

— = O 00 N O o b W N =

12
13
14
15

A-Q

Description

DIT+

DIT-

DI2+

DI2—

Not used
OC1+

0C1-

0C2+

0C2-

AOT+, HART+
AO1-, HART-

A02+
AO2-
Not used
L

Digital input 1

Noft active for M400/2XH Cond Ind fransmitter

Digital output 1 (open collector)

Digital output 2 (open collector)

* Power connection 14 to 30 V DC. Notice polarity.
¢ Analog output signal 1

® HART signal

e Power connection 14 to 30 V DC. Notice polarity.
e Analog output signal 2

Ground

Sensor input. Refer fo Chapter 5.3 "Connection of Terminal
Block TB2: Sensor Connection" on Page 27.

Terminal block (TB) definition M400

Transmitter M400/2XH Cond Ind
30396 563 D
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5.3 Connection of Terminal Block TB2: Sensor Connection

5.3.1 Analog Inductive Conductivity Sensors

The analog inductive conductivity sensor is connected to ferminal block TB2.

Terminal Function Color
InPro 7250 ST/ InPro 7250 HT
InPro 7250 PFA
TB2 A Not used - -
B Not used - -
C Not used - -
D Send High Blue Black or Transparent
E Send Low Brown Violet
F Shield (GND) Green-Yellow Green-Yellow
G Receive Low Red Yellow
H Receive High Black or Transparent Red
I RTD White White
J RTD sense Grey Grey
K RTD Green Green
L-Q Not used - -

Table 7:  Analog inductive conductivity sensors

© 02/2023 METTLER TOLEDO Transmitter M400/2XH Cond Ind
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5.4 HART Communication

You configure the M400 transmitter either via a configuration fool, an asset-management-tool or
via a HART handheld terminal.

The DD and the DTM files can be downloaded via Internet "www.mt.com/M400". The DD is also
on the supplied CD-ROM.

| 3 4
HART+ 7500 1o 20 MAL
™
M400 4 -20 mA IR
14 ~30VDC || DCS, PLC
HART- T

i It
= = @
© ©

Fig. 10: HART® connection with HART handheld terminal

M400 transmitter

Repeater power supply, preferably HART fransparent

Load resistor, is not required if one is installed in the repeater power supply
DCS (Distributed control system) or PLC (Programmable logic controller)
HART handheld terminal e.g. 475 FieldCommunicator from Emerson

o WN =

1 3 4
HART+ (300 1A= 20MAL
M400 ”‘11 - %g \r?gC i R i DCS, PLC
HART- T
S—r 6

mmmmmmmmmm

Fig. 11: HART® connection with HART modem and configuration tool

M400 fransmitter

Repeater power supply, preferably HART fransparent

Load resistor, is not required if one is installed in the repeater power supply
DCS (Distributed control system) or PLC (Programmable logic controller)
HART modem

PC with configuration tool, e.g. PACTWare™ from Pepperl+Fuchs
PACTWare™ is on supplied CD-ROM or available as freeware.

oo WN —

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
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6 Placing Transmitter In, or Out of Service

6.1 Placing Transmitter in Service

A After connecting the transmitter o power supply circuit, it will be active as soon as the circuit is
powered.

6.2 Placing Transmitter Out of Service
First disconnect the unit from the main power source, then disconnect all remaining electrical
connections. Remove the unit from the wall/panel. Use the installation instruction in this manual
as reference for dis-assembling mounting hardware.

All transmitter seftings sfored in memory are non voldatile.

© 02/2023 METTLER TOLEDO Transmitter M400/2XH Cond Ind
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7 Quick Setup

(PATH: Menu/Quick Setup)

Select Quick Setup and press the [ENTER] key. Enter the security code if necessary. Refer fo
Chapter 10.2 "Passwords" on Page 48.

(-:? NOTE: Please do not use Quick Setup menu after configuration of the transmitter, because some
of the parameters i.e. analog output configuration will may be reseted.

Parameter Description
Channel Select Select for the connected sensor type "Analog".
Parameter Select the measured value. For analog inductive conductivity only the

parameter "Cond Ind" is available.

Sensor Select the connected sensor type.
¢ |InPro7250
e InPro7250-PFA
e Other: Enter for this option the values "Transfer Ratio" and "Frequency".

Cell constants Enter the cell constants given on the sensor label or certificate.

(Ap:Mand A/ As: M and A)

aandb Set the first and second parameter. The options depend on the connected
Sensor.

e q: First parameter shown in the first line on the display.
¢ b: Second parameter shown in the second line on the display.

Analog Outputs Only the option "Yes" is possible. The analog output is activated.

Table 8:  Quick Setup

The following parameters are shown when the option "a" was selected.

Parameter Description

Aout1 min, AoutT max Set the analog output for the first parameter (a).

e Aoutl min: Defines the value for the 4 mA output value.
Example: 4 mA at 0.000 mS/cm

e Aoutl max: Defines the value for the 20 mA output value.
Example: 20 mA af 100.0 mS/cm

a Sef Point Activate or deactivate the "a Set Point" for the first parameter.

® Yes: Set Point is activated.
¢ No: Sef Point is deactivated.

Transmitter M400/2XH Cond Ind © 02/2023 METTLER TOLEDO
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Parameter Description

SP1 Type Set the Set Point type for the first parameter. The Set Point is assigned to
the digital output (OC) by the "SP1 Use OC #" parameter.
¢ Off: The Set Point is deactivated.

¢ Between: The Set Point switches, if the measured value is between the
low and high Set Point.

e Qufside: The Set Point switches, if the measured value is either lower
than the low Set Point or higher than the high Set Point .

e Low: The Set Point switches, if the measured value is lower than the
Set Point .

¢ High: The Set Poinf switches, if the measured value is higher than the
Set Point.

Set the other required parameters. The parameters are dependent on the
selected option.
SP1 use OC # Prerequisite: The Set Poinf 1 is activafed.

Assign the Set Point for the first parameter to the digital output (OC). #2
has to be selected.

Table 9:  Quick Setup — AoutT, SP1

The following parameters are shown when the option "b" was selected.

Parameter Description

Aout2 min, Aout2 max Set the analog output for the second parameter (b).
e Aoutl min: Defines the value for the 4 mA output value.
Example: 4 mA at 0.000 °C

e Aout1 max: Defines the value for the 20 mA output value.
Example: 20 mA af 100.0 °C

b Set Point Activate or deactivate the "b Set Point" for the second parameter.

® Yes: Set Point is activated.
e No: Sef Point is deactivated.

SP2 Type Set the Set Point type for the second parameter. The Set Point is assigned
fo the digital output (OC) by the "SP2 Use OC #" paramefer.
e Off: The Set Point is deactivated.

e Between: The Sef Point switches, if the measured value is between the
low and high Set Point.

e Quiside: The Set Point switches, if the measured value is either lower
than the low Set Point or higher than the high Sef Point .

e | ow: The Set Point switches, if the measured value is lower than the
Set Point .

¢ High: The Set Poinf switches, if the measured value is higher than the
Set Point.

Set the other required parameters. The parameters are dependent on the
selected opfion.

SP2 use OC # Prerequisite: The Set Point 2 is activated.

Assign the Set Poinf for the second parameter fo the digital output (OC).
#2 has to be selected.

Table 10:  Quick Setup — Aout2, SP2
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3

8.1

S (R
* 25.0 -

Calibrate Sensor
Channel A Conductivity T

S (R
* 25.0 -

cal Compensation
Standard T

P27 .
» 25.0 -

Conductivity Calibration
Type = Process T

P27 .
* 25.0 -

Press ENTER to Capture
a C =2.174 mS/cm T

Sensor Calibration
(PATH: Cal)

The calibration key » allows the user one-touch access to sensor calibration and verification
features.

NOTE: During Calibration on Channel A, a flashing "H" (Hold) in the upper left corner of the
Display indicates a calibratfion is in process with a Hold condition active. (The hold output needs
to be activated.) Refer to Chapter 3.4 "Displays" on Page 19.

NOTE: When performing calibration on a conductivity sensor, results will vary depending on the
methods, calibration apparatus and/or quality of reference standards used to perform the cali-
bration.

NOTE: For measuring tasks the femperature compensation for the application as defined at the
menu Resistivity will be considered and not the temperature compensation selected thru the
calibration procedure. Refer to Chapter 9.2.3 "Resistivity — Conductivity Temperature Compensa-
tion" on Page 37 (Menu/Configure/Measurement/Resitivity).

For inductive conductivity sensors the "Process", "1 Point" and "Zero Point" calibration methods
are available. The process calibration and the 1 Point calibration are always performed as a

slope calibration. At the Zero Point calibration the system assumes that the conductivity of the
reference system is "0".

Process Sensor Calibration Mode

While in Measurement mode press the [CAL (»)] key. If the display prompfs you to enfer the
Calibration security code, press the A or ¥ key to set the calibration security mode. Press the
[ENTER] key to confirm the calibration security code.

Select the type of calibration, here "Conductivity". Press the A or ¥ key to select the type. The
following options are available: Conductivity, Resistivity, Temperature, Edit and Verify.

Press the [Enter] key.
Select compensation method, e.g. "Standard". Refer to Table "Compenation Mode" on Page 37.

Press the [Enter] key.

Select calibration type, here "Process". The process calibration is always performed as a slope
calibration.

Press the [Enter] key.

Result: The display shows the message "Press ENTER to Capture" is shown.
Take a sample.
Press the [Enter] key to store the current measuring value.

Result: During the ongoing calibration process, the letter "A" is blinking in the display.

Transmitter M400/2XH Cond Ind
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P27 ..
* 25.0 -

1 = 1.413 mS/cm
a C =2.174 mS/cm T

P27 ..
* 25.0 -

C M=1.4136 A=0.00000
Save Adjust

8.2

P27 .
* 25.0 -

Calibrate Sensor
Channel A Conductivity T

P27 .
* 25.0 -

Cal Compensation
Standard T

P27 .
* 25.0 -

Conductivity Calibration
Type = 1 Point T

P27 .
* 25.0 -

A Point 1 = 1.413 mS/cm
A C =2.174 mS/cm T

After determining the conductivity value of the sample, press the [CAL (®)] key again to proceed
with the calibration.

Enter the conductivity value of the sample.

Press the [ENTER] key to start the calculation of calibration resulfs.

Result: After the calibration the display shows the Multiplier or slope calibration factor "M" and
the Adder or offset calibration factor "A".

Select ADJUST or ABORT to finish calibration.

Adjust: Calibration values are stored in the transmitter and used for the measurement. Additional-
ly, the calibration values are stored in the calibration data.

Abort: Calibration values are discarded.

Result: The display shows the message "RE-INSTALL SENSOR and Press [ENTER]".

Press the [ENTER] key to return to the measuring mode.

1 Point Sensor Calibration

(Display reflects typical Conductivity Sensor calibration)

While in Measurement mode press the [CAL (»)] key. If the display prompts you to enter the
Calibration security code, press the A or ¥ key to set the calibration security mode. Press the

[ENTER] key fo confirm the calibration security code.

Select the type of calibration, here "Conductivity". Press the A or ¥ key fo select the type. The
following opfions are available: Conductivity, Resistivity, Temperature, Edit and Verify.

Press the [Enter] key.
Select compensation method, e.g. "Standard". Refer to Table "Compenation Mode" on Page 37.

Press the [Enter] key.

Select calibration type, here "1 Point". The ! Point calibration is always performed as a slope
calibration.

Place the sensor into the reference solution.
Press the [Enter] key.

Enter the value for Point 1 including a decimal point and units. The value in the second text line
is the value being measured by the transmitter and sensor in the units selected by the user.

Press [ENTER] when this value is stable to perform the calibration.

© 02/2023 METTLER TOLEDO
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P27 ..
* 0 25.0 -

C M=1.4136 A=0.00000
Save Adjust

8.3

P27 ..
* 0 25.0 -

Calibrate Sensor
Channel A Conductivity T

2217 ..
* 25.0 -

Cal Compensation
Standard 1

S (R
* 25.0 -

Conductivity Calibration
Type = Zero Point

S (R
* 25.0 -

A Point 1 = 1.413 mS/cm
a € =2.174 ms/cm T

S (R
* 25.0 -

C M=1.4136 A=1.00000
Save Adjust

Result: After the calibration the display shows the Multiplier or slope calibration factor "M" and
the Adder or offset calibration factor "A".

Select ADJUST or ABORT to finish calibration.

Adjust: Calibration values are stored in the transmitter and used for the measurement.
Additionally, the calibration values are stored in the calibration dafa. Abort: Calibration
values are discarded.

Resulf: The display shows the message "RE-INSTALL SENSOR and Press [ENTER]".

Press the [ENTER] key to return to the measuring mode.

Zero Point Sensor Calibration

(Display reflects typical Conductivity Sensor calibration)

While in Measurement mode press the [CAL (™)] key. If the display prompts you to enter the
Calibration security code, press the A or ¥ key to set the calibration security mode. Press the

[ENTER] key fo confirm the calibration security code.

Select the type of calibration, here "Conductivity". Press the A or ¥ key to select the type. The
following options are available: Conductivity, Resistivity, Temperature, Edit and Verify.

Press the [Enter] key.
Select compensation method, e.g. "Standard". Refer to Table "Compenation Mode" on Page 37.

Press the [Enter] key.

Select calibration type, here "Zero Point". The system assumes that the conductivity of the refer-
ence system is "0".

Place the sensor into the reference solution.
Press the [Enter] key.

Result: The display shows in the first line "0.0".The value in the second text line is the value be-
ing measured by the fransmitter and sensor in the units selected by the user.

Press [ENTER] when this value is stable to perform the calibration.

Result: After the calibration the display shows the Multiplier or slope calibration factor "M" and
the Adder or offset calibration factor "A".

Select ADJUST or ABORT fo finish calibration.

Adjust: Calibration values are stored in the fransmitter and used for the measurement. Additionally,
the calibration values are stored in the calibration data.

Abort: Calibration values are discarded.

Result: The display shows the message "RE-INSTALL SENSOR and Press [ENTER]".

Press the [ENTER] key to return to the measuring mode.
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9

9.1

S (R
* 25.0 -

MENU
Configure T

9.2

S (R
* 25.0 -

Configure
Measurement 1

9.2.1

2217 ..
* 25.0 -

Measurement Setup
Cahnnel Setup T

2217 ..
* 25.0 -

Channel Select=Analog
Parameter = Cond Ind 1

2217 ..
* 25.0 -

Sensor=InPro7250 T

Configuration

(PATH: Menu/Configure)

Configure

Measurement Analog Outputs Set Points Alarm/Clean Display

Hold Outputs

Enter Configuration Mode
While in Measurement mode, press the [MENU ()] key.

Press the A or ¥ key to navigate to the "Configure" menu. Press the [ENTER] key.

Measurement

(PATH: Menu/Configure/Measurement)

Enter configuration mode. Refer to Chapfer 9.1 "Enfer Configuration Mode" on Page 35.

Press the A or ¥ key to navigate to the "Measurement" menu. Press the [ENTER] key.

The following sub menus can now be selected: Channel Setup, Resistivity, Concentration Table

and Set Averaging.

Channel Setup

(PATH: Menu/Configure/Measurement/Channel Setup)

Enter configuration mode. Refer to Chapfer 9.1 "Enfer Configuration Mode" on Page 35.

Press the A or ¥ key to navigate to the "Measurement" menu. Press the [ENTER] key.
Select the "Channel Sefup" menu. Press the [ENTER] key.
Result: The display shows "Channel Select = Analog" and "Parameter = Cond Ind".

Press the [ENTER] key.

Select for "Sensor one of the following option:
InPro 7250: InPro 7250 and InPro 7250 HT
InPro 7250-PFA: For InPro 7250-PFA:

Other: For all other inductive conductivity sensors.
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P27 ..

» 25.0

(] °c
aA S/m (Milli )
bA °C

P27 .
25.0 -

cA - ( )
bA ---- ( )y T

>

P27 .
* 25.0 -

Save Changes Yes & Exit
Press ENTER to Exit

9.2.2

P27 .
* 25.0 -

Measurement Setup
Temperature Soruce T

P27 .
* 25.0 -

A:Auto T

P27 .
* 25.0 -

Save Changes Yes & Exit
Press ENTER to Exit

Configure the 1st and 2nd line of the display a and b. Press the » or < key to toogle befween
the measurements / units and the multipliers. Press the A or ¥ key to select the options.

Press the [ENTER] key.

Configure the 3rd and 4th line of the display ¢ and d. Press the B> or « key to foogle between
the measurements / units and the multipliers. Press the A or ¥ key to select the options.

Press the [ENTER] key.
Resulf: The save changes dialog is displayed.

Select one of the options. Selecting "No" will discard the entered values and return to the mea-
surement display screen, selecting "Yes" will save changes made.

Temperature Source

(PATH: Menu/Configure/Measurement/Temperature Source)

Enter configuration mode. Refer to Chapter 9.1 "Enfer Configuration Mode" on Page 35.
Press the A or ¥ key to navigate to the "Measurement" menu. Press the [ENTER] key.

Select the "Temperature Source" menu. Press the [ENTER] key.

Select one of the following options:

Auto:  The fransmitter automatically recognizes the femperature source.

Use NTC22K:  Input will be faken from the sensor atfached.
Use Pt1000:  Temperature input will be taken from the sensor attached
Use Pt1 0O: Input will be taken from the sensor attached.

Fixed = 25 °C: Allows a specific femperature value fo be enfered.
Press the [ENTER] key.
Result: The save changes dialog is displayed.

Select one of the options. Selecting "No" will discard the entered values and return to the mea-
surement display screen, selecting "Yes" will save changes made.
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9.2.3

P 217 ...
A 25.0 -

Measurement Setup
Resistivity T

(?

S (R
* 25.0 -

a Compensation=Standard
b Compensation:standardT

Resistivity — Conductivity Temperature Compensation

(PATH: Menu/Configure/Measurement/ Resistivity)

Enter configuration mode. Refer fo Chapter 9.1 "Enter Configuration Mode" on Page 35.
Press the A or ¥ key to navigate to the "Measurement' menu. Press the [ENTER] key.

Select the "Resisfivity" menu. Press the [ENTER] key.

Temperature compensation should be matched fo the characteristics of the application. The
transmitter considers this value for the temperature compensation by calculating and displaying
the result for the measured conductivity.

NOTE: For calibration purposes the temperature compensation as defined at the menu "Cal/Com-
pensation” for the samples will be considered.

The first two measurement lines are displayed on the screen. This chapter described the proce-
dure for the first measurement line. By using the key » the second line will be chosen. To select
the 3rd and 4th line press [ENTER]. The procedure itself works af every measurement line in the
same way.

Select one of the following Compensation Modes and press the [ENTER] key.

Compenation Mode

Compensation Mode Description

Standard The Standard compensation mode includes compensation for non-linear
high purity effects and conventional neutral salt impurities. This mode
conforms fo ASTM standards D1125 and D5391.

Linear 25 °C The Linear 25 °C compensation mode adjusts the reading by a coeffi-
cient expressed as %/°C, deviation from 25 °C. Use this mode only if the
solution has a well-characterized linear temperature coefficient. The coef-
ficient is set with the Comp parameter. (Default: 2.0 %/°C)

Linear 20 °C The Linear 20 °C compensation mode adjusts the reading by a coeffi-
cient expressed as %/°C, deviation from 20 °C. Use this mode only if the
solution has a well-characterized linear temperature coefficient. The coef-
ficient is set with the Comp parameter. (Default: 2.0 %/°C)

Light 84 The Light 84 compensation mode matches the high purity water re-
search results of Dr. T.S. Light published in 1984. Use this mode only if
your institution has standardized on that work.

Std 75 °C The Std 75 °C compensation mode is the Standard compensation algo-
rithm referenced to 75 °C.

Glycol .5 (Gylcol 0.5) The Glycol .5 compensation mode matches the temperature characteris-
tics of 50 % ethylene glycol in water. Compensated measurements us-
ing this solution may go above 18 Mohm-cm.

© 02/2023 METTLER TOLEDO
Printed in Switzerland

Transmitter M400/2XH Cond Ind
30396 563 D



38

Transmitter M400/2XH Cond Ind

S (R
» 25.0 -

a:Comp= 02.00%/°C
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Save Changes Yes & Exit
Press ENTER to Exit

9.2.4

S [ (R
» 25.0 -

Measurement Setup
Concentration Table T

Compensation Mode Description

Glycol 1 The Glycol 1 compensation mode maiches the temperature characteris-
tics of 100 % ethylene glycol. Compensated measurements may go well
above 18 Mohm-cm.

Cation The Cation compensation mode is used in power indusiry applications
measuring the sample after a cation exchanger. This mode takes info
account the effects of temperature on the dissociation of pure water in
the presence of acids.

Alcohol The Aleohol compensation mode provides for the temperature character-
istics of a 75 % solution of isopropyl alcohol in pure water. Compensat-
ed measurements using this solution may go above 18 Mohm-cm.

Ammonia The Ammonia compensation mode is used in power industry applica-
tions for specific conductivity measured on samples using ammonia
and/or ETA (ethanolamine) water treatment. This mode fakes info ac-
count the effects of femperature on the dissociation of pure water in the
presence of these bases.

None The None compensation mode does not make any compensation of the
measured conductivity value.

Table 11:  Resitivity — Compensation mode

If compensation mode "Lin 25 °C" or "Lin 20 °C" has been chosen, the factor for the adjustment
of the reading "Comp" can be modified.

Press the [ENTER] key.

Resulf: The save changes dialog is displayed.

Select one of the options. Selecting "No" will discard the entered values and refurn to the mea-
surement display screen, selecting "Yes" will save changes made.

Concentration Table

(PATH: Menu/Configure/Measurement/Concentration Table)

To specify customers-specific solutions, up to 9 concentration values can be edited in a matrix

together with up to 9 temperatures. To do so the desired values are edited under the concentra-

tion fable menu. Furthermore the conductivity values for the according temperature and concen-
tration values are edited.

Enter configuration mode. Refer to Chapter 9.1 "Enter Configuration Mode" on Page 35.

Press the A or ¥ key to navigate to the "Measurement" menu. Press the [ENTER] key.

Select the "Concentration Table" menu. Press the [ENTER] key.
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P27 ..
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Unit = %Conc. 1

(?

S (R
* 25.0 -

Temp Point = 2
Concentration Point=2 1

S (R
* 25.0 -

A Point 1 = 1.413 mS/cm
Iy Cc =2.174 mS/cm T

S (R
* 0 25.0 -

Templ = 20.00 °C
Cond_1.250 = 1.100pS/cm !

Define the desired unit.

Press the [ENTER] key.

NOTE: Select the same unit as used in the display. Refer to Chapter 9.2.1 "Channel Setup" on
Page 35.

Enter the amount of desired temperature points (Temp Point) and Concentration Points.

Press the [ENTER] key.

Enter the values for the different concentrations (ConcentrationX).

Press the [ENTER] key.

Enter the value of the 1st femperature (Temp1) and the value for the conductivity which belongs
to the first concentration at this temperature.

Press the [ENTER] key.

Enter the value for the conductivity which belongs to the second concentration at the first femper-
ature and press [ENTER] etc.

After enfering all conductivity values, that belong to the different concentrations at the first tem-
perature point, enter in the same way the value of the 2nd temperature point (Temp2) and the
conductivity value which belongs at the second temperature fo the first concentration. Press
[ENTER] and go on in the same way for the next concentration points as described for the first
temperature point.

Enter in this way the values at every temperature point. After enfering the last value, pressing
[ENTER] again will bring up the Save Changes dialog. Selecting No will discard the entered val-
ues and return fo the measurement display screen, selecting Yes will save changes made.

NOTE: The values for the temperature have fo increase from Temp1 to Temp2 to Temp3 etc.. The
values for the concentration have to increase from Concentration1 to Concentration2 to
Concentration3 efc.

NOTE: The conductivity values at the different temperatures have fo increase or decrease from
Concentration1 to Concentration2 to Concentration3 etc.. Maxima and/or minima are not permit-
ted. If the conductivity values af Temp1 are increasing with the different concentrations, they have
to increase also af the other temperatures. If the conductivity values af Temp1 are decreasing
with the different concentrations, they have to decrease also at the other temperatures.
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9.3
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Configure
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Analog Outputs i
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Aoutl Measuremsnt = a

pESom

If Alarm Sat OEF i

Set Averaging

(PATH: Menu/Configure/Measurement/Set Averaging)

Enter configuration mode. Refer fo Chapter 9.1 "Enter Configuration Mode" on Page 35.
Press the A or ¥ key to navigate to the "Measurement' menu. Press the [ENTER] key.

Select the "Set Averaging" menu. Press the [ENTER] key.

The averaging method (noise filter) for each measurement line can now be selected.
The options are Special (Defaulf), None, Low, Medium and High:

None = no averaging or filtering

Low = equivalent to a 3 point moving average
Medium = equivalent fo a 6 point moving average
High = equivalent fo a 10 point moving average

Special = averaging depending on signal change (normally High averaging but Low averaging
for large changes in input signal)

Pressing the [ENTER] key again will bring up the Save Changes dialog. Selecting No will dis-
card the entered values and refurn to the measurement display screen, selecting Yes will save
changes made.

Analog Outputs

(PATH: Menu/Configure/Analog Outputs)

With the "Analog Outputs" menu you configure the 2 analog outputs.

Enter Configuration mode. Refer to Chapter 9.1 "Enter Configuration Mode" on Page 35.
Navigate to the "Analog Outputs" menu by using the A or ¥ key.

Press the [ENTER] key.

Once analog oufputs have been selected, use the <€ and P key to navigate between configurable
parameters. Once a parameter is selected, its setting can be selected per the following table.

When an alarm value is selected the analog output will go to this value if any of these alarm
conditions occurs. Refer to Chapter 9.5.1 "Alarm" on Page 43.

With the "Aout1 Measurement = a" parameter the analog output 1 is assigned fo the measured
value "a". With the "Aout2 Measurement = b" parameter the analog oufput 2 is assigned to the
measured value "b".

With the "If Alarm Set" parameter the current is set to 3.6 mA or 22.0 mA (default) in case of
an alarm.

The "AoutX Type" parameter is "Normal". The "AoutX Range" parameter is "4-20 mA".
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9.4

P 217 ..
* 0 25.0 -

Configure
Set Points 1

P 217 ...
* 0 25.0 -

SP 1 on Measurement a
SP1 Type=High

Enter the minimum and maximum value of Aout.

If Auto-Range was selected then Aout max1 can be configured. Aout max1 is the maximum val-
ue for the first range on auto-range. The maximum value for the second range on auto-range
was set in the previous menu. If Logarithmic Range was selected, it will also prompt for the
number of decades as "Aout1 # of Decades =2".

The value for the Hold mode can be configured fo hold the last value or can be set to a fixed value.

Pressing the [ENTER] key again will bring up the Save Changes dialog. Selecting No will discard
the enfered values and return to the measurement display screen, selecting Yes will save chang-
es made.

Set Points

(PATH: Menu/Configure/Set Points)

With the "Set Pointss" menu you can configure up fo 6 sefpoints.

Enter Configuration mode. Refer to Chapter 9.1 "Enter Configuration Mode" on Page 35.
Navigate to the "Set Points" menu by using the A or ¥ key.

Press the [ENTER] key.

Up to 6 setpoints can be configured on any of the measurements (a thru d). The possible Set-
point types are Off, High, Low, Outside (<->) and Between (>-<).

An "Outside" setpoint will cause an alarm condition whenever the measurement goes above its
high limit or below its low limit. A "Between" setpoint will cause an alarm condition to occur
whenever the measurement is between its high and low limits.

Enter the desired value(s) for the setpoint and the press [ENTER] key.
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SP 1 Out of Range No
Use OC #2 1
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OC2 Delay = 001 seconds
OC2 Hysteresis = 05% T

P27 ..
* 0 25.0 -

OC Hold Last
OC2 State = Inverted 1

Depending on the defined setpoint type, this screen provides the option fo adjust the values for
the setpoint(s).

Press the [ENTER] key.

Out of Range

Once configured, the selected OC will be activated if a sensor Out of Range condition is detect-
ed on the assigned input channel. Select the setpoint and "Yes" or "No". Select the desired OC
that will activate when the setpoint alarm condition is reached.

Press the [ENTER] key.

Delay

Enter the delay time in seconds. A time delay requires the setpoint to be exceeded continuously
for the specified length of time before activating the OC. If the condition disappears before the de-
lay period is over, the OC will not be activated.

Hysteresis
Enter value for the hysteresis. A hysteresis value requires the measurement to return within the
sefpoint value by a specified hysteresis before the OC is deactivated.

For a high setpoint, the measurement must decrease more than the indicated hysteresis below
the setpoint value before the OC is deactivated. With a low setpoint, the measurement must rise
at least this hysteresis above the setpoint value before the OC is deactivated. For example, with @
high sefpoint of 100 and hysteresis of 10, when this value is exceeded, the measurement must
fall below 90 before the OC is deactivated.

Press the [ENTER] key.

Hold
Enter the OC Hold Status of "Last", "On" or "Off". This is the state the OC will go to during a
hold status.

State
OC contacts are in normal state until the associated setpoint is exceeded, then the OC is activat-
ed and the contfact states change.

Select "Inverted" to reverse the normal operating state of the OC (i.e. normally high voltage state
is in a low voltage state until the setpoint is exceeded). "Inverted" OC operation is functional vice
versa. All OCs can be configured.

Pressing the [ENTER] key again will bring up the Save Changes dialog. Selecting No will
discard the enfered values and return to the measurement display screen, selecting Yes will
save changes made.
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Configure
Alarm/Clean 1

9.5.1

P27 ...
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Setup Alarm
Use OC 2 1

P27 ...
A 25.0 -

Alarm
Power Failure ves T

Alarm/Clean

(PATH: Menu/Configure/Alarm/Clean)

This menu allows the configuration of alarm and clean functionality.

Enter Configuration mode. Refer to Chapter 9.1 "Enter Configuration Mode" on Page 35.
Navigate to the "Alarm / Clean" menu by using the A or 'V key.

Press the [ENTER] key.

Select the option "Setup Alarm" to configure the alarm functionality. Select the option "Setup
Clean" to configure the clean functionality.

Alarm

To select "Setup Alarm", press the A or ¥ key so that "Alarm" is flashing.

Using the <€ and P keys, navigate o "Use OC #". Using the A or ¥ keys, select a OC to be
used for the alarm and press [ENTER].

Select the alarm event by using the A or ¥ key. Assign for each alarm event the option "Yes"
or "No".

The following alarm events are available:

Alarm event (criteria) Condition for the alarm

Power Failure There is a power failure or power cycling

Software Failure The software watchdog performs a reset

Cond Ind Defect If the sensor is faulty e.g. through broken wires or a

short cut

Table 12:  Alarm events

If any of these alarm events are set fo "Yes" and the conditions for an alarm are given, the flash-
ing symbol A will be shown in the display. The selected OC will be activated.

An alarm message will be recorded. Refer to Chapter 13.1 "Messages" on Page 61
(PATH: Info/Messages).

Furthermore an alarm can be indicated by the current output if this has been parameterized. Re-
fer to Chapter 9.3 "Analog Outputs" on Page 40.

For the alarm events "Power Failure" and "Software Failure" the alarm indicator will be turned off
when the alarm message is cleared. It will reappear if the power is constantly cycling or if the
watchdog is repeatedly resetting the system.

© 02/2023 METTLER TOLEDO

Printed in Switzerland

Transmitter M400/2XH Cond Ind
30396 563 D



44

Transmitter M400/2XH Cond Ind

P27 ..
* 0 25.0 -

OC State = Inverted
0OC2 Delay = 001 sec T

(?

9.5.2

S (R
* 0 25.0 -

Setup Clean
Use OC 1 1

S (R
* 25.0 -

CleanInterval= 0.000 hrs
Clean Time = 0000 sec 1
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9.6
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* 25.00 -

Configurs
Display &

Each alarm OC can be configured in either a Normal or Inverted state. In addition, a Delay for the
activation can be set. Refer also fo Chapter 9.4 "Set Points" on Page 41.

Pressing the [ENTER] key again will bring up the Save Changes dialog. Selecting No will discard
the entfered values, selecting Yes will make the entered values the current ones.

Note: There are additional alarms, which will be indicafed in the display. Refer to Chapter 15
“Troubleshooting" on Page 64.

Clean
Configure the OC to be used for the cleaning cycle.

The defaulf value is OC 1.

The cleaning inferval can be sef from 0.000 to 999.9 hours. Seffing it to O turns the clean cycle
off. The cleaning fime can be 0 to 9999 seconds and must be smaller than the cleaning interval.

Select the desired OC state: Normal or Inverted.
Pressing the [ENTER] key again will bring up the Save Changes dialog. Selecting No will dis-

card the entered values and refurn to the measurement display screen, selecting Yes will save
changes made.

Display
(PATH: Menu/Configure/Display)

This menu allows for the configuration of the values fo be displayed and also the configuration
of the display itself.

Enter Configuration mode. Refer to Chapter 9.1 "Enter Configuration Mode" on Page 35.
Navigate fo the "Display" menu by using the A or ¥ key.

Press the [ENTER] key.
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WSS om
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Measurement

(PATH: Menu/Configure/Display/Measurement)

The display has 4 lines. Line 1 on top and Line 4 on the boftom.

Select the values (Measurement a, b, ¢ or d) fo be displayed on each line of the display.
The selection of the values for g, b, ¢, d needs to be done under Configuration/measure-

ment/Channel Setup.

Select the "Error Display" mode. If this is sef to "On" when an alarm or warning has occurred, the
message "Failure — Press ENTER" will be displayed on Line 4 when an alarm occurs in the nor-
mal measurement mode.

Pressing the [ENTER] key again will bring up the Save Changes dialog. Selecting No will discard
the entfered values, selecting Yes will make the entered values the current ones.

Resolution
(PATH: Menu/Configure/ Display/Resolution)
This menu allows the setting of the resolution of each displayed value.

The accuracy of the measurement is not effected by this sefting.

Possible seftings are 1, 0.1, 0.01, 0.001 or Auto.

Pressing the [ENTER] key will bring up the Save Changes dialog.

Backlight
(PATH: Menu/Configure/ Display/Backlight)

This Menu allows the setting of the back light options of the display.

Possible setfings are On, On 50% or Auto Off 50%. If Aufo Off 50% is selected then the back-
light will go to 50% after 4 minutes with no keypad activity. The backlight will aufomatically
come back on if a key is pressed.

Pressing the [ENTER] key will bring up the Save Changes dialog.
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Name
(PATH: Menu/Configure/Display/Name)

This menu allows for the configuration of an alpha-numeric name which is displayed in the first
9 characters on lines 3 and 4 of the display. The defaulf is nothing (blank).

If a name is entered on line 3 and/or 4 a measurement can be still displayed on the same line.
Use the < and P keys fo navigate between digits o be altered. Using the A and 'V keys to

change the character fo be displayed. Once all digits of both display channels have been en-
tered, press [ENTER] fo bring up the Save Changes dialog.

The resulting display in the measurement mode appears on lines 3 and 4 ahead of the
measurements.

Hold Analog Outputs

(PATH: Menu/Configure/Hold Outputs)

Enter Configuration mode. Refer to Chapter 9.1 "Enter Configuration Mode" on Page 35.
Navigate to the "Hold Outputs" menu by using the A or ¥ key.

Press the [ENTER] key.

The "Hold outputs" function applies during the calibration process. If set "Hold outputs" fo Yes,
during calibration process the analog output, the output OC will be at hold state. The hold state
depends on the setting. For the possible hold setfings, see the list below. The following options
are possible:

Hold Outputs? Yes/No

The "Digitalln" function applies all the time. As soon as a signal is active on the digital inpuf the
transmitter goes to hold mode and the values on the analog output, the output OC will be at hold
state.

Digitalin1 State = Off/Low/High

NOTE: Digitalin1 is to hold channel A (conventional sensor)

Possible Hold states:

Output OC: On/Off (Configuration/Set point)
Analog Output: Last/Fixed (Configuration/Analog output)
PID OC Last/Off (PID setup/Mode)
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10 System

(PATH: Menu/System)

System
[
[ I I I 1
Set/Clear Set
Set Language Passwords Lockout Reset Date & Time

While in measurement mode press the < key. Press the A or ¥ key to navigate to the "System"

A

2 . 1 7 ns/cm menu and press [ENTER]. The available system configuration options are detailed below.
A 2 5 ] 0 c
7 1

10.1 Set Language
(PATH: Menu/System/Set Language)

This menu allows the configuration of the display language.

P27 ...
* 25.0 -

System
Set Language T

B The following selections are possible:
2 . 1 7 ns/cm English, French, German, ltalian, Spanish, Porfuguese, Russian or Japanese (Katakana).

* 25.0 -

Language English
Press ENTER to Continue |

Pressing the [ENTER] key will bring up the Save Changes dialog.
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Cal Key Yes
Quick Setup Yes T

Passwords
(PATH: Menu/System/Passwords)
This menu allows for the configuration of operator and administrafor passwords, as well as sef-

ting up a list of allowed menus for the operator. The administrator has rights to access all
menus. All default passwords for new transmitters are "00000".

The passwords menu is profected: Enter the administrator password to enter the menu.

Changing Passwords
Enter the "Password" menu. Refer to Chapter 10.2 "Passwords" on Page 48.
Select the option "Change Administrator" or "Change Operator".

Set the new password.

Press the [ENTER] key to confirm the new password.

Pressing the [ENTER] key again will bring up the Save Changes dialog.

Configuring Menu Access for Operator
Enter the "Password" menu. Refer to Chapter 10.2 "Passwords" on Page 48.

Select "Configure Operator" to configure the access list for the operator. It is possible to as-
sign/deny rights to the following menus: Cal Key, Quick Sefup, Configuration, System, PID Sefup
and Service.

Choose either "Yes" or "No" o give/deny access to the above menus and press [ENTER] fo
advance fo the next items. Pressing the [ENTER] key after configuring all menus will bring up
the Save Changes dialog. Selecting No will discard the entered values, selecting Yes will make
the entered values the current ones.
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Reset System ? Yes
Press ENTER to Continue |
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Reset System
Are you sure? Yes T

10.4.2
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Reset Meter Cal ? Yes
Press ENTER to Continue !

P27 ..
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Reset Meter Calibration
Are you sure? Yes

Set/Clear Lockout
(PATH: Menu/System/Set/Clear Lockout)

This menu enables/disables the lockout functionality of the fransmitter. The user will be asked
for a password before being allowed info any menus if the lockout functionality is enabled.

The lockout-menu is protected: Enfer the administrator or operator password and select YES fo
enable or NO to disable the lockout functionality. Pressing the [ENTER] key affer the selection
will bring up the Save Changes dialog. Selecting No will discard the entered value, selecting Yes
will make the entered value the current one.

Reset
(PATH: Menu/System/Reset)
This menu allows access to the following options:

Reset System, Reset Meter Cal, Reset Analog Cal.

Reset System

This menu allows the reset of the meter fo the factory default setfings (setpoints off, analog out-
puts off, etc.). The meter calibration and the analog output calibration are not affected.

Pressing the [ENTER] key after the selection will bring up a confirmation screen. Selecting No
will refurn the user to the measurement mode with no changes. Selecting Yes will reset the meter.

Reset Meter Calibration

This menu allows the reset of the meter’s calibration factors to the last factory calibration values.

Pressing the [ENTER] key after the selection will bring up a confirmation screen. Selecting No
will return the user to the measurement mode with no changes. Selecting Yes will reset the meter
calibration factors.
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10.4.3

P27 ...
A 25.0 -

Reset Analog Cal? Yes
Press ENTER to Continue |

P27 ...
* 0 25.0 -

Reset Analog Calibration
Are you sure? Yes

10.5

P27 ...
A 25.0 -

System
Set Date&Time 1

Reset Analog Calibration

This menu allows reset of the analog output calibration factors to the last factory calibration
values.

Pressing the [ENTER] key after the selection will bring up a confirmation screen. Selecting No
will return the user to the measurement mode with no changes. Selecting Yes will reset the ana-
log output calibration.

Set Date & Time

Please enter the actual dafe and time. The following options are possible.
This function is aufomatically activated af every power-up.

Date (YY-MM-DD):
Time (HH:MM:SS):
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11

PID Setup

(PATH: Menu/PID Setup)

PID Setup

|
I [ [ |
Tune PID Display

PID AM Parameters Mode Sefup

PID control is proportional, infegral and derivative control action that can provide smooth regula-
tion of a process. Before configuring the transmitter, the following process characteristics must
be identified.

Identify the control direction of the process (Conductivity):

— Dilution — direct acting where increasing measurement produces increasing confrol oufput
such as controlling the feed of low conductivity diluting water to rinse tanks, cooling fowers or
boilers

— Concentrating — reverse acting where increasing measurement produces decreasing confrol
output, such as controlling chemical feed to attain a desired concentration

Identify the control output type based on the control device to be used:
— Pulse frequency — used with pulse input metering pump
— Pulse length — used with solenoid valve

— Analog - used with current input device such as electric drive unit, analog input metering
pump or current-to-pneumatic (I/P) converter for pneumatic control valve

Defaulf control seftings provide linear control. Therefore, when configuring PID for these parame-
ters ignore settings of deadband and corner points in the funing parameter section below.

Improved control can be obtained if the non-linearity is accommodated with an opposing non-
linearity in the controller. A titration curve made on a process sample provides the best informa-
tion. There is often a very high process gain or sensitivity near the sefpoint and decreasing gain
further away from the setpoint. To counteract this, the instrument allows for adjustable non-linear
control with settings of a deadband around the setpoint, corner points further out and proportion-
al limits af the ends of control as shown in the figure below.
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11.1

P27 .
* 25.0 -

MENU
PID Setup T

11.2

P27 ..
* 25.0 -

PID Setup
PID A/M Manual T

P27 ..
* 25.0 -

PID Setup
Mode T

120%
100%
80%
60%
40%
20%
0%
—20%
-40%
—-60%
—-80%
-100%
-120%

Yp Error (%)

Controller with Corner Points

I Proportional limit +100% value

v

N\

\ P Direct corner point (value, %)

Set point value

Deadband + value

Deadband - value

Reverse corner point (value, %)

™N

AN

Proportional limit —100% vah

4 6 8
Process Variable

10 12 14

Enter PID Setup

While in measurement mode press the < key. Press the A or ¥ key fo navigate fo the PID Set-

up-menu and press [ENTER].

PID Auto/Manual

(PATH: MENU/PID Setup/PID A/M)

This menu allows selection of automatic or manual operation. Select Aufo or Manual operation.

Pressing the [ENTER] key will bring up the Save Changes dialog.

11.3 Mode

(PATH: MENU/PID Setup/Mode)

This menu contains the selection of control modes using OCs.

Press [ENTER].
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11.3.1

P27 ...
A 25.0 -

PIDMode= OC PL _# _#
Pulse Length = 001 sec T

S (R
* 25.0 -

PIDMode= OC PF _# _#
Pulse Frequency= 001p/m |

(?
A\

11.4

A2A17 ...
* 25.0 -

PID Setup
Tune Parameters T

PID Mode

This menu assigns a OC or analog output for PID control action as well as details of their opera-
tion. Based on the control device being used, select one of the following three paragraphs for use
with solenoid valve, pulse input mefering pump or analog control.

Pulse Length - If using a solenoid valve, select "OC" and "PL", pulse length.

Choose the first OC position as #1 (recommended) and/or the second OC position as #2 (rec-
ommended) as well as the pulse length (PL) according to the fable below. A longer pulse
length will reduce wear on the solenoid valve. The % "on" time in the cycle is proportional fo
the control output.

NOTE: All OCs #1, #2 can be used for the controlling function.

190C 2" 0C Pulse OC
Controlling Short (PL) provides
Conductivity | concentrating reagent | Controlling dilution water more uniform feed ’
feed Sugcg)ested start point
= 30 sec.

Pulse Frequency — If using a pulse input metering pump, select "OC" and "PF", pulse frequency.
Choose the first OC position as #1 and/or the second OC position as #2 according fo the ta-
ble below. Set the pulse frequency fo the maximum frequency allowed for the particular pump
being used, typically 60 to 100 pulses/minute. Control action will produce this frequency at
100% output.

NOTE: All OCs #1, #2 can be used for the controlling function.

CAUTION: Sefting the pulse frequency too high may cause the pump to overheat.

170c 2" 0C Pulse Frequency (PF)
Controlling Max allowed for the
Conductivity | concentrating Confrolling dilution water glérf{)o%sed (typically
chemical feed .
pulses/minute)

Tune Parameters
(PATH: MENU/PID Setup/Tune Parameters)

This menu assigns control to a measurement and sets the sefpoint, funing parameters and non-
linear functions of the controller through a series of screens.
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11.4.1

P27 ...
A 25.0 -

PID on _ Gain = 1.000
Tr0.00m Td=0.00 m |

11.4.2

P27 ...
A 25.0 -

SetPoint = 0.000
Dead Band= +/-0.000 1

11.4.3

P 217 ...
A 25.0 -

Prop Limit Low 0.000
Prop Limit High 0.000 1

11.4.4

P27 ...
* 25.0 -

Corner Low 0.000 1.000
CornerHigh 0.000 -1.00T

PID Assignment & Tuning
Assign the measurement, a, b, ¢, or d fo be controlled after "PID on_". Set the Gain (unitless), in-
tegral or resetf time Tr (minutes) and rate or derivative time Td (minutes) needed for control.

Press [ENTER]. Gain, reset and ratfe are later adjusted by frial and error based on process re-
sponse. Always begin with Td at zero.

Setpoint & Deadband
Enter the desired setpoint value and the deadband around the setpoint, where no proportional

control action will take place. Be sure to include the units multiplier u or m for conductivity. Press
[ENTER].

Proportional Limits

Enter the low and high proportional limits -the range over which confrol action is required. Be
sure to include the units multiplier u or m for conductivity. Press [ENTER].

Corner Points

Enter the low and high corner points in conductivity, pH, dissolved oxygen units and the respec-
tive output values from —1 to +1, shown in the figure as —100 fo +100%. Press [ENTER].
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11.5

P27 ...
* 0 25.0 -

PID Setup
PID Display Setup T

P27 ...
* 0 25.0 -

PID Display Yes T

P27 ...
* 0 25.0 -

Man Ctrl Out 0.0% 1

PID Display
(PATH: Menu/PID Setup/PID Display Setup)

This screen enables display of PID control status in the normal measurement mode.

When PID Display is selected, the status (Man or Auto) and control output (%) will be displayed
on the boftom line. In addition, for the display to be enabled, a measurement must be assigned
under Tune Parameters and a OC or analog oufput must be assigned under Mode.

In manual, the control output may be adjusted with the up and down arrow keys. (The "Info" key
function is not available in manual.)
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12

S (R
* 25.0 -

MENU
Service T

S (R
* 25.0 -

Service
Diagnostics 1

12.1.1

S (R
* 25.0 -

Diagnostics
Model/Software Revision |

P 217 ...
* 25.0 -

PN XXXXXXXX M400 CondInd
SN XXXXXXXXXX 1

Service
(PATH: Menu/Service)
Service
|
[ I 1
Calibrate Tech Service Diagnostics

While in measurement mode press the < key. Press the A or ¥ key to navigate to the "Service"
menu and press [ENTER]. The available system configuration options are defailed below.

12.1 Diagnostics
(PATH: Menu/Service/Diagnostics)
This menu is a valuable fool for froubleshooting and provides diagnostic functionality for the fol-

lowing items: Model/Software Revision, Digital Input, Display, Keypad, Memory, Set OC, Read
0C, Set Analog Outputs, Read Analog Outputs.

Model/Software Revision

Essential information for every Service call is the model and software revision number. This
menu shows the part number, model and the serial number of the fransmitter. By using the ¥
key it is possible fo navigate forward through this menu and get additional information like the
current version of firmware implemented on the fransmitter: (Master V_XXXX and Comm V_XXXX.

Press [ENTER] to exit from this display.
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12.1.2  Digital Input

The digital input menu shows the stafe of the digital input. Press [ENTER] fo exit from this

A 217 ms/cm display.
* 25.0 -

Diagnostics
Digital Input T

P27 ...
* 0 25.0 -

Digital Input 1 = 0 1

12.1.3  Display

All pixels of the display will be lit for 156 seconds fo allow troubleshooting of the display. After

A

2 . 1 7 ms/cm 15 seconds the transmitter will return to the normal measuring mode or press [ENTER] to exit
A 2 5 ) 0 . sooner.
Dispiay o 1

12.1.4 Keypad

For keypad diagnostics, the display will indicate which key is pressed. Pressing [ENTER] will re-

A ; .

2 . 1 7 ms/cm turn the fransmitter to the normal measuring mode.
A

2 5 . 0 °c
reypad o 1

2217 ...
A 25.0 -

Key pressed =(MENU)
Press ENTER to Continue |

12.1.5 Memory

If Memory is selected then the transmitter will perform a RAM and ROM memory fest. Test pat-

A 2 . 1 7 ns/cm terns will be written to and read from all RAM memory locations. The ROM checksum will be re-
A 2 5 0 e calculated and compared fo the value stored in the ROM.
Memary " 1

P27 ...
* 25.0 -

Memory Test Passed
Press ENTER to Continue |
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12.1.6

P27 ...
A 25.0 -

Diagnostics
set oc 1

P27 ...
* 0 25.0 -

ocl =0 oc2 = 1 1

12.1.7

P27 ...
A 25.0 -

Diagnostics
Read OC 1

P27 ...
A 25.0 -

ocl =0 oc2 = 1 1

12.1.8

2217 ...
A 25.0 -

Diagnostics
Set Analog Outputs T

P27 ..
A 25.0 -

Analog outl=04.00 mA
Analog out2=04.00 mA T

Set OC

The Set OC diagnostic menu allows fo open or close each OC manually.

0 = open the OC
1 = close the OC

Press [ENTER] to return to Measurement mode.

Read OC

The Read OC diagnostic menu shows the state of each OC as defined below.
Press [ENTER] again to exit from this display.

0 = Normal
1 = Inverted.

Set Analog Outputs

This menu enables the user to setf all analog outputs fo any mA value within the 0-22 mA range.

Press [ENTER] to exit from this display.
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12.1.9 Read Analog Outputs

A 2 1 7 This menu shows the mA value of the analog outputs.
[] mS/cm

A 25.0 -

Diagnostics
Read Analog Outputs T

Press [ENTER] fo exit from this display.

P27 ...
* 0 25.0 -

Analog outl=04.35 mA
Analog out2=08.00 mA T

12.2 Calibrate
(PATH: Menu/Service/Calibrate)

- 0 2 8 Enter Service menu. Refer to Chapter 12 "Service" on Page 56.
- nEfom

A 25 00 s Select Calibrate, and press [ENTER].
:zﬁu M This menu has the options to calibrate the transmitter and the analog outputs and also allows
the unlocking of calibration functionality.

12.2.1  Calibrate Meter

A The M400 transmitter is factory calibrated within specifications. It is not necessary to perform me-

028 us/om ter re-calibration unless extreme conditions cause an out of spec operation shown by Calibration

A 2500 «; Verification. Periodic verification/re-calibration may also be necessary to meet Q.A. requirements.
Meter calibrafion can be selected as-femperature or resistance.

Calibrate Meter
Channal A Basistance 1 &

12.2.1.1 Temperature

A Temperature is performed as a three point calibration. The table above shows the resistance val-
028 wSfom ues of these three points.

* 25.00 .

Calibrate Meter
Channal A Tamparaturs &

Navigate to the Calibrate Mefer screen and choose Temperature calibration for Channel A.
Press [ENTER] to begin temperature calibration process

A The first text line will ask for the Point 1 femperature resistance value (this will correspond fo
028 wSfom temperature 1 value shown on the calibration module accessory). The second text line will show

A 25 00 the measured resistance value. When the value stabilizes, press [ENTER] to perform calibration.
'] b -]

A Fointl = 1.0000 KR

A T = 1.0000 EQ [
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g 02288 ==
*» 25.00 -

A Foint2 = 3.0000 ®Q
A T = 2.0000 RQ i

028 -
* 25.00 .

Save Calibration Yes

Prasas ENTER to Exit ik

* 0.28 .-
*» 25.00 -

Calibration Successful

12.2.2

=028 Lo
* 25.00 -

Calibrats Unlack

s 0280 -
* 25.00 -

Unlock Calibration Yes

Press ENTER to Continued

12.3

The transmitter screen will then prompt the user to enter the value for Point 2, and T2 will display
the measured resistance value. When this value stabilizes, press [ENTER] to calibrate this range.

Repeat these steps for Point 3.

Press [ENTER] to bring up a confirmation screen. Select Yes to save the calibration values and
the successful calibration is confirmed on the display.

The transmitfer will return to the measurement mode in approximately 5 seconds.

Calibrate Unlock

Select this Menu fo configure the CAL Menu.

Selecting Yes means that meter and analog output calibration menus will be selectable under
the CAL Menu. Selecting No means that only the sensor calibration is available under the CAL
Menu. Press [ENTER] after the selection to display a confirmation screen.

Tech Service

(PATH: Menu/Tech Service)

(? NOTE: This menu is for METTLER TOLEDO service personnel use only.
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13

= 028
* 25.00 -

M n g "

13.1

* 0.28
* 25.00 -

M nmges

R TR

Exrzor [

* 0.28
* 25.00 -

Haasmgeas

wE/om

Clear Measagea Ho i

13.2

* 0.28
* 25.00 -

IHED

B om

Calibration Data i

* 0.28
» 25.00 -

AP M=100.00 = As=D,0000
AS M=L1.0000 A=D, 0000

w8 em

Info

(PATH: Info)

Info

Model/Software
Revision

Messages Calibration Data

Pressing the ¥ key will display the Info menu with the options Messages, Calibration Dafa and
Model/Software Revision.

Messages
(PATH: Info/Messages)

The most recent message is displayed. The up and down arrow keys allow scrolling through the
last four messages that have occurred.

Clear Messages clears all the messages. Messages are added to the message list when the con-
dition that generates the message first occurs. If all messages are cleared and a message condi-
tion still exists and started before the clear then it will not appear in the list. For this message to
re-occur in the list the condition must go away and then reappear.

Press [ENTER] fo exit from this display.

Calibration Data
(PATH: Info/Calibration Data)

Selecting Calibration Data displays the calibration constants for each sensor.

P = calibration constants for the primary measurement
S = calibration constants for the secondary measurement

Press [ENTER] fo exit from this display.
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13.3

s U288
* 25.00 -

IHF
Modal fSoftware Revisiona

£ 028 -
* 25.00 -

PH ooooxes Vi Xx

SH 35NN M

Model/Software Revision
(PATH: Info/Model/Software Revision)

Selecting Model/Software Revision will display the part number, model and the serial number of
the transmitter.

By using the ¥ key it is possible to navigate forward through this menu and get additional infor-
mation like the current version of firmware implemented on the transmitter (Master V_XXXX and
Comm V_XXXX).

The displayed information is important for any Service call. Press [ENTER] to exit from this
display.
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14 Maintenance

14.1 Front Panel Cleaning

Clean the front panel with a damp soft cloth (water only, no solvents). Gently wipe the surface
and dry with a soft cloth.

Transmitter M400/2XH Cond Ind

© 02/2023 METTLER TOLEDO
30396 563 D

Printed in Switzerland



64

Transmitter M400/2XH Cond Ind

15

15.1

Troubleshooting

If the equipment is used in a manner not specified by METTLER TOLEDO the protection provided
by the equipment may be impaired. Review the table below for possible causes of common

problems:

Problem

Display is blank.

Incorrect measurement read-
ings.

Measurement readings nof
stable.

Displayed MAis flashing.

Cannot change menu set-
tings.

Table 13:  Troubleshooting

Possible cause

No power to M400.

LC display contrast set incorrectly.

Hardware failure.

Sensor improperly installed.

Incorrect units multiplier entered.

Temperature compensation incorrectly set or disabled.
Sensor or transmitter needs calibration.

Sensor or patch cord defective or exceeds recommended maximum
length.

Hardware failure.

Sensor or cables installed too close to equipment that generates high
level of electrical noise.

Recommended cable length exceeded.

Averaging set too low.

Sensor or patch cord defective.

Setpoint is in alarm condition (setpoint exceeded).

Alarm has been selected and occurred. Refer fo Chapter 9.5.1 "Alarm"
on Page 43.

User locked out for security reasons.

Error Messages for Inductive Conductivity Sensors — Warning

and Alarm List

Alarms "

Watchdog time-out
Send side open
Send side short circ.
Receive side open

Description

SW/System fault

Wires for sending coil are broken or defective

Short circuit caused by sensor or cable for the sending coil
Wires for receiving coil are broken or defective

1) According to the parameterization of the transmitter. Refer to Chapter 9.5.1 "Alarm" on Page 43 (PATH: Menu/
Configure/Alarm/Clean/Setup Alarm).

Table 14:  Error messages for inductive conductivy sensors
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15.2
15.2.1

15.2.2

Warning- and Alarm Indication on the Display

Warning Indication

If there are conditions, which generate a warning, the message will be recorded and can
be selected through the menu Messages. Refer fo Chapter 13.1 "Messages" on Page 61
(PATH: Info/Messages).

According to the configuration of the fransmitter the hint "Failure — Press ENTER" will be shown
at line 4 of the display, if a warning or alarm has occurred. Refer to Chapter 9.6 "Display" on
Page 44 (PATH: Menu/Configure/Display/Measurement).

Alarm Indication

Alarms will be shown in the display by a flashing symbol A and recorded through the menu
point Messages. Refer to Chapter 13.1 "Messages" on Page 61 (PATH: Info/Messages).

Furthermore the detfection of some alarms can be activated or deactivated for an indication on
the display. Refer to Chapfer 9.5.2 "Clean" on Page 44 (PATH: Menu/Configure/Alarm/Clean).
If one of these alarms occurs and the defection has been activated, the flashing symbol A will
be shown on the display and the message will be recorded through the menu Messages. Refer
to Chapter 13.1 "Messages" on Page 61 (PATH: Info/Messages).

Alarms which are caused by a violation of the limitation of a setpoint or the range will also be
shown by a flashing symbol A and recorded through the menu Messages. Refer fo Chapter 9.4
"Set Points" on Page 41 (PATH: Menu/Configure/Setpoint). Refer to Chapter 13.1 "Messages"
on Page 61 (PATH: Info/Messages).

According to the configuration of the fransmitter the hint "Failure — Press ENTER" will be shown
at line 4 of the display, if a warning or alarm has occurred. Refer to Chapter 9.6 "Display" on
Page 44 (PATH: Menu/Configure/Display/Measurement).
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Accessories and Spare Parts

Please confact your local METTLER TOLEDO sales office or representative for details for addition-

al accessories and spare parts.

Description

Pipe Mount Kit for 2 DIN models
Panel Mount Kit for Y2 DIN models
Wall Mount Kit for ¥2 DIN models
Protective Hood for Y2 DIN models

Table 15:  Accessories

Order no.

30 300 480
52 500 213
30 300 482
30073 328
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17
17.1

Specifications

General Specifications

Inductive Conductivity

Measurement parameters

Conductivity and temperature

Display range

01to 2,000 mS/cm

Chemical concentration curves

e NaCl:  0-26%@0°Cto 0-28%@+100°C
® NaOH-1: 0-13%@0°C to 0 — 24% @+100°C

e NaOH-3: 15-50% @0°Ct0 35 - 50% @+100°C
e HCI-1: 0-18%@-20°Cto +50°C

e HCl-2: 22-39%@-20°Cto +50°C

* HNO,-1: 0-30%@-20°C to +50°C

* HNO,-2: 356-96% @-20°C to +50°C

® H,80,-1: 0-26%@-12°Ct0 0-37% @+100°C
* H,S0,-2: 28-88% @0°C fo 39-88 % @+95°C

* H,S0,-3: 94-99% @-12°C t0 89-99% @+95°C
* HPO,: 0-35%@+5°Cto+80°C

User-defined concentration fable (5 x5 matrix)

TDS ranges

NaCl, CaCO,

Conductivity accuracy

+1.0 % of reading or +0.005 mS/cm

Conductivity repeatability

+1.0 % of reading or +0.005 mS/cm

Conductivity resolution

Auto/0.001/0.01/0.1/1 (can be selected)

Temperature input

Pt1000/Pt100/NTC22K

Temperature measuring range

—40to +200 °C (-40 fo +392 °F)

Temperature resolution

Auto/0.001/0.01/0.1/1 (can be selected)

Temperature accuracy

e +0.25 K (+0.45 °F)
within =30 fo + 150 °C (=22 to +302 °F)
e +0.50 K (+0.90 °F) outside

Temperature repeatability

+0.13 K (+0.23 °F)

Max. sensor cable length

10 m (32.8 )

Calibration

1-point, Zero point or Process

© 02/2023 METTLER TOLEDO
Printed in Switzerland

Transmitter M400/2XH Cond Ind

30396 563 D



68

Transmitter M400/2XH Cond Ind

17.2 Electrical Specifications

17.2.1  General Electrical Specifications

Display

Backlit LCD, 4 lines

Running capacity

Ca. 4 days

Keypad

5 tactile feedback keys

Languages

8 (English, German, French, lfalian, Spanish, Portuguese, Russian and
Japanese)

Connection terminals

Spring cage ferminals, appropriate for wire cross section
0.210 1.5 mm?2 (AWG 16 — 24)

Analog input

4 10 20 mA (for pressure compensation)

17.2.2 4 10 20 mA (with HART®)

Supply voltage 14 t0 30 V DC
Number of outputs (analog) 2
Current outputs Loop current 4 to 20 mA, galvanically isolafed up to 60 V from input

and from earth / ground, profected against wrong polarity, feeding
voltage14 to 30 V DC

Measurement error through
analog outputs

<+0.05 mA over 1 to 20 mA range

Analog output configuration

Linear

PID process controller

Pulse length, pulse frequency

Hold input /Alarm confact

Yes/Yes (alarm delay O fo 999 s)

Digital outputs

2 open collector (OC), 30 V DC, 100 mA, 0.9 W

Digital input

1, galvanically isolated up fo 60 V from output, analog input and
ground/ earth with switching limits 0.00 V DC to 1.00 V DC inactive
2.30 V DC to 30.00 V DC active

Alarm output delay 010999 s
17.3 Mechanical Specifications
Dimensions Housing — 144 X 144 x 116 mm
Height x Width x Depth (5.7 x5.7 x 4.6 inch)
Front bezel — 150 x 150 mm
Height x Width (6.9 x5.91inch)
Max. depth — panel mounted 87 mm (excludes plug-in connectors)
Weight 1.50 kg (3.3 Ib)
Material Aluminum die cast

Enclosure rating

IP 66/NEMA4X
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17.4

Environmental Specifications

Storage temperature

—-401t0 +70 °C (-40to + 168 °F)

Ambient temperature —2010 +60 °C (-4 to + 140 °F)

operating range

Relative humidity 0 fo 95 % non-condensing

EMC According to EN 61326-1 (general requirements)

Emission: Class B, Immunity: Class A

Approvals and certificates

e ATEX/IECEx/UKCA Zone 1 Ex ib [ia Ga] IIC T4 Gb
ATEX/IECEx/UKCA Zone 21 Ex ib [ia Da] IliIC T80 °C Db IP66
cFMus Class |, Division 1, Groups A, B, C,D T4

cFMus Class I, Division 1, Groups E, F, G

cFMus Class I

cFMus Class |, Zone O, AEx ia IIC T4 Ga

e NEPSI EX Zone

CE mark

The measuring system is in conformity with the stafutory requirements
of the EC Directives. METTLER TOLEDO confirms successful festing of
the device by affixing to it the CE mark.
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17.5

17.5.1

Control Drawings

Installation, Maintenance and Inspection

1.

Intrinsically Safe Apparatus can be a source of ignition if internal spacings are shorted or
connections opened.

Although infrinsically safe circuits are inherently low energy, they may still present a shock
hazard because of the operating voltage.

Refer to manufacturer’s written instructions before working on associated apparatus.

Inspection should be performed periodically to ensure that infrinsic safety has not been
compromised. Inspections should include reviewing for unauthorized modifications, corro-
sion, accidental damage, change of flammable materials, and the effects of aging.

User replaceable parts of an intrinsically safe system should not be replaced with other
than the manufacturer’s direct equivalent.

Maintenance work may be performed on energized apparatus in hazardous areas subject
to the conditions as follows:

— Disconnection of, and removal or replacement of, items of electrical apparatus and ca-
bling if such action will not resulf in shorting of different intrinsically safe circuits.

— Adjustment of any control that is necessary for the calibration of the electrical apparatus
or system.

— Only test instruments specified in the written instructions should be used.

— Performance of other mainfenance activities specifically permitted by the relevant control
drawing and instruction manual.

Maintenance of Associated Apparatus and parts of intrinsically safe circuits located in un-

classified areas should be restricted fo that described in a way such that electrical appara-
tus or parts of circuits remain interconnected with parts of intrinsically safe systems locat-

ed in hazardous areas. Safety barrier ground connections should not be removed without

first disconnecting the hazardous-area circuits.

Other maintenance work on Associated Apparatus or parts of an intrinsically safe circuit
mounted in an unclassified area should be performed only if the electrical apparatus or
part of a circuit is disconnected from the part of the circuit located in a hazardous area.

The location classification and the suitability of the intrinsically safe system for that classi-
fication should be verified. This includes verifying that the class, group, and temperature
ratings of both the Intrinsically Safe Apparatus and the Associated Apparatus agree with the
actual classification of the location.

Transmitter M400/2XH Cond Ind
30396 563 D

© 02/2023 METTLER TOLEDO
Printed in Switzerland



Transmitter M400/2XH Cond Ind

71

17.5.2

10. Prior to energizing, an intrinsically safe system should be inspected to ensure the follow-
ing:

Installation is in compliance with the documentation;

Intrinsically safe circuits are properly separated from non-infrinsically safe circuits;
Cable shields are grounded in accordance with the installation documentation;
Modifications have been authorized;

Cables and wiring are not damaged;

Bonding and grounding connections are tight;

Bonding and grounding hardware is not corroded;

Resistance of any grounding conductor, including termination resistance from shunt-
type-Associated Apparatus fo the grounding electrode does not exceed one ohm;

Profection has not been defeafed by bypassing; and

Check for signs of corrosion on the equipment and connections.

11. All deficiencies should be corrected.

Control Installation Drawing General Installation

IS Apparalus ' Associabed Apparalus
Entity Paramiars 1 Entity Faramiars
Wimax (LI} > o (Lo i Voo (Lo} < Wmeaoe (LI .
Fiiald 2 i ot
: E) I (1) P lse ) (D) s e < Imas (6 *
[‘leozfrce B 3 Fo : Po i Equipment
Ci + Ceable < Ca (Co) h Ca(Co} 2 Ci+ Ceable
Ampie i Lhm i
Msp';'r"'jfw Li+Leable < La(Lo) 1 Lailo} = Li+ Leable L £ 250
Iparatus 1
L/R verrification H LR vesification
(se@ note) (=) (s0e note) G)_._(_ {S0e nota) C_)
<z ]
i 1 @

Hazardous (Classhad) Localon H Ordinary (Unclassibed) Locabon
Class |, Division 1, Group A B.C& D | or
Class I, Division 1, Group E, F & G 1
Clags I, Diaseon 1 o Clazs |, Devisson 2 Group A B CED

H Class 1, Dinvision 2, Group F & G
ar ) Class I, Diviseon 2

Class |, Lona 0, Group NC or
Hote: Temparature classification based on : Class |, Zong 2, Groug I

maxmurm ambent lemparabure

H Grounding Connection

© 02/2023 METTLER TOLEDO
Printed in Switzerland

Transmitter M400/2XH Cond Ind
30396 563 D



Transmitter M400/2XH Cond Ind

72

| aboyg _momcn_ | a10Q o1uyoa |
Vv L09clLicl H] _ _ S |oAoaddy PRI}
51095 [TyBIom| ulanbg Jeubsoq | Weysks OOy 0} Buibuojaq pipoq Josuss auy 0} wOlOBLLOD Joj A|uQ) ©f ‘90DJJo}u| pIoog JOSUsg
O .C N wn) |
00VN “UIDW sioq UbIS | ON 4D [UnNHON Buipuoq [pryusjodinbs o4 Gl [ouwis) ‘Y03
‘buimpiq |043u0)
0 0 80 00l 0¢ Z‘1L puiwis] ‘| ndur pybig
0p3|oL —J3 AN 0 0 80 00l 0g $°¢ jpuiwe] ‘z yndul |pybig
0 0 80 00l 0 19 puwis] ‘| yndino 9o
0 0 80 001 0g 6‘g loulwis] ‘z yndno 9o
“asn oy abed siy} Ui (ajes AlIROISUIUY) S JO) SONJEA WIXELL SU JNO YOBYD Gl 0 80 0ol og 9MGMLL‘0L PUULBL “LYYH/ L Indino Bojouy
*Bujueao Joj Ajuo Lo[o Jam asn ‘aoepins ainsojoua Uo aBleyosip ofejsoloa[e pIcAY (2
‘syieds [eaiueyoew jusaeid ‘uorjouy Jo oedwi o} enp psezey uoniubi poay () Sl 0 80 00l 0¢ €1zl |puiwia] ‘z yndyno Boppuy
:S3JE2|pUI UOHEDYINSD Joud-UoisojdXe JO 8pod sy BuImalia) X, €
*Bupyrew Juswdinba auf} uo uopaajoid Jo adAy pajosjas ay) yJew ‘UoKe|[esul JO awl 8y} I 2
A0S2 (300 (Hw)n (m)d (v (AN
Uey) aJow ejeJeush Jo esn jou jsnw snjesedde pejejoosse ey o} pejoeuuco Juswdinbe joiuo) *| SoNIoh WNWIXOW BUMONG) 5Ur UnA SUNoJ 0708 AIDOBUALL O
SAION U0aUL0D Joj Ajuo “3)| DI X3 A13JDs aIsuLLl uondajold jo adky Ul

AL34VS DISNIYLNI HIVdAI AV SININOdINOD 40 NOILNLLLSENS - ONINYYM

'L Ipuuss) ‘. yndur joybig

y°¢ 1puiuie) ‘g yndur joyibig

G [pulwBl ‘ON

£'9 1puwia) ‘| ndyno 9o

6'g Iouiwe) ‘Z ndyno 9o

[ol[el [~ el [l [][-][I[]

o
=5

SIS,

9r‘GrYLL0L pulwIBL ‘| ¥V H/| Indino Bojpuy

—

Wsﬂﬂ

JiE

JaMod (310N 98s) Jauupg panouddy
13mod (310N 99s) Jsiuing panoiddy
Jamod (230N @as) Jaling panosddy
Jamod (230N @as) Jaling panosddy
Jamod (930N 99s) Jarupg panouddy
Jamod (230N @es) Jalung panosddy

€12l pulwa] ‘Z yndyno Bojpuy

snypunddy pajpioossy

DaJy Palissppoun

1 lpulwiel ON
Gl loulwie] ‘o3

DaJy PaIISSD|) SNOPJDZDH

L[]

| %

SUWUAQQOL ©3 dn
uol}D|os! dlupApb 84pg

/

¢p ‘90DJIBYU| PIDOG JOSUSS

er

ol Z092TTZT Bumelp jojuod
1990 ynm 13y3a803 pasn aq 0}

9TSSZ00E ‘STSSTOOE "ON [2PON

snjesedde ajes Aj|eaisuliul
HX2Z/9007 W

HXZ/00VN  3dAL

Japjwsuel| Jaraweled-niN salss 0oyIN

v 109¢LiCL

© 02/2023 METTLER TOLEDO

Transmitter M400/2XH Cond Ind

30396 563 D

Printed in Switzerland



73

Transmitter M400/2XH Cond Ind

Vv ¢09clicl

00V ‘Josuag
‘Buimpiq [043U0)

PY1 "0) (1oybuoyg)
SjuswWINIsu| 0pajo] —IooN

| obpgd _mwmca | e30Q ko1uyoa |

F . F _ _ S |oAouddy %9940
2I03s hybram| wiayod Jaubisa(]
21og UBIS | ON "4 [WANON|

*asn Jaj abed siuy ul (ajes A|[eoisuul) S| Jo} SSN[EA WIXEW 8U N0 XI8YD 'E
*MWSZ J0 10 ‘AS’} Uey) aJow sajesausal Jou saop Jey) S0lAap B se paulap si snjeseddy sjdwis v 'z
*snyeseddy
oldwis & o4 Jo poaoidde aq Jsnw D~y 0} Buosuued Juswdinb3 ojes Aljesisuliul ‘00N Ul PSIeIsul USUM ‘L
VSO ‘W4 Xalv x303l
SBjoN

¢ INOZ Y04 ALIIgvVLINS FHL UIVdNl AVW SININOJNOD 40 NOILNLILSENS - ONINYYM
AL3JVYS DISNRILNI ¥IVdNI AV SLNINOJIWOD 40 NOILNLILSENS - ONINYYM

00¥W ‘P4DQUIDI
0} }o9UU0d 0} AjuQ

Cf ‘9ID4J3}U| pIDOG JOSUSS

[
w

I S S S S N

*po108UU0D A|IDOIUDAIDD 840 S$}NJJID Bunsbaw Byl

Gl0°0=12 0= 008=Id 00l=!| 0g=In D'd [pulwis] ‘doo| Buunspsw yndul Bopuy
£0=1D 0= 8:0=Id AOE=IN ‘ ‘
61209 1=07 0804 gg°G=on O'N [puiwla] ‘doo| Buunspaw ggy
8°7=00 1=07 2¢=0d ¢T=0| 88'G=0N W] [putwis] ‘doo| Buunspaw aim—auQ
=00 §=01 8=0d ¥°6=0| 88'G=0N | ' [puiwua) ‘doo| buunsosw ainypiedwa]
G'Z=0) |=01 ¢p=0d 62=0| 8g°'g=on H'a'D'g Ipuiwis] ‘doo| Buunspsw OQ
G'7=0) =01 ¢cp=0d 62=0I 88'G=0n [9'3'g'y Ipuiwie] ‘doo| Bulnspbauw A}AI}ONPUOY
1'2=0D =07 6'1=0d ¢*1=0] 88'6=00 9‘7'y [pulwus] ‘doo| Buunspaw Hd
(3 (Hwhn (Mmw)d (vw) (nn

sonpA wnwixow Bbuimojioy ayy ypm ‘QoYIN 03
U0[}08UU0d Joj K|uo ‘A}8yps dIsulijul Uoloa3oad Jo adhy u|

90D}J3}U| JOSUSS

€09ZTTTT 40 TO9ZTTZT Suimelp 043u0d
sJgnwsuel) Jasweled-nin 00FIN

03 8uiBuojaq

pieogq Josuas

eaJy paiyisse|) snopJezeH

Vv 209¢licl

Transmitter M400/2XH Cond Ind

© 02/2023 METTLER TOLEDO

Printed in Switzerland

30396 563 D



Transmitter M400/2XH Cond Ind

74

| obpgd _mwmca | e30Q ko1uyoa |
vV $09¢llCL 0
F N F _ _ S |oaoaddy LB}
2I03s hybram| wiayod Jaubisa(]
007N a0q UBIS | ON 40 [N

pu| puo) ‘Iosusg
‘Buimolq [013U0)

PY1 "0) (1oybuoyg)
SjuswWINIsu| 0pajo] —IooN

0} }99uU00 0} KjuQ

00¥WN ‘PIDQUIDN

1.

¢p ‘eopyIaju| pioog Josueg | A

*asn Joj abed siup uj (aJes A|feaisupul) S| J0} SSN[EA WIXRW SLf N0 ¥28Y9) "¢

"MUWSZ JO W}'0 ‘AG’} U} eJow sejeleusl jou seop Jey) ediaep B se peulsp i smeleddy eidwis v 'z
‘snjeseddy

ajdwig e aq Jo paacidde oq jsnw H~V 0} Buosuuca Juswidinb3 ajeg Ajfedisuuiul ‘00YIN Ul Pallelsul UBUM *|
VSO ‘N4 Xalv 303

SjON

¢ INOZ ¥O4 ALIGVLINS JHL VANl AVW SLNINOJWOD 40 NOILNLILSENS - ONINYYM
AL34VS DISNIYLNI YIVdINI AV SININOJWOD 40 NOILNLILSENS - ONINYYM

L] e o] [ [ [u o [=] [N S/ [ [ [ [2] e e o]

*po108UU0D A|IDOIUDAIDD 840 S$}NJJID Bunsbaw Byl

“UBDAXO PBAJOSSIP 1O AIJAIJONpU0d 'HA SD UoNS b JO Sadk} I0SUSS UM

£TT1T0E Q00 W4 Ul pavasasay sadk| Josusg

= = ‘9= b= ‘G= ‘M) jpulwis] ‘doo| Bunspaw ainjpsedws
poypJbJaIUl SKDMID SI YJIUM ‘JOSUSS JUDHISSD UD S| JOSUBS ainjpiadwia] =0 §=1 99=0d 6v=0l 88'5=en AT puisL s 4 g
10sU3s A}A1RONPUOD SAIRINPU| Cx/ T/ 14XSTLONCYI 2'¢=00 1=07 ¢Z=0d 2'L1=0] 98°6=0N |H9'4‘3‘q Ipulwus] ‘doo| Bulnsoaw A}n13onpuoy

‘ssejewnind ndul [DSIBAIUN JO SBLIBS JOSUBS D S| C4/Zx/Lx WIS (4 (Hwn (Mw)d (yw)i (An

san[pA wnuwixow Buimolioy 9y} yym ‘oY 03
UOI}09UU0d Joj A|uo ‘A}opps dlsulijul uoi3oayoud Jo adky u|

90D}J3}U| JOSUSS

€09ZTTZT YO TO9ZTTTT BulMesp |0.3U0D
sJgnwsuel) Jasweled-nin 00FIN

03 8uiBuojaq

pieogq Josuas

eaJy paiyisse|) snopJezeH

vV ¥09¢licl

© 02/2023 METTLER TOLEDO

Transmitter M400/2XH Cond Ind

30396 563 D

Printed in Switzerland



Transmitter M400/2XH Cond Ind

75

17.5.3

Notes

1.

10.

1.

12.

13.

14.

15.

16.

The infrinsic safety enfity concept allows the interconnection of FM Approved intrinsically
safe devices with entity parameters not specifically examined in combination as a system
when: Voc (Uo) or Vt < Vmakx, Isc (10) or It < Imax, Ca (Co) = Ci + Ccable,

La (Lo) = Li + Lcable, Po < Pi

The infrinsic safety fieldbus infrinsically safe concept allows the interconnection of FM Ap-
proved infrinsically safe devices with fieldbus intrinsically safe concept parameters not
specifically examined in combination as a system when: Voc (Uo) or Vt < Vmax, Isc (lo)
or It < Imax, Po < Pi

The configuration of associated apparatus must be FM Approved under the entfity concept.

Associated Apparafus manufacturer’s installation drawing must be followed when install-
ing this equipment.

The configuration of field device sensor must be FM Approved under the entity concept.

The installation must be in accordance with the National Electrical Code. (ANSI/NFPA 70
(NEC.)), Articles 504 and 505, and ANSI/ISA-RP12.06.01, or the Canadian Electrical (CE)
Code. (CEC Part 1, CAN/CSA-C22.1), Appendix F, and ANSI/ISARP12.06.01 when installed
in Canada.

A dust-tight conduit seal must be used when installed in Class Il and Class IIl environ-
mentfs.

Control equipment connected fo the associated apparatus must not use or generate more
than the maximum unclassified locatfion voltage, Um, or 250 VAC/DC.

Resistance between infrinsically safe ground and earth ground must be less than one ohm.

For Class |, Zone 0 and Division 1 locations, installation of the Multi-parameter Transmitter
M400/2(X)H, M400G/2XH, M40OOFF, M40OOPA, M400 Cond Ind should be in accordance
with ANSI/ISA RP12.06.01 "Installation of Intrinsically Safe Systems for Hazardous (Clas-
sified) Locations" and the National Electrical Code. (ANSI/ NRPA 70), or Canadian Electri-
cal (CE) Code. (CEC Part 1, CAN/CSA-C22.1) when installed in Canada.

The Multi-parameter Transmitter M400/2(X)H, M400G/2XH, M40OFF, M40OOPA,

M400 Cond Ind are FM Approved for Class |, Zone O and Division 1 applications. If con-
necting [AEx ib] or [Ex ib] associafted apparatus to the Multiparameter Transmitter
M400/2 (X)H, M400G/2XH, M40OOFF, M40OOPA, M400 Cond Ind the above system is only
suitable for Class |, Zone 1, and is nof suitable for Class |, Zone O, or Division 1 hazardous
(classified) locations.

For Division 2 installations, the associated apparatus is not required to be FM Approved
under entity concept if the Multi-parameter Transmitter M400/2 (X)H, M400G/2XH,

M400 Cond Ind is installed in accordance with the National Electrical Code. (ANSI/NFPA
70), Articles 504 and 505 or Canadian Electrical (CE) Code., CAN/CSA-C22.1, Part 1, Ap-
pendix F, for Division 2 wiring methods excluding nonincendive field wiring.

Li may be greater than La and the cable length restrictions due to cable inductance (Lca-
ble) can be ignored if both the following conditions are met: La/Ra (or Lo/Ro) > Li/Ri; La/
Ra (or Lo/Ro) > Lcable/Recable

If the electrical parameters of the cable used are unknown, the following values may be
used: Capacitance - 197 pF/m (60 pF/it.); Inductance - 0.66 pH/m (0.20 pH/t.)

Simple apparatus is defined as a device that does not generate more than 1.5V, 0.1 A, or
25 mWw.

No revision to the control installation drawing without prior authorization by FM Approvals.
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18 Default Table

18.1 Common Parameters

Parameter

Alarm

Clean

Hold outputs
Digitalln
Lockout
Language

Passwords

All OCs

PID

Table 16:  Default table, common parameters

Sub parameter
0ocC

Delay
Hysteresis
State

Power failure
Software tailure
Cond Ind Defect
0oC

Hold mode
Interval

Clean fime
Delay
Hysteresis

Administrator
Operator
Delay

Hysteresis

State

Hold mode
Alarm

Hold mode
Aout 1 Damping
PID /M

PID display
PID on

PID mode

PID PL

PID PF

PID OC x,y
PID hold mode

Value Unit

2

1

Always O
Inverted
No

No

No

1

Hold

0

0

0

Always O
Yes

off

No
English
00000
00000
10 sec

For measurement unit °C, °F
5 the same unit. For other mea-
surement unit, is %.

Normal

Last value

22.0mA

Last value

1 sec

Manual

Yes

None

OC PL

1 sec
1 p/m
None,None

0C Off
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18.2 PID Defaul Value
Parameter Gain Tr Td Set Point Deadband  Corner(s) Proportional
Limit(s)
Conductivity 1 0 0 0 0 0,0 0,0
Table 17:  PID Default table
18.3 Inductive Conductivity Parameters
Parameter Sub parameter Value Unit
Channel A a Conductivity ms/cm
b Temperature °C
c
d —-
Temperature soure Pt1000
Compension Standard
Conductivity M=2.175, A=0.0
Cal constants
Temperature M=1.0, A=0.0
) Conductivity 0.01 ms/cm
Resolution
Temperature 0.1 °C
1 a
Analog outputs 9 b
» Value 4 mA 0 ms/cm
Conductivity
Value 20 mA 100 ms/cm
Value 4 mA 0 °C
Temperature
Value 20 mA 100 °C
Measurement a
Sef point 1 (SPT) Type Off
ocC
Measurement b
Set point 2 (SP2) Type Off
0C
Alarm Cond Ind Defect No
Table 18:  Inductive conductivity parameters
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Warranty

METTLER TOLEDO warrants this product fo be free from significant deviations in material and
workmanship for a period of one year from the date of purchase. If repair is necessary and not
the result of abuse or misuse within the warranty period, please return by freight pre-paid and
amendment will be made without any charge. METTLER TOLEDO's Customer Service Dept. will
determine if the product problem is due to deviations or custfomer abuse. Out-of-warranty prod-
ucts will be repaired on an exchange basis af cost.

The above warranty is the only warranty made by METTLER TOLEDO and is lieu of all other war-
ranties, expressed or implied, including, without limitation, implied warranties of merchantability
and fitness for a particular purpose. METTLER TOLEDO shall not be liable for any loss, claim, ex-
pense or damage caused by, contributed to or arising out of the acts or omissions of the Buyer
or Third Parties, whether negligent or otherwise. In no event shall METTLER TOLEDO’s liability for
any cause of action whatsoever exceed the cost of the item giving rise to the claim, whether
based in contract, warranty, indemnity, or tort (including negligence).
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