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= Make sure the document is stored in a safe place such that it is always available when
working on or with the device.

= To avoid danger to individuals or the facility, read the "Basic safety instructions" section
carefully, as well as all other safety instructions in the document that are specific to
working procedures.

= The manufacturer reserves the right to modify technical data in line with technological
developments without prior notice. Your Endress+Hauser sales center will supply you
with current information and updates to this manual.
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1

1.1

Document information

Document function

These Operating Instructions contain all the information that is required in various phases
of the life cycle of the device: from product identification, incoming acceptance and
storage, to mounting, connection, operation and commissioning through to
troubleshooting, maintenance and disposal.

1.2

1.2.1

Symbols used

Safety symbols

Symbol

Meaning

DANGER!

A DANGER This symbol alerts you to a dangerous situation. Failure to avoid this situation will result in
AnLLIESEN | serjous or fatal injury.

A\ WARNING

WARNING!
This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in

ALLISOEN | serjous or fatal injury.

A\ CAUTION

CAUTION!
This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in

AOLLSLEN | minor or medium injury.

NOTICE NOTICE!
This symbol contains information on procedures and other facts which do not result in
AOOLLZEN | personal injury.

1.2.2  Electrical symbols
Symbol | Meaning
- Direct current
aoo11197 | A terminal to which DC voltage is applied or through which direct current flows.
~ Alternating current
aoo11198 | A terminal to which alternating voltage is applied or through which alternating current flows.
~ Direct current and alternating current
aoo17361 | ® A terminal to which alternating voltage or DC voltage is applied.
= A terminal through which alternating current or direct current flows.
Ground connection

A0011200

A grounded terminal which, as far as the operator is concerned, is grounded via a grounding
system.

S

A0011199

Protective ground connection
A terminal which must be connected to ground prior to establishing any other connections.

v

A0011201

Equipotential connection
A connection that has to be connected to the plant grounding system: This may be a potential
equalization line or a star grounding system depending on national or company codes of practice.
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1.2.3

Tool symbols

Symbol Meaning

O&

Allen key

A0011221

24

Open-ended wrench

A0011222

1.2.4  Symbols for certain types of information
Symbol | Meaning
Allowed

A0011182

Indicates procedures, processes or actions that are allowed.

A0011183

Preferred
Indicates procedures, processes or actions that are preferred.

A0011184

Forbidden
Indicates procedures, processes or actions that are forbidden.

A0011193

Tip
Indicates additional information.

(]

A0011194

Reference to documentation
Refers to the corresponding device documentation.

A0011195

Reference to page
Refers to the corresponding page number.

A0011196

Reference to graphic

Refers to the corresponding graphic number and page number.

Series of steps

Result of a sequence of actions

A0013562

Help in the event of a problem

1.2.5 Symbols in graphics
Symbol Meaning
1,2,3,.. Item numbers
BB - Series of steps
AB,C, ... Views

A-A, B-B, C-C, ... | Sections

=
=mp

Flow direction

A0013441

A

Hazardous area

Indicates a hazardous area.
A0011187

A

Safe area (non-hazardous area)

Indicates a non-hazardous area.
A0011188

Endress+Hauser
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1.3 Documentation

ﬂ The following document types are available:
= On the CD-ROM supplied with the device
= In the Download Area of the Endress+Hauser Internet site: www.endress.com -

Download

ﬂ For a detailed list of the individual documents along with the documentation code

> B92

1.3.1 Standard documentation

Document type

Purpose and content of the document

Technical Information

Planning aid for your device

The document contains all the technical data on the device and provides
an overview of the accessories and other products that can be ordered for
the device.

Brief Operating Instructions

Guide that takes you quickly to the 1st measured value
The Brief Operating Instructions contain all the essential information
from incoming acceptance to initial commissioning.

Modbus RS485 register information

Reference for Modbus RS485 register information
The document provides Modbus-specific information for each individual
parameter in the operating menu.

1.3.2  Supplementary device-dependent documentation

Additional documents are supplied depending on the device version ordered: Always
comply strictly with the instructions in the supplementary documentation. The
supplementary documentation is an integral part of the device documentation.

1.4 Registered trademarks

Modbus®

Registered trademark of SCHNEIDER AUTOMATION, INC.

TRI-CLAMP °®

Registered trademark of Ladish & Co., Inc., Kenosha, USA

Applicator®, FieldCare®, Field Xpert™, HistoROM®, TMB®, Heartbeat Technology™
Registered or registration-pending trademarks of the Endress+Hauser Group
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2 Basic safety instructions

2.1 Requirements for the personnel

The personnel for installation, commissioning, diagnostics and maintenance must fulfill

the following requirements:

» Trained, qualified specialists must have a relevant qualification for this specific function
and task

» Are authorized by the plant owner/operator

Are familiar with federal/national requlations

» Before beginning work, the specialist staff must have read and understood the
instructions in the Operating Instructions and supplementary documentation as well as
in the certificates (depending on the application)

» Following instructions and basic conditions

v

The operating personnel must fulfill the following requirements:

» Being instructed and authorized according to the requirements of the task by the
facility's owner-operator

» Following the instructions in these Operating Instructions

2.2 Designated use

Application and media
The measuring device described in these Instructions is intended only for flow
measurement of liquids and gases.

Depending on the version ordered, the measuring device can also measure potentially
explosive, flammable, poisonous and oxidizing media.

Measuring devices for use in hazardous areas, in hygienic applications or in applications
where there is an increased risk due to process pressure, are labeled accordingly on the
nameplate.

To ensure that the measuring device remains in proper condition for the operation time:

» Only use the measuring device in full compliance with the data on the nameplate and
the general conditions listed in the Operating Instructions and supplementary
documentation.

» Based on the nameplate, check whether the ordered device is permitted for the
intended use in the hazardous area (e.g. explosion protection, pressure vessel safety).

» Use the measuring device only for media against which the process-wetted materials
are adequately resistant.

» If the measuring device is not operated at atmospheric temperature, compliance with
the relevant basic conditions specified in the device documentation provided (on the
CD-ROM) is absolutely essential.

Incorrect use
Non-designated use can compromise safety. The manufacturer is not liable for damage
caused by improper or non-designated use.

A WARNING

Danger of breakage of the measuring tube due to corrosive or abrasive fluids.
Housing breakage due to mechanical overload possible!

» Verify the compatibility of the process fluid with the measuring tube material.
» Ensure the resistance of all fluid-wetted materials in the process.

» Observe the specified pressure and temperature range.

Verification for borderline cases:
» For special fluids and fluids for cleaning, Endress+Hauser is glad to provide assistance
in verifying the corrosion resistance of fluid-wetted materials, but does not accept any

Endress+Hauser
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warranty or liability as minute changes in the temperature, concentration or level of
contamination in the process can alter the corrosion resistance properties.

Residual risks

The external surface temperature of the housing can increase by max. 20 K due to the
power consumption of the electronic components. Hot process fluids passing through the
measuring device will further increase the surface temperature of the housing. The surface
of the sensor, in particular, can reach temperatures which are close to the fluid
temperature.

Possible burn hazard due to fluid temperatures!
» For elevated fluid temperature, ensure protection against contact to prevent burns.

2.3 Workplace safety

For work on and with the device:
» Wear the required personal protective equipment according to federal/national
regulations.

For welding work on the piping:
» Do not ground the welding unit via the measuring device.

2.4 Operational safety

Risk of injury.
» Operate the device in proper technical condition and fail-safe condition only.
» The operator is responsible for interference-free operation of the device.

Conversions to the device

Unauthorized modifications to the device are not permitted and can lead to unforeseeable
dangers.
» If, despite this, modifications are required, consult with Endress+Hauser.

Repair

To ensure continued operational safety and reliability,

» Carry out repairs on the device only if they are expressly permitted.

» Observe federal/national requlations pertaining to repair of an electrical device.
» Use original spare parts and accessories from Endress+Hauser only.

2.5 Product safety

This measuring device is designed in accordance with good engineering practice to meet
state-of-the-art safety requirements, has been tested, and left the factory in a condition in
which they are safe to operate.

[t meets general safety standards and legal requirements. It also complies with the EC
directives listed in the device-specific EC Declaration of Conformity. Endress+Hauser
confirms this by affixing the CE mark to the device.
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3 Product description

3.1 Product design

3.1.1  Device version with Modbus RS485 communication type

AD017609

®

1 Important components of a measuring device

Transmitter housing cover

Main electronics module for Modbus RS485
Transmitter housing

Sensor

W N =

In the case of the device version with Modbus RS485 intrinsically safe, the Safety
Barrier Promass 100 forms part of the scope of supply.

10 Endress+Hauser
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4 Incoming acceptance and product
identification

4.1 Incoming acceptance

=

A0015502 1 Q
i (3

Is the order code on the delivery note (1) identical to the order code on the product sticker
(2)?

A0013843

AD013695

8 A
4

Are the goods undamaged?

A0013698

—
A0015502 I

o
m
cC
<
m
3
<
z
(]
2
m

A0013699

Do the nameplate data match the ordering information on the delivery note?

A0015502

A0013697

Is the CD-ROM with the Technical Documentation and documents present?

Endress+Hauser 11
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ﬂ If one of the conditions is not satisfied, contact your Endress+Hauser Sales Center.

4.2 Product identification

The following options are available for identification of the measuring device:

= Nameplate specifications

= Order code with breakdown of the device features on the delivery note

= Enter serial numbers from nameplates in W@M Device Viewer
(www.endress.com/deviceviewer): All information about the measuring device is
displayed.

For an overview of the scope of the Technical Documentation provided, refer to the

following:

= The "Additional standard documentation on the device" > & 7 and "Supplementary
device-dependent documentation" > 7 sections

s The W@M Device Viewer: Enter the serial number from the nameplate
(www.endress.com/deviceviewer)

4.2.1 Transmitter nameplate

7
1 [
- Endress+Hauser {£Z1]
377 Order code:
4 —————-— Ser.no.:
— Ext.ord. cd.:
5 8
{3 |
G L

| | |
13 12 11 10

A0017520

®

2 Example of a transmitter nameplate

Manufacturing location

Name of the transmitter

Order code

Serial number

Extended order code

Electrical connection data, e.g. available inputs and outputs, supply voltage
Permitted ambient temperature range (T,)

Degree of protection

2-D matrix code

10 Document number of safety-related supplementary documentation > B 92
11 Manufacturing date: year-month

12 CE mark, C-Tick

13 Firmware version (FW)

O 00 NN WN =

Endress+Hauser
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4.2.2 Sensor nameplate

4 N
Endress+Hauser {Z1]
1 — — 2
Order code: 3
Ser. no.: 4
Ext. ord. cd.: =T 5
6 —1— 7
Ptest: Size: —— 8
— 9
Material: 10
Tm: 11
12 ——
13 ——
14

Ta:

A} Dﬂ ‘ Patents = Dﬂ
| = = 7

15

o B —> S Y,

K Date: /
17 18

®

O 00NN WN =

A0017923

Example of a sensor nameplate

Name of the sensor

Manufacturing location

Order code

Serial number (Ser. no.)

Extended order code (Ext. ord. cd.)

Flange nominal diameter/nominal pressure

Test pressure of the sensor

Nominal diameter of the sensor

Sensor-specific data: e.g. pressure range of secondary containment, wide-range density specification (special
density calibration)

Material of measuring tube and manifold

Medium temperature range

Degree of protection

Approval information for explosion protection and Pressure Equipment Directive
Permitted ambient temperature (T,)

Document number of safety-related supplementary documentation - 92

CE mark, C-Tick

Flow direction

Manufacturing date: year-month

2-D matrix code

Order code
The measuring device is reordered using the order code.

Extended order code

= The device type (product root) and basic specifications (mandatory features) are
always listed.

= Of the optional specifications (optional features), only the safety and approval-
related specifications are listed (e.g. LA). If other optional specifications are also
ordered, these are indicated collectively using the # placeholder symbol (e.g. #LA#).

= If the ordered optional specifications do not include any safety and approval-related
specifications, they are indicated by the + placeholder symbol (e.g. XXXXXX-ABCDE
+).

13
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4.2.3

Promass 100 safety barrier - nameplate

1

2

f Safe area
NEL Ty e o Endress+Hauser {Z1]

(grey terminals)

Promass 100
L Safety Barrier

Intrinsically safe circuits
(blue terminals) 11

§ HAZARDOUS area

®

= WO 0O NN =

A0017854

4 Example of a Safety Barrier Promass 100 nameplate

Non-hazardous area or zone 2/div. 2
Serial number, material number and 2-D matrix code of the Safety Barrier Promass 100
Electrical connection data, e.g. available inputs and outputs, supply voltage
Explosion protection approval information
Safety warning
Communication-specific information
Intrinsically safe area
Manufacturing location
Document number of safety-related supplementary documentation > B 92
0 Permitted ambient temperature (T,)

11 CE mark, C-Tick

4.2.4  Symbols on measuring device
Symbol | Meaning
WARNING!
A This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in serious

or fatal injury.

[

A0011194

Reference to documentation
Refers to the corresponding device documentation.

S)

A0011199

Protective ground connection
A terminal which must be connected to ground prior to establishing any other connections.

14
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5 Storage and transport

5.1 Storage conditions

Observe the following notes for storage:

= Store in the original packaging to ensure protection from shock.

= Do not remove protective covers or protective caps installed on process connections.
They prevent mechanical damage to the sealing surfaces and fouling in the measuring
tube.

» Protect from direct sunlight to avoid unacceptably high surface temperatures.

= Storage temperature: —40 to +80 "C (=40 to +176 °F), preferable for +20 °C (+68 °F)

= Store in a dry and dust-free place.

= Do not store outdoors.

5.2 Transporting the product

A WARNING

Center of gravity of the measuring device is higher than the suspension points of the
webbing slings.

Risk of injury if the measuring device slips.

» Secure the measuring device from rotating or slipping.

» Observe the weight specified on the packaging (stick-on label).

» Observe the transport instructions on the stick-on label on the electronics compartment

A

A0015606

Observe the following notes during transport:

= Transport the measuring device to the measuring point in the original packaging.

= Lifting gear
= Webbing slings: Do not use chains, as they could damage the housing.
= For wood crates, the floor structure enables these to be loaded lengthwise or broadside

using a forklift.

= For measuring device > DN 40 (1% in): lift the measuring device using the webbing
slings at the process connections; do not lift at the transmitter housing.

= Do not remove protective covers or protective caps installed on process connections.
They prevent mechanical damage to the sealing surfaces and fouling in the measuring
tube.

Endress+Hauser 15
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5.3 Packaging disposal

All packaging materials are environmentally friendly and 100% recyclable:
= Measuring device secondary packaging: polymer stretch film that conforms to EC
Directive 2002/95/EC (RoHS).
= Packaging:
= Wood crate, treated in accordance with ISPM 15 standard, which is confirmed by the
affixed IPPC logo.
or
= Carton in accordance with European Packaging Directive 94/62EC; recyclability is
confirmed by the affixed RESY symbol.
= Seaworthy packaging (optional): Wood crate, treated in accordance with ISPM 15
standard, which is confirmed by the affixed I[PPC logo.
= Carrying and mounting hardware:
= Disposable plastic pallet
= Plastic straps
= Plastic adhesive strips
= Dunnage: Paper cushion

16 Endress+Hauser



Proline Promass I 100 Modbus RS485 Installation

Endress+Hauser

6 Installation

6.1 Installation conditions

No special measures such as supports are necessary. External forces are absorbed by the
construction of the device.

6.1.1  Mounting position

Mounting location

To prevent measuring errors arising from accumulation of gas bubbles in the measuring
tube, avoid the following mounting locations in the pipe:

= Highest point of a pipeline.

= Directly upstream of a free pipe outlet in a down pipe.

EeXIexIexae) [o0F0E0s

A0015595

Installation in down pipes

However, the following installation suggestion allows for installation in an open vertical
pipeline. Pipe restrictions or the use of an orifice with a smaller cross-section than the
nominal diameter prevent the sensor running empty while measurement is in progress.

1
: i
3
4
Lt

5 Installation in a down pipe (e.qg. for batching applications)

A0015596

®

Supply tank

Sensor

Orifice plate, pipe restriction
Valve

Batching tank

vl N =

17
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DN @ orifice plate, pipe restriction

[mm] [in] [mm] [in]
8 s 6 0.24
15 Ya 10 0.40
15FB % FB 15 0.60
25 1 14 0.55
25FB 1FB 24 0.95
40 1% 22 0.87
40 FB 1% FB 35 1.38
50 2 28 1.10
50 FB 2FB 54 2.13
80 3 50 1.97

FB = Full bore

Orientation

The direction of the arrow on the sensor nameplate helps you to install the sensor
according to the flow direction (direction of medium flow through the piping).

Orientation Recommendation
A Vertical orientation M&
i
A0015591
B Horizontal orientation, transmitter u@’
head up Exception:
A0015589
C Horizontal orientation, transmitter 2)
head down Exception:
A0015590
D Horizontal orientation, transmitter > 20
. |l I
head at side
A0015592
1) Applications with low process temperatures may reduce the ambient temperature. To maintain the
minimum ambient temperature for the transmitter, this orientation is recommended.
2) Applications with high process temperatures may increase the ambient temperature. To maintain the

maximum ambient temperature for the transmitter, this orientation is recommended.

Inlet and outlet runs

No special precautions need to be taken for fittings which create turbulence, such as
valves, elbows or T-pieces, as long as no cavitation occurs > 19.

A0015597 A0015598

18 Endress+Hauser



Proline Promass I 100 Modbus RS485 Installation

Endress+Hauser

Installation dimensions

For the dimensions and installation lengths of the device, see the "Technical
Information" document, "Mechanical construction" section

6.1.2  Requirements from environment and process

Ambient temperature range

Measuring device s —40to +60 °C (-40 to +140 °F)
= -50to +60 °C (-58 to +140 °F) (Order code for "Test, certificate', option JM

Safety Barrier Promass 100 | -40 to +60 °C (40 to +140 °F)

» If operating outdoors:
Avoid direct sunlight, particularly in warm climatic regions.

System pressure

It is important that cavitation does not occur, or that gases entrained in the liquids do not
outgas.

Cavitation is caused if the pressure drops below the vapor pressure:
= In liquids that have a low boiling point (e.g. hydrocarbons, solvents, liquefied gases)
= [n suction lines

» Ensure the system pressure is sufficiently high to prevent cavitation and outgassing.

For this reason, the following mounting locations are recommended:
= At the lowest point in a vertical pipe
= Downstream from pumps (no danger of vacuum)

v

=G —1F

L

A0015594

Heating

Electronics can overheat due to elevated ambient temperature!

» Observe maximum permitted ambient temperature for the transmitter > 19.

» Depending on the fluid temperature, take the device orientation requirements into
account .

Heating options

If a fluid requires that no heat loss should occur at the sensor, users can avail of the
following heating options:

= Electrical heating, e.g. with electric band heaters

= Via pipes carrying hot water or steam

= Via heating jackets

Using an electrical trace heating system

If heating is requlated via phase angle control or pulse packages, magnetic fields can affect
the measured values (= for values that are greater than the values approved by the EN
standard (sine 30 A/m)).
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For this reason, the sensor must be magnetically shielded: the housing can be shielded
with tin plates or electric sheets without a privileged direction (e.g. V330-35A).

The sheet must have the following properties:
= Relative magnetic permeability yr > 300
= Plate thickness d > 0.35 mm (d > 0.014 in)

Vibrations

The high oscillation frequency of the measuring tubes ensures that the correct operation of
the measuring system is not influenced by plant vibrations.

6.1.3  Special mounting instructions
Outlet run for peripheral device

If a pressure and temperature measuring device are installed downstream from the
measuring device, make sure there is sufficient distance between the two devices.

e 7] <

3...5x DN

4...8 x DN

A0016893

PT  Pressure transmitter
TT Temperature transmitter

Guarantees complete drainability

When the sensor is installed in a horizontal line, eccentric clamps can be used to ensure
complete drainability. When the system is pitched in a specific direction and at a specific
slope, gravity can be used to achieve complete drainability. The sensor must be mounted in
the correct position to ensure full drainability in the horizontal position. Markings on the
sensor show the correct mounting position to optimize drainability.

21 mm/m (Y4 in/ft) ~2%

A0016585

®
o

Eccentric clamp connection

Line on the underside indicates the lowest point of the eccentric process connection.

"This side up" label indicates which side is up

Slope the device in accordance with the hygiene guidelines. Slope: approx. 2 % or 21mm/m (0.24 in/feet)

W N =
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Securing with mounting clamp in the case of hygiene connections

It is not necessary to provide additional support for the sensor for operational performance
purposes. If, however, additional support is required for installation purposes, the
following dimensions must be observed.

Use mounting clamp with lining between clamp and measuring instrument.

B
(el
"
A
&)
Y
/
A
[ -
A0016588
SI units
DN [mm] 8 15 15 FB 25 25 FB 40 40 FB 50 50 FB 80
A [mm)] 373 | 409 539 539 668 668 780 780 | 1152 1152
B [mm] 20 20 30 30 28 28 35 35 57 57
C [mm] 40 40 44.5 44.5 60 60 80 80 90 90
US units
DN [in] 8 15 15 FB 25 25 FB 40 40 FB 50 50 FB 80
A [in] 14.69 | 16.1 | 21.22 | 21.22 26.3 263 | 30.71 | 30.71 | 4535 | 45.35
B [in] 0.79 | 0.79 1.18 1.18 1.1 1.1 1.38 1.38 2.24 2.24
C [in] 1.57 1.57 1.75 1.75 2.36 | 2.36 3.15 3.15 3.54 3.54

Zero point adjustment

All measuring devices are calibrated in accordance with state-of-the-art technology. The
zero point obtained in this way is printed on the nameplate of the measuring device.
Calibration takes place under reference conditions > & 80. Therefore, a zero point
adjustment in the field is generally not required! )

Experience shows that zero point adjustment is advisable only in special cases:
= To achieve maximum measuring accuracy even with very low flow rates
= Under extreme process or operating conditions, e.qg.:

= high process temperature (> 50 °C (122 °F)

= high viscosity (> 100 cSt)

= high process pressure (> 20 bar (290 psi))

6.2 Mounting the measuring device

6.2.1  Required tools

For sensor

For flanges and other process connections: Corresponding mounting tools
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6.2.2  Preparing the measuring device
1. Remove all remaining transport packaging.
2. Remove any protective covers or protective caps present from the sensor.

3. Remove stick-on label on the electronics compartment cover.

6.2.3  Mounting the measuring device

A WARNING

Danger due to improper process sealing!

» Ensure that the inside diameters of the gaskets are greater than or equal to that of the
process connections and piping.

» Ensure that the gaskets are clean and undamaged.

» Install the gaskets correctly.

1. Ensure that the direction of the arrow on the nameplate of the sensor matches the
flow direction of the fluid.

2. Install the measuring device or turn the transmitter housing so that the cable entries
do not point upwards.
Le

4 F &

6.3 Post-installation check

A0013964

Is the device damaged (visual inspection)? >

Does the measuring device conform to the measuring point specifications?

For example:

= Process temperature - 85

= Process pressure (refer to the chapter on "Material load curves' of the "Technical Information" >
document)

= Ambient temperature > B 19

= Measuring range > B 75

Has the correct orientation for the sensor been selected ?

s According to sensor type N
= According to medium temperature
= According to medium properties (outgassing, with entrained solids)

Does the arrow on the sensor nameplate match the direction of flow of the fluid through the

piping > B 187 K
Are the measuring point identification and labeling correct (visual inspection)? >
Is the device adequately protected from precipitation and direct sunlight? ->
Are the securing screw and securing clamp tightened securely? -

Endress+Hauser
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7 Electrical connection

7.1 Connection conditions

7.1.1 Required tools

= For cable entries: Use corresponding tools

= For securing clamp (on aluminum housing): Allen screw 3 mm

= For securing screw (for stainless steel housing): open-ended wrench 8 mm
= Wire stripper

s When using stranded cables: Crimping tool for wire end ferrule

7.1.2  Requirements for connecting cable

The connecting cables provided by the customer must fulfill the following requirements.

Electrical safety

In accordance with applicable federal/national requlations.

Permitted temperature range

= -40°C (-40°F)...>80°C (176 °F)
= Minimum requirement: cable temperature range > ambient temperature + 20 K

Power supply cable

Standard installation cable is sufficient.

Signal cable
Modbus RS485

The EIA/TIA-485 standard specifies two types of cable (A and B) for the bus line which
can be used for every transmission rate. Cable type A is recommended.

Cable type A

Characteristic impedance | 135 to 165 Qat a measuring frequency of 3 to 20 MHz

Cable capacitance <30 pF/m

Wire cross-section >0.34 mm? (22 AWG)

Cable type Twisted pairs

Loop resistance <110 Q/km

Signal damping Max. 9 dB over the entire length of the cable cross-section

Shielding Copper braided shielding or braided shielding with foil shield. When grounding
the cable shield, observe the grounding concept of the plant.

Connecting cable between Safety Barrier Promass 100 and measuring device

Cable type Shielded twisted-pair cable with 2x2 wires. When grounding the cable shield,
observe the grounding concept of the plant.

Maximum cable resistance | 2.5 Q, one side

» Comply with the maximum cable resistance specifications to ensure the operational
reliability of the measuring device.
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The maximum cable length for individual wire cross-sections is specified in the table
below. Observe the maximum capacitance and inductance per unit length of the cable and
the connection values in the Ex documentation > 8 92.

Wire cross-section Maximum cable length
[mm?] [AWG] [m] [£t]
0.5 20 70 230
0.75 18 100 328
1.0 17 100 328
1.5 16 200 656
2.5 14 300 984

Cable diameter

= Cable glands supplied:
M20 x 1.5 with cable ® 6 to 12 mm (0.24 to 0.47 in)
= Spring terminals:
wire cross-sections 0.5 to 2.5 mm? (20 to 14 AWG)
= With Safety Barrier Promass 100:
Plug-in screw terminals for wire cross-sections 0.5 to 2.5 mm2 (20 to 14 AWG)

24 Endress+Hauser
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7.1.3

Terminal assignment

Transmitter

Connection version Modbus RS485, for use in non-hazardous areas and Zone 2./Div. 2

Order code for "Output’, option M

Depending on the housing version, the transmitters can be ordered with terminals or

device plugs.

Connection methods available
Order code for Possible options for order code
"Housing" Output Power "Electrical connection"
supply
Options Terminals Terminals = Option A: coupling M20x1
A B = Option B: thread M20x1
= Option C: thread G ¥2"
= Option D: thread NPT %"
Options Device plug Terminals s Option L: plug M12x1 + thread NPT 2"
AB > B27 = Option N: plug M12x1 + coupling M20
= Option P: plug M12x1 + thread G %"
s Option U: plug M12x1 + thread M20
Options Device plug Device plug Option Q: 2 x plug M12x1
A B C > B27 > B27

Order code for "Housing":

= Option A: compact, coated alu
= Option B: compact hygienic, stainless
= Option C: ultra compact hygienic, stainless, M12 device plug

4

26
27

m[m

(H|E

L+

|7

A0019528

Modbus RS485 terminal assignment, connection version for use in non-hazardous areas and Zone 2/Div.

2

1 Powersupply:DC 24V
2 Output: Modbus RS485

Order code for
"Qutput"

Power supply

2 (L-) 1 (L+) 27 (B) 26 (A)

Terminal number

Output

Option M

24DCV

Modbus RS485

Order code for "Output™:
Option M: Modbus RS485, for use in non-hazardous areas and Zone 2/Div. 2

Connection version Modbus RS485, for use in intrinsically safe areas (connection via Safety
Barrier Promass 100)

Order code for "Output’, option M: Modbus R485, for use in intrinsically safe areas
(connection via Safety Barrier Promass 100)
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Depending on the housing version, the transmitters can be ordered with terminals or
device plugs.

Connection methods available

Order code for Possible options for order code
"Housing" Output Power "Electrical connection"
supply

Options Terminals Terminals s QOption A: coupling M20x1

AB = Option B: thread M2.0x1
s QOption C: thread G ¥2"
s QOption D: thread NPT %"

A B,C Device plug Option I: plug M12x1

> B27

Order code for "Housing":

= Option A: compact, coated alu

= Option B: compact hygienic, stainless

= Option C: ultra compact hygienic, stainless, M12 device plug

62 A
7 B ’> 2
10 L+ 1
20 L-
A0017053

8 Modbus RS485 terminal assignment, connection version for use in intrinsically safe areas (connection via
Safety Barrier Promass 100)

PR

L4

H|

1 Intrinsically safe power supply
2 Output: Modbus RS485

Order code for
"Output” 20 (L-) 10 (L+) 72 (B) 62 (A)
Option M Intrinsically safe supply voltage Modbus RS485 intrinsically safe

Order code for "Output”:
Option M: Modbus RS485, for use in intrinsically safe areas (connection via Safety Barrier Promass 100)
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Safety Barrier Promass 100

2112627
L-|L+||A|B
Power | |Modbus
supply RS485
24V,

Safe area

QO Power

@ Lift panel for
bus termination

A O Communication

Safety Barrier
Promass 100

Hazardous area

Power | | Modbus
supply | | RS485

B
72

L+|| A
10|62

L-
20

A0016922
9 Safety Barrier Promass 100 with terminals

1 Non-hazardous area and Zone 2/Div. 2
2 Intrinsically safe area

7.1.4  Pin assignment, device plug

Modbus RS485

Modbus RS485 intrinsically safe with supply voltage (on the device side)

2 Pin Assignment Coding Plug/socket
ﬂ)\ 1 | L+ | Supply voltage, intrinsically safe A Plug
2 | A
3O OQ 1 Modbus R5485 intrinsically safe
O 3 B
‘"/ 5 4 | L- | Supply voltage, intrinsically safe
4 . .
pootesos | 2 Grounding/shielding

Supply voltage for Modbus RS485, non-hazardous area and Zone 2./Div. 2 (on the device
side)

2 Pin Assignment Coding Plug/socket

‘ 1 L+ DC24V A Plug
36 831 ’
L |

4

4 | L- DC24V

5 Grounding/shielding

A0016809

Modbus RS485, non-hazardous areas and zone 2/Div. 2 (on the device side)

2 Pin Assignment Coding Plug/socket

{VQ\ 1 B Socket
OO0 3 2 |A Modbus RS485
NCYAE

4

B Modbus RS485

5 Grounding/shielding

A0016811
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7.1.5  Shielding and grounding

The shielding and grounding concept requires compliance with the following:

= Electromagnetic compatibility (EMC)

= Explosion protection

= Personal protection equipment

= National installation regulations and guidelines

= Observe cable specification > B 23.

= Keep the stripped and twisted lengths of cable shield to the ground terminal as short as
possible.

= Seamless cable shielding.

Grounding of the cable shield

To comply with EMC requirements:

= Ensure the cable shield is grounded to the potential matching line at multiple points.
= Connect every local ground terminal to the potential matching line.

In systems without potential matching, the multiple grounding of the cable shield

causes mains frequency equalizing currents!

Damage to the bus cable shield.

» Only ground the bus cable shield to either the local ground or the protective ground at
one end.

7.1.6  Preparing the measuring device

1. Remove dummy plug if present.

Ml NOTICE

Insufficient sealing of the housing!
Operational reliability of the measuring device could be compromised.
» Use suitable cable glands corresponding to the degree of protection.

If measuring device is delivered without cable glands:
Provide suitable cable gland for corresponding connecting cable > B 23.

3. If measuring device is delivered with cable glands:
Observe cable specification > B 23.

7.2 Connecting the measuring device

Limitation of electrical safety due to incorrect connection!

» Have electrical connection work carried out by correspondingly trained specialists only.

» Observe applicable federal/national installation codes and requlations.

» Comply with local workplace safety requlations.

» For use in potentially explosive atmospheres, observe the information in the device-
specific Ex documentation.

7.2.1  Connecting the transmitter

The connection of the transmitter depends on the following order codes:
= Housing version: compact or ultracompact
= Connection version: device plug or terminals

Endress+Hauser
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A0016924
10  Device versions and connection versions

Housing version: compact, aluminum coated

Housing version: compact hygienic, stainless

Cable entry or device plug for signal transmission

Cable entry or device plug for supply voltage

Housing version: ultra-compact hygienic, stainless, device plug M12
Device plug for signal transmission

Device plug for supply voltage

AW ON =T

2. ‘ 1. ‘2. 1. ‘2.
X Smm N 8mm §'

X

004 Sy

S

A0017844
11  Device versions with connection examples

1  Cable
2 Device plug for signal transmission
3 Device plug for supply voltage

For device version with device plug: only pay attention to Step 6.

1. Depending on the housing version, loosen the securing clamp or fixing screw of the
housing cover.

2. Depending on the housing version, unscrew or open the housing cover.
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Push the cable through the cable entry . To ensure tight sealing, do not remove the
sealing ring from the cable entry.

Strip the cable and cable ends. In the case of stranded cables, also fit ferrules.

Connect the cable in accordance with the terminal assignment or the device plug pin
assignment > B 27.

Depending on the device version: tighten the cable glands or plug in the device plug
and tighten > B 27.

Enable the terminating resistor if applicable > 30.

Housing degree of protection voided due to insufficient sealing of the housing.
» Screw in the screw without using any lubricant. The threads on the cover are
coated with a dry lubricant.

Reverse the removal procedure to reassemble the transmitter.

7.2.2  Connecting the Safety Barrier Promass 100

In the case of the device version with Modbus RS485 intrinsically safe, the transmitter
must be connected to the Safety Barrier Promass 100.

1.
2.
3.

Strip the cable ends. In the case of stranded cables, also fit ferrules.
Connect the cable in accordance with the terminal assignment > 8 27.

Where applicable, enable the terminating resistor in the Safety Barrier Promass 100
> B30.

&1
1
2
3
4
5
6
7
8

A0016804

2 Electrical connection between the transmitter and Safety Barrier Promass 100

Control system (e.qg. PLC)

Observe cable specification

Safety Barrier Promass 100: terminal assignment > B 27
Observe cable specification > B 23

Non-hazardous area

Non-hazardous area and Zone 2/Div. 2

Intrinsically safe area

Transmitter: terminal assignment

7.3 Hardware settings

7.3.1  Enabling the terminating resistor

To avoid incorrect communication transmission caused by impedance mismatch, connect
the Modbus RS485 cable correctly to the start and end of the bus segment.
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If the transmitter is used in the non-hazardous area or Zone 2/Div. 2

2. 4. a8

N ON OFF I_I
- Bus termination A
- Not used E
2 - Not used 220Q
B

|
i | o | |
- N W A

- Write protection

13 Terminating resistor can be enabled via DIP switch on the main electronics module

If the transmitter is used in the intrinsically safe area

A0017610

U o
A | - E E
220 Q
: S E— % 5

14  Terminating resistor can be enabled via DIP switch in the Safety Barrier Promass 100

7.4 Ensuring the degree of protection

A0017791

The measuring device fulfills all the requirements for the IP66/67 degree of protection,

Type 4X enclosure.

To quarantee IP66/67 degree of protection, Type 4X enclosure, carry out the following

steps after the electrical connection:

1. Check that the housing seals are clean and fitted correctly. Dry, clean or replace the

seals if necessary.
2. Tighten all housing screws and screw covers.

3. Firmly tighten the cable glands.
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4. To ensure that moisture does not enter the cable entry, route the cable so that it

loops down before the cable entry (‘water trap").

[

X

5. Insert dummy plugs into unused cable entries.

7.5 Post-connection check

A0013960

Are cables or the device undamaged (visual inspection)?

Do the cables comply with the requirements > B 237

Do the cables have adequate strain relief?

Are all the cable glands installed, firmly tightened and leak-tight? Cable run with "water trap"
> B31?

Depending on the device version: are all the device plugs firmly tightened > 287

= Does the supply voltage match the specifications on the transmitter nameplate > B 797
= For device version with Modbus RS485 intrinsically safe: does the supply voltage match the
specifications on the nameplate of the Safety Barrier Promass 100 - 797

Is the terminal assignment or the pin assignment of the device plug > B 27 correct?

= If supply voltage is present, is the power LED on the electronics module of the transmitter lit
green > B 107

= For device version with Modbus RS485 intrinsically safe, if supply voltage is present, is the
power LED on the Safety Barrier Promass 100 lit > 10?

Depending on the device version, is the securing clamp or fixing screw firmly tightened?
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8 Operation options

8.1 Overview of operation options

A0017760

1 Computer with 'FieldCare" operating tool via Commubox FXA291 and service interface (CDI)
2 Control system (e.g. PLC)
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8.2 Structure and function of the operating menu

8.2.1  Structure of the operating menu

ﬂ For an overview of the operating menu with menus and parameters > B 94

Operating menu for operators and maintenances

| |—>| Locking status |
| Operation |—>

Operator

| |—>| Submenu 1 |—>
| Submenu 2 |—>

| Submenu n |—>

|Advanced setup |—>| Enter access code

| Parameter 1

| Parameter n

|
|
|
| Submenu 1 : |—>
>

Maintenance

Task-oriented

| Submenu n

|—>| Parameter 1

| Parameter n

|Submenu 1

[

| Submenu n

Operating menu for experts

| |—>| Locking status

| Access status tooling

ted

| Enter access code

| System

on-orien

Expert

| Sensor

| Communication

| Application

rrrrr
Functi

| Diagnostics

A0016726-EN

15  Taking the example of the 'FieldCare" operating tool
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8.2.2

Operating philosophy

The individual parts of the operating menu are assigned to certain user roles. Each user
role corresponds to typical tasks within the device lifecycle.

Menu

User role and tasks

Content/meaning

Display/operat.

Setup

task-oriented

Role "Operator", "Maintenance"
Tasks during operation:
Reading measured values

Resetting and controlling totalizers

"Maintenance" role

Commissioning:

s Configuration of the measurement

= Configuration of the communication
interface

Submenus for fast commissioning:

s Setting the individual system units

Defining the medium

Configuration of the digital communication interface
Configuring the low flow cut off

Configuring the monitoring of partial and empty pipe
detection

"Advanced setup" submenu:

= For more customized configuration of the
measurement (adaptation to special measuring
conditions)

= Configuration of totalizers

Diagnostics

"Maintenance" role

Fault elimination:

= Diagnostics and elimination of process and
device errors

= Measured value simulation

Contains all parameters for error detection and
analyzing process and device errors:
= "Diagnostic list" submenu
Contains up to 5 currently pending diagnostic
messages.
= "Event logbook" submenu
Contains 20 event messages that have occurred.
s "Device information" submenu
Contains information for identifying the device.
= "Measured values" submenu
Contains all current measured values.
= "Simulation" submenu
Is used to simulate measured values or output values.
= "Device reset" submenu
Resets the device configuration to certain settings

Expert

function-oriented

Tasks that require detailed knowledge of the

function of the device:

= Commissioning measurements under difficult
conditions

= Optimal adaptation of the measurement to
difficult conditions

s Detailed configuration of the communication
interface

= Error diagnostics in difficult cases

Contains all the parameters of the device and makes it
possible to access these parameters directly using an
access code. The structure of this menu is based on the
function blocks of the device:

= "System" submenu

Contains all higher-order device parameters that do
not pertain either to measurement or the measured
value communication.

"Sensor" submenu

Contains all parameters for configuring the
measurement.

= "Communication" submenu

Contains all parameters for configuring the digital
communication interface.

"Application" submenu

Contains all parameters for configuring the functions
that go beyond the actual measurement (e.g.
totalizer).

"Diagnostics" submenu

Contains all parameters for error detection and
analyzing process and device errors and for device
simulation.

Endress+Hauser
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8.3 Access to the operating menu via the operating tool

8.3.1 Connecting the operating tool

Via service interface (CDI)

A0016925

1 Service interface (CDI) of the measuring device
2 Commubox FXA291
3 Computer with "FieldCare" operating tool with COM DTM "CDI Communication FXA291"

8.3.2 FieldCare

Function scope

FDT-based plant asset management tool from Endress+Hauser. It can configure all smart
field units in a system and helps you manage them. By using the status information, it is
also a simple but effective way of checking their status and condition.

Access takes place via:
Service interface CDI »> B 36

Typical functions:

= Configuring parameters of transmitters

= Loading and saving device data (upload/download)

= Documentation of the measuring point

= Visualization of the measured value memory (line recorder) and event logbook

For details, see Operating Instructions BAOOO27S and BAOOO59S

Source for device description files
See data > B 38

Establishing a connection
Via service interface (CDI)
1. Start FieldCare and launch the project.

2. Inthe network: Add a device.
L= The Add device window opens.

3. Select the CDI Communication FXA291 option from the list and press OK to
confirm.

4. Right-click CDI Communication FXA291 and select the Add device option in the
context menu that opens.
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5. Select the desired device from the list and press OK to confirm.

6. Establish the online connection to the device.

For details, see Operating Instructions BAOOO27S and BAOO059S

Corrected volume flow: |

Diag

7 i | Al parameters MZEA S| S

|’ Menu | Yariable [ Yalue [ Unit
[FH  Promass 100

Additional Functions »

Channel functions

Mass unit:

User interface
2 3
D E @ e 8 0 ®
[ I W Offline Parameterize
! Online Parameterize
’ Device taqg: Promass Mass flow: '3 Q 222,2200 kg/m?|
1 status: T ‘ Good Yolume flow: nce density: () 36990.0900 Ib/cf

Save / Restore
Event List

Create Documentation
T E—

P Access status tooling: Maintenance -
(M1  Displayjoperation Wolume Flow unit: Ifmin 2
CHZ  setw Yolume unit: | ]

e —
P Mass Flow unit: kajs Corrected volume flow unit: Nifs o
P Mass unit: ka Corrected volume unit: ] [v]
P Volume Flow unit: |jmin —
P Volume unit: | Lt nts kajm? J
P Corrected volume flow unit: Nlfs Reference density unit: Ibfscf [v]
= CoerTcted ‘volume unit: Nl ferersisa i oc o)
P Density unit: kafm? =
P31 Reference density unit: Ibyscf Pressure unit: bar g [v]
£ Temperature unit: ~
P Pressure unit: barg

[ Medium selection

[F+Hd  Communication

(4 Low Flow cut off

[FH_d  Partially filed pipe detection

[+  Advanced setup

[#+d  Diagnostics
F3  Expert
| |
7 8

Ny WN

Header

Picture of device

Devicetag > B 56

Status area with status signal > B 62

Display area for current measured values > B 56

Event list with additional functions such as save/load, events list and document creation

Navigation area with operating menu structure
Working area
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9 System integration

9.1 Overview of device description files

9.1.1 Current version data for the device

Firmware version 01.02.00 = On the title page of the Operating instructions
s On transmitter nameplate - 12
= Parameter firmware version

Diagnostics - Device info - Firmware version

Release date of firmware version 04.2013 -

9.1.2  Operating tools

The suitable device description file for the operating tool is listed in the table below, along
with information on where the file can be acquired.

Operating tool via service Sources for obtaining device descriptions
interface (CDI)

FieldCare s www.endress.com - Download Area
= CD-ROM (contact Endress+Hauser)
= DVD (contact Endress+Hauser)

9.2 Modbus RS485 information

9.2.1 Function codes

Function codes are used to define which read or write action is carried out via the Modbus
protocol. The measuring device supports the following function codes:

Code Name Description Application
03 Read holding Master reads one or more Modbus | Read device parameters with read
register registers from the device. and write access

A maximum of 125 consecutive
registers can be read with 1
telegram: 1 register = 2 bytes

E] The measuring device does
not make a distinction
between function codes 03
and 04; these codes therefore
yield the same result.

Example:
Read mass flow

04 Read input Master reads one or more Modbus | Read device parameters with read
register registers from the device. access

A maximum of 125 consecutive
registers can be read with 1
telegram: 1 register = 2 bytes

@ The measuring device does
not make a distinction
between function codes 03
and 04; these codes therefore

Example:
Read totalizer value

yield the same result.
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Code Name Description Application
06 Write single Master writes a new value to one Write only 1 device parameter
registers Modbus register of the measuring | Example: reset totalizer
device.

E] Use function code 16 to write
multiple registers with just 1
telegram.

08 Diagnostics Master checks the communication
connection to the measuring device.

The following "Diagnostics codes"

are supported:

= Sub-function 00 = Return query
data (loopback test)

= Sub-function 02 = Return
diagnostics register

16 Write multiple | Master writes a new value to Write multiple device parameters
registers glu¥t1ple Modbus registers of the Example:
Aev1ce.' £120 . = Mass flow unit
maximum o ‘ conse;utlve = Mass unit
registers can be written with 1
telegram.
@ If the required device
parameters are not available
as a group, yet must
nevertheless be addressed
with a single telegram, use
Modbus data map > B 39
23 Read/Write Master reads and writes a Write and read multiple device
multiple maximum of 118 Modbus registers | parameters
registers of the measuring device Example:

simultaneously with 1 telegram.
Write access is executed before
read access.

= Read mass flow
= Reset totalizer

ﬂ Broadcast messages are only allowed with function codes 06, 16 and 23.

9.2.2  Register information

For an overview on Modbus-specific information of the individual device parameters,
please refer to the additional document on Modbus RS485 register information
> Bo2

9.2.3 Response time

Response time of the measuring device to the request telegram of the Modbus master:
typically 3 to 5 ms

9.2.4 Modbus data map

Function of the Modbus data map

The device offers a special memory area, the Modbus data map (for a maximum of 16
device parameters), to allow users to call up multiple device parameters via Modbus RS485
and not only individual device parameters or a group of consecutive device parameters.

Grouping of device parameters is flexible and the Modbus master can read or write to the
entire data block simultaneously with a single request telegram.
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Structure of the Modbus data map

The Modbus data map consists of two data sets:

= Scan list: Configuration area
The device parameters to be grouped are defined in a list in that their Modbus RS485
register addresses are entered in the list.

= Data area
The measuring device reads out the register addresses entered in the scan list cyclically
and writes the associated device data (values) to the data area.

For an overview of device parameters with their individual Modbus register address,
please refer to the additional document on Modbus RS485 register information
> Ba2

Scan list configuration

For configuration, the Modbus RS485 register addresses of the device parameters to be
grouped must be entered in the scan list. Please note the following basic requirements of
the scan list:

Max. entries 16 device parameters

Supported device parameters | Only parameters with the following characteristics are supported:
= Access type: read or write access
= Data type: float or integer

Configuring the scan list via FieldCare

Carried out using the operating menu of the measuring device:
Expert - Communication - Modbus data map - Scan list register 0 -15

Scan list

No. Configuration register
0 Scan list register 0

15 Scan list register 15

Configuring the scan list via Modbus RS485
Carried out using register addresses 5001 - 5016

Scan list

No. Modbus RS485 register Data type Configuration register

0 5001 Integer Scan list register O
Integer

15 5016 Integer Scan list register 15

Reading out data via Modbus RS485

The Modbus master accesses the data area of the Modbus data map to read out the current
values of the device parameters defined in the scan list.

Master access to data area Via register addresses 5051-5081
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Data area

Device parameter value Modbus RS485 Data type* Access**
register

Value of scan list register O 5051 Integer/float Read/write

Value of scan list register 1 5053 Integer/float Read/write

Value of scan list register ...

Value of scan list register 15 5081 Integer/float Read/write

* Data type depends on the device parameters entered in the scan list.

** Data access depends on the device parameters entered in the scan list. If the device parameter entered

supports read and write access, the parameter can also be accessed via the data area.
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10 Commissioning

10.1 Function check

Before commissioning the device, make sure that the post-installation and post-
connection checks have been performed.

= 'Post-mounting check” checklist > B 22
= "'Post-connection check" checklist > 32

10.2  Establishing a connection via FieldCare

= For FieldCare connection - 36
= For establishing a connection via FieldCare - 36
= For FieldCare user interface - 37

10.3 Configuring the measuring device

The Setup menu with its submenus contains all parameters needed for standard
operation.

Structure of the 'Setup" menu

‘ Setup ‘ - ‘ System units ‘ > B42
‘ Select medium ‘ > B45
‘ Communication ‘ > B 46
‘ Low flow cut off ‘ > B 48
‘ Partially filled pipe detection ‘ > B 49

10.3.1 Setting the system units
In the System units submenu, you can configure the units of all measured values.

Navigation path
'‘Setup" menu - Advanced setup - System units

Structure of the submenu

System units ‘ -> ‘ Mass flow unit

‘ Mass unit

‘ Volume flow unit

‘ Volume unit

‘ Corrected volume flow unit

‘ Corrected volume unit

‘ Density unit

‘ Reference density unit
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‘ Temperature unit ‘
‘ Pressure unit ‘
Parameter overview with brief description
Parameter Description Selection/ Factory setting
User entry

Mass flow unit

Select the unit for mass flow.

Result

The selected unit applies for:
s Qutput

= Low flow cut off

= Simulation process variable

Unit choose list

Country-dependent:
= kg/h
= |b/min

Mass unit

Select the unit for mass.

Result
The selected unit is taken from:
Mass flow unit

Unit choose list

Country-dependent:
" kg
= b

Volume flow unit

Select the unit for volume flow.

Result

The selected unit applies for:
= Qutput

= Low flow cut off

= Simulation process variable

Unit choose list

Country-dependent:
= |/h
= gal/min (us)

Volume

Select the unit for volume.

Result
The selected unit is taken from:
Volume flow unit

Country-dependent
=]

= gal (us)

Corrected volume flow
unit

Select the unit for corrected volume flow.

Result

The selected unit applies for:
= Qutput

= Low flow cut off

= Simulation process variable

Unit choose list

Country-dependent:
= NI/h
= Scf/min

Corrected volume unit

Select the unit for standard volume.

Result
The selected unit is taken from:
Corrected volume flow unit

Unit choose list

Country-dependent:
= NI
= Scf

Density unit

Select the unit for density.

Result

The selected unit applies for:

s Qutput

= Low value partial filled pipe detection
= High value partial filled pipe detection
= Simulation process variable

= Density adjustment (in the Expert menu)

Unit choose list

Country-dependent
= kg/l
= lb/cf

Reference density unit

Select the unit for reference density.

Result

The selected unit applies for:

Output

Low value partial filled pipe detection
High value partial filled pipe detection
Simulation process variable

Fixed reference density

Density adjustment (in the Expert menu)

Unit choose list

Country-dependent:
= kg/Nl
= |b/Scf
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Parameter

Description

Selection/
User entry

Factory setting

Temperature unit

Select the unit for temperature.

Result

The selected unit applies for:
= Qutput

= Reference temperature

= Simulation process variable

Unit choose list

Country-dependent:
= °C (Celsius)
= °F (Fahrenheit)

Pressure unit

Select the unit for pipe pressure.

Unit choose list

Country-dependent:
= bara
® psia

Endress+Hauser




Proline Promass I 100 Modbus RS485

Commissioning

10.3.2 Selecting and setting the medium

The Medium selection submenu contains parameters that have to be configured for
selecting and setting the medium.

Navigation path
"Setup" menu > Medium selection

Structure of the submenu

Medium selection

‘ > ‘Select medium

‘ Select gas type

‘ Reference sound velocity

‘ Temperature coefficient sound velocity

‘ Pressure compensation

‘ Pressure value

‘ External pressure

Parameter overview with brief description

Parameter Prerequisite Description Selection/ Factory setting
User entry
Medium - Select the medium = Liquid Liquid
selection type. = Gas
Select gas type | The following optionis | Select the gas type Gas type choose list Air
selected in the Medium | for the
selection parameter: measurement
Gas application.
Reference sound | The following option is | Enter the sound 0t0 99999 m/s Om/s
velocity selected in the Select velocity of the gas at
gas type parameter: 0°C (32°F).
Others
Temperature The following optionis | Enter the Max. 15-digit, positive | 0 (m/s)/K
coefficient selected in the Select temperature floating-point number
sound velocity | gas type parameter: coefficient of the
Others sound velocity of the
gas.
Pressure The following optionis | Enable the = Off Off
compensation selected in the Medium | automatic pressure | ® Fixed value
selection parameter: correction.
Gas
Pressure value | The following optionis | Enter a value for the | 0to 99999 |bar, psi] Country-
selected in the Pressure | process pressure to dependent:
compensation be used for pressure = 1.01325 bar
parameter: correction. = 14.7 psi
Fixed value
External The following option is | External value 0t0 99999 |bar, psi] Country-
pressure selected in the Pressure dependent:
compensation = 1.01325 bar
parameter: = 14.7 psi
External value
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10.3.3 Configuring communication interface

The Communication submenu guides you systematically through all parameters that must

be configured for selecting and setting the communication interface.

Navigation path
'‘Setup" menu > Communication

Structure of the submenu

Communication

‘ > ‘Bus address

‘ Baud rate

‘ Data transfer mode

‘ Parity

‘ Byte order

‘ Assign diagnostic behavior

‘ Failure mode

Parameter overview with brief description

Parameter Description

Selection/
User entry

Factory setting

Bus address Enter device address.

1to 247

247

Define data transfer
speed.

Baud rate

Baud rate list
box-> 78

19200 BAUD

Data transfer mode

Select data transfer mode.

= ASCII
Transmission of data in
the form of readable
ASCII characters. Error
protection via LRC.

= RTU
Transmission of data in
binary form. Error
protection via CRC16.

RTU

Parity Select parity bits.

ASCII picklist
s 0 =even
= ] =odd

RTU picklist

= 0 =even

= ]1=odd

= 2 =no parity bit/1 stop
bit

= 3 =no parity bit/2 stop
bits

Even

Byte order Select byte transmission

sequence.

0-1-2-3
3-2-1-0
1-0-3-2
2-3-0-1

1-0-3-2
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. Selection/ .
Parameter Description R Factory setting

Assign diagnostic Select diagnostic behavior | = Off Alarm

behavior for MODBUS = Alarm or warning

communication. = Warning
= Alarm
Failure mode Select measured value = NaN value NaN value

Endress+Hauser

output behavior when a
diagnostic message occurs
via Modbus
communication.

E‘ This parameter
operates in
accordance with the
option selected in
the Assign
diagnostic
behavior
parameter.

= Last valid value
E] NaN = not a number
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10.3.4 Configuring the low flow cut off

The Low flow cut off submenu contains parameters that have to be set for configuring the
low flow cut off.

Navigation path
‘Setup" menu > Low flow cut off

Structure of the submenu

Low flow cut off

| -

‘ Assign process variable

‘ On value low flow cut off

‘ Off value low flow cutoff

‘ Pressure shock suppression

Parameter overview with brief description

Parameter Prerequisite Description Selection/ Factory
User entry setting
Assign process - Select the process = Off Mass flow
variable variable for low flow cut | = Mass flow
off. = Volume flow
= Corrected
volume flow

On value low One of the following options is | Enter the on value for Max. 15-digit, For liquids:
flow cut off selected in the Assign process | low flow cut off. positive floating- | depends on

variable parameter: point number country and

= Mass flow nominal

= Volume flow diameter

s Corrected volume flow
Off value low One of the following options is | Enter the off value for 0to 100 % 50 %
flow cut off selected in the Assign process | low flow cut off.

variable parameter:

= Mass flow

= Volume flow

= Corrected volume flow
Pressure shock | One of the following options is | Enter the time interval | 0to 100s Os

suppression

selected in the Assign process
variable parameter:

= Mass flow

s Volume flow

= Corrected volume flow

for signal suppression (=
active pressure shock
suppression).
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10.3.5 Configuring the partial filled pipe detection

The Partially filled pipe detection submenu contains parameters that have to be set for
configuring empty pipe detection.

Navigation path
"Setup" menu - Partial filled pipe detection

Structure of the submenu

Partially filled pipe detection

‘ -> ‘ Assign process variable

‘ Low value partial filled pipe detection

‘ High value partial filled pipe detection

‘ Response time part. filled pipe detect.

Parameter overview with brief description

Parameter Prerequisite Description Selection/ Factory setting
User entry
Assign process | - Select a process variable to | = Off Density
variable detect empty or partially = Density
filled pipes. = Reference
density
Low value One of the following Enter a lower limit value to | Max. 15-digit, Country-
partial filled options is selected in the | activate detection of an positive floating- | dependent:
pipe detection | Assign process variable | empty or partially filled point number = 0.2 kg/1
parameter: pipe. = 12.51b/ct
= Density
= Reference density
High value One of the following Enter an upper limit value | Max. 15-digit, Country-
partial filled options is selected in the | to activate detection of an | positive floating- | dependent:
pipe detection | Assign process variable | empty or partially filled point number = 6Kkg/l
parameter: pipe. = 374.61b/ct
= Density
= Reference density
Response time | One of the following Enter the time interval 0to 100s ls
part. filled pipe | options is selected in the | until the diagnostic
detect. Assign process variable | message #5862 Partly
parameter: filled pipe detection is
= Density displayed for an empty or
= Reference density partially filled pipe.
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10.4 Advanced settings

The Advanced setup menu with its submenus contains all parameters needed for specific
settings.

Navigation path
'Setup" menu - Advanced setup

Overview of the parameters and submenus in the "Advanced setup" menu taking the
example of the Web browser

‘ Advanced setup ‘ > ‘ Enter access code ‘
‘ Device tag ‘ -> BS0
‘ Calculated values ‘ > B50
‘ Sensor adjustment ‘ > Bb51
‘ Totalizer 1 to 3 ‘ > B52

10.4.1 Defining the tag name

To enable quick identification of the measuring point within the system, you can enter a
unique designation using the Device tag parameter and thus change the factory setting.

Navigation path
Setup - Advanced setup - Device tag

Parameter overview with brief description

Parameter Description St Factory setting
User entry
Device tag Enter the name for the Max. 32 characters, such | Promass
measuring point. as letters, numbers or
special characters (e.g. @,
%, /)

ﬂ The number of characters displayed depends on the characters used.

ﬂ For information on the tag name in the "FieldCare" operating tool > B 37

10.4.2 Calculated values

The Calculated values submenu contains parameters for calculating the corrected volume
flow.

Navigation path
'Setup" menu > Advanced setup > Calculated values

Structure of the submenu

‘ Calculated values ‘ > ‘ Corrected volume flow calculation

‘ External reference density

‘ Fixed reference density ‘

‘ Reference temperature
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‘ Linear expansion coefficient ‘
‘ Square expansion coefficient ‘
Parameter overview with brief description

Parameter Prerequisites Description Selection/input Factory settings
Corrected - Selec't the referenct? « Fixed reference Calculated '
volume flow density for calculating the density reference density
calculation corrected volume flow. « Calculated

reference density

= Reference
density according
to API 53
= External

reference density
External - Shows external reference | Floating-point Country-
reference density. number with sign dependent:
density 0 kg/Nl (0 1b/scf)
Fixed reference | The following optionis | Enter the fixed value for | Positive floating- Country-
density selected in the the reference density. point number with | dependent:

Corrected volume flow leading sign 0.001 kg/N1

Endress+Hauser

calculation parameter:
Fixed reference density

(0.062 1b/scf)

a quadratic, medium-
specific expansion
coefficient for calculating
the reference density.

Reference The following option is | Enter the reference Floating-point Country-
temperature selected in the temperature for number with sign dependent:
Corrected volume flow | calculating the reference 20°C (68°F)
calculation parameter: | density.
Calculated reference
density
Linear The following optionis | Enter the linear, medium- | Oto 1 0.0
expansion selected in the specific expansion
coefficient Corrected volume flow | coefficient for calculating
calculation parameter: | the reference density.
Calculated reference
density
Square - For media with a non- Otol 0.0
expansion linear expansion pattern,
coefficient use this function to enter

10.4.3 Carrying out a sensor adjustment

The Sensor adjustment submenu contains parameters that pertain to the functionality of

the sensor.

Navigation path

"Setup" menu > Advanced setup - Sensor adjustment

Structure of the submenu

Sensor adjustment

‘ > ‘Installation direction

‘ Zero point adjustment

‘ > ‘ Zero point adjustment control
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Progress

Parameter overview with brief description

Parameter Description Selection/ Factory setting
User entry
Installation direction | Change the sign of the direction | = Flow in arrow direction Flow in arrow
of flow of the fluid. = Flow against arrow direction | direction
Zero point Start the zero point adjustment. = Cancel Cancel
adjustment control = Start
Progress 0...100 % 0
10.4.4 Configuring the totalizer
You can configure each totalizer in the three submenus Totalizer 1-3.
Navigation path
‘Setup" menu > Advanced setup > Totalizer 1-3
Structure of the submenu
Totalizer 1-3 ‘ - ‘ Assign process variable ‘
‘ Mass unit ‘
‘ Volume unit ‘
‘ Corrected volume unit ‘
‘ Totalizer operation mode ‘
‘ Failure mode ‘
Parameter overview with brief description
‘. L Selection/ .
Parameter Prerequisite Description User entry Factory setting
Assign process - Select process s Off Mass flow

variable variable for totalizer. | # Mass flow
Result = Volume flow
The selection s Corrected volume
determines the flow
choose list of the @ The range of
Unit parameter. options
increases if
the measuring
device has one
or more
application
packages.
Mass unit The following option | Select the unit for Unit choose list Country-dependent:

is selected in the mass. = kg
Assign process Result s |b
variable parameter: The selected unit is
Mass flow taken from:
Mass flow unit
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Parameter

Prerequisite

Description

Selection/
User entry

Factory setting

Volume unit

The following option
is selected in the
Assign process
variable parameter:
Volume flow

Select the unit for
volume.

Result

The selected unit is
taken from:
Volume flow unit

Unit choose list

Country-dependent
=]
= gal (us)

Corrected volume
unit

The following option
is selected in the

Select the unit for
standard volume.

Unit choose list

Country-dependent:
= NIl

options is selected in

the Assign process

variable parameter:

= Mass flow

s Volume flow

= Corrected volume
flow

of the totalizer in
the event of a device
alarm.

= Actual value
= Last valid value

Assign process Result = Scf

variable parameter: The selected unit is

Corrected volume taken from:

flow Corrected volume

flow unit

Totalizer operation | One of the following | Select totalizer = Net flow total Net flow total
mode options is selected in | calculation mode. = Forward flow

the Assign process total

variable parameter: = Reverse flow total

= Mass flow

= Volume flow

= Corrected volume

flow

Failure mode One of the following | Specify the behavior | s Stop Stop

10.5

Simulation

The Simulation submenu enables you to simulate, without a real flow situation, various
process variables in the process and the device alarm mode and to verify downstream
signal chains (switching valves or closed-control loops).

Navigation path

'‘Diagnostics" menu - Simulation

Simulation

‘ -> ‘ Assign simulation process variable

‘ Value process variable

‘ Simulation device alarm
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10.5.1 Parameter overview with brief description

Parameter Prerequisite Description ot Factory setting
User entry
Assign simulation - Select a process = Off Off
process variable variable for the = Mass flow
simulation process = Volume flow
that is activated. = Corrected volume
flow
= Density
= Reference density
s Temperature
@ The range of
options
increases if
the measuring
device has one
or more
application
packages.
Value process A process variable is | Enter the simulation | Depends on the -
variable selected in the value for the process variable
Assign simulation | selected process selected
process variable variable.
parameter.
Simulation device - Switch the device s Off Off
alarm alarm on and off. = On

10.6  Protecting settings from unauthorized access

The following option exists for protecting the configuration of the measuring device from
unintentional modification after commissioning: Write protection via write protection

switch

10.6.1 Write protection via write protection switch

The write protection switch makes it possible to block write access to the entire operating
menu with the exception of the following parameters:

= External pressure

= External temperature

= Reference density

= All parameters for configuring the totalizer

The parameter values are now read only and cannot be edited any more:
= Via service interface (CDI)
= Via Modbus RS485
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ON OFF
E 4 - Bus termination
= 3 - Not used
=] 2 - Not used
El 1 - Write protection

A0017954

Depending on the housing version, loosen the securing clamp or fixing screw of the
housing cover.

Depending on the housing version, unscrew or open the housing cover.

Setting the write protection switch on the main electronics module to the ON position

enables the hardware write protection. Setting the write protection switch on the

main electronics module to the OFF position (factory setting) disables the hardware

write protection.

L~ If hardware write protection is enabled, the Hardware locked option is displayed
in the Locking status parameter - 56; if disabled, no option is displayed in
the Locking status parameter > B 56

Reverse the removal procedure to reassemble the transmitter.
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11 Operation

11.1 Read device locking status

The write protection types that are currently active can be determined using the Locking
status parameter.

Navigation path
'Display/operation" menu - Locking status

Function scope of "Locking status" parameter

Options Description

Hardware locked The write protection switch (DIP switch) for hardware locking is activated on the
main electronics module. This prevents write access to the parameters - 54.

Temporarily locked Write access to the parameters is temporarily locked on account of internal
processes running in the device (e.g. data upload/download, reset etc). Once the
internal processing has been completed, the parameters can be changed once

again.

11.2 Reading measured values
You can read all measured values using the Measured values menu.

Navigation path
Diagnostics > Measured values

11.2.1 Process variables

The Process variables submenu contains all the parameters needed to display the current
measured values for every process variable.

Navigation path
'‘Diagnostics' menu - Measured values - Process variables

Structure of the submenu

Process variable ‘ > ‘Mass flow

‘ Volume flow

‘ Density

‘ Reference density

‘ Temperature

‘ Corrected volume flow ‘

‘ Pressure value
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Parameter overview with brief description

Parameter overview with brief description

Parameter Prerequisite | Description Display
Mass flow - Displays the mass flow currently Floating-point number with
measured sign
Volume flow - Displays the volume flow currently Floating-point number with
calculated sign
Corrected volume - Displays the corrected volume flow Floating-point number with
flow currently calculated sign
Density - Displays the density currently measured | Floating-point number with
sign
Reference density - Displays the density currently measured | Floating-point number with
at reference temperature sign
Temperature - Displays the medium temperature Floating-point number with
currently measured sign
Pressure value - Displays either a fixed or external Floating-point number with
pressure value sign

11.2.2 Totalizer

The Totalizer submenu contains all the parameters needed to display the current

measured values for every totalizer.

Navigation path
'Diagnostics" menu - Measured values - Totalizer

Structure of the submenu

Totalizer 1 to 3 ‘ > ‘ Totalizer value 1

‘ Totalizer overflow 1

‘ Totalizer value 2

‘ Totalizer overflow 2

‘ Totalizer value 3

‘ Totalizer overflow 3
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Parameter overview with brief description

Parameter Prerequisite Description Display
Totalizer value 1-3 One of the following Displays the current Floating point number
options is selected in the | totalizer counter value. with sign

Assign process variable
parameter of the
Totalizer 1-3 submenu:
= Mass flow

= Volume flow

= Corrected volume flow

Totalizer overflow 1-3 One of the following Displays the current Integer
options is selected in the | totalizer overflow.
Assign process variable
parameter of the
Totalizer 1-3 submenu:
= Mass flow

= Volume flow

= Corrected volume flow

11.3 Adapting the measuring device to the process
conditions

The following are available for this purpose:
= Basic settings using the Setup menu > B 42
= Advanced settings using the Advanced setup menu > 50

11.4 Performing a totalizer reset

In the Operation submenu, 2 parameters with various options for resetting the three
totalizers are available:

= Control totalizer 1-3

= Reset all totalizers

Navigation path
'Display/operat." menu - Operation

Function scope of the "Control totalizer" parameter

Options Description

Totalize The totalizer is started.

Reset + hold The totaling process is stopped and the totalizer is reset to 0.

Preset + hold The totaling process is stopped and the totalizer is set to the defined start value in

the Preset parameter.

Reset + totalize The totalizer is reset to O and the totaling process is restarted.

Preset + totalize The totalizer is set to the defined start value in the Preset parameter and the
totaling process is restarted.

Function scope of the 'Reset all totalizers" parameter

Options Description

Reset + totalize Resets all totalizers to O and restarts the totaling process. This deletes all the flow
values previously totalized.
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‘Operation" submenu
Operation ‘ -> ‘ Control totalizer 1 ‘
‘ Preset value 1 ‘
‘ Control totalizer 2 ‘
‘ Preset value 2 ‘
‘ Control totalizer 3 ‘
‘ Preset value 3 ‘
‘ Reset all totalizers ‘
Parameter overview with brief description
Parameter Prerequisite Description ISJZLT:::;; Factory setting
Control totalizer 1-3 | A process variable is | Control totalizer Totalize Totalize
selected in the value. Reset + hold

Endress+Hauser

Assign process
variable parameter
of the Totalizer 1-3
submenu.

Preset + hold
Reset + totalize
Preset + totalize

to 0 and start.

Preset value 1-3 A process variable is | Specify start value Floating-point Country-dependent:
selected in the for totalizer. number with sign = Okg
Assign process = 0lb
variable parameter
of the Totalizer 1-3
submenu.
Reset all totalizers - Reset all totalizers = Cancel Cancel

= Reset + totalize
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12.1

For output signals

General troubleshooting

Diagnostics and troubleshooting

Problem

Possible causes

Remedy

Green power LED on the main
electronics module of the
transmitter is dark

Supply voltage does not match that
specified on the nameplate.

Apply the correct supply voltage
> Bz2s.

Green power LED on the main
electronics module of the
transmitter is dark

Power supply cable connected
incorrectly

Check the terminal assignment .

Green power LED on Safety Barrier
Promass 100 is dark

Supply voltage does not match that
specified on the nameplate.

Apply the correct supply voltage
> B28.

Green power LED on Safety Barrier
Promass 100 is dark

Power supply cable connected
incorrectly

Check the terminal assignment
> B27.

Device measures incorrectly.

Configuration error or device is
operated outside the application.

1. Check and correct parameter
configuration.

2. Observe limit values specified in
the "Technical Data".

For access

Problem

Possible causes

Remedy

No write access to parameters

Hardware write protection enabled

Set the write protection switch on
the main electronics module to the
OFF position > B 54.

No connection via Modbus RS485

Modbus RS485 bus cable connected
incorrectly

Check the terminal assignment .

No connection via Modbus RS485

Device plug connected incorrectly

Check the pin assignment of the
device plug > B 27.

No connection via Modbus RS485

Modbus RS485 cable incorrectly
terminated

Check terminating resistor
> B30.

No connection via Mo