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L-Cor Series

L-Cor Series

e L-Cor 8000/8100/8200/8300 models:

AUOOA, AUOO1, AUOO3, AUOO6, AU010, AUO15 AU025, AU040, AUOS0, AUO80, AU100, AU150,
AU15H

e | -Cor 6000 models:
AS010, AS015, AS025, AS040, AS050, ASR50

e L-Cor 4000 models:

AB006, AB010, ABO15, AB025, AB040, ABO50

e Transmitter: PAOK (Standard)

L-Cor 8000 L-Cor 6000 L-Cor 4000

L-Cor 8000 L-Cor 8000 L-Cor 8000 Separately mounted
Extra low flows Low flows Large size transmitter

Every Anton Paar product is fabricated, tested, and inspected under stringent quality control before it
leaves our factory.

To derive maximum benefit from our product, we recommend you to be well familiar with the
information and instructions given in this manual before you place it in service and retain this manual
at the field location for ready reference.
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1 Before You Begin

1 Before You Begin

When you received, the sensor and transmitter
should be thoroughly inspected for any sign of
damage in appearance by rough handling
transit. Necessary handing precautions are
explained in this section; read the instructions
carefully.

For any inquiries, call the sales office from
which you purchased the product, or contact
the nearest Anton Paar representative in our
customer service network.

1.1 Confirming the Tag Information

Read the documentation before using the
instrument. Product code and major ratings
appear on the nameplate attached on the side
of transmitter. Make sure that the product you
received complies with the specifications in
your order.

Information stated on the product tag

Iltem Description
MODEL Product model
SERIAL NO. Serial No.
MAX. PRESS. Max operating pressure
MAX. TEMP. Max operating temperature
FLOW RANGE Flow range
POWER Power
TAG NO. Instrumesn;el\é(i}ie(g)nly when
BORE Nominal flange size
DATE Date of manufacture

1.2 Transportation Guidelines

(1) To prevent unexpected problems, transport
the product to the installation site using the
original manufacture’s packing for shipment if
circumstance permit.

(2) Use care to avoid impact shocks, rain and
water during transportation.

1.3 Storage Guidelines

If this product is to be stored for long periods of
time upon receipt before installation,
unexpected problems can arise. So, when
long-term storage is anticipated, it is suggested
that the following precautions be taken:

(1) Store your product in the manufacture’s
original packing used for shipping if possible.

(2) Place of storage should conform to the
following requirements:

e Free from rain and water.

e Free from vibration and impact shock.

e At room temperature with minimal
temperature and humidity variation.

1.4 Precautions for Operating
Conditions

In In order to maintain metering accuracy and
long service life, it is essential that the
operating conditions, such as the flowrate,
pressure, and temperature be held within the
specified limits. These operating conditions are
stated in Sections "3. SPECIFICATIONS and
PERFORMANCE", "12. PRODUCT CODE
EXPLANATION" of this manual. Do not fail to
confirm these items before placing the meter in
service.

o If the process fluid is corrosive, meter
material must be checked in advance for
compatibility.

¢ Cleanse the interior of flow tube thoroughly
after use for measuring fluids that tend to
deposit solids. A flow tube adhered with
solid deposits can affect meter accuracy.

o |f you want a change in operating
conditions, consult Anton Paar.

e Non-uniform gas-liquid multiphase flow or
non-uniform solid-liquid multiphase flow
may not be measured properly. Consult
Anton Paar for such applications.
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1 Before You Begin

¢ Blanking plug(s) included upon shipment is
(are) only for protection of the screw thread
during transportation and will not guarantee
explosion-proof or IP performance. Do not
install the device with this blanking plug
connected regardless of explosion-proof or
non-explosion-proof.

1.5 Precautions for Installation
Location

(3) Pack the equipment carefully, using the
original packing if possible.

(4) Return the complete flowmeter, including
the separately electronics unit with all of the
circuit boards and associated parts.

Remove the conduit connections and all other
parts not originally shipped with the meter.
(Example: wiring connections)

A CAUTION

o |If thereis arisk of process pressure
exceeding flowmeter's permissible
pressure, a pressure protection device
must be installed on the process.

e Do not touch the surface of flowmeter
directly. Depending on process
conditions, the surface temperature of
flowmeter may be high or low.

e To ensure accurate and consistent
measurement, the Coriolis flowmeter
should be installed in a location where
pipeline oscillation do not exceed 0.3G.

1.6 Precautions for Power-on

Be sure to close the display lid and the
terminal lid of the transmitter before turning on
the power. The explosion-proof enclosure must
be ensured (with the requirements stated in
section 10.5 satisfied) before use.

To ensure the stable measuring condition,
allow 20 minutes of warm-up period. "WARM
UP 20" will be displayed for 20 minutes after
powering-on. The number indicates remaining
warm-up period (min.).

1.7 Returning Equipment

If the meter must be returned to Anton Paar for
any reason, follow these steps to ensure the
most efficient processing.

(1) Clean the unit and flush out the tubes
without fail and pack the sensor unit carefully.
Fully document the fluid. Inadequate
information will delay handling of the meter.

(2) Enclose complete information about the
material being returned including model and
serial number, the reason for return, return
address, and full documentation of the type of
fluid.

AWARNING

e Be sureto completely remove the
deposit of residue on the inner walls of
the sensor unit. Sensor unit cannot be
disassembled for flushing the inner
tubes. Malfunction diagnosis or service
repair cannot be performed.

e Do not touch instrument or housing
directly if the process temperature is
high.

o Never loosen process connector nuts
while instrument is still on process line,
and never let explosive fluid burst into
atmosphere.

e Do nottouch process fluid or inside of
instrument when removing instrument
from hazardous process line.

1.8 Safety Instructions

¢ Read the documentation before using the
instrument.

e Follow all hints and instructions contained
in the documentation to ensure the correct
use and safe functioning of the instrument.

e The documentation is a part of the product.
Keep this document for the complete
working life of the product and make sure it
is easily accessible to all people involved
with the product. If you receive any
additions or revisions to the documentation
from Anton Paar GmbH, these must be
treated as part of the documentation.

Liability

e This document does not claim to address
all safety issues associated with the use of
the instrument and process fluids. It is your
responsibility to establish health and safety
practices and determine the applicability of
regulatory limitations.

e Anton Paar GmbH only warrants the proper
functioning of the instrument if no
adjustments have been made to the
mechanics, electronics, and firmware.
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1 Before You Begin

e Only use the instrument for the purpose
described in the documentation. Anton Paar
GmbH is not liable for damages caused by
incorrect use of the instrument.

Installation and use

e Comply with local workplace safety
regulations.

e Attention must be paid to all parts of the
instrument.

e Sensors without an Ex-marking are not
explosion- proof instruments and therefore
must not be operated in areas with risk of
explosion.

e Sensors with Ex-marking are intended for
use in areas with risk of explosion. Special
Safety Instructions must be read and
followed for installation and use (see
Chapter 1.3).

e The installation procedure should only be
carried out by authorized personnel who
are familiar with the installation instructions.

¢ Do not use any accessories or spare parts
other than those supplied or approved by
Anton Paar GmbH.

o Make sure all operators are trained to use
the instrument safely and correctly before
starting any applicable operations.

¢ In case of damage or malfunction, do not
continue operating the instrument.

Do not operate the instrument under
conditions which could result in damage to
goods and/or injuries and loss of life.

e Check the instrument for chemical
resistance to the process fluids and
cleaning fluids.

¢ Do not operate the instrument beyond its
electrical, thermal and mechanical
specifications.

e Do not step on the instrument.

Maintenance and service

e The results delivered by the instrument not
only depend on the correct functioning of
the instrument, but also on various other
factors. We therefore recommend you have
the results checked (e.g. plausibility tested)
by skilled personnel before consequential
actions are taken based on the results.

e Service and repair procedures may only be
carried out by authorized personnel or by
Anton Paar GmbH.

Disposal

e Concerning the disposal of the instrument,
observe the legal requirements in your
country. Confirming the Tag Information

Returns

e For repairs send the cleaned instrument to
your Anton Paar representative. Only return
the instrument together with the filled-out
RMA (Return Material Authorization) and
the form "Safety Declaration for Instrument
Repairs". Please download the Safety
Declaration form from our website
www.anton-paar.com.

e Do not return instruments which are
contaminated by radioactive materials,
infectious agents or other harmful
substances that cause health hazards.

AWARNING
Description of risk.

e Warning indicates a hazardous situation
which, if not avoided, could result in death
or serious injury.

A CAUTION
Description of risk.

e Caution indicates a hazardous situation
which, if not avoided, could result in minor
or moderate injury.

NOTE
Description of risk.

Notice indicates a situation which, if not
avoided, could result in damage to property.

XDPIBO48EN-C
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2 General and Features

2 General and Features

2.1 General Description

The L-Cor series, consisting of a high performance model L-Cor 8000, a straight tube model L-Cor
6000, and a low-cost, general-purpose model L-Cor 4000, are Coriolis flowmeters capable of
measuring mass flows at a high degree of accuracy. Equipped integrally or separately from the sensor
unit is a highly sophisticated transmitter (self-diagnosis feature, large size display, and field
reconfiguration capability using a touch panel).

2.2 Features

n

Further improved zero stability

Accurate density measurement

Increased output-signal availability: Pulse output (dual outputs), current output (dual outputs), and
status output (single output)

Reconfiguration of transmitter parameters available with finger touch on the touch panel (also
through communication)

Increased self-diagnostic capabilities: cable disconnection check, pipeline vibration check, and
transmitter temperature monitoring, to name a few

Enhanced maintenance functions: error logging and factory default parameter reloading functions
2 alarm indicators equipped

Compliant with various communication standards (Bell 202, Fieldbus, PROFIBUS PA, Modbus
communication)

The measurement of bubble mixed fluid is possible by the adjustment of Gas Multiphase Flow
Alarm (Slug Alarm) which is found in the Self-Diagnosis Function.

XDPIBO48EN-C



3 Specifications and Performance

3 Specifications and Performance

3.1 Sensor Unit General Specifications

3.1.1 L-Cor 8000 sensor unit general specifications

e AUOOA, AUO01 and AUOO3

Item Description

Model AUOOA AU001 AU003
Nominal flange size 1/4" 10mm, 3/8" (*1), DN15

Wetted parts SUS316L SUS316L, Alloy C-22 (*2)
Materials Housing SUS304

O-rings Fluorine rubber (Viton) —
Process connection R 1/4 ASME_ 150, 300, 600 RF / DIN 40 RF (*3),

Tri-clamp 1SO 2852 (*4), Threaded

Acceptable fluids Liquid
Density range 0to 2.0 g/mL
Viscosity range Max 10000mPa- s (*5)
Temperature range —200 to +200°C
Tube withstands (at 20°C) 15MPa 10MPa
Max operating pressure 15MPa at 20°C Varies according to process connection
Sensor housing withstands (MPa) (*6) — 7.2
Flow direction Bidirectional
Dust-tight, waterproof configuration IP66 / 67

NOTES:
* 1: 1/2" for ASME

flanges.

* 2: When wetted parts are made from Alloy C, only threaded type connection is adopted as standard.
* 3: DIN flanges are available only to meters of the wet part material, "SUS316L".

* 4: For application to foods, this product does not comply with CE marking.

+ 5: If the viscosity is 10000mPa-s or more, contact Anton Paar.

* 6: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test pressure at
Anton Paar (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM analysis,

whichever is lower (or safer).

* Only separately mounted transmitter is applicable.
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3 Specifications and Performance

e AUO0O06 to AUO8O0

Iltem Description
Model AU006 AUO010 | AUO015 AU025 AU040 AUO050 AU080
. . 10mm, 3/8" " 25mm, 1", 40mm, 1- 50mm, 2", | 80mm, 3",
Nominal flange size (1), DN15 15mm, 1/2", DN15 DN25 1/2" DN40 DN50 DNSO
Materials Wetted parts SUS316L, Alloy C-22
Housing SUS304

Process connection

ASME 150, 300, 600 RF
DIN 40 RF (*2), Tri-clamp 1SO 2852 (*3), Threaded

Acceptable fluids

Liquid

Density range

0 to 2.0g/mL

Viscosity range

Max 10000mPa- s (*4)

Temperature range

Separately mounted: —200 to +200°C, Integrally mounted: —200 to +150°C (*5)

Tube withstands (at 20°C) 9.4MPa (*6)

Max operating pressure Varies according to process connection

Sensor housing withstands

(MPa) (*7) 3.8 3.0 2.2 1.6 1.8 14
Flow direction Bidirectional

Dust_-tlght,_ waterproof P66 / 67

configuration

NOTES:

* 1: 1/2" for ASME flanges.

* 2: DIN flanges are available only to meters of the wet part material, "SUS316L".

* 3: For application to foods, this product does not comply with CE marking.

* 4: If the viscosity is 10000mPa-s or more, contact Anton Paar.

* 5: In case of PED specification, the minimum temperature lower limit is —196°C.

* 6: Refer to section 3.1.5 for PED specification.

* 7: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test pressure at
Anton Paar (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM analysis,
whichever is lower (or safer).

e AU100 to AU15H

Item

Description

Model

AU100 AU150 AU15H

Nominal flange size

100mm, 4", DN100 150mm, 6", DN150

Materials Wettgd parts SUS316L

Housing SUS304
Process connection ASME 150, 300, 600 RF / DIN 40 RF
Acceptable fluid Liquid

Density range

0.3 to 2.0g/mL

Viscosity range

Max 10000mPa-s (*1)

Temperature range

Separately mounted: —200 to +200°C, Integrally mounted: —200 to +150°C (*2)

Tube withstands (at 20°C) (*3) 13.56MPa | 10.6MPa
Max operating pressure Varies according to process connection

Flow direction Bidirectional

Dust_—tlght,_ waterproof P66 / 67

configuration

NOTES:

* 1: If the viscosity is 10000mPa-s or more, contact Anton Paar.
* 2: In case of PED specification, the minimum temperature lower limit is —196°C.
* 3: Refer to section 3.1.5 for PED specification.

10
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3 Specifications and Performance

e L-Cor 8300 High Pressure Flowmeter (AU0O10 and AU015)

Item Description
Model AUO010 (high pressure service) | AUO015 (high pressure service)
Wetted parts Flow tube: Alloy C, Manifold: Equivalent to Alloy C (CX2MW)
Materials Housing SUS304
Process connection Threaded Rc 3/8 | Threaded Rc 3/4
Acceptable fluids Liquid

Density range

0.3 to 2.0g/mL

Viscosity range

Max 10000mPa- s (*1)

Temperature range

Separately mounted: —200 to +200°C, Integrally mounted: —200 to +150°C

Max operating pressure

36MPa at room temperature 43MPa at room temperature

Sensor housing withstands (*2)

3.0MPa 2.2MPa

Flow direction

Bidirectional

Dust-tight, waterproof configuration

IP66 / 67

NOTES:

* 1: If the viscosity is 10000mPa-s or more, contact Anton Paar.
* 2: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test pressure at
Anton Paar (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM analysis,

whichever is lower (or safer).

e L-Cor 8200 Cryogenic Flowmeter (AU025 to AU15H)

Item Description
Model AU025 AU040 AUO050 AU080 AU100 AU150 AU15H
. . 25mm, 1", 40mm, 1- 50mm, 2", 80mm, 3", | 100mm, 4", "
Nominal flange size DN25 172", DN4O DN50 DN8O DN100 150mm, 6", DN150
. Wetted parts SUS316L, Alloy C SUS316L
Materials -
Housing SUS304

Process connection (*1)

DIN 40 RF (*2), Tri-clamp ISO 2852 (*3)

ASME 150, 300, 600 RF ASME 150, 300, 600 RF

DIN 40 RF (*2)

Acceptable fluids

Liquid Liquid

Density range

0.3 to 2.0g/mL

Viscosity range

Max 10000mPa-s

Temperature range

—200 to +50°C (Separately mounted only)

Tube withstands

10.6MPa (at
40°C)

9.4MPa (at 20°C) 13.56MPa (at 20°C)

Max operating pressure

Varies according to process connection (*4)

Sensor housing

withstands (*5) 1.6MPa 1.8MPa 1.4MPa —
Flow direction Bidirectional

Dust-tight, waterproof

configuration IP66 / 67

NOTES:

* 1: When "SUS316L" is selected for the materials of wetted parts, the flange material is "SUS316". (AU025 to AU080)

* 2: For the material of DIN flange, you cannot select "Alloy C".

* 3: For application to foods, this product does not comply with CE marking.

* 4: Refer to section 3.1.5 for PED specification.

* 5: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test pressure at
Anton Paar (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM analysis,

whichever is lower (or safer).

*  Only separately mounted transmitter is applicable.
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3 Specifications and Performance

e L-Cor 8100 High Temperature Flowmeter (AU025 to AU080)

Item Description
AU025 AU040 AU050 AUO080
Model (high temperature (high temperature (high temperature (high temperature
service) service) service) service)
Nominal flange size 25mm, 1", DN25 [40mm, 1-1/2", DN40| 50mm, 2", DN50 80mm, 3", DN80
SUS316L
Materials Wetted parts SUS316L Alloy C-22
Housing SUS304
Process connection ASME 150, 300, 600 RF / DIN 40 RF
Acceptable fluids Liquid
Density range 0.3 to 2.0g/mL
Viscosity range Max 10000mPa-s
Temperature range (*1) —-40 to +350°C (Separately mounted only)
Tube withstands (at 20°C) 9.4MPa
Max operating pressure Varies according to process connection (*2)
Sensor housing withstands (*3) 1.6MPa 1.8MPa I 1.4AMPa
Flow direction Bidirectional
Dust-tight, waterproof configuration IP66 / 67

NOTES:

* 1: Allowable ambient temperature permitted for the sensor unit is up to 50°C.

* 2: Refer to section 3.1.5 for PED specification.

* 3: This pressure does not represent the rated test pressure of a pressure vessel, but 1/4 of the breakdown test pressure at
Anton Paar (distorted enclosures do not constitute a failure of the test), or the data obtained from the FEM analysis,

whichever is lower (or safer).
* Only separately mounted transmitter is applicable.

e L-Cor 8100 High Temperature Flowmeter (AU100, AU150)

Item

Description

Model

AU100 (high temperature service)

AU150 (high temperature service)

Nominal flange size

100mm, 4", DN100

150mm, 6", DN150

. Wetted parts SUS316L
Materials -
Housing SUS304
Process connection ASME 150, 300, 600 RF / DIN 40 RF
Acceptable fluids Liquid

Density range

0.3 to 2.0g/mL

Viscosity range

Max 10000mPa-s

Temperature range

-40 to +350°C (*1)

Tube withstands (at 20°C)

13.5MPa

Max operating pressure

Varies according to process connection (*2)

Flow direction

Bidirectional

Dust-tight, waterproof configuration

IP66 / 67

NOTES:
* 1: Max. ambient temperature of the sensor unit is 50°C.
* 2: Refer to section 3.1.5 for PED specification.
* Only separately-mounted transmitter is applicable.

12
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3 Specifications and Performance

3.1.2 L-Cor 6000 sensor unit general specifications

e Titanium tube type (AS010 to ASR50)

Iltem Description
Model AS010 AS015 AS025 AS040 AS050 ASR50
Nominal flange size 10mm or /2" | 15mm or 1/2" | 25mm or 1" 4Om1n/12?r L 50mm or 2" | 80mm or 3"
Materials Wetted parts SB338 Grade-9+ TB480H
Housing SUS304
Process connection ASME 150 / Tri-clamp ISO 2852 (*1)
Acceptable fluid Liquid

Density range

0.5to0 1.0g/mL, 0.7 to 1.3g/mL, 1.0 to 1.5g/mL (*2)

Measurable temperature range

—40 to +130°C (*3)

Heatproof temperature

150°C max. (*4)

Max operating pressure

Varies according to process connection

Sensor housing withstands 2.8MPa
Flow direction Bidirectional
Dust-tight, waterproof configuration IP66 / 67

NOTES:

* 1: Loose flange is applied. Tri-clamp connections of models AS010 and AS015 comply with 1ISO2852.

* 2: Density range varies with the fluid used.

* 3: In case of non-explosion-proof models, the maximum measurement temperature of integrally mounted type is 130°C.

However, the product must be used within the m

aximum ambient temperature of 45°C.

* 4: CIP/SIP procedures must be performed within the heatproof temperature range.

* Temperature class for integral type is T4.

* |f polished wetted parts are desired, contact Anton Paar.

3.1.3 L-Cor 4000 sensor unit general specifications

e General-purpose type (AB0O06 to AB050)

Iltem Description
Model ABO06 AB010 ABO15 AB025 AB040 ABO50
Nominal flange size 10mm or 1/2" | 15mm or 1/2" | 15mm or 1/2" | 25mm or 1" o:lgr-anZ" 50mm or 2"
Materials Wetted parts SUS316L
Housing SUS304
Process connection ASME 150, 300, 600 RF, Tri-clamp 1SO 2852
Acceptable fluid Liquid

Density range

0.3 to 2.0g/mL

Measurable temperature range

—40 to +130°C (*1)

Heatproof temperature

150°C max. (*2)

Max operating pressure

Varies according to process connection

Flow direction Bidirectional
Dust_—tlght,_ waterproof P66 | 67
configuration

NOTES:

* 1: In case of non-explosion-proof model, up to 130°C is permitted. However, the product must be used within the

maximum ambient temperature of 45°C.
* 2: CIP/SIP procedures must be performed within

the heatproof temperature range.

XDPIBO48EN-C
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3 Specifications and Performance

3.1.4 Transmitter general specifications

Ambient temperature

Item Description
Model PAOK (Standard transmitter)
Power source 20 to 30VvDC
Power consumption 15W max
T6: —40°C to +55°C for Separately mounted transmitter (*1)
—40°C to +55°C (Tp**=—40°C to +80°C or —40°C to +70°C) for integral transmitter
T4: type.

—20°C to +55°C (Tp**=—40°C to +80°C or —40°C to +70°C or —20°C to +80°C) for
integral transmitter type. (*1)

**: Process temperature depends on sensor type. Refer to “Explosion-proof Specifications for Sensor

unit”.
200 meters max (100 meters max for AUOOA, AU0O01) (using dedicated 9 conductor
o L-Cor 8000 ble) (+2
Transmission length (separately- cable) (*2)
located type) L-Cor 6000 Titanium tube type: 100 meters max (using dedicated 9 conductor cable) (*2)
L-Cor 4000 50 meters max (using dedicated 9 conductor cable) (*2)

Explosion-proof
Specifications/Applicable Guidelines

ATEX, IECEX, CSA, NEPSI
(For details refer to Ex-proof manual)

Applicable EU directive

EMC Directive: 2014/30/EU ATEX Directive :2014/34/EU LVD Directive: 2014/35/EU
RoHS Directive: 2011/65/EU+ (EU) 2015/863

Applicable EN standards

EMC: EN61326-1:2013 Class A LVD: EN61010-1:2010+A1:2019
RoHS: EN IEC 63000:2018 (For explosion-proof standards refer to Ex-proof manual)

Dust-tight, waterproof configuration

IP66 /67

Transmitter construction

Integrally mounted or separately mounted

Finish Aluminum casing
Display LCD display (128x64dots) Backlight (white and orange) 2 infrared optical sensors and 2 LEDs (green|
and red)
Wei Integrally mounted type 3.6kg; Separately mounted type 5.0kg Separately mounted type for stainless
eight b
casing 9.0kg
Bell 202 .
(standard) Bell 202 (*3)

ication interf. Modbus RS-485 Modbus protocol, Baud rate: 9600bps, 19200bps, 38400bps (standard) RTU
Communication interface or ASCII, Response time: 25 to 50ms
* Optional except for HART

Fieldbus Al blockx4, IT blockx2, with Link Master function
PROFIBUS PA Al blockx4, TOT blockx2

Damping (default)

L-Cor 8000 / Flowrate 0.8sec, density 4sec, temp. 2.5sec.
L-Cor 6000 / Flowrate 1sec, density 4sec, temp. 2.5sec. (*3)
L-Cor 4000 / Flowrate 1sec, density 4sec, temp. 2.5sec.

Low flow cutoff (default)

L-Cor 8000/ 0.6%
L-Cor 6000/ 1.5%
L-Cor 4000/ 1.0%

Pulse output (*4)

Open drain output (equivalent to open collector output) [Min. 10V to Max 30V, 50mADC, ON
resistance 0.6Qor less] or Voltage pulse (Low Level: 1.5V max High Level: 13V min. Output
impedance: 2.2kQ)

Setting range: 0.1 to 0000Hz (Max output 11000Hz)

Analog output (*4)

4 to 20mADC Max load 600Q
Select 2 outputs from instant flowrate (mass or volume), temp., concentration, and density.

Status output (*4)

Open drain output (equivalent to open collector output) [Max 30V, 50mADC,
ON resistance 0.6Qor less] or Select one from error (*5), flow direction, and high/low alarm (default is|
error).

Status input (*4)

Contact-closure input (Form "a" input) Short: 200Q max Open: 100kQ min.
Select one from "remote zero adjust” total reset, 0% signal lock, and function OFF (default is function

OFF).

NOTES:

* 1: Below -20°C, the display loses its visibility due to weakened contrast. Both the display and infrared sensor may exhibit

slow responses below -20°C.

* 2: If signal transmission length exceeds the max transmission length, consult Anton Paar.

*  The operating temperature

*

range of the dedicated cable (PVC: model code CBP2) is -15 to +80°C.

Use dedicated cable (PTFE: model code CBT2) instead in an environment that exceeds the above temperature range.

* 3: Of the two analog output systems, only analog output 1 is available for Bell 202 communication.

*

off.

4: When Fieldbus, PROFIBUS PA is selected as the communication interface, all input and output signals will be turned

5: Of error outputs, "zero adjust is in progress" status output can also be set up.

* Denoising parts are embedded in the lines between power source, output, communication, and the chassis.
Lower the applied voltage to the following levels in order to conduct insulation test or withstand voltage test on these

lines.

AC : 200V, DC : 250V

14
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3 Specifications and Performance

Specific condition of uses:

Repair of the flameproof joints is not allowed.

The property class of special fasteners is A2-50.
The equipment shall be used in the positions as specified in the instruction manual.

The capacitance of the label is maximum 1 nF, exceeds the limit of IEC 60079-0. The user shall determine suitability
in the specific application.
Electrostatic charges on the non-metallic parts and coated parts of the equipment shall be avoided.

e Flange ratings and allowable pressure (MPa)

Meter size/nominal diameter: AUOO3 to 15H Unit: MPa
ASME 150 ASME 300 |ASME 600 (*1)| DIN PN40
RT 1.9 4.96 9.93 4.00
100 1.62 4.22 8.44 4.00
120 1.59 4.21 8.40 3.85
150 1.48 3.85 7.70 3.68
200 1.37 3.57 7.13 3.37
220 1.26 3.63 6.98 3.29
300 1.00 3.16 6.14 2.97
350 0.84 3.03 6.07 2.85

* 1: Meter size / Nominal Diameter 003 (Connections SUS316L), 006 to 080, have sensor tube pressure resistance.

Meter size/nominal diameter: AS010 to R50 Unit: MPa
ASME 150
RT 1.9
130 1.3
Meter size/nominal diameter: ABOO6 to 050 Unit: MPa
ASME 150 ASME 300 ASME 600 (*1)
RT 1.9 4.96 7.90
125 1.3 3.47 —

* 1: Sensor will be sensor tube pressure resistance.

Pressure Equipment Directive 2014/68/EU (PED)

This product complies with the following Pressure Equipment Directive 2014/68/EU (PED).

Quality system: Full quality assurance (Module H) Notified body: 0035
Equipment category: Pressure accessory
Fluid group: Liquid (Group 1 or Group 2)

Category: Tables 3 and 8 in Appendix Il concerning PED (*1)

The following PED nameplates are affixed to products (sensors) that fall under Category II.

N

kg

<

bar | Group: 1

DATE

v|ld|O|lvn |4
“S|ln|ln|S|=<
Z|o
m

MANUFACTURED BY OVAL CORPORATION
1-9-5, FUKUURA, KANAZAWA-KU
\_YOKOHAMA, KANAGAWA, 236-8645, JAPAN 952100381

PED Label

c € 0035 |

XDPIBO48EN-C
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3 Specifications and Performance

Former product code: AU series

Applicable category Product code Applicable category Product code
IAUOOA EXXXXX-2XB-1XXXX-X IAU040 -LXSAB-2XB-1XxxxxX-0
IAU001 - XXXXX-2XB-1XXXX-X IAUO50 -LXSA3-2xB-1xxxxx-0
IAU003 - XXXXX=-2XB-LXXXX-X -LXSAB-2XB-1xxxxx-0
IAUO06 -XXXXX-2XB-LXXXX-X -LXSA3-2XB-1xxxxx-0
IAU010 EXXXXX-2XB-1XXXX-X IAU0SO -LXSAB-2XB-1XxxxX-0
AU015 -XXXXX-2XB-1XXXX-X -XXSB3-2XB-1xxxxx-0
AU025 -XXXXX-2XB-1XXXX-X ~ " -XXSB6-2XB-1xxxxx-0
-XXXAL-2XB-1XXXXX-X Category T (*3) -XXSA3-2XB-1XXXxX-0
-XXXA3-2XB-LXXXXX-X -XXSAB-2XB-1xxxxx-0
AU040 -XXXD1-2XB-1XXXXX-X IAU100 -XXSDB-2XB-1xxxxx-0
-XXXDB-2XB-1XXXXX-X -XXSD3-2XB-1xxxxx-0
-XXXD3-2XB-LXXXXX-X -XXSD4-2XB-1xxXxxx-0
. . -XXXD4-2XB-LXXXXX-X IAU150 -XXSWV-2XB-1xXxXxXx-0
Soun_d En*glneerlng -XXXAL-2XB-LXXXXX-X IAU15H -XXSVV-2XB-1XXXXX-0
Practice (*2) -XXXD1-2XB-1XXXXX-X
IAUO50 -XXXDB-2XB-1XXXXX-X
-XXXD3-2XB-1XXXXX-X
-XXXD4-2XB-1XXXXX-X
FXXXAL-2XB-1XXXXX-X
-XXXD1-2XB-1XXXXX-X
-XXXDB-2XB-1XXXXX-X
IAU080 -XXXD3-2XB-1XXXXX-X
-XXXB1-2XB-1XXXXX-X
-XXXE 1-2XB-1XXXXX-X
-XXXEB-2XB-LXXXXX-X
-XXXAL-2XB-LXXXXX-X
AUL00 -XXXD1-2XB-1XXXXX-X
IAU150 -XXXD1-2XB-1XXXXX-X

X: All product codes are supported.
V: Shows ASME and DIN flange only. Other flange ratings are not allowed.
* 1: Maximum Allowable Pressure (SB338 Grade-9+TB480H) : PS of each sensor, Nominal Size (DN) and Volume (V), has

been categorize using the Tables 3 and 8 of Annex II on PED.

* 2: Applicable to Article 4, Paragraph 3 of PED.
* 3: Only Stainless Steel are possible to be used as connection material, other materials are not possible.

Former product code: AS series

Applicable category Product code
IAS010 XL T XX-2X0-XXXXX-X
IAS015 XL T XX-2X0-XXXXX-X

Sound Engineering  |AS025 -XLTXX-2XO-XXXXX-X

Practice (*2) IAS040 XL T XX-2X0-XXXXX-X
IAS050 XL T XX-2X0-XXXXX-X
IASR50 XL T XX-2X0-XXXXX-X

X: All product codes are supported.

o: Shows codes other than B.
* 1: Maximum Allowable Pressure (SB338 Grade-9+TB480H): PS of each sensor, Nominal Size (DN) and Volume (V), has
been categorize using the Tables 3 and 8 of Annex II on PED.
* 2: Applicable to Atrticle 4, Paragraph 3 of PED.

Former product code: AB series

Applicable category Product code Applicable category Product code
IAB006 -L1SXX-2X0-1XXXX-X IAB040 -L1SAB-2XB-1XXXXX-X
IABO10 -L1SXX-2X0-1XXXX-X Category I IABO50 -L1SA3-2XB-1XXXXX-X
. . IABO15 -L1SXX-2X0-LXXXX-X IABO50 -L1SAB-2XB-1XXXXX-X
Sounq En*glneerlng IAB025 -L1SXX-2X0-1XXXX-X
Practice (*2) AB040  |'L1SAL-2x0-LX0oxoox
-L1SA3-2X0-IXXXXX-X
IABO50 FL1ISAL-2X0-1XXXXX-X

X: All product codes are supported.
o: Shows codes other than B.
* 1: Maximum Allowable Pressure (F316): PS of each sensor, Nominal Size (DN) and Volume (V), has been categorize
using the Tables 3 and 8 of Annex I on PED.
* 2: Applicable to Atrticle 4, Paragraph 3 of PED.
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3 Specifications and Performance

3.2 General Performance

3.2.1 L-Cor 8000 General Performance

e Flowrate
Tvoe Model inch Guaranteed min.| Min. setting rate [Max. service rate| Max. allowable Zero stability
yp rate (kg/h) (kg/h) (kg/h) rate (kg/h) (kg/h)
AUOOA 14" 0.024 (0.4g/min) 0.12 (2g/min) 2.4 (40g/min) 3.6 (60g/min) 0.00024
AU001 0.09 (1.5g/min) | 0.45 (7.5g/min) 9 (150g/min) 13.5 (225g/min) 0.0009
AU003 | 3/8" 0.72 (0.9 *1) 3.6 72 144 (180 *1) 0.0018
L-Cor 8000 U006 | 38" 36 18 360 720 0.018
AU010 | 1/2" 12 60 1200 2400 0.06
AUO015 | 1/2" 36 180 3600 7200 0.18
AU025 1" 108 540 10800 21600 0.54
AU040 | 1-1/2"
- 390 1950 39000 78000 1.95
L-Cor 8000 | AU050 2
and L-Cor | AU080 3" 1200 (1.2t/h) 6000 (6t/h) 120000 (120t/h) | 240000 (240t/h) 6
8200 AU100 4"
AULEO o 3420 (3.42t/h) | 17100 (17.1t/h) | 342000 (342t/h) | 684000 (684t/h) 17.1
AU15H 6" 7000 (7t/h) 35000 (35t/h) | 700000 (700t/h) |1400000 (1400t/h) 35
AU010 | Rc3/8 24 120 840 1680 0.21
L-Cor 8300 =015 | Rea/a 78 390 2550 5100 0.636
AU025 1" 108 540 10800 21600 1.08
1-1/2"
23828 2"/ 390 1950 39000 78000 3.9
L-Cor 8100 = Uoso 3" 1200 (1.2t/h) 6000 (6t/h) 120000 (120t/h) | 240000 (240t/h) 12
AU100 4"
3420 (3.42t/h) | 17100 (17.1t/h) | 342000 (342t/h) | 684000 (684t/h) 34.2
AU150 6"
NOTES:

* 1: When maximum allowable range 180 kg/h is adopted, the minimum flow rate is 0.9 kg/h.

XDPIBO48EN-C
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3 Specifications and Performance

e Density (Liquids)

Density (Liquids) Density (Liquids)
. Analog T Model Inch . Analog
Type Model Inch Metering output ype ode nc Metering output
range range
accuracy accuracy
AUOOA ) AU010 Rc3/8
AUOOL 1/ L-Cor 8300 AUOLS RC3/4 0.3 to 2g/mL
AU003 3/8" AU025 1"
L-Cor 80004 Goos | 3/8” AUO40 | 1-172" Accuracy
AU010 12" L-Cor 8100 AU050 2 0.3 to 2g/mL| of f_ulfsc;Ie
AUOIS | 172" Accuracy AU080 I
AU025 1" 0.3to2g/mL| +0.1% AU100 4"
AU040 1-1/2" of full scale AU150 6"
L-Cor 8000| AUO050 2"
and AU080 3"
L-Cor 8200 AU100 4"
AU150 6"
AU15H 6"
NOTES:

The accuracy is based on the calibration accuracy at factory. When measuring a cryogenic fluid such as LNG, please
contact Anton Paar.

e Standard and L-Cor 8200 Cryogenic Flowmeter (AU100 to AU15H)

Item Description
Model AU100 ‘ AU150 AU15H
Guar. min. meas. rate (kg/h) 3420 7000
Min. setting rate (kg/h) 17100 35000
Flowrate | Max allowable rate (kg/h) 684000 1400000
Max service rate (kg/h) 342000 700000
Zero stability (kg/h) 171 35
Density Measuring rate 0.3 to 2.0g/mL
(liquid) | Factory calibration. acc. (opt) +0.0005g/mL
Analog output accuracy 0.1% of full scale for respective accuracy

A CAUTION: For applications of volume flow measurement subject to taxation or in
transactions, consult Anton Paar.
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3 Specifications and Performance

e L-Cor 8300 High Pressure Flowmeter (AU010 and AU015)

Item Description
Model AUO010 (L-Cor 8300) AUO015 (L-Cor 8300)
Guar. min. meas. rate (kg/h) 24 78
Min. setting rate (kg/h) 120 390
Flowrate | Max service rate (kg/h) 840 2550
Max allowable rate (kg/h) 1680 5100
Zero stability (kg/h) 0.21 0.636
3%”;53’ Measuring rate 0.3 to 2.0g/mL
Analog output accuracy 0.1% of full scale for respective accuracy

NOTE: The general performance is based on factory calibration accuracy.

A CAUTION: For applications of volume flow measurement subject to taxation or in
transactions, consult Anton Paar.

e L-Cor 8100 High Temperature Flowmeter (AU025 to AU080)

Iltem Description
Model AU025 AU040 AUO050 AU080
(L-Cor 8100) (L-Cor 8100) (L-Cor 8100) (L-Cor 8100)
Guar. min. meas. rate
(ka/h) 108 390 1200
Flowrate | Min. setting rate (kg/h) 540 1950 6000
(liquid) | Max allowable rate (kg/h) 21600 78000 240000
Max service rate (kg/h) 10800 39000 120000
Zero stability (kg/h) 1.08 3.9 12
Density .
(liquid) Measuring rate 0.3to0 2.0g/mL
Analog output accuracy 0.1% of full scale for respective accuracy

NOTE: The general performance is based on factory calibration accuracy.

e L-Cor 8100 High Temperature Flowmeter (AU100, AU150)

Iltem Description
Model AU100 (L-Cor 8100) ‘ AU150 (L-Cor 8100)
Guar. min. meas. rate
(ka/h) 3420
Flowrate Min. setting rate (kg/h) 17100
(liquid) | Max service rate (kg/h) 342000
Max allowable rate (kg/h) 684000
Zero stability (kg/h) 34.2
Density .
(liquid) Measuring rate 0.3to0 2.0g/mL
Analog output accuracy 0.1% of full scale for respective accuracy

NOTE: The general performance is based on factory calibration accuracy.
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3 Specifications and Performance

3.2.2 L-Cor 6000 General Performance

® Titanium tube type (AS010 to ASR50)

Iltem Description
Model AS010 ASO015 AS025 AS040 AS050 ASR50
Guar. min. meas. rate (kg/h) 36 120 360 900 1800
Min. setting rate (kg/h) 72 240 720 1800 3600
Flowrate |Max service rate (kg/h) 1220 4080 12200 30600 61200
Max allowable rate (kg/h) 1830 6120 18300 45900 91800
Zero stability (kg/h) 0.12 0.41 1.22 3.06 6.12
%%nusig;/ Measuring rate 0.5to 1.0g/mL, 0.7 to 1.3g/mL, 1.0 to 1.5g/mL (*1)
Analog output accuracy 0.1% of full scale for respective accuracy
NOTES:
* 1 : Density range varies with the fluid used.
* When measuring the density at fluid temperature 40°C or higher, heat retention measures must be taken.
* The general performance is based on factory calibration accuracy.
3.2.3 L-Cor 4000 General Performance
e General-purpose type (AB006 to AB050)
Iltem Description
Model ABO06 ABO10 ABO15 ABO025 AB040 ABO50
Guar. min. meas. rate (kg/h) 24 76.8 192 576 1920
Min. setting rate (kg/h) 60 192 480 1440 4800
Flowrate | Max service rate (kg/h) 600 1920 4800 14400 48000
Max allowable rate (kg/h) 1200 3840 9600 28800 96000
Zero stability (kg/h) 0.09 0.288 0.72 2.16 7.2
Density | Measuring rate 0.3 to 2.0g/mL

Analog output accuracy

0.1% of full scale for respective accuracy

NOTES:

+ The general performance is based on factory calibration accuracy

20
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4 Pressure Losses

3.3 Display

Display modes

— (D) Mass instant flowrate

— @)Volume instant flowrate

— (3) Density

—— (4)Temperature

— (®Pulse count 1 (mass or volume)
— (6)Pulse count 2 (mass or volume)
(@ Total 1 (mass or volume)

—— (8)Total 2 (mass or volume)
——(9)Analog 1 (% instant)

—— @0 Analog 2 (% instant)

LED (Green) —— (1) Status information

— @ Mode select (parameter setup)
L (@3 Concentration (Option)

Coriolis Mass Flowmeter

Mass Flow kg min

0.00000

Vol Flow L min

0.0000

SEL

Communication interfaces Fieldbus, PROFIBUS PA
display different contents.

For further information, refer to the instruction manuals
of respective communication interfaces.

LED (Red)

A touch of a finger on the touch panel through the front glass (infrared optical

sensor) selects the mode.

NOTE: If the infrared sensors do not respond sufficiently, use L-Cor software
to adjust the sensitivity. In case you do not have L-Cor software, use
a reflecting subject, such as a sheet of paper, to operate the
switches.

Fig. 3.1

LCD backlight comes in two colors: white and orange.
Color changes according to the status of flowmeter.
Backlight usually comes off automatically if the optical
sensor does not respond for a certain period of time.
Backlight duration is selectable.

4 Pressure Losses

4.1 L-Cor 8000 Pressure Losses
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4 Pressure Losses
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4 Pressure Losses

4.2 L.-Cor 6000 Pressure Losses

AS010 (Titanium tube type) AS015 (Titanium tube type)
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0.0001
100 1000 10000
Flowrate (kg/h) ——= Flowrate (kg/hy ——=
AS025 (Titanium tube type) AS040 (Titanium tube type)
! ! —
5
—t I
o 0.1 o 0.1
5 5
8 — T 3
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38 001 f——t — = 8 0.01 el
° [Ez00mPa- o 200mPa-s
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[ romPa-s= T0mPa-s ——
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Fig.4.2
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4 Pressure Losses

4.3 L-Cor 4000 Pressure Losses

Pressure loss ceeff. C
Pressure loss ceeff., G

Pressure loss coeff., C

Pressure loss coeff., C

100 1000 10000 100000 10 100 1000 10000 100000
Flowrate (kgih) ——~=

Flowrate (kgih) ——==

Pressure loss coeff, C

TompPa s 22
[ impa-s[ A 0otmpars [ T [ TTTTIM]
1000 10000 100000 1000000

Flowrate (kg/h) ——=

009y LTI
10 100

Fig.4.3

How to determine pressure loss:

(1) Seeing the graph of the type of flowmeter to (2) For high-viscosity liquids not shown in the
be used, find the pressure loss coefficient C graphs, calculate the pressure loss by the
from the flowrate (g/min. or kg/h) and following equation:
viscosity (mPa-s). Dividing this value C by w1
specific gravity d (1 for water) gives the AP, = Cx u—z X
pressure loss, or !

where:
=2 (MPa) o N
D AP,: Pressure loss of high-viscosity liquid

Pressure loss is calculated with Newtonian (MP?) ) ) ]

fluid. For Non-Newtonian fluid, please consult w,:  Maximum viscosity shown in the graph

Anton Paar. (mPa-s)

. Viscosity of high-viscosity liquid (mPa-s)

d:  Specific gravity of high-viscosity liquid (1
for water)

Cc:  Pressure loss coefficient found from the
maximum viscosity curve at a given
flowrate (g/min. or kg/h)
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5 Part Names and Outline Dimensions

5 Part Names and Outline Dimensions

9.1 L-Cor 8000
5.1.1 AUOOA, AU001 and AUQO03 (separately mounted models)

52

Ground screw

Terminal box

Flow direction @

30 R1/4 Process connection
IH

e

Flow direction arrow

63

‘ Cable entry
179
237 \

Main body ]

175
143

§

4-¢ 9 Fitting holg
(Fits M8 bolt.)

Approx. weight 9kg
Fig. 5.1 Outline Dimensions of Sensor Unit (AUOOA and AUQ01)
L

Cable entry
Oy 107 ] 98
[‘DA\_L.I_LD'
= Threaded type
| _
3 | L
2 - -
I Screw conn. | | App. Weight
Model | Flange rating (k9)
= Rc3/8 332 4.5
o =) g NOTES:
e w . . . .
Ground SCrow * This table is applied to material
Dimensions in millimeters c:)de S.In calste of code H,
- please consult our
Model - Flange - L H hi A W App. Weight representative.
Nom. size |Flange rating (kg) . .
ASME 150 | 301 * Flange size for model AUOO3 is
1" ASME 300 | 310 1/2" in case of ASME.
AU003 230 67 89.1 192 5 * As long as flange O.D. and bolt
ASME 600 | 322 holes remain the same while
DN15 PN 40 281 flange rating may differ, the

flange thickness with the higher
rating is chosen in the above.

+ DIN flanges are available only to
meters of the material code, "S".

Fig. 5.3 Outline Dimensions of Sensor Unit (AU003)

XDPIBO48EN-C

25



5 Part Names and Outline Dimensions

5.1.2 AU0O06 to AUO8O0 (integrally mounted models)

60

134

h

)

Cable entry

Flow direction

A Ground screw

10

h1

Fig. 5.3 Outline Dimensions of Integrally Mounted Model (1/3)

Stainless steel models (316L)

Dimensions in millimeters

Flange App.
Model Nom. size F?ange rating L H hi A w Weig';'ta(kg)
ASME 150 267
3/8" ASME 300 276
AUO006 ASME 600 >89 424 180 53 148 7
DN15 PN 40 247
ASME 150 282
1/2" ASME 300 291
AUO010 ASME 600 303 462 218 53 163 7.8
DN15 PN 40 261
ASME 150 325
1/2" ASME 300 334
AU015 ASME 600 347 512 268 65 205 8.8
DN15 PN 40 305
ASME 150 411
1" ASME 300 424
AU025 ASME 600 437 580 329 83 262 13.3
DN25 PN 40 380
Alloy C-22 models
Flange App.
Model Nom. size Fiqange rating L H hi A w Weigwt)(kg)
ASME 150
AU006 3/8" ASME 300 286 424 180 53 148 7
ASME 600
ASME 150
AU010 1/2" ASME 300 300 462 218 53 163 7.8
ASME 600
ASME 150
AU015 1/2" ASME 300 344 512 268 65 205 8.8
ASME 600
ASME 150
AU025 1" ASME 300 444 580 329 83 262 13.3
ASME 600

26
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5 Part Names and Outline Dimensions

Fig. 5.4 Outline Dimensions of Integrally Mounted Model (2/3)

Threaded type

?EE

Model ScreV\_/ L App. Weight
connection (kg)
AU006 Rc3/8 296 5.7
AU010 Rc3/8 312 6.3
AU015 Rc3/4 382 7.1
Stainless steel models (316L)
Dimensions in millimeters
Flange App.
Model Nom. size Flange rating L H hi A w Weight (kg)
ASME 150 547
1-1/2" ASME 300 560
AUD40 ASME 600 575
DN40 PN 40 513
ASME 150 550 710 452 121 385 23
2" ASME 300 563
AUOS0 ASME 600 582
DN50 PN 40 519
ASME 150 698
3" ASME 300 717
AU080 ASME 600 237 880 602 174 510 57
DN80 PN 40 675
Alloy C-22 models
Flange App.
Model Nom. size Flange rating L H hi A w Weight (kg)
ASME 150
AU040 1-1/2" ASME 300
ASME
S 600 587 710 452 121 385 23
ASME 150
AU050 2" ASME 300
ASME 600
ASME 150
AU080 3" ASME 300 756 880 602 174 510 57
ASME 600

XDPIBO48EN-C

27




5 Part Names and Outline Dimensions

5.1.3 AU100 to AU15H (integrally mounted models)

(<]
= -
Flow direction
A

Flange !

Cable entry __»f

Ground screw
round sorew

I H

Iy

h2
h1

v

“ Boss

Rct/4

W

16

(AU100 and 150)

Ground screw

.
@
=>
Flow direction

Flange -~

Ground screw

h2

P\

W

(AU15H)

Fig. 5.5 Outline Dimensions of Integrally Mounted Model (3/3)

Dimensions in millimeters

Flange App.
Model . . L H h1l h2 A w Weight
Nom. size Flange rating (kg)
ASME 150 1018
4" ASME 300 1036
AU100 ASME 600 1082 1403 1015 660 300 810 231
DN100 PN 40 994
ASME 150 1318
6" ASME 300 1338
AU150 ASME 600 1388 1403 1015 660 300 810 246
DN150 PN 40 1290
ASME 150 1087
6" ASME 300 1107
AU15H ASME 600 1157 1604 1190 851 320 810 310
DN150 PN 40 1059
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5 Part Names and Outline Dimensions

5.1.4 AUOOG6 to AUO8O (separately mounted models)

107

Cable entry

Ground screw
A

Fig. 5.6 Outline Dimensions of Separately Mounted Model (1/3)

Stainless steel models (316L)

>

Flow direction

Flange

Terminal box

98;/

h1

-~

Dimensions in millimeters

Flange App.
Model Nom. size Flange rating L H hi A w Weight (kg)
ASME 150 268
172" ASME 300 277
AU006 ASME 600 289 324 180 53 148 4.0
DN15 PN 40 247
ASME 150 282
AUO10 12 ASME 300 291 362 218 53 163 4.7
ASME 600 303
DN15 PN 40 261
ASME 150 325
AUO015 12 ASME 300 334 412 268 65 205 5.6
ASME 600 347
DN15 PN 40 305
Alloy C-22 models
Flange App.
Model Nom. size Flange rating L H hi A W Weight (kg)
ASME 150
AUO006 3/8" ASME 300 286 324 180 53 148 4.0
ASME 600
ASME 150
AUO010 1/2 ASME 300 300 362 218 53 163 47
ASME 600
ASME 150
AUO015 1/2" ASME 300 344 412 268 65 205 5.6
ASME 600

XDPIBO48EN-C
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5 Part Names and Outline Dimensions

Threaded Type

L

ha=n

Fig. 5.7 Outline Dimensions of Separately Mounted Model (2/3)

Model ScreV\_/ L App. Weight
connection (kg)
AU006 Rc3/8 296 2.8
AU010 Rc3/8 312 3.4
AU015 Rc3/4 382 4.2
Stainless steel models (316L)
Dimensions in millimeters
Flange App.
Model Nom. size Flange rating L H hi A w Weight (kg)
ASME 150 411
AU025 12 ASME 300 424 480 329 83 262 104
ASME 600 437 '
DN25 PN 40 380
ASME 150 547
1-1/2" ASME 300 560
AUD40 ASME 600 575
DN40 PN 40 513
ASME 150 550 610 452 121 385 20
2" ASME 300 563
AU0S0 ASME 600 582
DN50 PN 40 519
ASME 150 698
3" ASME 300 717
AU080 ASME 600 737 780 602 174 510 54
DN80 PN 40 675
Alloy C-22 models
Flange App.
Model Nom. size Flange rating L H hi A w Weight (kg)
ASME 150
AU025 12 ASME 300 444 480 329 83 262 10.4
ASME 600
ASME 150
AU040 1-1/2" ASME 300
ASME 600
ASME 150 587 610 452 121 385 20
AU050 2" ASME 300
ASME 600
ASME 150
AU080 3" ASME 300 756 780 602 174 510 54
ASME 600
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5 Part Names and Outline Dimensions

5.1.5 AU100 to AU15H (separately mounted models)

Terminal box

s

\\ Cable entry

L

ey

Ground screw

L

Ground
Screw

%’J Ground screw

®] o I (&) I
i {_ = ] m = T
Flow direction I I Flow direction J]J
Flange -~ Flange
YT Yz T
i B q
\Boss “Boss
Re1/4 | Rct1/4
A W 15 W 15
(AU100 and 150} (AU15H)
Fig. 5.8 Outline Dimensions of Separately Mounted Model (3/3)
Dimensions in millimeters
Flange App.
Model . . L H h1l h2 A w Weight
Nom. size Flange rating (kg)
ASME 150 1018
4" ASME 300 1036
AU100 ASME 600 1082 1309 1015 660 300 810 231
DN100 PN 40 994
ASME 150 1318
6" ASME 300 1338
AU150 ASME 600 1388 1309 1015 660 300 810 246
DN150 PN 40 1290
ASME 150 1087
6" ASME 300 1107
AU15H ASME 600 1157 1510 1190 851 320 810 310
DN150 PN 40 1059
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5 Part Names and Outline Dimensions

5.1.6 L-Cor 8100 High Temperature Flowmeter (AU025 to AU150)

Transmitter separately mounted type/Flange connection type (AU025, AU040, AU0O50, AU080)

$107

Terminal box

]

Flow —»
direction

‘Ground screw

L
98‘

va

O

10

h1

Fig. 5.9.1 Outline Dimensions of L-Cor 8100 High Temperature Flowmeter

Dimensions in millimeters

ASME DIN
App.
Model Nom. size | 150 | 300 | 600 |PN 40 H h1 A w Weight
(kg)
L

AU025| 25(1") 411 | 424 | 437 | 380 638 329 83 262 10.9
("_3 AUO040 | 40 (1-1/2") | 547 | 560 | 575 | 513 20.3

ol 768 | 452 | 121 | 385
'é AUO50| 50 (2") 550 | 563 | 582 | 519 20.7
AU080| 80(3") 699 | 717 | 737 | 675 960 602 174 510 54.1
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5 Part Names and Outline Dimensions

Transmitter separately mounted type/Flange connection type (AU100, AU150)

Fig. 5.9.2 Outline Dimensions of L-Cor 8100 High Temperature Flowmeter

@10
]

7

Terminal box

~_ Cable entry

0 Flow

direction

Flange

300 |

660

1015

h 1
*.Boss

Rc1/4

1387

810

15

Dimensions in millimeters

Flange App. Weight

Model Nom. size Flange rating L (kg)
ASME 150 1018
4" ASME 300 1036

AU100 ASME 600 1082 231
DN100 PN 40 994
ASME 150 1318
6" ASME 300 1338

AU150 ASME 600 1388 246
DN150 PN 40 1290

XDPIBO48EN-C

33



5 Part Names and Outline Dimensions

5.1.7 L-Cor 8200 Cryogenic Flowmeter (AU025 to AU080)

A\ Ground screw

Fig. 5.10 Outline Dimensions of L-Cor 8200 Cryogenic Flowmeter

Stainless steel models (316L)

Flow direction —>

98

Flange //

m=c]

N

10

h1

—

W

Dimensions in millimeters

Model __Flange L H h1 A w  [App. Weight
Nom. size | Flange rating (kg)
ASME 150 411
1" ASME 300 424
AU025 ASME 600 137 660 329 83 262 10.9
DN25 PN 40 380
ASME 150 574
1-1/2" ASME 300 560
AU040 ASME 600 575 203
DN40 PN 40 513
ASME 150 550 790 452 121 121
2" ASME 300 563
AUOS0 ASME 600 582 21
DN50 PN 40 519
ASME 150 699
3" ASME 300 717
AU080 ASME 600 737 960 602 174 510 54
DN80 PN 40 675
Alloy C-22 models
Model __flande ___ L H h1 A w o (AP Weight
Nom. size | Flange rating (k)
ASME 150
AU025 1" ASME 300 444 660 329 83 262 10.9
ASME 600
ASME 150
AU040 1-1/2" ASME 300 20.3
ASME 600
587 790 452 121 121
ASME 150
AU050 2" ASME 300 21
ASME 600
ASME 150
AU080 3" ASME 300 756 960 602 174 510 54
ASME 600
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5 Part Names and Outline Dimensions

5.1.8 L-Cor 8200 Cryogenic Flowmeter (AU100 to AU15H)

L

$107 : o8 98
= Terminal box T* T*
<
% Ground Ground H Ground screw
Cable entry acrew screw
‘f. Q ™ © I I \@ (@) |’
4 Flow —>1 - I Flow i - — m
l& direction - I direction -
Flange Flange
2 g
I juy
= =
| [~ Boss “|~Boss
Rci/4 Rc1/4
A w 15 W 15
{AU100 and 150) (AU15H)
Fig. 5.11 Outline Dimensions of L-Cor 8200 Cryogenic Flowmeter (2/2)
Dimensions in millimeters
Flange App.
Model . . L H h1 h2 A w Weight
Nom. size Flange rating (kg)
ASME 150 1018
4" ASME 300 1036
AU100 ASME 600 1082 1387 1015 660 300 810 231
DN100 PN 40 994
ASME 150 1318
6" ASME 300 1338
AU150 ASME 600 1388 1387 1015 660 300 810 246
DN150 PN 40 1290
ASME 150 1087
6" ASME 300 1107
AU15H ASME 600 1157 1588 1190 851 320 810 310
DN150 PN 40 1059
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5 Part Names and Outline Dimensions

9.1.9 Tri-Clamp Fitting Type

Integrally Mounted Type

]

—>0f |
Flow direction ®

Tri-clamp ~

h1

s —
4
.

Ground screw

Fig. 5.12 Outline Dimensions of Integrally Mounted, Tri-clamp Type

Dimensions in millimeters

Tri-clamp fitti ,
Model - n-clamp |tt|ng. L H h1i A W éD App. Weight
Nom. size Connection (kg)
AUO006 10 Tri-clamp 10A 231.5 424 180 53 148 34 5.7
AUO010 15 Tri-clamp 15A 256 462 218 53 163 34 6.3
AUO015 15 Tri-clamp 15A 289 512 268 65 205 34 7.1
AU025 o5 | Tri-clamp 2 (ISO)IDF| 379 580 329 83 262 50.5 10.7
AU040 40 Trl-clamp13585(ISO) IDF 50.5
- - 493 710 452 121 385 19
AUO50 50 Tri-clamp 51 (ISO) IDF 64
2S
Tri-clamp 76.1 (ISO)
AU080 80 IDE 135S 658.5 880 602 174 510 91 51

Process connection: A in mm; S (sanitary) in inches.
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5 Part Names and Outline Dimensions

Separately Mounted Type

Cable entry L
Terminal box |, ¢ 107 L  E—
‘ a8 & 107“‘; 28
o M -1
Cable entry L@ = 1
_ |:“ > [(myy T—T T -
o QL === o -
Flow direction @B | D:[[ b=
Tri-clamp T T -
o A
- 3 v
A 9
Ground screw w Ground screw
Fig. 5.13 Outline Dimensions of Separately Mounted, Tri-clamp Type
Dimensions in millimeters
Tri-cl fitti !
Model - n-clamp |tt|ng. L H h1i A W éD App. Weight
Nom. size Connection (kg)
AU003 10 Tri-clamp 10A 265 230 67 89.1 192 34 4.5
AU006 10 Tri-clamp 10A 231.5 424 180 53 148 34 2.8
AU010 15 Tri-clamp 15A 256 462 218 53 163 34 3.4
AU015 15 Tri-clamp 15A 289 512 268 65 205 34 4.2
AU025 25 | TM-elamp 25 (SO)IDF) - 479 580 329 83 262 50.5 7.8
AU040 40 Trl-clampl3§S(ISO) IDF 50.5
- - 493 710 452 121 385 16
AUO50 50 Tri-clamp 51 (ISO) IDF 64
2S
Tri-clamp 76.1 (ISO)
AU080 80 IDE 135 658.5 880 602 174 510 91 48
Process connection: A in mm; S (sanitary) in inches.
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5 Part Names and Outline Dimensions

L-Cor 8200 Cryogenic Flowmeter (AU025 to AU080)

4107

Terminal box

L

~._ Cable entry

"/

A 4

Flow direction —>

T

Sl =g
ri-clamp /

_ = M7

Ground screw

Fig. 5.14 Outline Dimensions of Separately Mounted, Tri-clamp Type

W

h1

10

(L-Cor 8200 Cryogenic Flowmeter)

Dimensions in millimeters

Tri-clamp fitting App. Weight
Model L H h1 A W D
ode Nom. size Connection ¢ (kg)
AU025 25 Tri-clamp 25 (ISO) | 370 | gg0 | 329 83 262 | 505 8.3
IDF 1S
i Tri-clamp 38 (ISO)
S | Auoo 40 amp 38 50.5
2 Trdamosigso | 48 | T | 42 | 12 | sss 17
2 -
S | Auoso 50 mp oL 64
AU080 80 T”'C'aTg;g'Sl (SO)| 6585 | 960 | 602 | 174 | 510 01 48

Process connection: A in mm; S (sanitary) in inches.
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5 Part Names and Outline Dimensions

5.2 L-Cor 6000

5.2.1 Integral mounted models

60

84

230
127

E

134

oF

oG

Fig. 5.15 Outline Dimensions of Integrally Mounted, Titanium Tube Type

Flow direction

b

Flange fitting

L

—“‘

Ak

oy

Tri-clamp fitting

Dimensions in millimeters

Nom. size L
Flange ) Flange ¢D (Tri-|  App.
Model Tri-clamp . H c oF $G E ;
ASME | 1SO, IDF Alsé\gE Tri-clamp clamp) [Weight (kg)
AS010 172" 10mm 458 426 6.3 11.4 69 10
AS015 1/2" 15mm 496 464 390 340 9.3 16.8 80 34 11
AS025 1" 1-1/2S8 570 529 423 353 15.4 26.6 88 50.5 18
AS040 1-1/2" 2S 749 716 439 359 22.3 40.4 112 64 28
AS050 2" 2:1/2S 919 882 52.6 775 38
ASR50 3" 3-1/2S 1073 1032 474 372 305 77.8 153 106 40
NOTES:
* Loose flange is applied.
* Tri-clamp connections of all models comply with 1SO2852.
* Nominal size S: Inch Sanitary version
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5 Part Names and Outline Dimensions

5.2.2 Separately mounted models

?107
Terminal |
Cable entry L—
[] 1
7R |
N =
(@]
y
Q
7? — —> == s — ﬂ
e Flow direction L T
o o | S
oF : ‘
G L L |
Flange fitting Tri-clamp fitting
Fig. 5.16 Outline Dimensions of Separately Mounted, Titanium Tube Type
Dimensions in millimeters
Nom. size L
Flange . Flange ¢ D (Tri-|  App.
Model Tri-clamp . H c PF $G E ;
ASME | 1SO, IDF Alsé\gE Tri-clamp clamp) [Weight (kg)
AS010 1/2" 10mm 458 426 6.3 11.4 69 7
AS015 1/2" 15mm 496 464 246 197 9.3 16.8 80 34 8
AS025 1" 1-1/28 570 529 280 210 15.4 26.6 88 50.5 15
AS040 1-1/2" 2S 749 716 296 216 22.3 40.4 112 64 25
AS050 2" 2-1/2S 919 882 52.6 77.5 35
ASR50 3" 3:1/2S 1073 1032 332 229 305 77.8 153 106 37
NOTES:

* Loose flange is applied.
* Tri-clamp connections of all models comply with 1ISO2852.
* Nominal size S: Inch Sanitary version
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5 Part Names and Outline Dimensions

5.3 L-Cor 4000

5.3.1 Integrally mounted models

$134

Flow

(h1)

Ground
“_SCIew .~
I

]

direction

Flange

fFEE

Tri-clamp fitting

P

]

Process connection: A in mm; S (sanitary) in inches.

LAl L Lo
Dotted lines show sensor unit exterior case dimension of AB040 and 050.
Fig. 5.21 Outline Dimensions of Integrally Mounted Model
Dimensions in millimeters

ASME .

Model | Nom.size | 150 | 300 | 600 | H hi | h2 A App'(ll’g)e'ght
L
AB006 10 (1/2") 369 378 390.5 354 94 192 59 7.3
ABO010 15 (1/2") 406 415 427.5 350 94 189 59 7.6
ABO015 15 (1/2") 512 521 533.5 441 168 206 91 11.6
ABO025 25 (1" 601 613 626 436 175 194 91 14.2
AB040 40 (1-1/2") 660 673 688.5 588 323 197 125 32.8
ABO050 50 (2") 663 676 695 588 323 197 125 33.2
Dimensions in millimeters
Tri-clamp fitting
Model -
Process connection L ¢D App.(l\(/;l)elght

ABO006 Tri-clamp 10A 333 34 5.2
ABO10 Tri-clamp 15A 380 34 6.1
ABO15 Tri-clamp 15A 476 34 9.9
AB025 Tri-clamp 25 (1SO), IDF 1S 559 50.5 11.1
AB040 Tri-clamp 38 (1ISO), IDF 1.5S 606 50.5 29.3
ABO050 Tri-clamp 51 (ISO), IDF 2S 606 64 29.3

XDPIBO48EN-C
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5 Part Names and Outline Dimensions

5.3.2 Separately mounted models

Cable entry

Terminal box

Flange . .
Tri-clamp fitting

W

- |- Ei
[m)
_ ::> — — ] 79_1
- Flow direction —r
+ r
TiZl || ™ Ground screw '
HE TN . -
Dotted lines show sensor unit exterior case dimension of AB040 and 050.
Fig. 5.22 Outline Dimensions of Separately Mounted Model
Dimensions in millimeters
ASME
) App.
Model Nom. size 150 300 600 H hl A Weight (kg)
L
AB006 10 (1/2") 369 378 390.5 257 94 59 4.7
AB010 15 (1/2") 406 415 427.5 254 158 59 5.0
AB015 15 (1/2") 512 521 533.5 345 168 91 9.0
AB025 25 (1") 601 613 626 340 175 91 11.6
AB040 40 (1-1/2") 660 673 688.5 491 323 125 30.2
ABO050 50 (2") 663 676 695 491 323 125 30.6
Dimensions in millimeters
Tri-clamp fitting
Model i
Process connection L ¢D App. I\(Nelght
(kg)
ABO006 Tri-clamp 10A 333 34 2.6
ABO10 Tri-clamp 15A 380 34 3.5
ABO15 Tri-clamp 15A 476 34 7.3
AB025 Tri-clamp 25 (ISO), IDF 1S 559 50.5 8.5
ABO040 Tri-clamp 38 (ISO), IDF 1.5S 606 50.5 26.7
ABO050 Tri-clamp 51 (1ISO), IDF 2S 606 64 26.7

Process connection: A in mm; S (sanitary) in inches.
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5 Part Names and Outline Dimensions

5.4 Separately Mounted Transmitter

5.4.1 Stanchion Mounting

mounted transmitter

® Separately mounted transmitter

Dimensicns in millimeters

@ Stainless Steel Separately

- 344 . 230
46 233 127 103
. : 61.7 171.5 100
Stanchion (27) .-
- ™ <IN
™™ 60_“
30!
- I
X =1 L=
h i
-MB X
4-M6 %8 ?%
7% A
A O‘ - ; \‘l
gt @ ‘ ‘
g © ‘,\ /
. N 2
Mouting bracket ( ] ]
and U bolt i e
(2"x1)
X
Cable entry “"\ Cable entry 50 64
7
314 239
<A 239 > 127 112
585 180.5 50
30
|
T
| ~
4-ME %8
o |
8 "1 3
] | s
- b4 }
Mouting bracket J:
and U bolt / L B N
(2"%1) ‘ |
Y ! ‘*"|
L "
100 .
. 50 |, &1

Mouting bracket and U bolt are supplied as standard accessories,
but the customer is to furnish the stanchion.

Fig. 5.23 Outline Dimensions of Transmitter
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6 Installation

6 Installation

6.1 General Installation Guidelines

(1) Select a location easy to access for
inspection and maintenance.

(2) Avoid a location subject to excessive
temperature variation and vibration.

(3) Avoid direct exposure to the sun. (Provide a
sunshade or similar protection to keep the
meter out of exposure to direct sunlight if
necessary.)

(4) Avoid a location where immersion in water
is a possibility.

(5) Select a location free from an atmosphere
of corrosive gases.

(6) Location should be free from dust and mist.

(7) Separate at least one meter from sources
of electromagnetic induction, such as large
transformers and motors. Also, keep the
meter away as far as possible from the
sources of severe vibration, such as motors
and pumps.

(8) To ensure consistent and accurate
measurement, adhere to the instructions in
6.2 Physical Orientation, 6.3 Installation
Location, 6.4 Installation Guidelines, and
6.6 Installing Proper Pipe Supports.

(9) The Coriolis flowmeter requires an
installation location where pipeline

e AUO0O03 to AU15H

oscillation is held below 0.3G to ensure
consistent and accurate measurement.
External vibration (including pulsation)
particularly with the same frequency as the
drive frequency of the measuring pipe may
affect the measurement. Contact Anton
Paar regarding drive frequency of each
model.

(10)Locate the control valve downstream of the
flowmeter. Where cavitation is likely to
occur, install the flowmeter at least five
meters away.

6.2 Physical Orientation
6.2.1 L-Cor 8000 Physical Orientation

(1) The sensor may be installed either in a
horizontal run or vertical run. The following
physical orientations are suggested, depending
on the type of process fluid. [Orientation (2)
shows the typical orientation for liquids.]

(2) If cable entry points upwards, there must be
adequate provisions for sealing off or
preventing rainwater and other moisture from
entering the meter.

Horizontal pipeline Vertical pipeline
1) (2)
c
RS
g
c
Q
o
8
2 — |
>
e
a
Q
S| . - e Liquid
< L
£5 .(?fllélgleossit buildup is likely.) " Haud * Liquids that require cleansing
<%"—‘ P P y: o Liquids that tend to foam
Fig. 6.1
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6 Installation

(3) Transmitter orientation is correct if its display face is not in the horizontal plane.

View from side View from bottom View from top

Fig. 6.2

(4) For the orientation of separately mounted transmitter, see 6.9 Separately Mounted Transmitter
Installation.

e AUOOA and AU001
Installation on a bench or wall are acceptable. We recommend the following orientations:

Installation on a bench Installation on a wall

4- ¢ 9 Fitting hole
(Fits M8 bolt.)

Fig. 6.3

NOTE: For wall mounting, secure the body with bolts, making use of sensor unit fitting holes.
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6.2.2 L-Cor 6000 Physical Orientation

NOTE: Please refer to Iltem-12 for EHEDG
Authentication Article.

(1) The flowmeter may be installed either in a
horizontal line or a vertical line.

(2) Where cleansing is required or where air
bubble entrapment is likely, we suggest
installation in a vertical run.

(3) If cable entry points upwards, take
necessary measures to prevent rain and
water from entering the meter.

(4) Transmitter installation is correct if its
display face is not in the horizontal plane.

(5) For the orientation of separately mounted
transmitter, see 6.9 Separately Mounted
Transmitter Installation.

Horizontal line Vertical line
ouT

‘J

7

View from side View from bottom View from top

Fig. 6.5

A CAUTION:
EHEDG certification specifications:

The mounting position is the vertical mounting
only. (Fig.6.4 right picture "Vertical line": self-
drain required). The CIP (Cleaning In Place)
conditions: Perform at a flow velocity of 1.5 m/s
or more. Process connections: ISO 2852
Ferrule joint only. Gasket: ISO 2852 In
combination with T-ring seals from Combifit
International B.V.
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6 Installation

6.2.3 L-Cor 4000 Physical Orientation

(1) The flowmeter may be installed either in a
horizontal line or a vertical line.

(2) Where cleansing is required or where air
bubble entrapment is likely, we suggest
installation in a vertical run.

(3) If cable entry points upwards, take
necessary measures to prevent rain and
water from entering the meter.

(4) Transmitter installation is correct if its
display face is not in the horizontal plane.

(5) For the orientation of separately mounted
transmitter, see 6.9 Separately Mounted Fig. 6.6
Transmitter Installation.

Horizontal line Vertical line

View from side View from bottom View from top

Fig. 6.7
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6.3 Installation Location

Because air bubbles in the flow tube produce a loss of meter accuracy, avoid the following installation

or practice.

e Locating the flowmeter at the highest point in the piping system.
e In a vertical piping system, directly discharging the metered fluid from the piping system
without the provision of a valve or similar controlling device.

(While L-Cor 8000 meter is used in the installation examples below, the same applies to L-Cor

6000 and 4000.)

@ Avoid installing on the suction side of a pump.

Isolate
sufficiently
from pump
vibration.

@ If the flowmeter is to be installed at the highest point of
the process, make sure that gas is not retained in the
pipeline. Installation of valves for gas venting is
recommended. -

Gas vent valve

@ For vertical installation, avoid routing the
outlet pipe as shown in the diagram below.

In cases where such installation is unavoidable,
install a valve for gas venting.

i Gas vent valve

~N

(3 To prevent cavitation, avoid installation at the outlet
which is open to the atmosphere.

In cases where such installation is unavoidable due to
limited space, install a valve on the outlet side.

(® Where hydrostatic head is used.

<—— Take precaution
against bubble

entrapment when
liquid level is low.

Do not allow air
bubbles.

Pressure control,
full- liquid control
valve

Fig. 6.8
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6 Installation

6.4 Piping Installation Guidelines

6.4.1 Standard piping conditions

(1) A Coriolis mass flowmeter is unaffected by the flow pattern of process fluid. Basically, therefore, it
does not require any flow straightener. However, connection to a piping with different diameter
should be done using a concentric reducer or tapered pipe.

(2) Locate the meter sufficiently away from sources of vibration and pulsations.

(3) For use in zeroing, a valve that can shut off the process flow completely should be provided
downstream of the meter. (For maintenance purposes, installation of another valve upstream of the
meter is recommended.)

(4) Avoid giving pipe stress on the sensor.

L-Cor 8000 standard piping conditions

(While L-Cor 8000 meter is used in the installation examples below, the same applies to L-Cor 6000
and 4000.)

Flow direction arrow

Valve

e (o

Flow direction

Fig.6.9

A CAUTION: This meter is designed for flange mounting. It should be supported on the part
of the pipeline. Do not support the sensor body. Although models AUOOA and
AUO0O01 are designed to be sensor-body mounting, make sure to provide the
piping support both upstream and downstream of the meter.

6.4.2 Influence of vibration and pulsation (3) Close shutoff valves upstream and
downstream of the meter at process flow

shutdown. (This is to prevent erratic signal
generation at shutoff. Bear in mind,
however, to prevent pressure buildup inside
from exceeding the max allowable pressure
of the meter.)

(4) If meters of the same kind are to be

Generally, Coriolis mass flowmeters can best
perform in measurements with least pipeline

vibration and pulsation. In applications where
vibration and pulsation are not negligible, the
following considerations must be considered:

(1) Locate the meter sufficiently away from the installed in the same pipeline, locate them
sources of vibration and pulsation. sufficiently apart (at least five times the
(2) Provide attenuators, such as flexible tubes face-to-face dimension of the meter).

and chambers. However, if these elements
are caused to vibrate by the drive of the
flowmeter, take measure such as keeping
these elements away from the flowmeter to
avoid zero shifts.
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6.4.3 Prevention of Cavitation

Cavitation can cause a loss of meter accuracy
in measurement. Maintain line pressures that
will not cause cavitation upstream and
downstream of the meter for this reason. Avoid
making such an arrangement as to open the
line to the atmosphere immediately
downstream of the meter. Care must be taken
particularly in handling liquids of high steam
pressure.

In practice, recommended minimum
backpressure (downstream pressure) of the
meter is calculated by the formula:

Pd = 3AP + 1.3Pv

where:

Pd: Downstream pressure (MPa [absolute])
AP: Pressure loss across the flowmeter (MPa)
Pv: Steam pressure of the liquid at the
temperature of measurement (MPa [absolute])

6.4.4 Prevention of Excessive Flows

This transmitter is capable of detecting gas
mixed flows. On finding the result of
densitometer measurement exceeding 0.3 to
2g/mL (default setting for liquid measurement),
the meter interprets it as a slug flow and
reduces the instant flowrate to zero,
interrupting the flow output.

For details about setting and operation of the
gas mixed flow detection function, see 9.17
Gas Mixed Flow Alarm.

6.4.6 Keeping the Sensor filled with
Process Liquid

& CAUTION: The sensor must be filled
with the process fluid during measurement.
A partially filled meter results in large
errors particularly at zeroing.

A CAUTION: Exceeding the meter's
maximum flowrate will not significantly
reduce the meter's long-term durability.
Bear in mind, however, that the output will
be clamped at 110% of the allowable full
scale flowrate.

6.4.5 Prevention of Gas Mixed Flows

Slug flows (gases exist in the process liquid)
are generally not measurable at a high degree
of accuracy. It also causes erratic pulse
generation at shutdown of the flow.

6.4.7 Bypass Loop

For models AU100 to AU15H installed on the
horizontal pipeline, it is difficult to wash away
air bubbles in the flow tube at flow rates below
10% of Max service flow rate (water used as
the metered fluid). In such cases, run the fluid
at flow rate greater than 10% of Max service
flow rate first, then adjust the flow rate to the
required rate.

Even with the flow rate greater than 10% of
Max service flow rate, it will take approx. 40
seconds to completely fill the flow tube from its
empty state (water used as the metered fluid).

Expansion of the process fluid due to freezing
may damage the measuring pipe. Take
measures to prevent process fluid from
freezing

To facilitate maintenance and servicing, providing a bypass loop is recommended.

e L-Cor 8000 (AU0O3 to AU15H), L-Cor 6000 and L-Cor 4000

Flow direction Valve

—

Bypass loop Valve

Fig. 6.10
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e L-Cor 8000 (AUOOA and AUO001)

Valve Valve
— = ] D] —
Flow direction
Bypass loop  y/g1ve
Fig. 6.11

6.5 Flange Installation Guidelines

6.5.1 Flange Type

In order to avoid strains on sensor flanges, be sure to correct the flange face-to-face dimension, tilt
and off-center alignment of pipes immediately before and after the sensor.

(1) Make sure of the flow direction by referring to the flow direction plate.

(2) Align the sensor flange O.D. with the flange O.D. of the pipeline, install gaskets, and tighten hex

bolts evenly.

A CAUTION: Remove, before installation,
protective seals on sensor flanges that are
attached before shipment from factory.

A CAUTION: Models AU100 and AU150
weigh approx. 250kg, AU15H weights
340kg.

Installation (removal) involves risks. For
safety reasons, make sure that qualified
personnel (slinging workers) perform work
of crane operation (Take into consideration
your local law).

Shown in Fig. 6.13 is the center of gravity
of equipment. When working with a vertical
run in particular, carefully review proper
slinging position, etc. with its weight and
center of gravity in mind.

Incidentally, two M20 (AU100 to AU15H)
eyebolts (made of SUS304) are installed in
the housing of sensor unit (two places).
Since eyebolts can become loose and
come off with time due to vibration, it is
good practice to retighten firmly or remove
upon installation in the piping assembly.

Gasket Gasket
IN ouT
(m— ) —=
Hex Bolt Flow Direction

Arrow

* While L-Cor 8000 meter is used in the
figure, the same applies to L-Cor 6000
and L-Cor 4000.

Fig. 6.12

Eyebolt Eyebolt
o & o
=

QQHLJ

IN

=0y

i

ouT

7

Center g h
of gravity

Fig. 6.13
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6.5.2 Sanitary fitting type

The sanitary fitting type is of clamp
connections. Using pipe fittings (option), install
according to the procedure given below.

(1) Welding the companion sleeve (weld
ferrule)
Weld the companion sleeves furnished to
the piping. Pay attention to the
perpendicularity of ferrule end face and
difference in height at the weld.
As piping material, use G 3447 "Stainless
Steel Sanitary Tubes".

(2) Installation
Sandwich the gasket between the sensor
and ferrule and tighten with the clamp. Be
sure to install the gasket in line with the
groove in the ferrule end face before
tightening up.

6.5.3 Threaded type

(1) AUOOA and AU001

Clamp

Gasket *

Butt Weld

Sensor
Body

Piping
Companion Sleeve
(weld joint ferrule)
Fig.6.14 * Option

Install a Threaded fitting (R1/4) onto the piping, fit an O-ring between the end of piping and the gland

of sensor unit, and then tighten them firmly.

Piping

Sensor unit

Gland union body

Piping Inlet (outlet)
R1/4

\ Gland flat
/
»~ Screw fitting

l%] - /Nut

_ «—0-ring
. Gland union

Gland union detail

Fig.6.15

A CAUTION:

1. Be careful to avoid damaging the gland flat and the protrusion of flow inlet (outlet).
2. Exercise care not to overtighten the nut. Overtightening can damage the gland flat.

(2) AU0O3 to AU015

Sandwich an O-ring between the probe and
union fitting and tighten.

O-Ring

Gland / Union fitting
/
M(Fh) I —

Fig.6.16
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6.6 Installing Proper Pipe Supports

If pipeline oscillation is large or for accurate measurement on low flows, consider the following:

(1) Provide pipe supports in the range shown below preferably with pipes clamped arranged
symmetrically both upstream and downstream of the sensor.

(2) Clamp the pipeline securely without using rubber bushings or similar cushioning material intended
for the absorption of shock and vibration.

(3) While it is necessary that the rigidity of clamps supporting upstream and downstream piping,
pedestal, floor, etc. that hold individual supporting members be sturdy enough to bear their weight,
it is more important to secure and maintain the overall rigidity of the entire structure. In large sized
installations in particular, changes in the spring elements present in the area surrounded by dot
lines in Fig. 6.18 due to exposure to thermal stress, line pressure, shocks, aging, and other
contributing factors can cause zero shifts.

A CAUTION: Support the pipeline with hold-down clamps; never hold down the sensor unit.

6.6.1 L-Cor 8000 pipe supports

e AUO03 to AUQOSO D: Nominal pipe size
3to 20D 31to20D
Pipe support Pipe support
Valve
IN — ouT
—_ o, 3 —»
Fig.6.17
® AU100 to AU15H D: Nominal pipe size
1.5t 10D 1.5t0 10D
Pipe support Pipe support
""""""""""""""""""" Valve
IN | it , ; ouT
— =l 2L % —
High rigidity of structure : I
in the area surrounded \: Pedestal or floor
by dot lines is desirable,
\\\ﬁ}}}ﬁﬁ})})}}}}\\\\\\\\\\\\\
Fig.6.18
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6.6.2 L-Cor 6000 pipe supports

D: Nominal pipe size
i 310 10D 310 10D .
Pipe support E— Pipe support
Valve
'IE i ouT
N
Fig.6.19
6.6.3 L-Cor 4000 pipe supports
D: Nominal pipe size
3to 10D 3toc 10D
Pipe support n D Pipe support
ke valve
IN I out
—_> § ol ol ol —
Fig.6.20

6.7 Heat and Cold Retention Procedures

When the fluid to be measured requires temperature retention at low or high temperature, you can
keep the sensor unit at high or low temperature. Here, correct heat retaining and cold retaining
methods are described.

(1) When installing heat retaining or cold retaining material on the sensor unit, apply heat
retention or cold retention to only main body. As the fluid passes through the sensor case,
heat retention or cold retention on the mounting tube and terminal box has no effect.
Especially, in the case of high temperature type and low temperature explosion-proof
type, do not install heat retaining or cold retaining material within a distance of 20mm
from the mounting tube so that the terminal box is protected against heat (heat and cold)
(see Fig. 6.22).

(2) For easy maintenance, a simplified heat retaining system is recommended on the sensor
unit.
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(3) When covering the heat insulating material with outer sheath for heat retention or cold
retention, if the natural frequency of the outer sheath is close to the frequency of the tube
oscillating in the sensor unit *1, it may possibly cause some effect on the measurement.

(4) Careful attention should be paid to the maximum permissible temperature when steam
trace is applied. Trace temperature should be the same as that of the metered fluid. (=
see 3.1 Sensor Unit General Specifications).

(5) If you plan to spirally wind copper tubing or similar around the sensor unit, secure the
copper tubing with pipe retainers shown in Figs. 6.21 through 6.25 - and spot weld the
copper tubing to the sensor unit.

(6) Use of heat tracer is recommended for AU025, AU040, AU050, and AU080 of L-Cor 8000.
*1 : The frequency band for AU100 to AU15H will be 70 to 100Hz.

NOTE:
e Vibrating copper tubing caused by the flowmeter in operation can produce zero shifts. In
such a case, increasing the number of fixed points is one solution that will work.
e To minimize transmission of oscillation to the sensor, the spirally wound copper tubing should
start and end at the manifold of flanged sensor housing.
e Sudden temperature change may damage the performance of the flowmeter. Keep the
temperature change of the fluid within £12°C /min. for both heating and cooling.

& CAUTION:

1. Do not use electric heaters which could be a source of noise.

2. If ambient temperature around the transmitter is expected to exceed 55°C, separately
mounted type is recommended.

6.7.1 L-Cor 8000

® AUOOA, AU0O01 and AUQ03

Sensor unit

[AUOOA, AUOO1) (AU0O03)
Fig.6.21
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® AU0OO06 to AUOS0

Transmitter

Manifold
/ Piping

/ /'Spot weld

S

® L-Cor 8100 High Temperature Flowmeter
AUO025 to AU150

® L-Cor 8200 Cryogenic Flowmeter
AUO025 to AU15H

Do not apply heat retention to terminal box
and mounting tube.

Copper tubing

Manifold

Copper -~ e
tubing T
Pip‘fa retainer )
(material suUS strip) QZTIVbZZ? retention only to the
Mani?/old
Fig.6.22
® AU100 to AU15H
Terminal box
\_\
Adapter Piping

\/iensor unit

Fig.6.23

Spot weld

/
sr~

Pipe retainer (material SUS strip)

Manifold

6.7.2 L-Cor 6000

) Piping
Transmitter / Spot weld

Pipe retainer
{material SUS strip)

|
N

(i
/ N \

Titanium Sensor unit Titanium

Please note that the SUS strips cannot be spot-welded to the stub
ends and parts of the neck since these parts are made of titanium.

Fig.6.24

6.7.3 L-Cor 4000

Transmitter Piping
Spot weld

Pipe retainer
{material SUS
strip)

Manifold

Manifold

Fig.6.25
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6.8 A Boss for Pressure Relief Device

L-Cor 8300 for high pressure service is
provided with a pressure relief boss (Rc1/4).
This pressure relief boss is installed for
emergency treatment purpose for unlikely
event of tube damage due to process pressure
exceeding allowable tube pressure. (Fig. 6.26).

Since the permissible pressure the sensor
housing can withstand is lower than that of the
tube, should an emergency occur with tube
rupture, the sensor housing might eventually
be damaged depending on the process
conditions.

Prior to shipment from the factory, a hex
socket head plug (R 1/4) is threaded in the
female taper pipe thread (Rc 1/4) of the boss.
You may, for added security to protect the
housing against damage, install a pressure
switch or relief valve in the boss.

Fig.6.26 Pressure relief boss

AWARNING: The sensor housing unit is filled with an inert gas; do not attempt to remove
the hex socket head plug unless it is absolutely necessary.

6.9 Separately Mounted Transmitter Installation

(1) The maximum transmission cable length varies with the type of sensor unit: locate the transmitter
within this range.

(2) Secure the transmitter to a horizontal or vertical steel pipe 2 inches in nominal size using the U-bolt
furnished as standard accessories.

(3) Installation location should be accessible for maintenance and in good environment.

(4) The customer to furnish the stanchion (steel pipe).

A CAUTION: Avoid installation in such location as:
o Difficult to access for maintenance and servicing.
e Excessive temperature changes and vibration.
e Potential immersion in water.

Installation on a vertical pipe

T Mounting bracket

|
U-bolt i
{(2"x1pc) |

|
|
|
! U-bolt, Mounting bracket and bolts
L are standard accessories.

Fig.6.27
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6.10 How to Change Transmitter Orientation

A WARNING: Be sure to turn off power before you start working.

To change transmitter orientation, follow the steps given below:

(1) Turn off power.

(2) Make preparations for conduit and cable so that they will by no means cause you any trouble while
changing transmitter orientation.
Work on a level plane with the transmitter up and the sensor secured so that loosening bolts will
not cause the transmitter to come off.

(3) Loosen bolts holding the transmitter adapter with hex wrench. See Fig. 4.10 (M8 hex socket head
screws at four places).

& WARNING: Never loosen the hex socket head screws located on the transmitter body.
You may loosen bolts but never separate the transmitter from the sensor unit.

(4) Rotate the transmitter to the desired position and secure it with setscrews (four places).

Transmitter rotatable over an arc of 180°max

Loosen four hex socket head screws (M8) at the
adapter and change the transmitter orientation.

@\\

L\

iH:l\ M8 Setscrew

Never loosen these screws| | (4 places)
located on the transmitter body.

® \

Fig.6.28

A CAUTION: The transmitter may be rotated over a 180°arc as shown in Fig. 6.28. But
rotating it beyond 180°will twist the harness from the sensor unit to the
extent the equipment is damaged.

(5) Confirming that the transmitter is secured in place, make conduit and wiring connections.
(6) Verify that the flowmeter operates properly.
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AWARNING: With AS sensor unit, do not attempt to adjust orientation with hex socket
head bolts shown in the figure below, or its functions as a flowmeter will

be lost.

Do not remove socket
head bolts.

6.11 How to Change Transmitter Display Orientation

The transmitter display may be rotated through 360 in steps of 90° within the housing.

&WARNING: Be sure to turn off power and discharge your static electricity before

work.

Fig.6.30

(D) Remove the locking part.

(2) Using a flat tool 10mm wide
approx., turn the display lid
counterclockwise to loosen,
and loosen further by hand.
(Be careful so as not to
damage the finish.)

Fig.6.31

(3) Disengage the hooks (3 places).
(Recommended tool: Precision
flathead screw-driver)

Fig.6.32
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(@) Loosen display unit fitting screws (3 places) with (5) Separate the display unit.
precision flathead screwdriver. "Set washers" to
prevent screws from falling out are attached on the
back of display; do not completely remove screws.

Fig.6.33 Fig.6.34

LCD fitting screws
(M2.6, 3 places)
Set washers (3 places) «

Fig.6.35

(&) For the display unit that has just been removed, it is necessary to take off fitting screws once, adjust the
orientation and re-install them. Shown below are the location of screw holes for different orientations.

ooooooooonit

Liquid Service Vertical run
Horizontal run

Fig.6.36
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Connector

i Display
pins

unit
through
holes

(@) Align connector pins (male) on the transmitter with Tighten screws (3 places) at new screw holes
mating through holes (female) in the display unit. and re-install into the original position.
Depending on the transmitter type, shapes of the
connector or peripheral parts may be different.

Fig. 6.37 Fig. 6.38

& CAUTION: When tightening the display lid, tighten securely using a flat tool or similar
instrument. Insufficient tightening can affect gas tightness and sensitivity
of display’s optical switch.
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7 Wiring Instructions

7 Wiring Instructions

7.1 Wiring Connections

7.1.1 Power and output signal connections (both integrally and separately mounted
models)

Terminals for wiring connections with the sensor unit are found on the side of transmitter housing.
Remove the cover and make wiring connections.

(1) Using hex wrench, take off latch fitting screw (M3 @ Using a flat tool, slowly turn the terminal box lid
hex socket head). counterclockwise to loosen and then loosen by
hand. {Use care to avoid damaging the finish.}

Fig.7.1 Fig.7.2
Replaceable fuse / Power terminal block
250V, 2A (M4 screws)
[eN:2
& ‘@| GND
Status input/output ‘®| Ne 8
terminal block I Ext. GND terminals
cle
clelele

[‘:‘] (ﬂfi) (F!) (F:Z)
A
&)

Analog output and pulse output
© terminal block (M3.5 screws)

Communication signal

terminal block W

@ Removing the terminal box cover provides access to the cable entry and the power board
holding the power and output signal terminal blocks. The customer is to furnish crimp style
terminals required for power and cutput signal wiring connections.

Power terminal block for crimp terminals: Round shaped 8.1mm max O.D. for M4 Output signal
terminal block for crimp terminals: Round shaped 7.2mm max O.D. for M3.5

Status in/out terminal block and communication signal terminal block are of screwless type and
require no crimp style terminals.

Fig.7.3
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7 Wiring Instructions

7.1.2 Connections between separately mounted sensor unit and transmitter

Terminals for wiring connections with the sensor unit are found on the side of transmitter housing.

Remove the cover and make wiring connections.

(1) Using a flat tool, loosen the separately mounted
sensor cover by slowly turning it counterclockwise
and further counterclockwise by hand until it comes
off. (Be careful to aveid damaging the finish.)

Fig.7.4

(2 Separating the separately mounted sensor cover
provides access to the terminal block (screwless
terminal block) for the sensor.

Fig.7.5

NOTE: About jumper on sensor terminal block in Fig. 7.5

Do not move the jumpers J1-1 and J1-2
from their default positions (see the figure
on the left).

|:|8 ﬁD

AN ([

VRN
o
= N
Ei |
H

{coup

J1-2

7.2 Power Supply Lines and
Ground Terminal

(1) Power source primary lines are connected to
terminals L (+) and N (-).

(Overvoltage Category Il, Pollution Degree 2.)
(2) Connection to earth ground terminal: Connect
only to GND on the power terminal block or

external ground terminal.

A CAUTION: Supply voltage must be

within the range shown in the product
nameplate attached to the housing.

7.3 Analog Output Wiring

External ground
terminal

Fig. 7.6

When analog output (4 to 20mA) is to be connected to a receiving instrument, Analog Output 1 has
terminals Al (+) and terminal A1 (=) while Analog Output 2 has terminal A2 (+) and terminal A2 (-).
Maximum load resistance is 600Q. Analog output setup procedure appears in 9.7.1 Analog output

functions.

* Analog output will be invalid if Fieldbus, PROFIBUS PA is selected as communication interface.

XDPIBO48EN-C
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7.4 Pulse Output Wiring

When pulse output is to be connected to a receiving instrument, Pulse Output 1 has terminals P1 (+)
and terminal P1 (=) while Pulse Output 2 has terminal P2 (+) and terminal P2 (-).
If voltage pulse signal is your option, signal transmission length has restrictions on output frequency.

Output frequency Max transmission length*
10kHz 10m
1kHz 100m
100Hz 1000m

* Values are based on wire material 0.75 sq in cross section.

To change from voltage pulse output to open drain pulse output, or vice versa, remove the front lid
and select jumper positions as indicated below.

Pulse output 1 jumper
OPEN: Open drain pulse

CLOSE: Voltage pulse

Pulse output 2 jumper
OPEN: Open drain pulse
CLOSE: Voltage pulse

Pulse output setup procedure appears in 9.7.2 Analog output.

* Pulse output will be invalid if Fieldbus, PROFIBUS PA is selected as communication interface.

A CAUTION: JP2 and JP5 exist on the same board as JP3 and JP4.
Do NOT remove or change the positions of JP2 and JP5. The transmitter may
not work properly.

JP2 | Jumper for setting burnout

H-C CLOSE: Analog output is 21.6 mA or more at the time of CPU
error C-L CLOSE: Analog output is 2.4 mA or less at the time of CPU
error

R

For adjustment at factory

Fig.7.8

7.5 Status Output Wiring

Status output appears across terminals S.O. (+) and S.O. (-).
Status output setup procedure appears in 9.7.3 Status output.

* Status output will be invalid if Fieldbus, PROFIBUS PA is selected as communication interface.
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7 Wiring Instructions

7.6 Status Input Wiring

Status input appears across terminals S.1. (+) and S.1. (-).
Status input setup procedure appears in 9.7.4 Status input.

*Status input will be invalid if Fieldbus, PROFIBUS PA is selected as communication interface.

7.7 Communication Line Wiring (Option)

For communications (option), use terminals I/O. (+) and I/O. (-).

A CAUTION: 1. Bell 202 communications protocol does not use these terminals. It uses

analog output 1 terminal.

2. Other communication interfaces require different handling. Please refer to

the supplementary communication manuals.

Fieldbus communication:
"L-Cor series communication manual for Fieldbus"

PROFIBUS PA communication:
"L-Cor series communication manual for PROFIBUS PA"

Modbus communication:
"L-Cor series communication manual for Modbus"

7.8 Recommended Cables Condition

Recommended condition
Item Label Rating voltage/ ; ;
allowable current Cross-section Solderless terminals Mammlirenmoperatlng
(at 30°C) P
L(+)
_ 1.25sq to 2.0sq R-type, 8.1mm less
Power N (-) 300V over, 2A over AWG14 to 16 Size: M4
GND
Al (+)
A1 (-)
A2 (+)
A2 (-) R-type, 7.2mm less
P1(+) Size: M3.5
P1(-) 0.75sq to 2.0sq
Signal AWG14 to 18 o
9 P2 (+) 1 60°C over
100V over, 0.1A over *2
P2 (-)
S.I.(+)
S.I.(-)
S.0.(+) Need no Screwless
S.0. () terminal type
L 110 (+)
Communication 0.75sq AWG18
110 (=)
Directly wiring or
External ground 600V over, 40A over |4sqg over AWG12 over | Solderless terminal
(R-type, 8.1mm less)

NOTE:

* Please select the cable size to be used with the number of signals.
* Depending on the number of output signals used, selection for the right cable material must be made referring to the table
on the next page.
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Recommended cable condition for Fieldbus and PROFIBUS communication

e . Max cable Specific . Association- Anton Paar
Cable specification Size Impedance ) Attenuation
length resistance recommended | recommended
Type A
Twisted pair cable (pair ésﬁrm%‘ 1900m 100Q 22Q/km | 3dB/km o o
shielded) '
Type B
Twisted pair cable | 22AWG | 1200m 100Q 56Q/km | 5dB/Kkm o
. 0.32mm
(common shielded)
Type C
Twisted pair cable 26AWG2 400m no regulation| 132Q/km 8dB/km O
) 0.13mm
(unshielded)
Type D 16AWG
Straight through cable 2 200m no regulation| 20Q/km 8dB/km O O
; 1.25mm
(common shielded)

Source: IEC 61158-2 : "Digital data communications for measurement and control — Fieldbus for use
industrial control systems — Part 2: Physical layer specification and service definition"

NOTE:
Placeable cable lengths vary depending on actual field conditions. For the details, refer to the
documents listed below:

* "PROFIBUS PA Technology and Application"

* Fieldbus Application Guide AG-140; "Wiring and Installation; 31.25 kbit/s, Voltage; Model, Wire Medium"

Recommended cable condition for Modbus communication

Cable specification Size Max cable length

Twisted pair 0.75mm? 1200m (depends on operation environment)

Applicable rubber packing size for wire lines and sizes

Recommended wire size
2sq 1.25sq 0.9sq 0.75sq Remarks
Cable packing gum ID.
$8.1to0 ¢9.0 2 2 2 2 Fieldbus,
PROFIBUS PA

$9.1to ¢10.0 2 2 2 2 Communication cable
$10.1t0 ¢11.0 2 3,4 6,7 6,7
¢11.1to ¢12.0 3,4 5 8 8
$12.1to ¢13.0 5 6 10, 12 10, 12
$13.1t0 ¢14.0 6 7,8 - -

NOTE: Use shielded cables.
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7 Wiring Instructions

7.9 Terminal Identification of Separately Mounted Transmitter

Item Terminal Terminal No. Terminal Description
name color
- 1AB BRN
i JAB RED Flow tube drive output
= TB20
g b 3AB BLK BRN/RED, GRN/WHT, BLU/GRY, PUR/ORG/YEL
€ é shielded wires bundled
,’023 a"s_; 1AB PUR Temperature input (inner)
E ?E) 2AB ORG Temperature input (outer)
g § 3AB YEL Temperature input
o =
%2 TB21 4AB BLU Right pasiti ickoff inout
2 ight position pickoff sensor inpu
g 8 5AB GRY
g oAB WHT Left positi ickoff input
eft position pickoff sensor inpu
@ 7AB GRN P P P

NOTE:

* The length of L-Cor 8000 AUOOA/AUO001 is max 100m, the length of L-Cor 6000 titanium tube type is max 100m, and the
length of L-Cor 4000 is max 50m.
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7.10 Wiring Diagram

7.10.1 Transmitter power and output signal wiring

Power terminals

Replaceable fuse 250V, 2A

iN

{

Status in/out terminals

Ext. GND terminals

Analog and pulse
output terminals

Remote output terminals

Item Label Description Remarks
Al (+) . . .
Analog output 1 (4 to 20mA)| Maximum load resistance is 600Q for analog output 1 and 2. Analog
AL () output transmission length 1km (if load resistance + cable resistance
A2 (+) is 600Q or less, transmission is available regardless of length)
A2 () Analog output 2 (4 to 20MA)|  game applies to Bell 202 communication: Pulse output (voltage
pulse) transmission length Maximum 10m (at 10kHz)
P1(+) Pulse output 1 Maximum 100m (at 1kHz) Maximum 1km (at 100Hz) Wire diameter
P1(-) (voltage/open drain output) 0.D: 0.75sq
S P2 (+) Pulse output 2 For any inquiries, please cro;r;)srtégeAnr:;?ir;:aar sales office or nearest
ignal _ i .
9 P2 () (voltage/open drain output) In case of explosionproof type used under the ambient temperature
S.I.(+) . _ of 45°C or higher, use a cable resistant to the temperature of 75°C or
SI() Status input (drain input) higher
S.0.(+) | Status output (open drain These input and output signals ?Dr: invalid for Fieldbus, PROFIBUS
S.0. (1) output)
/10 (+) Expanded in/out Modbus communication: Max trans- mission length1200m at 0.75sq
(Modbus communication, Fieldbus or PROFIBUS PA communication:
110 (=) etc.) Max transmission length 1900m at 0.8sq
L(+) Power (with DC power: +)
Power GND Earth ground
N (<) Power (with DC power: —)

Fig.7.9

Conduct earth grounding work at external ground terminal or "GND" on the power terminal block
(Grade D grounding work).

A CAUTION: In case supplying electric power to this flowmeter, do not fail to connect a
protective fuse of rated voltage 2A max

DC power type: 3-wire pulse output connection Connecting diagram
L-Cor . Power supply device
1
Power supply (DC) 20~30V DC
_ < @ o] |
(Fcrvc\t@giﬂﬂse) @ | |svm

7 Cour oW — o

7= I Pulse output 1

(Pulse output 2
¥ can be wired in
B the same manner.)

Pulge receiver
Pulse output

POUT-

* If using the cable in long-distance, the LO level Y
power supply of pulse signal will increase due to
stationary current of the transmitter and line resistance T
of the cable. Adjust the trigger value of the receiver

roperly. .
Eorpex;,mple: Fig.7.10
If the cable length is 500m, LO level increases
approx., 2.5V (given 1.25sq: 16Q/km)
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7 Wiring Instructions

7.10.2 Separately mounted sensor unit and transmitter wiring

Transmitter

Sensor terminal box
Interconnect cable (Max 200m) 4

Cut the shield wires othgr than_brown Interconnect cable
) ) and red ones as shown in the figure,
ﬁa;rféz‘g)r‘égrugoggfpp"ed and cover them with accessory shrinkable / L-Cor 80001 200m max (100m max for AUQDA, AUCO1)
tubes (gray) to prevent the shield wires L-Cor 6000: Titanium tube type: 100m max
AUO00A, AUDO1, AU0O4 from contacting the case, etc. N .
and AU006 1o AU08O o L-Cor 4000: 50m max

(T2, T3 and T4) are not (Protected by black tube)

required. /
Shield wires:Black f
_ Brown
> Red g
/ Green
N cut ——=|
- Blue
L\ Grey {
cut ———=
Coow %:
Crange

Qm/

Sensor terminal box

shield Transmitter terminal box
(Protected by black tube)

NOTE:
1. Do not fail to use dedicated interconnect cable.
2. Shield wire preparation

* Transmitter end:
As shown in the above figure, bundle shield wires colored in brown/red, green/white, blue/grey,

purple/yellow/orange, twist them, and cover the wires with a black tube. Then connect only one wire to the
terminal box (black) taking care to avoid potential contact with the housing or conductive parts

* Sensor end:
As shown in the figure, cover the brown/red shield wire with a black tube and connect it to the terminal box
taking care to avoid potential contact with the housing or conductive parts. Cut the shield wires other than
brown and red ones as shown in the figure, and cover them with accessory shrinkable tubes (gray) to prevent
the shield wires from contacting the case, etc.

* Recommended cable end treatment:
Use of a stick type crimp terminal is not necessary.

)

Omm

Fig.7.11
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7.11 How to Change Cable Entry Orientation of Terminal Box (Separately
Mounted Type)

Of the sensor unit, the orientation of the terminal box’s cable entry can be changed.

NOTE: Although the terminal box can be rotated by loosening four hex-socket head screws at the
adapter, the following procedure must be followed.

A CAUTION: Rotating the terminal box without following the procedure will cause
sensor damage.

Procedure
O Turn OFF flowmeter power.

@ Using a flat tool, slowly loosen the terminal
box lid by turning counterclockwise, and
loosen further by hand.

(Be careful not to damage the finish.)
(Fig.7.12)

Fig. 7.12

Inside, the structure of terminal block can be either A or B shown below. Follow procedure @~®
according to the type of your terminal block.

Terminal block A Terminal block B

(3) Remove the isolation
cover. Isolation cover
(Fig.7.13, Fig.7.14)

(4) Disconnect the cables

from the terminal block.
(Fig.7.15, Fig.7.16)

a
a
e
o
a
a
a

O

Fig.7.15 Fig.7.16

Terminal block A Terminal block B
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7 Wiring Instructions

(5) Remove screws from

terminal block. (3
places for
A, 2 places for B)

* Make sure not to drop
or lose screws.
(Fig7.17, Fig.7.18)

Fig.7.17

Fig.7.18

® Remove caution label (sticker) and loosen hex-socket head screws (4 places). (Fig.7.19, Fig.7.20)

@ Rotate terminal box without exerting excessive force onto sensor cables.

After rotating, reassemble terminal box in reverse procedure.

Fig. 7.20
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8 Operation
8.1 Flushing the Piping Assembly

If scale and sludge are expected to be left in the piping assembly, particularly in a new piping
assembly, flush the assembly prior to sensor unit installation.

8.2 Confirming the Sensor Unit for Correct Installation

For safety reasons, check the tightness of connection bolt, condition of gasket and the flow direction.

8.3 Leak Check

Fill the sensor tube completely with process fluid and check for any leak from connections.

8.4 Supplying the Power

Upon completion of checks for correct wiring connections, supply power. The LCD will show the
following information:

? elf- DC‘:E‘ 9 Self-diagnostics begins.
P ?glp c Dom:”eec? 8 E If nothing unL_lsufaI is found, "OK" appears at right of
Drive Coi l o K| each item, bringing up the next window.
EEPROM OK [ (If NG appears, running a check on that item is
Data Update OK requi
quired.
Txr Temp oK . -
See 9.6.3 Transmitter Check, correct the condition, and
l' turn on power again.)

Mass Flow g/s

0.0000 Variable view and measurement begins.
Vol Flow L/min

0.0000

l WAFIM UP 20
8.5 Measurement Line Startup

By starting up the pump, opening valves, etc., carefully allow the process fluid to flow.

8.6 Warm-up

To ensure stability of the measuring conditions of equipment, provide about 20 minutes, warmup
period. (A message "WARMUP 20" stays on after startup. The number shows remaining time (min).)

8.7 Zeroing Procedure

On seeing that the measuring conditions have come to an equilibrium, shut off the downstream valve
completely. Make a zeroing adjustment under these conditions (see the topic under 9.8 Zeroing).

8.8 Readying for Operation

Now preparation for operation is complete. Initiate measurement.
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9 Description of Incorporated Functions

9.1 Display
9.1.1 Description of display

Coriolis Mass Flowmeter

' Mass  Flow

0.12345

|

|

|

| -

| e )
|

|

|

|

Vol Flow L/min

0.112314

RED LED GRN LED

"SEL" switch "ENT" switch

(1) LCD top row (D)

Shows measurements. Other variables also can be shown with switches. (An example at above shows
instant mass flowrate and instant volume flowrate. For details of displayed variables, see 9.1.3 View
variables.)

(2) LCD middle row (®)

Shows an error / status message.

For error messages, see 10.1 Error Messages and 10.2 Status Messages. If more than two messages
exist, they are shown one after another.

(3) LCD bottom row (®)

In the view variables screen, an arrow appears, pointing to the direction of scroll. By reversing the
arrow direction, you can reverse the direction of scroll. (For details, see 9.1.3 View variables.)

A black circle @ may blink on and off at right of arrow. (It indicates that the number of running hours
has exceeded 100,000. For necessary treatment, see 10.2 Status Messages.)

(4) Red LED and green LED

Similar to messages, these LED show the status of flowmeter. In normal operation, red LED stays off;
green LED stays on.

Anything else is indicative of occurrence of something erratic. See 10.1 Error Messages and 10.2
Status Messages.

(5) "SEL" and "ENT" switches
An infrared switch. Responds to a finger held close to it. For operating procedure, see 9.1.2 Switch
operation.

NOTE: If the infrared sensors do not respond sufficiently, use L-Cor software to adjust the sensitivity. In
case you do not have L-Cor software, use a reflecting subject, such as a sheet of paper, to
operate the switches.
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9.1.2 Switch operation

The transmitter has two infrared switches:
"SEL" and "ENT". Operation of these switches
is described here. For information about
parameter configuration and other functions,
see the respective sections.

(1) "ENT" operation

This switch is used for scrolling the display,
scrolling the cursor, etc.

Here we cover "ENT" operation as an example
of switching variables view screens.

Mass Flow gls
0.12345

Vol Flow Limin
10.0000|

l -"" "'.:

- -
---------

(D Touch ENT key at lower right of screen
over glass faceplate with your finger.

When the key responds, a down arrow ¥
appears at lower right of screen (surrounded
by a dotted circle) where nothing was found as
shown in the next screen.

.
.
~,
o
l . v %
P 5
s
wamant

(2) After down arrow comes on for 0.5 sec,
arrow V is highlighted as shown in the
following screen.

annnaf,
. L
o* .,
. s
of
. 2
s N
.
‘.
Taanmant

o

(3) While the highlighted arrow stays on (0.5s),
remove your finger. Arrow ¥ goes out and the
screen changes. (With your finger held on, you
can continue "ENT" operation. It is beneficial
for fast scroll.)

Density g/mL
0.9970
Temp deg C
20.0

| :’. ..... .._..:

- -
.........

(®) End of "ENT" operation. The next screen
appears.

(2) "SEL" operation

This operation is used to switch screen
direction, increasing the number, parameter
select, etc. Here we cover "SEL1" operation as
an example of switching screen direction.

Density g/mL
0.9970
Temp deg C
20.0
! ! ;
*

- -
_________

(1) Touch SEL key at lower left of screen over
glass faceplate with your finger.

When the key responds, a letter S appears at
right bottom of screen (surrounded by a dotted
circle) where nothing was found as shown in
the next screen.

.........
* *

K .

l H S 1
.

-------

(2) Atter letter S comes on for 0.5 sec, the
letter S appears highlighted as shown in the
following screen.

am
o *~.~
o .
v ! 3
» ¥
-

---------

(3) While the highlighted S stays on (0.5s),
remove your finger.

Letter S goes out and arrow | at bottom left of
screen changes to 1. (With your finger held on,
you can continue "SEL" operation. It is
beneficial for quickly increasing the number.)
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Mass Flow

g/s
0.12345

Vol Flow Limin

10.000

O. -
. «
. ¥

.

- .
---------

(#) End of "SEL" operation Arrow | has
changed to 1. Operating "ENT" in this state
allows the screen to scroll in the opposite
direction.

(3) "SEL3" operation

This operation is used to finalize the numeric
value that has been changed and activate it,
etc. Here we cover "SEL3" operation as an
example of switching to MODE SELECT menu
screen.

MODE

SELECT

(1) Touch SEL key at lower left of screen over
glass faceplate with your finger.

When the key responds, a letter S appears in
the highlighted S3 area at !ower right of
screen.

(On certain screens, letter S3 may appear at
lower center of screen.)

.
---------

(2 Hold your finger on.

After letter S comes on for 0.5 sec, the letter S
appears highlighted as shown in the following
screen.

an
Ll v,

«* -,

' { ;

» ¥

G

---------

(3) While holding your finger on, the screen
repeats a change between highlighted and not
highlighted.

On the third appearance of highlighted S
(duration 0.5 sec), remove your finger.

A switch to MODE SELECT menu screen
takes place.

MODE SELECT
Password&Disp
Setup
Diag/Service
Maintenance
Exit

1
2
3
4

(@) End of "SEL3" operation
A switch to MODE SELECT menu screen is
complete.
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rporated Functions

9.1.3 View the variables

(1) Description of displayed information

The following description illustrates the display image with the AU sensor (default settings). Please
refer to the description on the right for each display content.

You can change the
item.

10000000

Counter?2 Pulse

20000000
i

2 Click "EN
(% 1 with

Click "ENT",
(%1 with 1)

*1: By using the "SE

display by operating the switch. Perform the switch operation to show the desired

Mass Flow grs| o @ Mass Flow: Represents the instantaneous mass flow rate.
0.12345 + The decimal point position can be changed based on the settings. (Refer to Transition Chart {1} [No. 1-3-4-1] in section 9.2.2. for detail)
Vol Flow Limin « The unit can be changed based on the settings. (Refer to Transition Chart (2} [No. 2-1-1] in section 9.2.3. for detail )
10 ooo0ol| ® Vol Flow or Vol Flow(s): Represents the instantaneous volume flow rate.
- + The decimal point pesition can be changed based on the settings. {Refer to Transition Chart {1) [No. 1-3-4-2] in section 8.2.2. for detail)
i - The unit can be changed based on the settings. {Refer to Transition Chart (2) [No. 2-1-2] in section 9.2.3. for detail.}
T Click 'ENT®. + Click 'ENT". - If the fixed density option is selected, it will be displayed as Vol Flow(s).
P(xtwith 1) ! (% 1with 1) * When the density is below 0.3 g/ml, the volume flow rate becomes 0.
Density grmL| @ Density: Represents the fluid density.
0.9970 + The decimal point position can be changed based on the settings. (Refer to Transition Chart (1) [No. 1-3-4-3] in section 8.2.2. for detall )
+ The unit can be changed based on the settings. (Refer to Transition Chart (2) [No. 2-2-1] in section 9.2.3. for detail}
Temp deg C
20.0/| ... @ Temp: Represents the fluid temperature.
! + The unit can be changed based on the settings. (Refer to Transition Chart (2) [No. 2-3-1] in
- section 9.2.2. for detall )
Click "ENT". ' Click "ENT".
(twith 1) | (%1with 1)
Counteri Pulse | =7 ® Counter 1: Represents the count of pulse output 1.

* When the reading exceeds "99999999," it resets to 0.
+ The value is retained even when the power is turned off.
- It can be reset tc 0 using the Count/Total 1 Reset function. (Refer to Transition Chart (8) [No.3-5-1] in section 98.2.7. for detail.)
- Modifying parameters related to pulse output 1 will reset it to 0.
® Counter 2: Represents the count of pulse output 2.
* When the reading exceeds "99999999," it resets to 0.
+ The value is retained even when the power is turned off.
+ It can be reset to 0 using the Count/Total 2 Reset function. (Refer to Transition Chart (8) [No.3-5-2] in
section 9.2.7. for detail.}
+ Modifying parameters related to pulse output 2 will reset it to 0.

T",
]

L1" operation, you can change the scroll direction by reversing the orientation of

the arrow at the lower left. (Refer to the "SEL1" operation in section 9.1.2 for switch operation details.)
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w

Totalizer 1 a| e @ Totalizer 1: Represents the accumulated flow of pulse output 1.
5000 00 + When the reading exceeds the maximum value, it resets to 0.
. + The unit of measure is linked to the flow unit assigned to pulse output 1.
Totalizer 2 9 + Decimal point placement can be changed through cenfiguration. (Refer to Transition Chart (1) [No.1-3-4-4] in section 9.2.2.)
10000.0 * The value is retained even when the power is turned off.
+ It can be reset to 0 using the Count/Total 1 Reset functicn. (Refer to Transition Chart (8) [No.3-5-1] in section 9.2.7.)
| e ® Totalizer 2: Represents the accumulated flow of pulse output 2.
Click "ENT". © Click "ENT". - When the reading exceeds the maximum value, it resets to 0.
(xTwith L} | (%1 with 1) * The unit of measure is linked to the flow unit assigned to pulse output 2.

+ Decimal point placement can be changed through configuration. (Refer to Transition Chart (1) [No.1-3-4-5] in section 8.2.2.)
* The value is retained even when the power is turned off.

- It can be reset to 0 using the Count/Total 2 Reset function. (Refer to Transition Chart (6} [Ne.3-5-2] in section 9.2.7.)
* Modifying parameters related to pulse output 2 will reset it to 0.

Anz.Output 1 K ® Ana. Output 1: Represents the percentage value of analog output 1.
100.0 - The display range is -10% to 110%.

Ana.Output 2 Kol R ® Ana. Output 2: Represents the percentage value of analog output 2.
100.0 * The display range is -10% to 110%.

)

| Click "ENT". ¥ Click "ENT".
Pk with L) (% 1 with 1)

W i
Txr status ] o ® Status/Error Information Display:
Ana.1 Qut Satura If there are no status or alarm information, it will not be displayed.
Scale Quver Refer to the "10.1 Error Message List" and "10.2 Status Message List" for the details of error

and status information.

Click "ENT". % Click "ENT".
(1 with L) | (% 1with 1)

MODE |7 ® MODE SELECT Screen: Input screen for accessing the setup screen.
This screen is used to configure parameters and utilize various functions.

SELECT

1 53
Click "ENT". * Click "ENT".
ikl with L) b (% 1T with 1)
W

Mass Flow gis Returning to the initial screen.

0.12345

Vol Flow L/imin

10.0000

*1: By using the "SEL1" operation, you can change the scroll direction by reversing the orientation of
the arrow at the lower left. (Refer to the "SEL1" operation in section 9.1.2 for switch operation details.)

(2) To change the style of view variables:

e Display/hide of individual items and their priority can be changed.
(For details, see 9.11 Variables view screen setup.)
e Display font size can be changed.
In default setting, alphanumeric is displayed in large fonts; two items appear in one screen. By
selecting the standard font, it is possible to indicate 3 items in one screen.
(For details, see 9.2.2 Transition chart (1) [No. 1-3-3].)
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9.2 View Parameters and Description

Numerous parameters and functions are incorporated in this transmitter. In 9.2.1 Setup menu window,
procedures to bring up MODE SELECT menu screen, the initial screen to show menu items, are
covered. For explanation of individual parameters, see 9.2.2 Transition chart.

9.2.1 View the setup menu

To reconfigure parameters, etc., it is necessary to bring up the MODE SELECT menu screen at first.
The following is the procedure:

A CAUTION: Notes on Write Protect mode

Write protect mode is a factory present mode which restricts parameter changes or executing
functions related to measurement accuracy, performance, and measurement values of this
device to prevent posing problems in case the device is used for custody transfer, etc.

If the target parameter is changed or the function is executed when the device is set to Write
Protect mode, the message "Write protect” ("Write protected” on L-Cor software) is displayed
on the LCD screen or screen of communication terminal such as L-Cor software and the
operation is not accepted. For the target parameters of Write Protect mode, refer to the note
"*1" shown in sections 9.2.2t0 9.2.7.

Write Protect mode cannot be set or cancelled by customer. If setting/cancelling of this mode
is required, please contact the distributor you purchased the product.
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(1) Bringing up "MODE SELECT" screen
MODE Repeat "ENT" operation until "MODE SELECT" screen appears.
(For detail of operation, see 9.1.2 Switch operation.)
Shown at left is the "MODE SELECT" screen.

SELECT
(2) Operation on menu view
] Click "SEL3". A switch to "MODE SELECT menu" screen takes place.
" " (If password is enabled, a password setup screen appears.)
Operate "SEL3". (See 9.5 Password Function which will guide you the rest of the way.)
* Password is not set. * Password is set.
v
Password Password setup screen
For the rest of the way, see 9.5 Password
Functions.
b o o
EXT
v
MODE SELEGCT 3) "MODE SELECT" menu screen appears.
1 Password&Disp From this screen, you are ready to configure parameters and to run various
2 Setup functions.

3 Diag/Service
4 Maintenance
Exit

For view parameters and description, see the respective item in 9.2.2 tc 9.2.7
Transition charts.

To return to the normal screen without proceeding to setup process, operate
T . T "ENT" 4 times and select Exit.

W Operate "ENT" 4 times. Then, operate "SEL1" to return to the normal screen.
MODE SELECT

Password&Disp
Setup
Diag/Service
Maintenance

BWN =

l Operate "SEL1".
Mass Flow ag/s (4) Normal screen appears.

0.12345

Vol Flow L/min

10.0000

& CAUTION: If no command arrives within 5 minutes at "Mode Select" menu screen, it
returns to the normal window.
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9 Description of Incorporated Functions

9.2.2 Transition chart of view (1)

| mopEsELeCT |

4+ "SEL1" operation

} - "SEL3" operation {For cperating procedure, see 9.1.2 Switching operation.)

W I"ENT" operation

H«

Y

| 1.Password & Disp

2.Setup
| | 3.Diag/Service
4.Maintenance

-1 Exit

>{ 1.Password Set

2. Password

N

3.Process Var.

A\

>| 1.Var. Priority

2.Refresh LCD

A

3.Font ‘

AV

4.Decimal Place

| Exit

A

1.Mass Flow

2.Vol Flow

3.Density

N

|

4.Concentration

5.Totalizer1

H<

o
6.Totalizer?

Exit

I<

A

4 Back Light

N
CT—

A

: H<

| Process screen

NOTE:

* 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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9 Description of Incorporated Functions

No.

Itern

Descripticn

Setup

Default

Password Set

Selects password active/inactive. With "ON" selected, entering a password is requested before entering
setup menu screen from "MODE SELECT" screen. This prevents unauthorized password change.
For details of password, see 9.5 Password Function.

See 9.4

Off

Password

Sets a password. Te validate the setting, password function in [No. 1-1] requires to be turned "ON".
A precaution to remember: If password is forgotten, there will be no way to change parameters.

See 8.3

9999

1-3

-1

Var. Priority

Selects run indicator display/hide and priority of variables view.
For details, see 9.1.1 Variables view scraen setup.

See 9.11

Refresh LCD

Changes LCD display refresh rate (ms). Select one from 1: 100ms, 2; 200ms, 3:; 500ms, 4: 1000ms, or 5
2000ms. Select a slower rate if the reading changes too fast, making it difficult to read; select a faster rate
if prompt readout is desired.

See 0.4

500ms

1-3

-3

Font

Changes LGD font size,
1: Double angle = Larger font, allowing 2 variables view in one screen.
2: Normal = Smaller font. allowing 3 variables view in one screen.

See 9.4

Double

1-3-4-1

Mass Flow

Changes deml pt. pos. in LCD instant mass rate. Select one that matches instant mass rate used. Select
from 1: Auto = Auto (fram 5th deml. ple. to no fractions, 2: Integer = No fractions, 3: 1st decimal = to 1st
deml place, 4: 2nd decimal = to 2nd doeml ple., &: 3rd decimal = to 3rd deml plc., 6: 4th decimal = to 4th
dcml ple.

See 9.4

Auto

1-3-4-2

Vol Flow

Changes doml pt. pos. in instant volume rate on LCD. Select one that matches instant mass rate used.
Select from 1: Auto = Autematic, 2: Integer = No fractions, 3: 1st decimal = to 1st deml place, 4: 2nd
decimal = to 2nd deml ple., 5: 3rd decimal = to 3rd deml plc., 8: 4th decimal = to 4th deml ple.

See 9.4

Auto

1-3-4-3

Density

Changes LCD decimal point position in density. Set to match the density used. Selectable from 1: Auto =
Automatic, 2: Integer = No fractions, 3: 1st Decimal = to 1st deml place, 4: 2nd Decimal = to 2nd doml
place, 5: 3rd Decimal = to 3 rd deml place, 6: 4th Decimal = to 4th deml place.

See 9.4

4th Decimal

1-3-4-4

Congcentration

Change LCD decimal point in concentration. Set to match the Concentration used. Selectable from 1:
Auto = Automatic, 2: Integer = No fractions, 3: 1st Decimal = to 1st deml place, 4: 2nd Decimal = to
2nd deml place, 5: 3rd Decimal = to 3rd deml place, 6: 4th Decimal = to 4th deml place.

See 9.4

Auto

1-3-4-5

Totalizer1

Changes LCD decimal point position in total flow 1, Set to match the total flow 1 used, Selactable from 1:
Auto = Automatic, 2: Integer = No fractions, 3: 1st Decimal = to 1st dcml place, 4: 2nd Decimal = to
2nd deml place, 5: 3rd Decimal = te 3rd deml place, 6: 4th Decimal = to 4th deml place.

See 9.4

Auto

1-3-4-6

Totalizer2

Changes LCD decimal point position in total flow 2 on LCD. Set to match the total flow 1 used. Selectable
from 1: Auto = Automatic, 2: Integer = fractions eliminated, 3: 1st Decimal = to 1st deml place, 4: 2nd
Decimal = to 2nd deml place, 5: 3rd Decimal = to 3 rd deml place, 6: 4th Decimal = to 4th deml place.

See 9.4

Auto

No.

Item

Description

Setup

Default

Back Light

Selects backlight mode. (In an erratic condition, it stays on or blinks depending on its nature.)
1: Off: Backlight stays off.

2: Slesp 5 min: Stays on for 5 min before it goes out.

3: Sleep 10 min: Stays on for 10 min before it goes out.

4: Sleep 20 min: Stays on for 20 min before it goes out.

5: Sleep 30 min: Stays on for 30 min before it goes out.

See 0.4

Sleep
20min
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9 Description of Incorporated Functions

9.2.3 Transition chart of view (2)

| MODE SELECT

L

4+ "SEL1" operation

}: "SEL3" operation {For operating procedure, see 9.1.2 Switching operation.)

W "ENT"  operation

A

3| 1.Dens Compen

2.5td Temp

3.Exp Coef

N

4.Settled Dens

N

5.Dens Value

CTR

2| 1.Password & Disp > 1.Flow Param  |——» ){ 1.Mass Unit
! 7 i :
2.5etup Lo 2.Vol Unit
: *1 ] H
‘ | &
3.Diag/Service 3.Flow Damp
3 N
4.Maintenance 4.Flow Cutoff
i ! i | 5.Flow Direct
2.Dens Param - >{ 1.Dens Unit
2.Dens Damp
\5/
: i | 3.Slug Low
5 i | 4.8lug High
5.58lug Duration
| 6.Special Dens
{ Exit
- ]
>{ 1. Temp Unit
5 3.Temp Param = ;
__________ N 2.TemplDamp
i 4.Goncent Param ! i N
TR N I D A ea ]
Y I oo
3 iS.Outputs «
I
1 6.8tatus Input L ]| > 1.Gain
__________ Yo i
= AL Aarm | [20ffsot
¥ M
< ! <
Y
Process screen ‘ NOTE:

* 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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9 Description of Incorporated Functions

No. Item Description Setup Default
. Selects instant mass flowrate unit. For available units of measure, see 9.18 Available setup units. .
2-1-1 Mass Unit Units of flowrate-related views and settings keep track of the units selected, See 9.4 | kg/min
Selects unit of instant volume flowrate. For available units of measure, see 9.18 Available setup units. .
2-1-2 Vol Unit Flowrate-related units of measure and settings keep track of the units selected. See 9.4 | Limin
Changes instant flowrate damping factor (sec).
2-1-3 Flow Damp If flowrate {\uctuates excessively, select a larger valus; if fast response is desired, select a smaller value (0 | See 9.3 | 0.8
to 200 sec).
Changes cutoff (%) of instant mass rate. With respect to the cutoff rate multiplied by max allowakble instant
mass rate and cutoff rate. instant rate is clamped at 0 within the range where - cutoff rate < instant mass
2-1-4 Flow Cutoff rate < +cutoff rate. If flowrate fluctuates excessively, select a larger value; if measurement down to small See0.3 | 0.3
flows is desired, select a smaller value (0 to 5%).
Changes flow direction.
1: Forward = + flow when the fluid runs in the flow direction of sensor; - flow if the fluid runs opposite to
2-1-5 Flow Direct the flow direction of sensor. See 8.4 | Forward
2: Reverse = — flow when the fluid runs in the flow direction of sensor; + flow if the fluid runs opposite to
the flow direction of sensor.
No. ltem Description Setup. Default
Selects density unit.
2-2-1 Dens Unit For available units of measure, see 9,18 Available setup units. See 9.4 |g/ml
The unit of density-related views and settings keep track of the unit selected.
y Changes density damping factar (sec).
2-2-2 Dens Damp If density fluctuates excessively, select a larger value; if fast response is desired, select a smaller value. Ses 9.3 |4.0
oo Sets lower limit density (low end in normal density} for slug flow detection. : .
2-2-3 Siug Low Set a value smaller than expected flow density. Sec 9.3 | Liquid: 0.3
o Sats higher limit density (high end in normal density) for slug flow detection. . .
2-2-4 Slug High Set a value larger than expected flow density. See 9.3 | Liquig: 2
Sets the duration required for detecting slug flows. During the preset duration, if measured density falls
2-2-5 Slug Duration below lower limit density [No. 2-2-3] or exceeds upper limit density [No. 2-2-4], it is identified as slug flow See9.3 |0
to indicate an alarm.
Sets enable/disable of reference temp. conversion function on density.
1: Off = Reference temp. conv. function disabled. 2: On = Ref. temp. conv. function is activated based on
2-2-6-1 Dens Compen the following formula and the obtained dens. value is used in the view and output, etc. See 9.4 | Off
Dens. after ref. temp. corv. = Measured dens. + {ref. temp. conw. factor [No. 2-2-6-2]x{fluid termp. - ref.
temp. [No. 2-2-6-2]}}
Changes the ref. temperature (*C) of the ref. temperature conversion function.
2262 Std Temp The setting is valid when selection [No. 2-2-6-1] of ref, temperature conversion function is active. Bee 8.3 | 20.00
Changes ref. temp. conversion factor ([g/ml/°C]) in the ref. temp. conversion function.
2-2-6-3 Exp Coef The setting is valid when selection [No. 2-2-6-1] of ref. temperature conversion function is active. 8ee 9.3 | 0.00024
Sets enable/disable of fixed density function.
1: Off = Fixed density function is inactive,
2-2-6-4 Settled Dens 2: On = Irrespective of density measurement, the fixed density [No. 2-2-8-5] is reflected in the output. See 9.4 | Off
(True density is displayed as density value.)
(With On selected, vol flow is suffixed with (s) to avoid confusion with true density volume output.
oA Changes fixed density (g/ml) of fixed density function.
2-2-8-5 Dens Value The setting is valid when selection [No. 2-2-6-4] of fixed density function is active. See8.3 | 1.0000
No. ltem Descripticn Setup Default
Selects temperature unit of measure.
2-3-1 Temp Unit For available units, see 9.18 Available setup units. See 9.4 |C
The unit of temperature-related views and settings keeps track of the unit selected.
'y Changes temperature damping factor (sec).
232 Temp Damp If temperature varies widely, select a larger value; if fast response is desired, select a smaller value. Ses 9.3 |4.0
No. Item Descripticn Setup Default
2-4-1 Concent Gain You can change the slope of the concentration measurement value, See 9.3 [Default 1
2-4-2 Concent Offset You can change the offset of the concentration measurement value. See 9.3 [Default @
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9 Description of Incorporated Functions

9.2.4 Transition chart of view (3)

+: "SEL1" operation
| MODE SELECT ‘ }: "SEL3" operation (For operating procedure, see 9.1.2 Switching ogeration.)
* Wi "ENT" operation

I
ﬂ

| 1.Password & Disp 2| 1.Flow Param 2 1.Ana. Outputl  (——=| | 1.Assign

N |

2.Setup > 2.Den Param 2.URV
] . :
1

i

i i | 3.Temp Param 3.LRV

| N

S 4. Lowcut

N
o
=
ko]
[
\
| <__

H

5.Added Damp

-1 Exit

i

D

2.Ana. Qutput2 |—1—»| > 1.Assign

2.URV

i

3.LRV

4. Lowcut

HH

5.Added Damp

-1 Exit

[

3.Pls. Outputt  |[—1—®| > 1.Assign

ﬂ

J

2.Freq Factor

3.Rate Factor

i

i ! : 4.Lowcut

-1 Exit

E‘
!

7 1.Assign

H

2.Freq Factor

5.Status Output 3.Rate Factor

3.Diag/Service

___________ gmmmmmmmmand

E4.Maintenance EG.H/L Alarm iﬁ.Error Qutput 4 Lowcut

,,,,,,,,,,,,,,,,,,,,,,, [ e

N 3 N N

< | <

i

| Process screen ‘

NOTE:
+ 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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9 Description of Incorporated Functions

No.

ltern

Description

Setup

Default

2-4-1-1

Assign

Changes analog output 1 assignment. (See 9.13 Analog Output Function.)
If assignment is changed, reconfigure upper Iimit [No, 2-4-1-2], lower limit [No. 2-4-1-3], low cutoff [Na.
2-4-1-4], and damping factor [No. 2-4-1-5] for optimum settings.

See 8.4

Mass Flow

2-4-1-2

URV

Changes analog cutput 1 upper limit. A 20mA output is produced at the value so set.
A value smaller than lower limit [No. 2-4-1-3] and a value larger than max allowable range are not
acceptable.

See 8.3

180.000

2-4-1-3

LRY

Changes analog cutput 1 lower limit. A 4mA output is produced at the value so set.
A value larger than upper limit [No. 2-4-1-2] and a value larger than the max allowable range are not
acceptable.

See 5.3

0.00000

2-4-1-4

Lowcut

Changes analog cutput 1 low cutoff (%).
When low flow cutoff is greater than propertion of analog cutput where upper limit [No. 2-4-1-2] is set at
100% and lower limit [No. 2-4-1-3] at 0%, analog output is clamped at 4mA.

See 9.3

0.0

2-4-1-5

Added Damp

Changes analog cutput 1 damping factor (sec).
If analog output 1 fluctuates excessively, select a larger value; if fast response is desired, select a smaller
value.

See 9.3

0.0

No.

Item

Description

Setup

Default

2-4-2-1

Assign

Changes analog cutput 2 assignment. (See 9.13 Analog Output Function.)
If assignment is changed, reconfigure upper limit [No. 2-4-2-2], lower limit [No. 2-4-2-3], low cutoff [No.
2-4-2-4], and damping factor [No. 2-4-2-5] for optimum settings.

See 9.4

Mass Flow

2-4-2-2

URY

Changes analog cutput 2 upper limit. A 20mA output is produced at the value so set.
A value smaller than lower limit [No. 2-4-2-3] and a value larger than the max allowable range are not
acceptable.

See 9.3

180.000

2-4-2-3

LRV

Changes analog output 2 lower limit. A 4mA output is produced at the value so set.
A value larger than upper limit [No. 2-4-2-2] and a value larger than the max allowable range are not
acceptable.

See 9.3

0.00000

2-4-2-4

Lowcut

Changes analog output 2 low cutoff (%).
When low flow cutoff is greater than propertion of analog cutput where upper limit [No. 2-4-2-2] is set at
100% and lower limit [No. 2-4-2-3] at 0%, analog output is clamped at 4mA.

See 9.3

0.0

2425

Added Damp

Changes analog cutput 2 damping factor (sec).
If analog output 2 fluctuates excessively, sslect a larger value; if fast response is desired, select a smaller
value.

See 8.3

0.0

No.

ltern

Description

Setup

Default

2-4-3-1

Assign

Changes pulse output 1 assignment. (For functions, see 9.12 Pulse Qutput Function.)
If assignment is changed, reconfigure frequency at full scale [No. 2-4-3-2], full scale flowrate [No. 2-4-3-3],
and low cutoff [No. 2-4-3-4] for optimum settings.

See 8.4

Mass Flow

2-4-3-2

Freq Factor

Changes the max frequency of pulse output 1. An cutput is produced at the frequency (duty 50%) set
at full scale [No. 2-4-3-3]. Set up to match the measuring frequency range of instrument used for pulse
output measurement.

See 9.3

1000.0

2-4-3-3

Rate Factor

Changes pulse output 1 full scale flowrate.
An output is produced at the max frequency [No. 2-4-3-2] when preset flowrate is reached.

See 8.3

180.000

2-4-3-4

Lowcut

Changes low cutoff (%) of pulse output 1.
When proportion of flowrate falls below low cutoff where full scale flowrate [No. 2-4-3-3] is set at 100%,
the pulse output is clamped at 0.

See 8.3

0.0

ltem

Description

Setup

Default

2-4-4-1

Assign

Changes pulse output 2 assignment. (For functions, see 9.12 Pulse Output Function.)
If assignment is changed, reconfigure Trequency at full scale [No. 2-4-4-2], full scale flowrate [No. 2-4-4-3],
and low cutcff [No. 2-4-4-4] for optimum settings.

See 9.4

Mass Flow

2-4-4-2

Freq Factor

Changes the max freguency of pulse output 2. An output is produced at the frequency {duty 50%) set at
full scale rate [No. 2-4-4-3]. (If deuble pulse output is your cption at pulse output 2 assignment [No. 2-4-4-
1], this setting becomes invalid, however.)

See 9.3

1000.0

2-4-4-3

Rate Factor

Changes pulse output 2 full scale flowrate. An output is produced at max freqg. [No. 2-4-4-1] when preset
rate is reached. (If double pulse output is your option at pulse output 2 assignment [No. 2-4-4-1], this
setting becomes invalid, however)

See 9.3

180.0

2-4-4-4

Loweut

Changes pulse output 2 low cutoff (%).
When proportion of flowrate falls below low cutoff where full scale flowrate [No. 2-4-3-3] is set at 100%,
the pulse output is clamped at 0 (zero).

See 9.3

0.0
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9 Description of Incorporated Functions

9.2.5 Transition chart of view (4)

| MODE SELECT

¥

+ 2 "SEL1" operation

| : "SEL3" operation (For operating procedure, see 9.1.2 Switching operation.)

w1 "ENT" operation

2| 1.Password & Disp

N

> 1.Flow Param

2.Setup

3.Diag/Service

: N
! | 4.Maintenance

Y

I<

*1

2.DensParam

3.Temp Param

H

4.0utputs

Y

i

2 1.Ana. Output1

s
2.Ana. Output2

3.Pls. Qutput1

4.Pls. Qutput2

7 1.Function

2.Select

H
i

5.Status Output

Y

1.8ensor Fail

2.Txr Fail

3.Cal Fail

4.Conc Alm.

5.Satura. Alm.

6.Param Alm.

5

7.Txr Alm.

I

8.Slug Alm.

9.Cal in prog.

10.Fix Qutput

{

Exit

Y
SH{EIE
]

18 ‘.

6.Error Output

-1 Exit

-H

A

A

5.Status Input

f
L

Y

7| 1.Function

“ I<

2.Mode

-1 Exit

i
i

Y

6.H/L Alarm

2 1.Assign

2.H/L Alm. Type

3.High Alm. Po.

I<

4.Low Alm. Po.

5.H/L Aim. hys

- Exit

_I<

| Process screen

NOTE:

* 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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9 Description of Incorporated Functions

No.

ltern

Description

Setup

Default

2-4-5-1

Function

Changes status output assignment. (For detail, see 9.14 Status Qutput Function.}

See 9.4

Error
Status

2-4-5-2-1

Sensor Fail

1: Off = No assignment to status output, 2: On = Sensor Fail state is assigned to status output.
No output appears unless Status Qut is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Sensor Fail, see 10.1 Error Messages.

See 8.4

Off

24522

Txr Fail

1: Off = No assignment to status output, 2: On = Txr Fail state is assigned to status output.
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
hewever. For detail of Txr Fail, see 10.1 Error Messages.

See 9.4

Off

2-4-5-2-3

Cal Fail

1: Off = No assignment to status output, 2: On = Calibration Fail state is assigned to status output.
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Calibraticn Fail, see 10.1 Error Messages.

See 9.4

Off

2-4-5-2-4

Cone Alm.

1: Off = No assignment to status output, 2: On = Parameter alarm state is assigned to status output.
Nec cutput appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Concentration alarm, see 10.1 Error Messages.

See 8.4

Qff

2-4-5-2-5

Satura. Alm.

1: Off = No assignment to status output, 2: On = Saturated alarm state is assigned to status output.
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Saturation alarm, see 10.1 Error Messages.

See 9.4

Orff

24526

Param Alm.

1: Off = No assignment to status output, 2: On = Parameter alarm state is assigned to status output.
No output appears unless Status Qut is selected at status output function assignment [No. 2-4-5-1],
howsaver. For detail of Parameter alarm, see 10,1 Error Messages.

See 8.4

Off

2-4-5-0-7

Txr Alm,

1: Off = No assignment to status output, 2: On = Txr alarm state is assigned to status output.
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Txr alarm, see 10.1 Error Messages.

See 8.4

Off

2-4-5-2-8

Slug Alm.

1: Off = No assignment to status output, 2: On = Slug alarm state is assigned to status output.
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Slug alarm, see 10.1 Error Messages.

See 8.4

2-4-5-2-9

Cal in prog.

1: Off = Ne assignment to status output, 2: On = Cal in Progress state is assigned to status output.
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however. For detail of Cal in Progress, see 10.1 Error Messages.

See 8.4

Off

2-4-5-2-10

2453

Fix Qutput

Drive Qutput Po.

1: Off = No assignment to status output, 2: On = Fix output state is assigned to status output,
No output appears unless Status Out is selected at status output function assignment [No. 2-4-5-1],
however, For detail of Fix output, see 10,1 Error Messages.

The threshald value of a drive output can be set up.

See 9.4

See 9.4

Off

100

2-4-5-4

Mede

1: Off Active=With Status output condition "ON", status output is turned off.
2: On Active=>With Status output condition "ON", status output is turned on.

See 9.4

Off Active

No.

Itern

Description

Setup

Default

2-4-6-1

Analog

Selects analog output pattern when an alarm condition occurs (sensor failure, Txr fallure, or parameter alarm).
1: Downscale = Produces 2.4mA, 2: Zero = Produces 4mA, 3: Hold = Produces analog value as it is in
an error, 4: Upscale = Produces 21.6mA.

See 8.4

Downscale

2-4-8-2

Pulse

Selects pulse output pattern in an errer (sensor failure, Txr failure, or parameter alarm}.
1: Zero = Stops pulse output, 2: Hold = Produces pulse cutput value as it is in an error,
3: Upscale = Produces an 11kHz output.

See 9.4

Zero

No.

Iltem

Description

Setup

Default

2-5-1

Function

Changes status input assignment. {See 9.15 Status input functions.)

See 0.4

No function

2-5-2

Mode

Selects status input operating conditions.
1: Short Active = Means that status input is shorted and action begins.
2: Open Active = Means that status input is open and action begins.

See 8.4

Short Active

No.

ltem

Description

Setup

Default

2-6-1

Assign

Changes H/L alarm assignment. (See 8.16 High low alarm functions.}
To validate this setting, it is necessary that H/L alarm be selected at status output assignment.

See 8.4

Mass Flow

2-6-2

H/L Alm. Type

Selects type of H/L alarm.
1: High alarm = High alarm is active, 2: Low alarm = Low alarm is active,
3: H/L alarm = Both high and low alarms are active.

See 9.4

High Alarm

2-6-3

High Alm. Po.

Changes high alarm setting. A value exceeding this setting activates high alarm; when it falls below this
setting by H/L alarm hysteresis [No. 2-6-5], high alarm condition is reset. A setting smaller than low alarm
[No. 2-6-4] is not acceptable.

See 8.3

264

Low Alm. Po.

Changes low alarm setting. A value falling below this setting activates low alarm; when it exceeds this
setting by H/L alarm hysteresis |No. 2-6-5], low alarm condition is reset. A setting smaller than high alarm
[No. 2-6-3] is not acceptable.

See 8.3

2-8-5

H/L Alm. hys

Changes high/low alarm hysteresis sefting. Frequent annoying false alarms (repstitive alarm on/off in
short duration) can be alleviated by choosing a larger value. To get an accurate picture of alarm condition,
choose a smaller value.

See 8.3
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9 Description of Incorporated Functions

9.2.6 Transition chart of view (5)

| MODESELECT |

¥

v "SEL1" operation

}: "SEL3" operation {For operating procedure, see 9.1.2 Switching operation.)

I "ENT" operation

1.Password & Disp

2.Setup

| I<

>< 1.Test/Status

:

3.Diag/Service

2.Loop Test

= > 1.Self-Diag

H
I

Y
| I<I

1.Hardware

2.Drive coil Check

AV

3.Txr Condition

bV

4.LCD Test

Exit

A

»| 7| 1.Back Light

|2LeD

' la.LCD

L Exit

A

2 Installation

|

-1 Exit

[

4

i

1.Static

2.Dynamic

Exit

IH

A

ﬂ

7| 1.Fix Analog1

H<

2.Fix Analog2

H<

3.Fix Pulsel

H

4 Fix Pulse2

H<

5.8tatus Output

!

6.Status Input

-1 Exit

3.Calibration

P >

H

1.Autc Zero

L] Exit

I’<

‘ Process screen |

NOTE:

A

*1

* 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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9 Description of Incorporated Functions

No. ltem Description Setup Default
Runs a check for possible problems in the probe.
3-1-1-1 Hardware Faor details, see 9.6.1 Prcbe check. See 9.6.1 —
CAUTION: Be very careful as this check can stop outputs under certain circumstances.
Runs a check for an "open" in the drive coil.
3-1-1-2 Drive coil Check For details, see 9.6.2 Drive coil check. See 9.6.2 -
CAUTION: Be very careful as this check can stop outputs under certain circumstances.
. Runs a check for possible problems in the transmitter.
3113 Txr Condition For details, see 9.6.3 Transmitter check. Soe 9.6.3 -
Tests backlight for possible problems by forcibly turning it on and off. While test continues, the LCD remains dead.
3-1-1-4-1 | Back Light Performance test consist of WHT backlight lit (3 sec), ORG backlight lit (3 sec) and backlight unlit (3 sec) conducted | See 9.4 —
twice one after the other (total of 18 sec) and ends automatically. After the test, the LCD restores normal illumination.
Tests LEDs for possible problems by forcibly turning them on and off. While test continues, the LCDs
3.1-1-4-2 | LED remain dead. Performance test consist of RED LED lit (1.5 sec) and GRN LED lit (1.5 sec) conducted _
6 times alternately (total of 18 sec) and ends automatically. After the test, the LCDs restore normal
illumination.
Tests LCD for possible problems by illuminating and extinguishing all LCD dots. While test continues, the LCDs are
3-1-1-4-3 | LGD forcibly switched in and out. Performance test consist of all dots lit (3 sec) and all dots unlit (3 sec) conducted twice —
alternately and ends automatically {a total of 12 sac). After the test, the LCDs restore normal illumination.
No. Iltemn Description Setup Default
. Runs a check for stability of sensor signal at zero flow. o
3-1-2-1 Static For details, see 9.6.4 Pipeline oscillation check (zero flow). See 0.6.4
{o . Runs a check for stability of senser signal while allowing the fluic. _
3122 Dynamic For details, see 9.6.5 Pipeline oscillation check (fluid flowing). See 9.6.5
No. ltem Description Setup Default
Produces a simulated output of analog output 1. It is beneficial for testing cable fault and performance of
3-2-1 Fix Analog1 associated equipment. See 9.7 -
For details, see 9.7.1 Analog output.
Produces a simulated output of analog output 2. It is beneficial for testing cable fault and performance of
3-2-2 Fix Analog2 associated equipment. See 9.7.1 —
For details, see 9.7.1 Analog output.
Produces a simulated output of pulse output 1. It is beneficial for testing cable fault and performance of
3-2-3 Fix Pulse1 associated equipment. See 9.7.2 —
For details, see 9.7.2 Pulse output.
Produces a simulated output of pulse output 2. It is beneficial for testing cable fault and performance of
3-2-4 Fix Pulse2 associated egquipment. SeeD.7.2 -
For details, see 9.7.2 Pulse output.
Produces a simulated output of status output. It is beneficial for testing cable fault and performance of
3-2-5 Status Output associated equipment. S5e29.73 —
Faor details, see 9.7.3 Status output.
A Moniters status input. It is beneficial for testing cable fault and perfermance of associated equipment. _
3-2-6 Status Input For details, see 9.7.4 Status monitor input. See 9.74
No. ltem Description Setup Default
a Performs zeroing. When you perform zercing, verify that the flow is at zero. _
331 Auta Zero For details, see 9.8 Zeroing Function. See 9.5
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9 Description of Incorporated Functions

9.2.7 Transition chart of view (6)

¢ "SEL1" operation

‘ MODE SELECT | }: "SEL3" operation (For operating procedure, see 9.1.2 Switching operation.)
* &I "ENT" operation
> 1.Test/Status | > 1.Trim Analog1 P 2 1.4mA

........... pemmmm————

.......... Wi

| I<I

2.Loop Test 2.20mA

N S (U :
: 3.Calibration | Exit

3.Diag/Service

Y
[

N
4.Trim Analog —

| *1
3 5 2 Trim Analog2 » % 1.4mA ‘
‘ : i : N
; : L 2.20mA

| Y
‘ i < I <
5.Cnt/Ttl Reset » > 1.Count/Total
q
§ ! i | 2.Count/Total2

; 3 - I -

i o

4. Maintenance - >{ 1.Input Signals

H

2.View History

3.Telop Info.

H

i 3 4.Soft Version

A

T

| Process screen ‘

NOTE:
* 1 : For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).
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9 Description of Incorporated Functions

No. ltem Description Setup Default
Trims 4mA analog output 1. It is factory adjusted and normally further adjustment is not required.
3-4-1-1 4mA However, if it is absolutely necessary, follow the procedure outlined. See 9.9 -

For details, see 9.9 Analog Qutput Trim.

Trims 20mA analog output 1. It is factory adjusted and nermally further adjustment is not reguired.
3-4-1-2 20mA However, if it is absolutely necessary, follow the procedure outlined. See 9.9 -
For details, see 9.9 Analog Qutput Trim.

No. Itern Description Setup Default
Trims 4mA analog output 2. It is factory adjusted and normally further adjustment is not required.
3-4-2-1 4mA Haowever, if it is absclutely necessary, follow the procedure outlined. See 9.9 -

For details, see 8.9 Analog Cutput Trim.

Trims 20mA analog output 1. It is factory adjusted and nermally further adjustment is not required.
3-4-2-2 20mA However, if it s absolutely necessary, follow the procedure outlined. See 0.9 -
For details, see 9.9 Analog Output Trim.

No. Item Dascription Setup Default
Resets counter 1 and totalizer 1 reading to 0.
3-5-1 Gount/Totall For details, see 9.10 Reset Function. See 9.10 -
Resets counter 2 and totalizer 2 reading to 0.
3-5-2 Gount/Total2 For details, see 8.10 Reset Function. See 210 -
No. Item Description Setup Default
41 Input Signals The screen is used for maintenance. View only —
Shows the number of running hours of transmitter.
4-2 View History Can be switched 1o calendar view. (Incorporated clock is maintenance oriented; No updating takes place if -
power to the transmitter is interrupted.)
Yhen the number of running hours exceads 100,000, a black circle "®" begins to blink at lower left of LCD
which can be canceled.
4-3 Telop Info. 1: Off = "@" stays off irrespective of elapsed hours, 2: ON = warning "@" begins to blink after 100,000 See 9.4 ON
hours.
4-4 Soft Version Shows the software version and checksum value. View only —
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9.3 Parameter Value Entry

The procedure to enter a numerical data of parameters is described here. As an example,
reconfiguring the temperature damping factor from "4.0" to "4.2" is covered in this section. A similar
procedure applies to setting up other parameters.

Temp Param (1) Bring up the parameter item subject to setup.
1 Tem : Operate the view until the desired item subject to setup appears.
p Unit . PR . .
T Tenp DEaTE {For the procedure to view individual items, see 8.2.2 to 9.2.7 Transition chart.)
Exit When the cursor is moved and located at the desired item, click "SEL1" to bring up the
temperature damping factor setup screen.
v Click "SELT".
Temp Damp (2) Decide whether to modify this parameter or not. i
sec Current setting is shown. If you want to modify it, click "SEL 3" to proceed to the next
screen.
If the current setting is OK, click "ENT" and then "SEL3" to return to the menu select
4.0 screen.
EXT Temp Damp
Click "SEL3*/} | Click "ENT* sec
i :‘____________________9 4 .0 Click "SEL3", >
””” ik ENT
CHG
k4 -
Temp Damp (3) Numerical data adjustment
sec To move the cursor to the right, click "ENT",
[ 4.0 {As scroll continues, a click next to the rightmost digit brings up a numerical data field
0 where all digits are highlighted [decision window]; clicking "ENT" further brings the cursor
. to the leftmost digit.)
Hi 200.0 To increment the number, click "SEL1". To continually increment the number, hold "SEL1".
Lo 0.0 (The number changes in the order "0" = "1" = "W = 131 = 141 = 150 =5 1gn = 17" =3
N TR A
\3/ Click "ENT" twice. {) Move the cursor to the digit of interest.
Temp Damp With a change from '4.0" to "4.2" in mind, move the cursor to the 1st decimal place
sec subject to data adjustment.
® 4.0 Click "ENT" twice. (The next screen appears.)
4 . @ Adjust the numerical value.
Hi 200.0 With a change from "4.0" tc "4.2" in mind, adjust the number in the 1st decimal place from
Lo 0.0 "0 o "t
Click "SEL1" twice. (The next screen appears.)
= v CIICkDSEU twice. (@) Bring up the state ready to finalize numerical value entry.
emp Damp oo Click "ENT", readying for finalizing the entry.
° aa (The next screen appears.)
4 .
Hi 200.0
Lo 0.0
\/ Click "ENT" once.
Temp Damp {4) Finalize the entry.
sec Confirm that the desired numerical value is indicated.
[ 4.0 Click "SEL1" readying for final confirmation of entry.
(The next screen appears.)
¥ Click "SEL1".
Temp Damp (4) Activate the data entry.
sec 1) If the setting "4.2" is definitely OK, click "SEL3".
[ ] 4.0 Setting is now complete. The previous data 4.0 is replaced by 4.2 and the window
4 2 returns to the initial menu select screen.
- If you want to abort the setting process, click "ENT". {The next screen appears.)
Hi 200.0
Lo 0 . 0| Click "SEL3". _
BIA B Ext "
Click "ENT". v/ Click "ENT". ) N
Temp Damp @ If you want to abort the setting process, click "SEL3".
sec A numerical value "4.0" remains unchanged and the window returns to the initial menu
[ 4.0 select screen.
4 .2
Hi 200.0
Lo 0. 0| Click "SEL3".
0 K E m
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9 Description of Incorporated Functions

9.4 Parameter Selection

The procedure to select a menu item of parameters is described here. As an example, selecting
"Kelvin" in temperature unit setting is covered in this section. A similar procedure applies to setting up
other parameters.
(1) Bring up the parameter item to be configured.
TI%i Operate the view until the desired menu item to be set up appears.
(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart))
Move the cursor to the desired item, operate "SEL 1" to bring up temperature unit setup

2 Temp Damp

Exit
-3 screen.
w Click *SEL1",
Temp Unit (2) Decide whether to change this parameter or not.
® degC If you want to modify the current parameter shown, operate "SEL 3" to proceed
to the next screen.
If the current setting is acceptable, click "ENT" and "SEL 3" to return to the menu
select screen.
EXT Temp Unit
Click "SEL3". 4" | Click "ENT". ® deg C
P Click "SELS".
I SRUEELLEEEEEL s »
Click "ENT".
CHG +
h A
Temp Unit (3) A change in opticn select screen
® deg C (D Click "ENT" twice to select the desired item (Kelvin).
(To continue scrolling, hold down "ENT" key.)
2 deg F
3 Kelvin
4 deg R
Exit
s Click "ENT".
Temp Unit
® degC
1 deg C
3 Kelvin
4 deg R
Exit
\ Click "ENT". i
Temp Unit &) Confirm that the desired item (Kelvin) is selected.
® degC To activate this setting (Kelvin), click "SEL 1".
1 deg C To abort setting, click "ENT" twice and select Exit.
2 deg F
4 deg R (4) Finalizing the menu item.
Exit ) If the setting (Kelvin} is O.K., operate "SEL 3".
Temp Unit Setting ils complete and it returns to the initial
T Click "ENT" menu select screen.
Click TENT". 1 deg C ® degc To abort setting, click "ENT" twice. (The
: . 2 deg F screen below appears.)
i
| 4 deo R Olick "SEL3". -
EXT v
v LW @) To abort setting, click "SEL 3".
Temp Unit Temp Unit The unit remains unchanged and it returns to 4
® degC ® degC the initial menu select screen.
1 deg C 1 deg C To abort setting, click "ENT". {Next screen
2 deg F 2 deg F appears.)
3 Kelvin
4 deg R
Exit OE; ! 1@ ExT Operate "SEL3".
\j/ Click "ENT".
Temp Unit . . . ‘ .,
® deg C @ Ifitis desn‘ed to exit the un_\t_s_elect screen. click "SEL1".
1 deg C The window returns to the initial menu select screen.
2 deg F
3 Kelvin
4 deg R
,,,,,,, | Click "SEL1".
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9.5 Password Function

NOTE: For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).

To safeguard transmitter signals and readings against unauthorized parameter modification, you can
configure the transmitter to request entering a password before bringing up the configuration screen.

9.5.1 Password function setup

To enable the password function, it is necessary that the following items be set up.

(1) Password function setting (Password Set) (See 9.2.2 Transition chart and description (1) [No. 1-1].)
To activate password function, select "ON"; to deactivate it, select "OFF".

(2) Creating a password (Password) (See 9.2.2 Transition chart and Description (1) [No. 1-2].) Enter a
4-digit login password of numerals.

Once these setting are activated, entering a password is asked before any request for password
modification. Use extra care in the setup process because if the user forgets his password, there will
be no way to get to the reconfiguration screen.

MODE {1) Bring up "MODE SELECT" screen.

Repeat clicking "EXT" until "MODE SELECT" screen appears.

("MODE SELECT" screen is shown at left.)
(2) Proceed key operation to enter the setup screen.
| Click "SEL3" and the password setup screen appears.
i‘ Click "SEL3". (3) Decide whether to enter a password or not.

To enter a password, click "SEL3" to proceed to the next screen.

To exist the password entry process, click "ENT" and then click "SEL3"
to return to the normal screen.

SELECT

Password

%k ok ok
EXT 5 p
wor
Click “SEL3". | | Click "ENT". asswe

; Click "SEL3".
L * ok ok

Click "ENT".

SET
v + )
Password (4) Creating a password.

(1 Enter a numerical data.
Enter a password. {lh the example at left, password is "1234")
:k sk 3k To increment the numker, click "SEL1". To continually increment the
number, hold "SEL1". (Figure changes in the order "0" = "1" = "2" =
"3 5 SR D T = "8 =9t
N To move the cursor to the right, click "ENT". (As you scroll, a click next
Click "ENT™.%_ Click "ENT'. to the rightmost digit brings up a humerical data field where all digits
Password are highlighted [decision window]; clicking "ENT" further brings the
_cursor to the leftmost digit.)
123 (2} Bring up the state ready to finalize the numerical value entry.
(Next screen appears.)
A password value ("1234") is set up.
Click "ENT", readying for finalizing the entry.
7 Glick "ENT". (The next screen appears.)
Password

@; Finalize the entry.
Click "SEL1". The numerical data is finalized and a confirmation screen
appears.
(The next screen appears.)

| Click “SELT™.
Password @ 1f "1234" in this password screen is definitely OK, press "SEL3".
If the password is valid, "MODE SELECT" menu screen appears.
If the password is invalid, a message "Input error'" appears, bringing up
1234 the password entry screen again.

To abort the setting process, press "ENT". (The next screen appears.)

Fastword (5To terminate password entry, click

Click "SEL3". | Click "ENT". "SEL3" and the window returns to
[ the run screen.

1234

ck B & E]

% |Invalid password

* Valid password
v

(5) Password entry is complete. L

M ] A setup menu view screen | Mass Flow g/s

a8 5w 2Disp
2 Betup appears. 0.0000
2 Diag/Service Vol Flow L/min
4 Mainlenance

Exit 0.0000

s1 l
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9.6 Self-diagnostic Capabilities

Comprehensive self-diagnostic capabilities are incorporated in this transmitter. To derive the maximum
benefit from the instrument, make full use of these functions during maintenance and inspection for
early identification of trouble or for investigation of the causes of trouble in a fault condition.

9.6.1 Probe check

A diagnostic test can be conducted to see if the transmitter is free from any problem in the probe
circuitry. If an error is detected upon diagnosis, there is a possibility that it presents a risk to
maintaining accurate measurement. You are prompted to follow the instructions given at an NG sign.

Self-Diag (1} Bring up the item of function you want to use.
1 Hardware Firstly, scroll the menu downward until the probe check item (Hardware) appears. (For the
2 Drivecoil procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.) When the cursor
3 Txr Conditian is located at probe check (Hardware), press "SEL1" to bring up probe check start screen.
> 4 LcD Test
Exit P
l Click "SEL1".
Hardware (2) Decide whether to activate the function or not.
If running a probe check is desired, perform it at zero flow.
To start a prcbe check, click "SEL3" to proceed tc the next screen.
SET UP If you want to end the operation without running a check, press "ENT"
ZERO FLOW? and then click "SEL3", The window returns to the menu select screen,
EXT Hardware
Click "SEL3".
SET UP Click "SEL3".
ZERQO FLOW?
0 K E Imi
A 4
Hardware (3} Description of probe (hardware} check function.
DSP Voltage Run a hardware check screen appears with test results to be indicated at right.
Input Freq (During the check, GRN LED blinks on and off.)
Input Phase D When test is completed on all items, confirm the results at right. An "NG" indicates possible fault.
Input Amp If such is the case, take corrective action below:
Input Temp
Corrective action in case of NG
DSP Voltage: A fault in internal power supply is suspected; contact the factory for repair.

Results are indicated upon Input Freq: A fault in the frequency counter. Run a drive coil check (see 8.6.2 Drive coil check).
completion of individual If drive coil proves to be OK, a fault in circuitry is suspected; contact the factory.
checks.

Input Phase D: A fault in the phase difference measuring circuit. Run a transmitter check (see 2.6.3

Transmitter check). If it proves to be OK, a fault in the circuitry is suspected; contact the
factory.

Input Amp: A fault in the receiver circuit is suspected. Run a transmitter check {see 9.6.3 Transmitter
check). If it proves to be OK, a fault in the circuitry is suspected; contact the factory.

Input Amp: A fault in the temperature sensor. Run a transmitter check (see 9.6.3 Transmitter check).
It it proves to be OK, a fault in the circuitry is suspected; contact the factory.

L
Hardware (4) End of hardware check function
DSP Voltage oK To terminate hardware check, press "SEL3".
Input Freq oK Operation is brought to an end and the window returns to the initial menu select screen.
Input Phase D OK
Input Amp OK
Input Temp OK

I Click "SEL3".
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9.6.2 Drive coil check

A diagnostic test can be conducted to see if the drive coil is free from any problem. If an error is
detected upon diagnosis, there is a possibility that it presents a risk to maintaining accurate
measurement. You are prompted to follow the instructions given.

(1) Bring up the item of function you want tc use.
Firstly, scroll the menu downward until drive coil check item appears.
(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition

Self-Diag
1 Hardware

> chart.)
3 Txr Condition When the cursor is located at Drive Coil check, click "SEL1" to bring up
4 LCD Test Drive coil check start screen.
Exit

4
«+

iCIick "SELT".
Drive coil Check . . .
{2} Decide whether to activate the function or not.
If running a drive coil check is desired, perform it at zero flow.
To start a drive coil check, click "SEL3" to proceed to the next screen.
SET UP If you want to end the check process without running a check, click
ZERO FLOW? "ENT"and then click "SEL3". The window returns to the menu select
screen.
EXT Drive coil Check
Click "SEL3". i Click "ENT".
P SET UP Click "SEL3".
R ZERO FLOW?
Click "ENT".
0 K E IMi
h 4
Drive coil Check (3) Description of probe {hardware) check function.
Run Drive coil check screen appears and count down begins.
Resistance (The check lasts in 30 sec. approx.)
value {During the check, GRN LED blinks on and off))
Please Wait.
EEEEEEEEEN
* Proved acceptable * Proved unacceptable
Drive coil Check 1 Found to be OK

No problem is found in the drive coil.

To exit the drive coil check screen,

Click "SEL3".

QOperation is brought to an end and the
window returns to the initial menu select
screen.

Resistance
value OK

I Click "SEL3".

0

Drive coil Check @) An error is detected in diagnostics

A problem is found in sensor connections.

Verify the sensor for correct connections.

Resistance NG If connections appear to pe_z .OK and yet erratic condition persists,
an open sensor is a possibility. Contact the factory.

To terminate the drive coil check process, click "SEL3".
Operation is brought to an end the window returns to the initial
menu select screen.

value

h Click "SEL3".
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9.6.3 Transmitter check

A diagnostic test can be conducted to see if the transmitter is free from any problem. If an error is
detected upon diagnosis, there is a possibility that it presents a risk to maintaining accurate

measurement. You are prompted to follow the instructions given.
A precaution to remember: While the check is in progress, flow metering is disabled with flowrate at 0
(zero).

-

Self-Diag
1 Hardware
2 Drive coil

3 Txr Condition
!

4 LCD Test
Exit

¥ Click "SEL1".

Txr Condition
Temp connect
P.O. connect
Drive Coil
EEPROM

Data Update
Txr Temp

(1) Bring up the item of function you want to use.

Firstly, scroll the menu downward until transmitter check (Txr Condition} appears.
(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.}

(2) Run the function
Place the cursor over transmitter check (Txr Condition} and click "SEL1".
Transmitter coil check begins and the next screen appears.

(3) Description of transmitter check function
A check is conducted sequentially on individual items and results are
indicated at right.
(During the check, GRN LED blinks on and off.)

(1) Diagnostic resLits are OK.
No problem is found in the trans-
mitter. A switch to menu select

Txr Condition
Temp connect OK

P.O. connect OK .
‘ » brive Coil oK screen takes place automatically.
* All items found OK EEPROM oK
Data Update O K
* Certain items found unusual. Txr Temp O K

Condition
-Transmitter
Condition

Txr Conditiaon @) A problem is found in the diagnostic test.
Temp Connect NG A fault is in the transmitter.
P.O. Connect NG Review the nature of item found to be NG and correct the conditions
Drive coil NG according to the instructions below.
EEPROM NG To exit the transmitter check process, click "ENT".
Data Update NG Corrective actions in case of NG
Txr Temp N G . . . }
Failure OK? Temp. Connect: A fault is found in temperature sensor connections. Verify
- sensor connections. (See 7. Wiring Connections.)
| Click "ENT". If erratic condition persists, contact the factaory.
i P.C.Connect; A fault is found in pickeff sensor connections. Verify sensor
| connections. (See 7. Wiring Connections.)
| If erratic condition persists, contact the factory.
: | EEPRCM: Erratic data in EEPROM. A problem in operation is a
! ! possibility; contact the factory. A problem in proper operation
: i is a possibility; contact the factory.
i i Date Update: Data error exists. A problem in proper operation is a
i | possibility; contact the factory.
: | Txr Temp: Internal temp. of transmitter is out of acceptable range;
! | continued operation in this condition will reduce life of
1 N parts.
Floaso Take necessary steps to lower temp.
If NG sign persists despite normal ambient temperature, a
CS"e”nfSGo' r’" & Check defect in the transmitter is suspected; contact the factory.

@) A warning message upon detection of a fault.
To exit the transmitter check process, click "ENT".

continue OK?
\Jy Glick "ENT",
Still measure? “4) A warning message upon detection of a fault.

Not supported
condition.

| Click "ENT".

The message tells the operator that correct measurement is no longer
warranted under the current conditions..

To exit the transmitter check process, click "ENT".

Operation is brought to an end and the window returns to the initial menu
select screen.

XDPIBO48EN-C

97



9 Description of Incorporated Functions

9.6.4 Pipeline vibration check (at zero flow)

This check diagnoses your flow measurement installation for condition — whether it is free from
external disturbances and noises resulting from pipeline vibration or other factors. To be successful in
obtaining accurate results, run the test at zero flow.

Upon completion of the check, diagnostic results will be indicated and you will be prompted to follow
the instructions given.

Tnsiallalion (1) Bring up the item of function you want to use.
m_ Firstly, proceed key operation to show Installation (pipeline vibration check) (zero
2 Dynamic flow) screen.
Exit {For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)

When the cursor is placed over pipeline vibration check (Static), click "SEL1' to
bring up pipeline vibration check (Static) (zero flow) start screen,

F 3

lr Click "SEL1". (2) Decide whether to activate the function or not.
Static If you want to run pipeline vibration check {Static) (zero flow), conduct it at zero
Installation flow. To start Static check (zero flow), click "SEL3" to proceed to the next screen.
SET UP To exit the check process without running a check, click "ENT" and then click

"SEL3". The window returns to the menu select screen.
ZERQ FLOW?

Fld B exT Static

Click "SEL3". H Click "ENT". Installation

i SET UP

e ZERO FLOW?

Click "ENT". Click "SEL3".
0 K E Iai
F 3
Static (3) Description of probe check function

Installation Run pipeline vibration check (Static) (zero flow) start screen appears and count

down begins. (The check lasts in 30 seconds, approx.)
{During the check, GRN LED blinks on and off.)

Please Wait.

EEEEEEEEEE
(AQ Diagnostic results

:ﬂ * Best Condition
(1} Best Condition is indicated.

Best Condition. Top ra_ted t_:ondition, permitting accurate and satisfactory measurement. Use the
meter in this state.

To end pipeline vibration check (Static) (zero flow) process, click "SEL3". Cperation
is brought to an end and the window returns to the initial menu select screen.

Click "SEL3".

v

L B BN

ﬁ * Good Condition 4

2 Good Condition is indicated.
Sufficient for flow measurement. Use the meter in this state.

Good Condition. To end pipeline vibration check (Static) (zero flow) process, click "SEL3".
Operation is brought to an end and the window returns to the initial menu select
screen.

Click "SEL3". .
ﬁ * Not so Good Condition F 8
3 Not so Good Condition

N e d Flow signal fluctuates. Verify influences of pump vibration or other disturbances.

ot s g °d°. i To stahilize flow signal fluctuation, we suggest o select a larger damping factor for

Neood t° nartton. the flow. To end pipeline vibration check {Static) (zero flow} process, click "SEL3".

e;‘d ) t‘.’ ‘ Operation is brought to an end and the window returns to the initial menu select
a rtron ow screen.
damp factor.
Click "SEL3".

v

I ;I = > TR

ﬂ {4} Bad Condition 2+

Flow signal fluctuates excessively.

Bad Condition. Inspect the pipeline for condition. (See 6.4 Piping Instructions.)
Check the Verify influences of pump vibration or other disturbances.
installation To stabilize flow signal fluctuation, we suggest o select a larger damping factor for
-Pumping Noise the flow. To end pipeline vibration check {Static) (zero flow} process, click "SEL3",
-Other Operation is brought to an end and the window returns to the initial menu select
instruments screen.

Click "SEL3".
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9.6.5 Pipeline oscillation check (at normal flow)

This check diagnoses your flow measurement installation for condition while allowing the fluid flow —
whether it is free from external disturbances and noises resulting from pipeline vibration or other
factors. Upon completion of the check, diagnostic results will be indicated and you will be prompted to
follow the instructions given.

During the process of diagnosis, analog output and pulse output operations are suspended.

Installation (1) Bring up the item of function you want to use.
1 Static Firstly, proceed key operation to show Installation (pipeline vibration check) screen.
(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
Exit When the cursor is placed over pipeline vibration check (Dynamic), click "SEL1" to
x| bring up pipeline vibration check (Dynamic) start screen.
Click "SEL1".
Dynamic (2) Decide whether to activate the function or not.
Installation If you want to run pipeline vibration check (Dynamic), settle down the flow to a
steady state and then click "SEL3" to go to the next screen.
SET UP To exit the check process without running a check, click "ENT" and then click
STABLE FLOW ? "SEL3". The window returns to the menu select screen.
m EXT Dynamic
Click "S£L3". /" | Click "ENT", Installation
: i SET UP Click "SEL3".
Pl sTABLE FLOw >
Click "ENT",
0 K El |ai »
h A
Dynamic (3) Description of probe check (Dynamic) function
Installation Run pipeline vibration check (Dynamic) screen appears and countdown

begins.
(The check lasts in 30 seconds, approx.)
(During the check, GRN LED blinks on and off.)

Please Wait.

AEEEEEEEEER
+ Stable flow
Dynamic (4) Diagnostic results
Installation (1" Stable flow
Stable flow signals. Satisfactory condition for measurement. Use the meter in
Stable flow. this state.

To end pipeline oscillation check, click "SEL3". Operation is brought to an end
and the window returns to initial menu select screen.

Click "SEL3".

v

I ;I = > T -

ﬂ # Not so stable flow

Dynamic
Installation

{(Z) Not so stable flow
Flow signal fluctuates.
To stabilize flow signal fluctuation, we suggest to select a larger damping
facter for the fluid flow.

Not so To end pipeline oscillation check process, click "SEL3". Operation is brought
stable flow. to an end and the window returns to the initial menu select screen.

L B 5 |

* Unstable flow
3 Unstable flow

D - Flow signal fluctuates excessively; Inaccurate measurement is a possibility.
ynamigc We suggest to inspect the pipeline once for condition (zerc flow). (See 9.6.4

Click "SEL3".

A 4

Installation Pipeline vibration check (zero flow).
To stabilize flow signal fluctuation, we suggest to select a larger damping factor
Unstable flow. of flow. 9 99 9 ping

To end pipeline oscillation check process, click "SEL3". Operation is brought to
an end and the window returns to the initial menu select screen.

L B BN [Gecsoe
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9 Description of Incorporated Functions

9.7 Simulated Signal Input/Output Capabilities

This transmitter features simulated output and input monitor functions. They are beneficial for running
a loop check after installation and for diagnosing erratic flow signals.

9.7.1 Analog Output

An analog output is available at any current magnitude. (The procedure to provide a 12.00mA
simulated output of analog output 1 is described here in the example below.)
(For key-in procedure, see 9.1.1 Key operation.)

Loop Test (1) Bring up the item of function you want to use.
Firstly, proceed key operation to show a screen for simulated output of analog
5> Fix Analo o output 1. (For the procedure to view individual items, see 9.2.2 to 9.2.7
3 Fix Pul gﬂ Transition chart.) When the cursor is placed over simulated output of analog
X ultse output 1 (Fix Analog 1), click "SEL1" to bring up the simulated output setup
g g Itx tP ul SOe t2 ; screen for analog output 1.
atus utput [
N 6 Status Input b
+ Click "SEL1".
Fix Analog 1 (2) Decide whether to activate the function or not.
m A If you want to start simulated output of pulse output 1, click "SEL3" to
proceed to the next screen.
To abort the process without producing a simulated output, click "ENT" and
4 0 0 then click "SEL3". The window returns to menu select screen.
m EIXT Fix Analog 1
Click *SEL3". " | Click "ENT". m A
P Click "SEL3".
A T 4.00 >
Click "ENT".
CHG 1
v
Fix Analog 1 (3) Enter a simulated output value.
m A Set up a simulated current output current value desired.
For setup procedure, see 2.3 Parameter Value Setup (3).
0 0 (In the following screen, a value 12.0000 is finalized.)
H i 21.60
Lo 2.40

(4} Run a simulated output
m A () If a simulated output "12.0000" displayed is definitely QK, click "SEL3".
If you want to abort the simulated output process, click "ENT" and then click

Fix Analog 1

"SEL3". The window returns to menu select screen

Hi 21.60
Lo 2.40
m AE.XT Fix Analog 1
Click "SEL3". i iCIick "ENT". m A
[
Y — 12.00
Click "ENT". Hi 21.60
Lo 2.40
0 K E m
v
Fix Analog 1 (5) Simulated output of analog output 1 is now generated.
Output of analog output 1 is fixed to 12.00mA.
Fld dev Analog 1 {Unaffected by obtained measurements, error processing or other factors.)
is fixed at (During the check, GFN LED blinks on and off.)
If you want to cancel the simulate output process, click "SEL3".
12.00mA Simulated output stops and the window returns to initial menu select screen.

| Click "SEL3".
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9.7.2 Pulse Output

A pulse output is available at any frequency desired. (Simulated output in pulse output 1 is described
here in the example below.) This section covers the procedure to provide a 2100Hz simulated pulse
output. A similar procedure applies to other output settings.

Loop Test (1) Bring up the item of function you want to use.
1 Fix Analog 1 Firstly, proceed key operation to show a screen for simulated output of pulse
2 Fix Analog 2 output 1 (Fix Pulse 1).

5 Fix Pul 1 {For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
x Pulse When the cursor is placed over simulated output of pulse output 1 (Fix Pulse 1),

4 Fix Pulse 2 click "SEL1" to bring up simulated output setup screen for pulse output 1.
5 Status OQutput |,
<

6 Status Input

] Click "'sELT".
Fix Pulse 1 (2) Decide whether to activate the function or not.
Hz If you want to start simulated output of pulse output 1, click "SEL3" to proceed
to the next screen.
To abort the process without running a simulated output, click "ENT" and then
1 0 0 0 0 . 0 "SEL3". The window returns to menu select screen.

B B ext Fix Pulse 1

Click "SEL3". 4\ | Click "ENT". Hz

s 10000.0

Click "ENT".

Click "SEL3".

v

CHG E m r

(3) Enter a simulated output value.
Set up a simulated output frequency desired.
For the setup procedure, see 9.3 Parameter Value Setup (3).
{In the following screen, a value 2100.00 is finalized.)

h 4

Fix Pulse 1
Hz

foooo.o0

Hi 11000.0
Lo 0.1

Fix Pulse Press ENT to move the cursor to the right.

Press the SEL key to change the value in the cursor
section.

When all the numbers are highlighted, press the SEL
key. The output frequency can be set.

Fix Pulse 1 (4) Run a simulated output.
Hz If a simulated output "2100.0" is definitely OK, click "SEL3".
If you want to abort the simulated output process, click "ENT"
and then click "SEL3".
2100.0 The window returns to menu select screen.
Hi 11000.0
Lo 0.1
AR cx .
T - F Pul 1
Click *SEL3". /v | Olck "ENT". e ruiee Hz
i Click "SEL3",
sl 2100.0
Click "ENT Hi 11000.0
Lo 0.1
0 K E Iai
v

(5) Simulated output of pulse output 1 is now generated.

Fix Pulse 1 Output of pulse output 1 is fixed to 2100Hz.

{Unaffected by obtained measurements, error processing or other factors.)
Fld dev Pulsen {During the check, GRN LED blinks on and off.)
is fixed at If you want to cancel the simulate output process, click "SEL3".

Simulated output stops and the window returns to initial menu select screen.
2100.0Hz

| Click "SEL3".
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9.7.3 Status Output

A status output is available at any level desired. This section covers the procedure to provide a
simulated status output in the setting ON. A similar procedure applies to other output settings.

{1} Bring up the item of function you want to use.

Loop Test Firstly, proceed key operation to show a screen for simulated output of status

2 Fix Analog 2 outplt (Status Output).
3 FixPulse 1 {For the procedure to view individual items, see 8.2.2 to 9.2.7 Transition chart.)
4 _Fix Pulse 2 When the cursor is placed over Status Output, click "SEL1" to bring up simulated

output setup screen for status output.
6 Status Input <+
Exit

{2} Decide whether to activate the function or not.

Click "SEL1". If you want to start simulated output of status output,
click "SEL3" to proceed to the next screen.

To abort the procedure without running a simulated
Status Qutput output, click "ENT" and then "SEL3". The window [Status Output
returns to menu select screen,

EXT (3) Enter a simulated output value. CHG
. . Select the simulated output mode. —_— -
Click "SEL3". For the setup procedure, see 9.4 Parameter Selection (3). Click "SEL3".
Status Qutput Status Quitput Status Quiput

1 Off 1 Off

2 an
Exit Click "ENT". -m1
Click "SEL1". Click "SEL1".
{(4) Run a simulated output.
If setting "On" is definitely OK, click "SEL3".
2 L
Status OQutput Status Output Status Qutput Status Qutput
1 Qff Off
2 On
Exit Exit

AR exr ExT
Click "SEL3". Cligk "SEL3". Click "SEL3". Click "SEL3".
{5} Status output is now generated.
Output of status output is fixed to On,

o {Unaffected by obtained measurements,

Sta tCLll > E’NE'I_I put error processing or other factors.) Status Outpul
Fla d‘c : {During the check, GRN LED blinks on and off.) .

ev } If you want to cancel the simulate output process, d dev )
Status Out is click "SEL3". Status Out is

fixed at
Click "ENT".

Simulated output stops and the window returns to fixed at

off initial menu select screen.

Click "ENT".
Click "SEL3". Click "SEL3".
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9 Description of Incorporated Functions

9.7.4 Status Input

You can monitor the status of status input signal.

Loop Test

1 Fix Analog 1
2 Fix Analog 2
3 Fix Pulse 1
4
5

(1) Bring up the item of function you want to use "ENT".

Firstly, proceed key operation to show a screen for Status Input monitor.
When the cursor is placed over status input monitor (Status Input), click

"SEL1" to bring up status input monitor screen.

F 3

— Fix Pulse 2
Status Output
Click "SEL1".
(2) Status input monitor active now.
The screen changes in the status input menitor mode.
If you want to cancel the input monitor mode, click "SEL3".
Input monitor mode is canceled and the window returns to menu select
screen.
* Status signal is in the open. * Status signal is in the short.
hd v
Status Input * Status signal is in the short, Status Input
A current state '_A current state
is ... Open g is Short
* Status signal is in the open. ﬁ m
Click "SEL3". Click "SEL3".

XDPIBO48EN-C
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9 Description of Incorporated Functions

9.8 Zeroing Function

This feature detects errors in zeroing and reduces offset flowrate drift to minimum. At the stage of
installation and in cases where flow conditions significantly change, zeroing is an essential part of the
routines required for maintaining accurate and consistent measurement.

During the zeroing, fill the sensor unit completely with the fluid the temperature of which is within
+10°C from the temperature at which it operates.

A CAUTION:

1. Before using this function, close both the display lid and the terminal lid of the
transmitter and make sure that the transmitter is in the condition as the actual
operating condition.

2. Fluid (liquid) must completely fill the sensor unit and be absolutely at zero flow.

Accurate zeroing cannot be achieved unless fluid flow is completely halted.

4. Ensure that the shutoff valve has no leaks.

w

Zero adjustment comes in three options: with LCD switches, with status input, and through
communication. Each has identical functions. Choose one that best suits your task.
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9 Description of Incorporated Functions

9.8.1 Through LCD display switches

NOTE: This function is disabled in Write Protect mode (refer to section 9.2).

Calibration

(1) Bring up the item of function you want to use.
Firstly, proceed key operation to show Calibration (Aute Zero) screen.
(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
When the cursor is placed over zeroing (Auto Zero), click "SEL1" to bring up the next
confirmaticn screen.

Auto Zara
FLEASE CHECHK.
INJOUTLET VALVE
#CLOSED/NON FLOW

Click *SEL3", |

Auta Zero

IF EXE ZERQO ADJ
PARMANENT DATA
-LOST -

EXT

Click "SELS”/ EG“EK "ENT". |IF FXF 7ZFRO any
L s PARMANENT DATA

(2) Confirm zero flow

Shut off valves hefore after the meter and verify that fluid flow is halted.

Upon confirmation of steady state, click "SEL3" to proceed to the next screen.

If fluid flow is not completely halted, click "ENT" followed by clicking "SEL3".

Do not attempt zeroing. (Ensure zero flow once again before you perform zeraing.)
Auto Zeora
NG Click "SEL3".

#CLOSED/NON FLOW

(3) Confirm precautionary notes during zeroing.
Performing zeroing overwrites previcus zero setting.
Reconfirm. If no problem is found, click "SEL3" to proceed to the next screen.
If you want to reconfirm the state, click "ENT" followed by clicking "SEL3". Do not
attempt to run zeroing. (Upon reconfirmation of the state, perform zeroing.)

Auto Zero

Click "SEL3".

Auto Zere
kgimin

000.10

SET UP
ZERO FLOW?

Click "ENT".

-LOST -

o« B [

(4) Confirm before performing the zercing
The current zero offset is shown.
If you want to perform zeroing, click "SEL3" to proceed to the next screen.
If you want to reconfirm the state, click "ENT" followed by clicking "SEL3". Do not run
zeroing. {Upon reconfirmation of the state, you may perform zeroing.)

Auto Zero

kg/min

— 000.10 Click "SEL3".

Auta Zero
kg/min

120.00

Scnsor Input
stabilizing...

SET UP
ZERO FLOW?
0K

(5) Zeroing in progress
Zeroing is now in progress. {During the zero adjustment, GRN LED blinks on and off.)
As a warning, RED backlight lights for 1 sec at start and end of zeroing.
(Zeroing lasts for 30 sec. approx.)

(B) Auto zero results

Upon completion of auto zero, results are indicated; 3 sec later, the window returns to menu select screen.

If zeroing has failed, you cannot expect accurate measurement in this state.
Reconfirm the state and perform the zeroing once again.

In case of auto zero failure, an error message "Auto Zero Failure" appears.
(For details, see 10.1 Error Messages.)

* Zeroing successful

u % Zeroing failed

Auta Zero
kg/min

0.00

Succeeded.

Auto Zerao
kgimin

120.00

Failed.

U * 3 sec elapsed

H * 3 sec elapsed

XDPIBO48EN-C
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9 Description of Incorporated Functions

9.8.2 Through status input signal

You can perform the zeroing with status input
signal. Follow the procedure given below for
preparation and operation:

(1) Preparation to assign status input to
zeroing

e Set status input function to "Auto Zero".
(For details of setup, see 9.15 Status Input
and 9.2.5 Transition chart (4) [No. 2-5-1].)

e Setinput mode of status input.
(For details of setup, see 9.15 Status Input
and 9.2.5 Transition chart (4) [No. 2-5-2].)

(2) Preparation to assign zeroing in progress to
status output

(You can perform the zeroing without this
setting. You may omit this procedure if not
required.) By completing the settings that
follow, you can monitor the zeroing status with
status output.

e Set function assignment of status output to
"Error Status".

e Set adjustment item of status output to
"On".

e Set working output of status output. (For
detail of setup procedure, see 9.14.3 Status
output and 9.2.5 Transition chart (4) [No. 2-
4-5-1], [No. 2-4-5-2-8], and [No. 2-4-5-3].)

(3) Procedure to run the zeroing

By working with separately input, you can
perform the zeroing. Follow the procedure
outline below:

(1) Preparation

Verify the following precautions: During the
zeroing, fill the sensor unit completely with the
fluid the temperature of which is within +10°C
from the temperature at which it operates.

A CAUTION:

1. Fluid (liquid) must completely fill the
sensor unit and be absolutely at zero flow.

2. Accurate zeroing cannot be achieved
unless fluid flow is completely halted.

3. Ensure that the shutoff valves, etc. have
no leaks.

(2 Run the zeroing: set the status input to 0.3
sec or longer in the "Short" (when input mode
is "Short"). Upon detection of an input, the
zeroing process starts and this process lasts in
about 30 seconds.

In the event zeroing has failed, you cannot
expect accurate measurement. Upon
completion of zeroing, do not forget to run a
check for possible errors.

9.8.3 Through L-Cor software
communication

NOTE: This function is disabled in Write
Protect mode (refer to section 9.2).

Zeroing can be conducted through
communication, using the L-Cor Configuration
Software. For detail of procedure, see the
L-Cor software instruction manual.
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9.9 Analog Trim Function

NOTE: This function is disabled in Write Protect mode (refer to section 9.2).

The transmitter is provided with two analog outputs. Both are factory adjusted and requires no further
adjustment. However, if it is absolutely necessary to readjust, follow the instructions outlined below.

Prior to making adjustment, connect required measuring instruments in place for making output level
measurement of analog output. Covered below is the procedure to make 4mA trim of analog output 1
(trimming 4.1mA to 4mA in the example below). A similar procedure applies to other adjustments.

Trim Analog

2 20mA
Ret. to Top
Exit

(1) Bring up the item of function you want to use.
Firstly, proceed key operation to show Trim Analog 1 screen (4mA trim of analog output 1).
(For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
When the cursor is placed over 4mA trim of analog output 1, click "SEL1" to bring up
4mA trim screen of analog output 1.

d (2) Decide whether to perform analog trim or not.

Click "SEL1".

To perform 4mA trim of analog output 1, click "SEL3" to proceed to the next
screen.

If you want to stop the adjustment, perform the "ENT" operation to select EXT,
and then perform the "SEL3" operation to return to the item selection screen.

Trim Analog 1 Trim Analog
amA mA 4amA
4.000 0 4.0000
"ENT".
EXT CHG
Click "SEL3". Click "SEL3",

Trim Analog 1

(3) Enter the present output value. (The transmitter produces 4mA output now.}

4mA mA At present, the output of analog output 1 is fixed to 4mA.
Enter the current reading (4.1mA) of the instrument cennected.
E . 0 0 0 0 For the setup procedure, see 9.3 Parameter Value Setup (3).
. {In the screen below, a value 4.1000 is finalized.)
Hi 5.6000
Lo 2.4000
ENT:
Trim Analog 1 Movethecursor |Trim Analog 1
4mA maA| SEL: 4mA mA
Change the value
—p Highlight the entire number with ENT
ﬂ . 1 0 0 0 cperation.
Hi 5.6000
Lo 2.4000
l Click "SEL1".
Trim Analog 1 Trim Analog 1
4mA mA 4mA mA
4.1000 4.1000 |
Hi 5.6000 Cé‘ﬁ# Hi 5.6000
Lo 2.4000 : 2.4000
0 K E |ﬂi
Click "SEL3". Click "SEL3".

(4) Conform the measurement value.
If the measurement value "4.1000" is definitely OK, click "SEL3".
4mA trim of analog output 1 is performed accordingly.

If you want to step the adjustment, perform the "ENT" operation
to select EXT, and then perform the "SEL3" operation to return to
the item selection screen.

v

Trim Analeg 1
4mA

Fld dev output
4mA egual to

reference meter?
| ox B [N | L BB n~no

| Click "SEL3". Click "SEL3".

Trim Analog 1
4mA

Fld dev output
4mA equal te
reference meter?

(5) Gonfirm the current reading of analog output1.
Analog output 1 produces the 4mA output that has just been trimmed.
Confirm the current value of the instrument connected.
If the instrument reads 4mA and requires no further trimming, click "SEL3".
If the reading on the instrument is not 4mA and you think the adjustment is inadequate,
perform the “ENT” operation and select NO.
After that, if you perform the "SEL3" operation, you can return to (3) again and enter the value.

XDPIBO48EN-C
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9.10 Reset Function

NOTE: This function is disabled in Write Protect mode (refer to section 9.2).

The transmitter is provided with two pulse outputs along with two counters (1 and 2) and two totalizers
(2 and 2) which work in sync with pulse output. If it is desired to reset one particular counter and its
associated totalizer, follow the procedure outlined below. (Since the totalizer counts pulses coming in
from the counter, you cannot reset them independently.)

The procedure to reset the counter / totalizer 1 to 0 is described here as an example. The same
procedure applies to the other pair.

Cnt/Ttl Reset (1) Bring up the item of function you want to use.
1 Count/Total 1 Firstly, proceed key operation to show counter/totalizer 1 reset (Cnt/Ttl Reset )
> T | 2 screen.
?Ec;LIJ tn t/Tota {For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
When the cursor is placed over counter/totalizer 1 reset (Count/Total 1), click
"SEL1" to bring up the Count/Total 1 reset screen.
-
Click "SEL1".
Count/Total 1 (2) Decide whether to reset to 0 or not.
The present counter reading is indicated.
If you want to reset to 0, click "SEL3". The next screen appears and the counter
reads 0.
12 3 4 5 6 7 8 If you want to cancel the reset process, click "ENT" and then click "SEL3".
The window then returns to menu select screen.
EXT Count/Total 1
Click "SEL3". ’E\ i Click "ENT".
: > Click "SEL3".
—— 123456738 >
Click "ENT". i
0 K E m
v
Count/Total 1 (3) The present counter reading after the reset operation is indicated.
If you want to abort the reset process, click "ENT" followed by clicking "SEL3"
and the window returns to menu select screen.
0 If you want to reset to 0 once again, click "SEL3".
Count/Total 1
Click "SEL3".
Click "SEL3".

Click "ENT".

ok @ BN
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9.11 View Variables Screen Setup

NOTE: For this function, the setting change is disabled in Write Protect mode (refer to section 9.2).

Display / Hide and priority of variables view can be set up at the view variables screen. Follow the
procedure outlined below:

Process Var. (1) Bring up the item of function you want to use. ‘ o o
1 Var. Priority Eg’rs;gr,] proceed key operation to show the variables view priority setup (Var. Priority)
2 E efresh LCD (For the procedure to view individual items, see 9.2.2 to 9.2.7 Transition chart.)
3 on ‘ When the cursor is placed over variables view priority setup (Var. Priority), click "SEL1"
4 Decimal Place to bring up Var. Priority setup screen.
Ret. to Top
Exit <
Click "SEL1".
A
Var. Priority (?) Decide whether to change priority of variables or not.
M as-s 1 cntz 6 The current priority of variables is shown.
If you want to change the priority, click "SEL3" and the next screen, Var. Priority,
Vol 2 Ttl1 7 appears
Dens 3 AtIZ 8 If you want to cancel the priority change process, click "ENT" followed by
Temp 4 Anal 9 clicking "SEL3" and the window returns to menu select screen.
Conc O Ana2 10
Cnt 5
EXT Var. Priority
Click "SEL3". ‘M | Cliek "ENT". Mass 1 Cnt2 6
P vol 2 Tl 7 N
| eeeeeeen Dens 3 Atl2 g | GiKSHLS .
brommomooomoosooooooooo Temp 4  Anal 9
Click "ENT*. Conc O AnaZ2 10 ? §
Cnt 5
CHG
Var. Priority (3) Configuration of Display Order
The current display order for each item is shown.
The set value determines the order in which the items are displayed on the
Vol Flow 2 measurement screen, and setting it to 0 will hide the item.
Density 3 You can rearrange the order by changing the value using S1 and scrolling with
Temp 4 ENT.
Concent 5 {Refer to section 9.3 for instructions on configuring parameter values.)
Counterl 6
The following measurements can be configured:
1. Mass Flow: Instantaneous mass flow rate
2. Vol Flow: Instantaneous volume flow rate or instantaneous volume flow
rate (fixed density)
3. Density: Density or fixed density
4. Temp: Temperature
5.Conc:  Concentration
6.Counter1:Pulse output 1 count value
7.Totalizer1:Pulse output 1 accumulated flow rate value
8.Counter2:Pulse output 2 count value
9. Totalizer2:Pulse output 2 accumulated flow rate value
10.Ana.Out 1:Analog output 1 percentage value
Var. Priority 11.Ana.Out 2:Analog output 2 percentage value
Total 'z erl 8 After completing the configuration, move the cursor to "Set" and press "S1".
Totalizer 2 9 A confirmation screen for the display order will appear.
Ana. Out 1 10
Ana. Out 2 11 )
b

Click "SEL1".
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9.12 Pulse Output Function

NOTE: For this function, the setting change is
disabled in Write Protect mode (refer to
section 9.2).

The transmitter is provided with two pulse
outputs which can be set up as independent
outputs. Attractive features include a double
pulse output created by allowing two pulses
out of phase by 90 or 180 degrees, and a
bidirectional pulse output - linked with status
output signal, enabling the operator to
discriminate the direction of flow. Refer to the
following topics for description of these
features. (NOTE: When the pulse output
assignment, full scale flowrate, or frequency at
full scale is modified, the Counter/Totalizer will
be reset.)

9.12.1 Pulse Output 1

If you want to use pulse output 1, it is required
that the following be set up.

For using bidirectional pulse output or double

pulse output, be sure to set the assignment of
interest.

Setup procedure

(D Pulse output 1 assignment (Assign) (See
9.2.4 Transition chart (3) [No. 2-4-3-1].) Kind of
flow is selected.

Mass flow
Volumetric flow

e Mass flow:
e Volume flow:

(2) Frequency of pulse output 1 at full scale
flowrate (Freq Factor) (See 9.2.4 Transition
chart (3) [No. 2-4-3-2].)

The frequency at the flowrate set in (3) is set
up. Set it to match the measurable range of the
instrument that measures pulse output.
Acceptable setting range is from 0.1 to
10000Hz.

(3 Full scale flowrate of pulse output 1 (Rate
Factor) (See 9.2.4 Transition chart (3) [No. 2-4-
3-3].) An output is generated at the frequency
set in (2) when the preset flowrate is reached.

(@) Low flow cutoff of pulse output 1 (Lowcut)
(See 9.2.4 Transition chart (3) [No. 2-4-3-4].)
When the proportion of flowrate is smaller than
the low flow cutoff value - where the flowrate
setin (3) is set to 100% - the output is clamped
at 0. Acceptable setting range is from 0.0 to
10.0%.

(5) The state of pulse output in an error (Pulse)
(See 9.2.5 Transition chart (4) [No. 2-4-6-2].)
Pulse output value in an error can be selected
from the following three options:

e Zero: Pulse output is halted.

e Hold: Pulse output immediately
before an error is maintained.
11kHz is output. (For detail of
output in an error, see 10.1
Error Messages.)

9.12.2 Pulse Output 2

e Upscale:

If you want to use pulse output 2, it is required
that the following be set up.

For using bidirectional pulse output or double
pulse output, be sure to set the assignment of
interest.

(In the case of double pulse output, set only
pulse output 2 assignment. Invalidating
parameters other than that, pulse output 2 is
also output with the same setting as that of
pulse output 1.)

(D Pulse output 2 assignment (Assign) (See
9.2.4 Transition chart(3) [No. 2-4-4-1].) Type of
flow to be assigned is selected.

e Mass flow: Mass flow

e Volume flow: Volumetric flow

e Double pulse 90: Double pulse
output 90°

e Double pulse -90: Double pulse
output — 90°

e Double pulse 180: Double pulse

output 180°

As for double pulse output, see 9.12.4 Double
pulse output.

As for (2), 3), and (4) below, a procedure
similar to pulse output 1 applies. See 9.12.1
Pulse output (1).

(2) Frequency of pulse output 2 at full scale
flowrate (Freq Factor) (See 9.2.4 Transition
chart (3) [No. 2-4-4-2].)

(3 Full scale flowrate of pulse output 2 (Rate
Factor) (See 9.2.4 Transition chart (3) [No. 2-4-
4-3].)

(@) Low flow cutoff of pulse output 2 (Lowcut)
(See 9.2.4 Transition chart (3) [No. 2-4-4-4].)

(5) The state of pulse output in an error (Pulse)
(See 9.2.5 Transition chart (4) [No. 2-4-6-2].)
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9 Description of Incorporated Functions

9.12.3 Bidirectional Pulse Output

By allowing status output signal to provide flow
direction information, the transmitter
distinguishes between pulse outputs in the
forward and reverse flow, and counts up
pulses independently. (Hence, it requires on
the part of measuring instrument a circuit to
distinguish the directions of flow.) To utilize this
function, you need to set up the following in
addition to settings of pulse outputs 1 and 2.

An example of settings and assignments

¢ Status output function assignment (Function):
o Active output of status output (Mode):
e Pulse output 1 assignment (Assign):

e Frequency of pulse output 1 at full scale flowrate (Freq Factor):
¢ Full scale flowrate of pulse output 1 (Rate Factor):

o Low flow cutoff of pulse output 1 (Lowcut):

80
60
40

0]

o
=}

Setup procedure

(1) Status output function assignment
(Function) (See 9.2.5 Transition chart (4) [No.
2-4-5-1].)

e Select Bi Direction.

(2 Active output of status output (Mode) (See
9.2.5 Transition chart (4) [No. 2-4-5-3].)

Set the active output status of status output.

e Off Active: Output is in the Short in the
forward fluid flow.

e On Active: Output is in the Open in the
forward fluid flow.

Bi Direction
Off Active
Mass Flow
1000 [HZz]
100.0 [kg/min]
10.0 [%]

r

Mass flowrate [kg/min]
N
o

Time

Low flow cutoff freq.
I 100[Hz]
=1000THz]x10[%] /100"

| ‘ i 1
1 | I |
| | I |
I I I I
1 | 1 |
1 | 1 |
I | I |
-80 1 | 1 |
100 ! ! I !
1 | 1 |
'ﬁ' I | I |
L l l l :
. 1000 I | I |
g 1 | 1 |
o 800 I | ! |
- | | I |
& BOO I | I w
3 1 | 1 |
%— 400 ! : ! |
o 200 | | 1
0 l !
Output cl d t/Ov : 0 |/ d |
ulpul clampea a "|Output appears utput clamped at|r Output appears due to
due to proportion of | due"tjo proggr'tion 0 dug to proportion | roportion of flowrate >
flowrate < low cutoff. |l of flowrate » low| |Of flowrate < low || ow cutoff.
= 1| cutoff. cutoff. |
a | |
s | 1
3 Open ! X
2 Short —] I
% Short / vy
a Status output is Open Status output is Short

as flowrate goes
negative below 0.

as flowrate goes
positive below 0.
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9 Description of Incorporated Functions

9.12.4 Double Pulse Output

This function provides pulse output 2 in sync with pulse output 1.
It is enabled by setting up one of the following to pulse output 2 assignment.

Setup procedure
(1) Pulse output 2 assignment (Assign)

e Double pulse 90: Double pulse output 90°
Pulse output 2 lags pulse output 1 by 90 degrees (1/4 of the period) when it goes into action. (The
maximum lag is 1 ms, above which is a lag within 1/4 of the period, however.)

e Double pulse —90: Double pulse output —90°
Pulse output 1 lags pulse output 2 by 90 degrees (1/4 of the period) when it goes into action. (The
maximum lag is 1 ms, above which is a lag within 1/4 of the period, however.)

e Double pulse 180: Double pulse output 180°
Pulse output 2 goes into action, polarity of pulse output 1 waveform inverted.

Examples of setting and behavior

(D Double pulse 90°
+ Fast pulse output (above 250Hz)

Pulse out 1 I_I_l | | | | I_
|_

Pulse out 2 | | | | | | |

a0°
{1/4 of the period)

* Slow pulse output (below 250Hz)

Pulse out 1_‘ | | | | |
Pulse out 2 ' | | | | |

ITmsec

@ Double pulse -90°
+ Fast pulse output (above 250Hz)

Pulse out 1 | | | | | | | |

Pulse out 2 ' _|_|_| | | | |

Q0°
{1/4 of the period)

=

+ Slow pulse output (below 250Hz)

Pulse out 1 | | | | |
Pulse out 2 ' | | | | | |

Tmsec

3 Double pulse 180°

Pulse out 1 J I_l | | | | | |_
Pulse cut 2 —l |_| | | | | | |_

112 XDPIBO48EN-C



9 Description of Incorporated Functions

9.13 Analog Output Function

NOTE: For this function, the setting change is
disabled in Write Protect mode (refer to
section 9.2).

The transmitter is provided with two analog
outputs which can be assigned to "mass flow",
"volume flow", "temperature”, "density" and
"drive output". The setup procedure is outlined

below:
Setup procedure

By reconfiguring the following five parameters,
outputs that suit your particular application are
made available.

(1 Output assignment (Assign) (See 9.2.4
Transition chart (3) [No. 2-4-1-1] and [No. 2-4-
2-1].) Types of measurement are selected.

e Mass Flow: Instant mass flowrate

e Vol Flow: Instant volume flowrate
e Density: Density
e Temp: Temperature

e Drive Output:  Drive output

When assignments are modified, reconfigure
upper limit, lower limit, low flow cutoff, and
damping factor to values that best suit your
application.

(2) Upper limit value (URV) (See 9.2.4
Transition chart (3) [No. 2-4-1-2] and [No. 2-4-
2-2])

The lower limit of analog output can be
changed; a 4mA output is produced when the
preset value is reached. Values outside the
maximum range (*1) and smaller than the
lower limit value are unacceptable, however.

(3) Lower limit value (LRV) (See 9.2.4
Transition chart (3) [No. 2-4-1-3] and [No. 2-4-
2-3].) The upper limit of analog output can be
changed; a 20mA output is produced when the
preset value is reached. Values outside the
maximum range (*1) and larger than the upper
limit value are unacceptable, however.

(@) Low flow cutoff (Lowcut) (See 9.2.4
Transition chart (3) [No. 2-4-1-4] and [No. 2-4-
2-4].) The low flow cutoff of analog output (%)
can be changed. When the low flow cutoff
value is larger than the proportion of analog
output — where the upper limit is set to 100%
and the lower limit is 0% - the analog output
becomes 4mA. Acceptable setting range is
from 0% to 10%.

(5) Damping factor (Added Damp) (See 9.2.4
Transition chart (3) [No. 2-4-1-5] and [No. 2-4-
2-5].) Damping constant of analog output (sec)
can be changed. Select a larger value when
analog output fluctuates excessively; select a
smaller value when fast response is desired.
Acceptable setting range is from 0 to 200
(sec).

(6) The state of analog output in an error
(Analog) (See 9.2.5 Transition chart (5) [No. 2-
4-6-1].)

e Downscale: 2.4mA is output.
e Zero: 4mA is output.
e Hold: Analog output immediately
before an error is maintained.
e Upscale: 21.6mA is output.
(For details of outputs in an error, see 10.1
Error Messages.)

*1 Maximum range

¢ [Instant mass flowrate: — Max allowable
range to max allowable range

¢ Instant volume flowrate: — Max allowable
range/0.3 to max allowable range/0.3

e Temperature: Max temperature range of
sensor

e Density: 0.0t0 5.0

A CAUTION:

When measurement-related unit set up at
Assign is modified, the upper and lower
limit values will be converted automatically
to the measures to read in the unit selected.
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9.14 Status Output

NOTE: For this function, the setting change is
disabled in Write Protect mode (refer to
section 9.2).

One output chosen from status information,
flow direction, and alarm state can be assigned
to the status output.

For details of individual functions, refer to the
respective items below:

9.14.1 Status Output (Error Status)

By assigning the output of status information to
the status output, the state of the flowmeter of
interest can be output. Listed below are user
assignable flowmeter-related items that can be
set up and configured individually.

e Sensor error (Sensor Failure)

e Transmitter error (Txr Failure)

e Calibration error (Calibration Failure)

e Consent alarm (Concentration
Alarm)

e OQutput error (Saturated Alarm)

e Parameter alarm (Parameter Alarm)

e Transmitter alarm (Transmitter Alarm)

¢ Slug flow alarm (Slug Alarm)

e Calibration in progress (Cal in Progress)

e Simulated output being produced (Fix
Output)
(For details, see 10.1 Error Messages and
10.2 Status Messages.)

Operating procedure

e Select "Error Status" in selecting the status
output function assignment. (See 9.2.5
Transition chart (4) [No. 2-4-5-1].)

e The flowmeter-related states listed above
are available for an output; set up each item
to either on or off. (See 9.2.5 Transition
chart (4) [No. 2-4-5-2-1] to [No. 2-4-5-2-9].)

e Set up the active output of status output.
According to the settings, the following
outputs become available.

With setting "On Active", the output is Short
when the preset state is reached. With
setting "Off Active", the output is Open
when the preset state is reached. (See
9.2.5 Transition chart (4) [No. 2-4-5-4].)

When the settings above take effect, the
functions are ready for use.

9.14.2 Bidirectional Flow Direction
Output (Bi Direction)

By selecting the bidirectional output for status
output, an output representing the flow
direction becomes available.

Pulse output is normally available in the
forward direction, but with the bidirectional
output setup, pulse output in the reverse
direction is also available. (For details, see
9.12.3 Bidirectional pulse output.)

Operating procedure

e Select "Bi Direction” in selecting the status
output function assignment. (See 9.2.5
Transition chart (4) [No. 2-4-5-1].)

e Set the active output of status output.
According to the settings, the following
outputs become available.

With setting "On Active", the output is Short
when the fluid flows in the reverse direction.
With setting "Off Active", the output is Open
when the fluid flows in the reverse direction.
(See 9.2.5 Transition chart (4) [No. 2-4-5-
4].)

When the settings above take effect, the
functions are ready for use.

9.14.3 H/L Alarm Output (H/L Alarm)

By assigning the high/low alarm output to the
status output, an error output of high/low alarm
of interest can be provided. Listed below are
available variables that can be set up.

e Mass Flow: Instant mass flowrate

e Vol Flow: Instant volume flowrate
e Dens: Density

e Temp: Temperature

e Counter 1: Counter 1

e Counter 2: Counter 2

(For details of high/low alarms, see 9.16
High/Low Alarm Functions.)

114

XDPIBO48EN-C



9 Description of Incorporated Functions

Operating procedure

e Select "H/L Alarm" in selecting the status
output function assignment; the state of
high/low alarm can then be output. (See
9.2.5 Transition chart (4) [No. 2-4-5-1].)

e Set the output of status output. According to
the settings, the following outputs become
available
With setting "On Active", the output is in the
Short in an alarmed condition of high/low
alarms.

With setting "Off Active", the output is in the
Open in an alarmed condition of high/low
alarms. (See 9.2.5 Transition chart (4) [No.
2-4-5-4].)

When the settings above take effect, the
functions are ready for use.

9.14.4 Drive Output Alarm
(Used for Maintenance Purpose)

By assigning the drive output alarm to status
output, the alarm can be activated when the
drive output exceeds the threshold.

Operating procedure

e Select "Drive O Alm." for the status output
function assignment; the state of drive
output can then be output.

(See 9.2.5 Transition chart (4) [No. 2-4-5-
1))

e Enter the threshold to determine at what
percentage of the drive output the alarm
output should be activated. The initial value
is 100%.

(See 9.2.5 Transition chart (4) [No. 2-4-5-
3]

e Set the output of status output. When this
setting takes effect, the following status
output appears.

With setting "On Active", the output is
always in the Short.

With setting "Off Active", the output is
always in the Open. (See 9.2.5 Transition
chart (4) [No. 2-4-5-4])

The function becomes available by setting
the above.

9.14.5 No Assignment (No Function)

When this setting takes effect, the following
status output appears. With setting "On
Active", the output is always in the Short. With
setting "Off Active", the output is always in the
Open.

Operating procedure

e Select "No Function" in selecting the status
output function assignment. (See 9.2.5
Transition chart (4) [No. 2-4-5-1].)

9.15 Status Input Function

NOTE: For this function, the setting change is
disabled in Write Protect mode (refer to
section 9.2).

One of "pulse/analog output fixed to 0%",
"zeroing", "totalizer 1 and totalizer 2 reset",
"totalizer 1 reset”, or "totalizer 2 reset" can be
assigned to the status input.

For details of individual functions, refer to the
respective items below.

9.15.1 Pulse/Analog Output fixed to 0%
(0% Sig Lock)

When an input arrives across status input
terminals, pulse output and analog output are
fixed to OHz and OmA, respectively.

Stopping an input across status input terminals
cancels fixing of the output.

Operating procedure

e Select "0% Sig Lock" in selecting the status
input function assignment. (See 9.2.5
Transition chart (4) [No. 2 to 5-1].)

e Set the input mode of status input.
According to the settings, the following
input mode will be enabled:

"Short Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from opened to shorted.

"Open Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from shorted to opened.

(See 9.2.5 Transition chart (4) [No.2-5-2])
The function becomes available by setting
the above.
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9.15.2 Zero Adjustment (Auto Zero)

When an input arrives across status input
terminals, automatic zero is initiated to reduce
offset flowrate drift to minimum.

(For detail of the function, see "9.8 Zeroing
Function™.)

Operating procedure

e Select "Auto Zero" in selecting the status
input function assignment. (See 9.2.5
Transition chart (4) [No. 2-5-1].)

e Set the input mode of status input.
According to the settings, the following
input mode will be enabled:

"Short Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from opened to shorted.

"Open Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from shorted to opened.

(See 9.2.5 Transition chart (4) [No.2 to 5-2])
The function becomes available by setting
the above.

9.15.3 Totalizer 1 and Totalizer 2 Reset
(Reset Total 1 and 2)

The transmitter is provided with counters
(Counters 1 and 2) and totalizers (Totalizers 1
and 2) which work in synchronism with pulse
output. When an input arrives across status
input terminals, all these counters — Counters
1 and 2 and Totalizers 1 and 2 - are reset to 0.

In this connection, counter 1 and totalizer 1
respond to pulse 1 output while counter 2 and
totalizer 2 respond to pulse 2. (For detail of the
function, see 9.10 Reset Function.)

Operating procedure

e Select "Reset C/T 1-2" in selecting the
status input function assignment. (See 9.2.5
Transition chart (4) [No. 2-5-1].)

e Set the input mode of status input.
According to the settings, the following
input mode will be enabled:

"Short Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from opened to shorted.

"Open Active" setting: the function is
activated 0.3 seconds after the condition of

the circuit between status input terminals is
changed from shorted to opened.

(See 9.2.5 Transition chart (4) [No.2 to 5-2])
The function becomes available by setting
the above.

9.15.4 Totalizer 1 Reset (Reset Total 1)

The transmitter is provided with counters
(Counters 1 and 2) and totalizers (Totalizers 1
and 2) which work in synchronism with pulse
output. When an input arrives across status
input terminals, counter 1 and totalizer 1 are
reset to 0.

In this connection, counter 1 and totalizer 1
respond to pulse 1 output while counter 2 and
totalizer 2 respond to pulse 2. (For detail of the
function, see 9.10 Reset Functions.)

Operating procedure

e Select "Reset D/T 1" in selecting the status
input function assignment. (See 9.2.5
Transition chart (4) [No. 2 to 5-1].)

e Set the input mode of status input.
According to the settings, the following
input mode will be enabled:

"Short Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from opened to shorted.

"Open Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from shorted to opened.

(See 9.2.5 Transition chart (4) [No.2 to 5-2])
The function becomes available by setting
the above.

9.15.5 Totalizer 2 Reset (Reset Total 2)

The transmitter is provided with counters
(Counters 1 and 2) and totalizers (Totalizers 1
and 2) which work in synchronism with pulse
output. When an input arrives across status
input terminals, counter 2 and totalizer 2 are
reset to O.

In this connection, counter 1 and totalizer 1
respond to pulse 1 output while counter 2 and
totalizer 2 respond to pulse 2. (For detail of the
function, see 9.10 Reset Function.)

Operating procedure

e Select "Reset C/T 2" in selecting the status
input function assignment. (See 9.2.5
Transition chart (4) [No. 2 to 5-1].)
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e Set the input mode of status input.
According to the settings, the following
input mode will be enabled:

"Short Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from opened to shorted.

"Open Active" setting: the function is
activated 0.3 seconds after the condition of
the circuit between status input terminals is
changed from shorted to opened.

(See 9.2.5 Transition chart (4) [No.2 to 5-2])
The function becomes available by setting
the above.

9.16 High/Low Alarm Function

NOTE: For this function, the setting change is
disabled in Write Protect mode (refer to
section 9.2).

The transmitter provides the operator with
quick grasp of conditions of the installation —
flowrate, temperature, density and total flow -
when high/low alarms are set up. In the event
the preset alarm conditions are met, it tells the
operator the event with an alarm message
along with a status output signal.

Setup procedure and behavior of alarm
functions are described below:

Setup procedure
Ensure positive settings on individual items.

(1) Status output function assignment
(Function) (See 9.2.5 Transition chart (4) [No.
2-4-5-1].) To use high/low alarm function, it is
essential to assign high/low alarms to status
output.

Set "H/L Alarm" to status output function
assignment. ("H/L Alarm" setting is required
even in cases of high alarm only or low alarm

only.)

(2) Output mode of status output (Mode) (See
9.2.5 Transition chart (4) [No. 2-4-5-3].) Set up
the output mode of status output.

e Active output of status output: Off Active or
On Active
(For detail of the status output function, see
9.14 Status Output Function.)

(3) Assignment of H/L alarm values (Assign)
(See 9.2.5 Transition chart (4) [No. 2-6-1].)
From the following options, select the variables
against which the transmitter identifies alarmed
conditions.

e Mass Flow: Instant mass flowrate
e Vol Flow: Instant volume flowrate
e Dens: Density

e Temp: Temperature

e Counterl: Counterl

e Counter 2: Counter 2

(4) Alarm type selection (H/L Alm. Type) (See
9.2.5 Transition chart (4) [No. 2-6-2].)

Select alarm type from the following options.

e To validate only high alarm, select "High
Alarm".

e To validate only low alarm, select "Low
Alarm".

e To validate both high and low alarms, select
t "H/L Alarm".

(5) High alarm value setting (High Alm. Po.)
(See 9.2.5 Transition chart (4) [No. 2-6-3].)

If the input exceeds this setting, the high alarm
is activated. Set the high alarm value desired.
In the case "Low Alarm" is set in (4), setting is
not required.

(6) Low alarm value setting (Low Alm. Po.)
(See 9.2.5 Transition chart (4) [No. 2-6-4].)

e Low Alm. Po.: Low alarm value

In the case "High Alarm" is set in (4), setting is
not required.

(7) Hysteresis value setting for high/low alarms
(H/L Alm. hys)

(See 9.2.5 Transition chart (4) [No. 2-6-5].)
The setting determines a dead (or immunity)
zone following the occurrence of an alarm.
Select a larger value when measurement
fluctuates excessively; select a smaller value if
fast recovery from alarmed condition is
desired.
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(2) An example of settings and assignments:

e Status output assignment (Function):

¢ Active output of status output (Mode):

e H/L alarm value assignment (Assign):

¢ Alarm type selection (H/L Alm. Type):

e High alarm value setting (High Alm. Po.):
¢ Low alarm value setting (Low Alm. Po.):

e High/low alarm hysteresis value setting (H/L Alm. hys):

H/L Alarm
Off Active
Mass Flow
H/L Alarm
900 [kg/min]
200 [kg/min]

100 [kg/min]

High alarm

<
g 900 7?
D 900
22 B0 [o-mmmmmmmm e N [500]
@
s 700 -
z Hysteresis
= 600 f HL al
o e} alarm
g soo [100]
+~ 400
=
5]
W 300 [N e ey
Z \ | X
200 ‘ —- ; — Low alarm
| | ! [200]
100 ! ! !
I I I
_.g- 0 I I I :
£ | | ; Time
(=] | | |
I I I
3 Open
3
?" Short '
or - -
H/L alm active H/L alm active
Low alarm arises Low alarm canceled as instant High alarm arises High alarm canceled as
as instant mass mass flowrate exceeds [low as instant mass instant mass flowrate falls
flowrate falls below alarm + H/L alarm hysteresis]. flowrate exceeds below [high alarm + H/L alarm

low alarm value.

low alarm value.

hysteresis].
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9.17 Gas Mixed Flow Alarm
Function

NOTE: For this function, the setting change is
disabled in Write Protect mode (refer to
section 9.2).

If gases exist in large quantities in the process
fluid, it is impossible to make accurate flow
measurement. This feature, if correctly set up,
detects gases entrapped in the fluid, indicates
a slug flow alarm, clamps the flow signal at 0,
and provides a status output telling the
operator the alarm event. (If you want to use
this function, set the higher limit density value
of slug flow to 10 (default) and the lower limit
density value of slug flow to O (default). This
function then remains disabled.) The setup
procedure of slug flow function is outlined
below.

Setup procedure
Ensure positive settings of individual items.

(D Lower limit density of slug flow (Slug Low)
(See 9.2.3 Transition chart (2) [No. 2-2-3].)
Upon detection of density smaller than this
setting, the circuitry interprets it as slug flow
and starts analysis.

Set a value small enough with respect to the
density expected for the fluid of interest.

(2) Higher limit density of slug flow (Slug High)
(See 9.2.4 Transition chart (2) [No. 2-2-4].)
Upon detection of density larger than this
setting, the circuitry interprets it as an error and
starts analysis.

Set a value large enough with respect to the
density expected for the fluid of interest.

(3) Slug flow identification time (Slug Duration)
(See 9.2.5 Transition chart (2) [No. 2-2-5].)

It is the time required for the circuitry to identify
the slug flow being outside the slug flow
high/low limit and to issue a slug flow alarm
(sec). Until this slug flow identification time
expires, it retains the most recent and properly
measured value. After the expiration of this
preset time, the flowrate becomes 0.

(@) If you want to assign this slug flow alarm in
the status output function to the status output,
setting the following is required: (For detail of
this output function, see 9.14 Status Output
Function.)

e Status output function assignment: Error
Status (See 9.2.5 Transition chart (2) [No.
2-4- 5-1].)

e Slug flow error select: On (See 9.2.5
Transition chart (4) [No. 2-4-5-2-7].)

e Active output of status output: Off Active or
On Active (See 9.2.5 Transition chart (4)
[No. 2-4-5-3].)
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An example of settings and behavior

e Lower limit density value of slug flow: 0.5 [g/mL]
e Upper limit density value of slug flow: 2.0 [g/mL]
e Slug flow identification time: 10 [sec]
2.0 ———-"Higher limit density [2.0]"
\
= |
E I
= |
= |
£ :
< I
@
=} | - .
0.5 ‘ "Lower limit density [0.5]"
0 L ‘ ‘ 1 _
Slug flow identifi- 10sec Slug flow identifi- 10sec Time
cation time cation time
Flowrate with slug flow alarm active
E' Flowrate with slug flow alarm inactive
5 / P |
© , 1 1 T
S S 1 SN
[ 0 A¥) : v A
Time
Slug flow Slug flow Slug flow Slug flow
under | ajarm active under |  alarm active
test test
Density fell below Alarm canceled Density exceeded Alarm canceled
high limit value; as density high limit value; as density fell
slug flow test exceeded low slug flow test below high limit
starts with flow limit velue. starts with flow value.

data retained.

data retained.

Density fell below low limit value;
as slug flow test duration expires,
a slug flow alarm is issued with
flowrate clamped at 0.

Density exceeded high limit value;
as slug flow test duration expires,
a slug flow alarm is issued with
flowrate clamped at 0.
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9.18 Setup Unit List
Measurement type No. Acceptable setup units LCD display
M-1 g/sec ols
M-2 g/min g/min
M-3 g/hr g/h
M-4 kg/sec kgls
M-5 kg/min kg/min
M-6 kg/hr kg/h
M-7 kg/day kg/d
M-8 MetTon/min Mt/min
Instantaneous mass flowrate M-9 MetTon/hr Mt/h
M-10 MetTon/day Mt/d
M-11 Ib/sec Ib/s
M-12 Ib/min Ib/min
M-13 Ib/hr Ib/h
M-14 Ib/day Ib/d
M-15 ShTon/min St/min
M-16 ShTon/hr St/h
M-17 ShTon/day St/d
V-1 ml/sec mL/s
V-2 ml/min mL/min
V-3 ml/hr mL/h
V-4 liter/sec L/s
V-5 liter/min L/min
V-6 liter/hr L/h
V-7 liter/day L/d
V-8 CuMtr/sec Cm/s
V-9 CuMtr/min Cm/min
V-10 CuMtr/hr Cm/h
V-11 CuMtr/day Cm/d
Instantaneous volume flowrate V-12 gal/sec gals
V-13 gal/min ga/min
V-14 ImpGal/min Ig/min
V-15 ImpGal/hr lg/h
V-16 ImpGal/day lg/d
V-17 CuFt/sec Cfls
V-18 CuFt/min Cf/min
V-19 CuFt/hr Cf/h
V-20 bbl/sec bl/s
V-21 bbl/min bl/min
V-22 bbl/hr bl/h
V-23 bbl/day bl/d
D-1 g/ml g/mL
D-2 glcc glcc
D-3 kgl kg/L
Density D-4 kg/CuMtr kg/Cum
D-5 Ib/gal Ib/gal
D-6 Ib/CuFt Ib/Cf
D-7 SGU SGU
T-1 °C deg C
T-2 °F deg F
Temperature - -
T-3 Kelvin Kelvin
T-4 °R deg R

Implemented Bell 202 command list
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10 Bell 202 command list

Following table shows the implemented Bell 202 command list.

Command Request Data Response Data
Response
e . . Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
0 "254" Unsigned-8
1 Manufacturer Identification Code Unsigned-8
2 Manufacturer's Device Type Code Unsigned-8
3 Number of Preambles Master to Unsigned-8
Slave
4 HART Protocol Major Revision Unsigned-8
5 Device Revision Unsigned-8
6 Software Revision Unsigned-8
Y Hardware Revision
7~3 .
7 Unsigned-8
2-0 Physical Signaling Code
8 Flags Unsigned-8
i 9-11 Device ID Unsigned-24
0 Read U_n_lque R ) 22 o
Identifier
12 M|n|mum_ number of preambles to be Unsigned-8
sent with the response message
13 Maximum Nu_mber of Device Unsigned-8
Variables
14 Configuration Change Counter 0 Unsigned-8
15 Configuration Change Counter 1 Unsigned-8
16 Extended Field Device Status Unsigned-8
17 Manufacturer Identification Code 0 Unsigned-8
18 Manufacturer Identification Code 1 Unsigned-8
19 Private Label Distributor Code 0 Unsigned-8
20 Private Label Distributor Code 1 Unsigned-8
21 Device Profile Unsigned-8
. 0 PV Units Code Unsigned-8
Read Primary
! Variable R - 5 0
1-4 PV Float
Read Loop 0-3 PV Loop Current Float
Current and
2 Percent of R ) 8 0
Range 4-7 PV Percent of Range Float
0-3 PV Loop Current Float
4 PV Units Code Unsigned-8
5-8 PV Float
9 SV Units Code Unsigned-8
Read Dynamic 10-
3 Variables and R - 24 SV Float 0,15
13
Loop Current
14 TV Units Code Unsigned-8
15-
18 TV Float
19 QV Units Code Unsigned-8
20-
23 Qv Float
Polling Address . . . .
0 ’ Unsigned-8 0 Polling Address of Device Unsigned-8
Write Polling of Device 9 9 9 02,512,
6 Address w 2 L C t 2 1,7,32
1 Oomoﬁéren Unsigned-8 1 Loop Current Mode Unsigned-8 o
0 Polling Address of Device Unsigned-8
Read Loop
7 Configuration R ) 2 0
1 Loop Current Mode Unsigned-8

122

XDPIBO48EN-C



10 Bell 202 command list

Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
0 Primary Variable Classification Unsigned-8
Read Dynamic 1 Secondary Variable Classification Unsigned-8
8 Variable R - 4 0
Classification 2 Tertiary Variable Classification Unsigned-8
3 Quaternary Variable Classification Unsigned-8
Slot 0: Device . . . .
0 Variable Code Unsigned-8 0 Extended Field Device Status Unsigned-8
Slot 1: Device . . . . .
1 Variable Code Unsigned-8 1 Slot 0: Device Variable Code Unsigned-8
2 SlOF 2: Device Unsigned-8 2 Slot 0: Device Variable Classification | Unsigned-8
Variable Code
Slot 3: Device . —_— .
3 Variable Code Unsigned-8 3 Slot 0: Units Code Unsigned-8
4-7 Slot 0: Device Variable Value Float
8 Slot 0: Device Variable Status Unsigned-8
9 Slot 1: Device Variable Code Unsigned-8
10 Slot 1: Device Variable Classification | Unsigned-8
11 Slot 1: Units Code Unsigned-8
12- o )
15 Slot 1: Device Variable Value Float
Read Dynamic 16 Slot 1: Device Variable Status Unsigned-8
9 Variable R 4 37 0,2,5,30
Classification 17 Slot 2: Device Variable Code Unsigned-8
18 Slot 2: Device Variable Classification | Unsigned-8
19 Slot 2: Units Code Unsigned-8
20- i ] .
23 Slot 2: Device Variable Value Float
24 Slot 2: Device Variable Status Unsigned-8
25 Slot 3: Device Variable Code Unsigned-8
26 Slot 3: Device Variable Classification | Unsigned-8
27 Slot 3: Units Code Float
28- i ] .
31 Slot 3: Device Variable Value Float
32 Slot 3: Device Variable Status Float
33- .
36 Slot 0 data time stamp Float
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
Packed woppn ;
6 0-5 Tag (Dummy) ASCII 0 254' Unsigned-8
1 Manufacturer Identification Code Unsigned-8
2 Manufacturer's Device Type Code Unsigned-8
3 Number of Preambles Master to Unsigned-8
Slave
4 HART Protocol Major Revision Unsigned-8
5 Device Revision Unsigned-8
6 Software Revision Unsigned-8
Y Hardware Revision
7~-3 .
7 Unsigned-8
2-0 Physical Signaling Code
X 8 Flags Unsigned-8
Read Unique
Identifier : "
11 Associated with R 22 9-11 Device ID Unsigned-24 0
Tag
Minimum number of preambles to be .
12 . Unsigned-8
sent with the response message
13 Maximum Nu_mber of Device Unsigned-8
Variables
14 Configuration Change Counter 0 Unsigned-8
15 Configuration Change Counter 1 Unsigned-8
16 Extended Field Device Status Unsigned-8
17 Manufacturer Identification Code 0 Unsigned-8
18 Manufacturer Identification Code 1 Unsigned-8
19 Private Label Distributor Code 0 Unsigned-8
20 Private Label Distributor Code 1 Unsigned-8
21 Device Profile Unsigned-8
Packed
12 | Read Message | R - 24 | 0-23 Message ASCII 0
Packed
05 Tag ASCII
. Packed
6-17 Descriptor ASCII
Read Tag,
13 Descriptor, R - 21 18 Day Unsigned-8 0
Date
19 Month Unsigned-8
20 Year Unsigned-8
0-2 Transducer Serial No. Unsigned-24
Transducer Limit, Min Span Units .
3 Codes Unsigned-8
Read PV
14 Transducer R - 16 4-7 Upper Transducer Limit Float 0
Information
8-11 Lower Transducer Limit Float
12- -
15 Minimum Span Float
0 PV Alarm Selection Code Unsigned-8
1 PV Transfer Function Code Unsigned-8
PV Upper, Lower Range Values : 3
2 Units Code Unsigned-8
3-6 PV Upper Range Value Float
Read Device
15 Information R - 18 7-10 PV Lower Range Value Float 0
ﬁ{ PV Damping Value Float
15 Write Protect Code Unsigned-8
16 "250" Unsigned-8
17 PV Analog Channel Flags Unsigned-8
Read Final
16 Assembly R - 3 0-2 Final Assembly Number Unsigned-24 0
Number
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
- Packed Packed
17 Write Message w 24 0-23 Message ASCII 24 0-23 Message ASCII 0,1,5,7,32
Packed Packed
05 Tag ASCII 0-5 Tag AsClI
) Packed : Packed
6-17 Descriptor Ascl 6-17 Descriptor ASCII
Write Tag, 09157
18 Descriptor, W 21 18 Day Unsigned-8 21 18 Day Unsigned-8 ' 32 v
Date
19 Month Unsigned-8 19 Month Unsigned-8
20 Year Unsigned-8 20 Year Unsigned-8
write Final Final Assembl
19 Assembly w 3 0-2 Number Y Unsigned-24 3 0-2 Final Assembly Number Unsigned-24 | 0,1,5,7,32
Number
Packed
20 Read Long Tag R - 32 0-31 Long Tag ASCII 0
Long Tag Packed I .
32 0-31 (Dummy) ASCII 0 254 Unsigned-8
1 Manufacturer Identification Code Unsigned-8
2 Manufacturer's Device Type Code Unsigned-8
3 Number of Preambles Master to Unsigned-8
Slave
4 HART Protocol Major Revision Unsigned-8
5 Device Revision Unsigned-8
6 Software Revision Unsigned-8
7 Hardware Revision
7~-3 .
7 Unsigned-8
2-0 Physical Signaling Code
8 Flags Unsigned-8
Read Unique
Identifier : ;
- . 9-11 Device ID Unsigned-24
2 Associated with R 22 g 0
Long Tag Mini ber of bles to b
inimum number of preambles to be ] N
12 sent with the response message Unsigned-8
Maximum Number of Device .
13 Variables Unsigned-8
14 Configuration Change Counter 0 Unsigned-8
15 Configuration Change Counter 1 Unsigned-8
16 Extended Field Device Status Unsigned-8
17 Manufacturer Identification Code O Unsigned-8
18 Manufacturer Identification Code 1 Unsigned-8
19 Private Label Distributor Code 0 Unsigned-8
20 Private Label Distributor Code 1 Unsigned-8
21 Device Profile Unsigned-8
. Packed Packed
22 Write Long Tag W 32 0-31 Long Tag Ascll 32 0-31 Long Tag ASCII 0,1,5,7,32
Slot 0: Device . . . . .
0 Variable Code Unsigned-8 0 Slot 0: Device Variable Code Unsigned-8
Slot 1: Device . A .
1 Variable Code Unsigned-8 1 Slot 0: Units Code Unsigned-8
Slot 2: Device . . . .
2 Variable Code Unsigned-8 2-5 Slot 0: Device Variable Value Float
Slot 3: Device . A . . .
3 Variable Code Unsigned-8 6 Slot 1: Device Variable Code Unsigned-8
7 Slot 1: Units Code Unsigned-8
Read Devi 8-11 Slot 1: Device Variable Value Float
B3| “Varaes | R | ¢ 24 025
12 Slot 2: Device Variable Code Unsigned-8
13 Slot 2: Units Code Unsigned-8
14- e )
17 Slot 2: Device Variable Value Float
18 Slot 3: Device Variable Code Unsigned-8
19 Slot 3: Units Code Unsigned-8
20- X ] .
23 Slot 3: Device Variable Value Float
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
Upper and
Lower Range . ~ Upper and Lower Range Values . -
) ) 0 Values Units Unsigned-8 0 Units Code Unsigned-8 0.18.6.8
Write Primary Code 9’ 10’ 1’1’
35 | Variable Range w 9 9 A
] Upper Range ~ 12,13,14,
Values 1-4 Value Float 1-4 Upper Range Value Float 295,73
5-8 Lower Range Float 5-8 Lower Range Value Float
Value
Reset Configuration
38 Configuration C 2 0-1 Change Unsigned-16 2 0-1 Configuration Change Counter Unsigned-16 0,59
Changed Flag Counter
Perform Self-
41 Test ¢ ) ) 0
4o | Perform Device c } : o
Reset
0,9,10,
43 Set PV Zero C - - 732
0 Device-Specific Unsigned-8 0 Device-Specific Status 0 Unsigned-8
Status 0 9 P 9
Device-Specific . . . .
1 Status 1 Unsigned-8 1 Device-Specific Status 1 Unsigned-8
Device-Specific . . . .
2 Status 2 Unsigned-8 2 Device-Specific Status 2 Unsigned-8
Device-Specific . . . .
3 Status 3 Unsigned-8 3 Device-Specific Status 3 Unsigned-8
Device-Specific . . . .
4 Status 4 Unsigned-8 4 Device-Specific Status 4 Unsigned-8
Device-Specific . . . .
5 Status 5 Unsigned-8 5 Device-Specific Status 5 Unsigned-8
Extend Device
6 Status Unsigned-8 6 Extend Device Status Information Unsigned-8
Information
7 Op;\:(r)zténg Unsigned-8 7 Operating Mode Unsigned-8
Standardized . . .
8 Status 0 Unsigned-8 8 Standardized Status 0 Unsigned-8
9 Standardized Unsigned-8 9 Standardized Status 1 Unsigned-8
Status 1
Analog Channel . .
10 Saturated Unsigned-8 10 Analog Channel Saturated Unsigned-8
11 Standardized Unsigned-8 11 Standardized Status 2 Unsigned-8
Read Status 2
48 Additional R 25 Standardized ’ 25 ) : 0,5
Device Status 12 Status 3 Unsigned-8 12 Standardized Status 3 Unsigned-8
13 Analo'gi)g;annel Unsigned-8 13 Analog Channel Fixed Unsigned-8
Device-Specific . . . .
14 Status 6 Unsigned-8 14 Device-Specific Status 6 Unsigned-8
Device-Specific . . - .
15 Status 7 Unsigned-8 15 Device-Specific Status 7 Unsigned-8
Device-Specific . . . .
16 Status 8 Unsigned-8 16 Device-Specific Status 8 Unsigned-8
Device-Specific ’ . - .
17 Status 9 Unsigned-8 17 Device-Specific Status 9 Unsigned-8
Device-Specific . . . .
18 Status 10 Unsigned-8 18 Device-Specific Status 10 Unsigned-8
Device-Specific ’ . - .
19 Status 11 Unsigned-8 19 Device-Specific Status 11 Unsigned-8
Device-Specific . . - .
20 Status 12 Unsigned-8 20 Device-Specific Status 12 Unsigned-8
Device-Specific . . . .
21 Status 13 Unsigned-8 21 Device-Specific Status 13 Unsigned-8
Device-Specific . . - .
22 Status 14 Unsigned-8 22 Device-Specific Status 14 Unsigned-8
Device-Specific . . e .
23 Status 15 Unsigned-8 23 Device-Specific Status 15 Unsigned-8
Device-Specific . . e .
24 Status 16 Unsigned-8 24 Device-Specific Status 16 Unsigned-8
write PV PV Transducer
49 Transducer W 3 0-2 N Unsigned-24 3 0-2 PV Transducer Serial Number Unsigned-24 | 0,1,5,7,32
: Serial Number
Serial Number
0 Device Variable Assigned to the PV Unsigned-8
Read Dynamic 1 Device Variable Assigned to the SV Unsigned-8
50 Variable R - 4 0
Assignments 2 Device Variable Assigned to the TV Unsigned-8
3 Device Variable Assigned to the QV Unsigned-8
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
Device Variable
0 Assigned to the | Unsigned-8 0 Device Variable Assigned to the PV Unsigned-8
PV
Device Variable
. . 1 Assigned to the | Unsigned-8 1 Device Variable Assigned to the SV Unsigned-8
Write Dynamic
- SV 0,25,1,
51 Variable w 4 - . 4
Assignments Device Variable ) ) ) ) ) 7,32
2 Assigned to the | Unsigned-8 2 Device Variable Assigned to the TV Unsigned-8
TV
Device Variable
3 Assigned to the | Unsigned-8 3 Device Variable Assigned to the QV Unsigned-8
Qv
. X 0 Device Variable Unsigned-8 0 Device Variable Code Unsigned-8
53 Write Device W 2 Code 2 0,11,12,1,
Variable Units 1 Device Variable Unsigned-8 1 Device Variable Units Code Unsigned-8 5,7,32
Units Code
0 Dewcgo\(/je;nable Unsigned-8 0 Device Variable Code Unsigned-8
13 Device Variable Transducer Serial Unsigned-8
Number
4 Device Variable Units Code Unsigned-8
Read Device - N
54 Variable R 1 21 | s5g | DeviceVariable Ubper Transducer Float 02,15
Information - -
9-12 Device Variable _Upper Transducer Float
Limit
::LLSG’ Device Variable Damping Value Float
:Z)’ Device Variable Minimum Span Float
Write Device 0 Dewcgo\(/‘:rlable Unsigned-8 0 Device Variable Code Unsigned-8
55 Variable w 5 Device Variabl 5 0%?;25
Damping Value 1-4 evice variavle Float 1-4 Device Variable Damping Value Float v
Damping Value
Write Number Number of
59 of Response w 1 0 Preambles Unsigned-8 1 0 Number of Preambles Slave to Unsigned-8 0341,
Master 57,32
Preambles Slave to Master
Analog Channel . .
0 Number Code Unsigned-8 0 Analog Channel Number Code Unsigned-8
Eﬁad Ar;alog 1 Analog Channel Units Code Unsigned-8
60 Pereant of R 1 10 0215
Range 2-5 Analog Channel Level Float
6-9 Analog Channel Percent Of Range Float
Analog Channel . .
0 Number Code Unsigned-8 0 Analog Channel Number Code Unsigned-8
Analog Channel Alarm Selection .
1 Code Unsigned-8
Analog Channel Transfer Function .
2 Code Unsigned-8
Analog Channel Upper, Lower . N
Read Analog 3 Range Values Units Code Unsigned-8
63 Channel R 1 17 0,2,1,5
Information
4-7 Analog Channel Upper Range Value Float
8-11 | Analog Channel Lower Range Value Float
:525’ Analog Channel Damping Value Float
16 Analog Channel Flags Unsigned-8
. Analog Channel . .
Write Analog 0 Unsigned-8 0 Analog Channel Number Code Unsigned-8
Number Code
64 Channel W 5 Analog Ch I 5 0,234,1,
Additional nalog Lhanne Analog Channel Additional Damping 57,32
Damping Value 1-4 Additional Float 1-4 Value Float
Damping Value
Analog Channel . .
0 Number Code Unsigned-8 0 Analog Channel Number Code Unsigned-8
Analog Channel
Upper, Lower ) ] Analog Channel Upper, Lower . 3
. 1 Range Values Unsigned-8 1 Range Values Units Codes Unsigned-8 056,78,
Write Analog Units Codes 9,10,11,
65 Channel Range W 10 10 12,13,14,
Values Analog Channel 151628
2-5 Upper Range Float 2-5 | Analog Channel Upper Range Value Float ’29’ !
Value
Analog Channel
6-9 Lower Range Float 6-9 | Analog Channel Lower Range Value Float
Value
0 Analog Channel Unsigned-8 0 Analog Channel Number Code Unsigned-8
Number Code 9 9 9
Enter/Exit 0,3,4,11,
66 Fixed Analog C 6 1 Analo_g Channel Unsigned-8 6 1 Analog Channel Units Code Unsigned-8 12,15,16,
Units Code
Channel Mode - 1,5,32
2-5 Fixed Analog Float 2-5 Fixed Analog Channel Level Float
Channel Level
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
0 Analog Channel Unsigned-8 0 Analog Channel Number Code Unsigned-8
Number Code 9 9 9
Analog Channel ’ . .
Trim Analog 1 Units Code Unsigned-8 1 Analog Channel Units Code Unsigned-8 0,3,4,9,
67 Channel Zero ¢ 6 6 11,15,
|\E/|Xtema"31, 7.32
easure
2-5 Analog Channel Float 2-5 Actual Analog Channel Level Float
Level
0 Analog Channel Unsigned-8 0 Analog Channel Number Code Unsigned-8
Number Code
Analog Channel . . .
o Trim Analog c . 1 Units Code Unsigned-8 o 1 Analog Channel Units Code Unsigned-8 ](-)1311’51
Channel Gain Ext m Ay
MX erna ﬁ 57,32
2-5 casure Float 2-5 Actual Analog Channel Level Float
Analog Channel
Level
0 Analog Channel Unsigned-8 0 Analog Channel Number Code Unsigned-8
Number Code 9 9 9
Read Analog Analog Channel Upper and Lower . 3
Channel 1 Endpoint Value Units Code Unsigned-8
70 R R 1 10 0,2,5,32
Endpoint -
Values 2.5 Analog Channel Upper Endpoint Float
Value
6-9 Analog Channel Lower Endpoint Float
Value
10p | Write Device D |y | 5 | g5 DeviceID |y ioned-24 | 3 | o2 Device ID Number Unsigned-24 | 0,1,57,32
Number Number
X 0-2 Device ID Unsigned-24 0 Hardware Revision Unsigned-8
106 | Write Hardware | 4 Number 1 0,5,7,16,
Revision Hardware . 32
3 L Unsigned-8
Revision
0 Flange Type Unsigned-8
Read Static 1-4 - -
128 | Data - Material R - 12 Packed 0
and Sensor 5-10 Sensor Model ASCII
11 Sensor Material Unsigned-8
0 Flange Type Unsigned-8 0 Flange Type Unsigned-8
Write Static 1-4 - - 1-4 - - 015
129 | Data - Material W 12 Packed 12 packed 732
and Sensor 5-10 Sensor Model ASCII 5-10 Sensor Model ASCII
11 Sensor Material | Unsigned-8 11 Sensor Material Unsigned-8
Slot 0: Device ) i . . .
0 Variable Code Unsigned-8 0 Slot 0: Device Variable Code Unsigned-8
Slot 1: Device . S .
1 Variable Code Unsigned-8 1 Slot 0: Units Code Unsigned-8
2 SIOF 2: Device Unsigned-8 2-5 Slot 0: Device Variable Value Float
Variable Code
Slot 3: Device : X ) . ;
3 Variable Code Unsigned-8 6 Slot 1: Device Variable Code Unsigned-8
7 Slot 1: Units Code Unsigned-8
Read Device
Variables 8-11 Slot 1: Device Variable Value Float
130 (Transmitter R 4 24 0,25
Specific 12 Slot 2: Device Variable Code Unsigned-8
Version)
13 Slot 2: Units Code Unsigned-8
14- . ]
17 Slot 2: Device Variable Value Float
18 Slot 3: Device Variable Code Unsigned-8
19 Slot 3: Units Code Unsigned-8
20- i ; .
23 Slot 3: Device Variable Value Float
0 Direction Configuration Code Unsigned-8
1-4 Density High Limit (Slug Flow) Float
Read Static
131 Data - Setup R - 14 5-8 Density Low Limit (Slug Flow) Float 0
Parameters
9 Low Mass Flow Cutoff Units Code Unsigned-8
10-
13 Low Mass Flow Cutoff Float

128 XDPIBO48EN-C



10 Bell 202 command list

Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
0-3 SK20 Float
4-7 SKt Float
Read Sensor
132 Il:Iow‘ R - 20 8-11 Calibration Temperature (Inner) Float 0
Calibration
Factor 12- . .
15 Calibration Temperature (Outer) Float
16- " .
19 Calibration Frequency Float
. A Direction
134 Write Direction w 1 0 Configuration Unsigned-8 1 0 Direction Configuration Code Unsigned-8 0215,
Configuration Code 7,32
Pulsel
0-7 Frequency Double 0-7 Pulsel Frequency Factor Double
Write Factor
135 Frequency W 17 Pulsel Flow 17 0,9,10,1,
Output #1 8 Rate Factor Unsigned-8 8 Pulsel Flow Rate Factor Units Code | Unsigned-8 5,7,32
Factor Units Code
9-16 Pulsel Flow Double 9-16 Pulsel Flow Rate Factor Double
Rate Factor
Pulse2
0-7 Frequency Double 0-7 Pulse2 Frequency Factor Double
Write Factor
136 Frequency w 17 Pulse2 Flow 17 0,9,10,1,
Output #2 8 Rate Factor Unsigned-8 8 Pulse2 Flow Rate Factor Units Code Unsigned-8 57,32
Factor Units Code
9-16 Pulse2 Flow Double 9-16 Pulse2 Flow Rate Factor Double
Rate Factor
. Low Mass Flow
Write 0 Cutoff Units Unsigned-8 0 Low Mass Flow Cutoff Units Code Unsigned-8
Measurement Cod 0,341,
137 % 5 ode 5
Low Mass Flow LowM = 57,32
Cutoff 1-4 ow Mass Flow Float 1-4 Low Mass Flow Cutoff Float
Cutoff
0 Dewcgo\(/‘:rlable Unsigned-8 0 Device Variable Code Unsigned-8
Upper
Write Sensor 1-4 Transducer Float 1-4 Upper Transducer Limit Float 0,2,1,5,
138 P w 9 o 9
Limit Limit 7,32
Lower
5-8 Transducer Float 5-8 Lower Transducer Limit Float
Limit
0-7 Pulsel Frequency Factor Double
Read
139 Frequency R - 17 8 Pulsel Flow Rate Factor Units Code | Unsigned-8 0
Output #1
Factor
9-16 Pulsel Flow Rate Factor Double
v :?ead ) 0-13 Dummy Unsigned-8
140 O R - 18 0
Parameter 17 Volumetric Flow Coefficient Float
Write . 0-13 Dummy Unsigned-8 0-13 Dummy Unsigned-8
Volumetric 0,3,4,1,5,
141 w 18 N 18
Flow 14- | Volumetric Flow Float 14- Volumetric Flow Coefficient Float 7.82
Parameter 17 Coefficient 17
0-7 Pulse2 Frequency Factor Double
Read
Frequency : . ’
142 Output #2 R - 17 8 Pulse2 Flow Rate Factor Units Code Unsigned-8 0
Factor
9-16 Pulse2 Flow Rate Factor Double
Set PV Zero &
143 Measure C - - 0,1,7,32
Perform Self Self-Diagnosis . . . .
144 Diagnosis C 1 0 Mode Unsigned-8 1 0 Self-Diagnosis Mode Unsigned-8 | 0,2,1,5,32
. Frequency g
Enter/Exit 0-3 Output #1 Level Float 0-3 Frequency Output #1 Level Float
145 Fixed c 8 Number of 8 0,341,
Frequency #1 Times Number of Times Frequency Output 5,32
4-7 Float 4-7 Float
Mode Frequency #1
Output #1
146 Totalizer #1 C 1 0 Totalizer #1 Unsigned-8 1 0 Totalizer #1 Control Code Unsigned-8 | 0,2,1,5,32
Control Control Code
Enter/Exit
147 Fixed Status C 1 0 Status Output Unsigned-8 1 0 Status Output Level Code Unsigned-8 02,15,
Level Code 7,32
Output Mode
0 Status Input Level Code Unsigned-8
Read Status
148 1/O Level R - 2 0
1 Status Output Level Code Unsigned-8
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
Device Variable
0 assigned to the Unsigned-8 0 Device Variable assigned to the PV Unsigned-8
PV
Write Dynamic Device Variable
Variable 1 assigned to the Unsigned-8 1 Device Variable assigned to the SV Unsigned-8
Assignments SV 0,2,5,1,
149 (Transmitter w 4 Device Variable 4 7,32
Specific 2 assigned to the | Unsigned-8 2 Device Variable assigned to the TV Unsigned-8
Version) TV
Device Variable
3 assigned to the Unsigned-8 3 Device Variable assigned to the QV Unsigned-8
i
0 Sensor Type Unsigned-8
150 | ReadSensor | o ; 6 1 Nominal Size (unit) Unsigned-8 0
Type
2-5 Nominal Size (value) Float
Fixed
Enter/Exit 0-3 Frequency #2 Float 0-3 Fixed Frequency #2 Output Level Float
Fixed Output Level
151 C 8 Number of 8 0,3,4,5,32
Frequency #2 Ti Numb £ Ti = 4
Mode 47 imes Float a7 umber of Times Frequency Eloat
Frequency #2 Output
Qutput
15p | Totalizer #2 c 1 0 Totalizer #2 |y ioned.s | 1 0 Totalizer #2 Control Code Unsigned-8 | 0,2,1,5,32
Control Control Code
Read Measurement
153 Measurement R 1 0 Unsigned-8 1 0 Measurement Mode Unsigned-8 0
Mode
Mode
Write
154 Measurement W 1 0 Measurement Unsigned-8 1 0 Measurement Mode Unsigned-8 0215,
Mode 7,32
Mode
0-3 SK20 Float 0-3 SK20 Float
4-7 SKt Float 4-7 SKt Float
Write Sensor Calibration 0,9,10,11
Flow 8-11 Temperature Float 8-11 Calibration Temperature (Inner) Float Py
155 g W 20 20 12,13,15,
Calibration (Inner) 1,5,7,32
Factor 12- Callibration 12- o
Temperature Float Callibration Temperature (Outer) Float
15 15
(Outer)
16- Callibration 16- T
19 Frequency Float 19 Calibration Frequency Float
Wnt_?_yspinsor 0 Sensor Type Unsigned-8 0 Sensor Type Unsigned-8
w n "
156 6 1 | NominalSize |\ coneds | 6 1 Nominal Size (unit) Unsigned-8 | 02157,
(unit) 32
2-5 Nominal Size Float 2-5 Nominal Size (value) Float
(value)
Density High
0-3 Limit (Slug Float 0-3 Density High Limit (Slug Flow) Float
Write Density Flow) 0,9,10,11,
157 L W 8 - 8 12,15,
Limits Density Low 7.32
4-7 Limit (Slug Float 4-7 Density Low Limit (Slug Flow) Float !
Flow)
0-3 SK20 Float
4-7 SKt Float
158 Read Flow R - 20 8-11 Calibration Temperature (Inner) Float 0
Parameters 1
125- Callibration Temperature (Outer) Float
16- S
19 Calibration Frequency Float
0-3 SK20 Float 0-3 SK20
4-7 SKt Float 4-7 SKt Float
Calibration 09.10.11
Write Flow 8-11 Temperature Float 8-11 Callibration Temperature (Inner) Float iy
159 W 20 20 12,13,1,5,
Parameters 1 (Inner) 732
12- Calibration 12- '
Temperature Float Calibration Temperature (Outer) Float
15 15
(Outer)
16- Callibration 16- I
19 Frequency Float 19 Calibration Frequency Float
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
Slot 0: Device . . . . .
0 Variable Code Unsigned-8 0 Slot 0: Device Variable Code Unsigned-8
Slot 1: Device ’ A .
1 Variable Code Unsigned-8 1 Slot 0: Units Code Unsigned-8
2 SlOF 2: Device Unsigned-8 2-5 Slot 0: Device Variable Value Float
Variable Code
Slot 3: Device . 3 . . .
3 Variable Code Unsigned-8 6 Slot 1: Device Variable Code Unsigned-8
7 Slot 1: Units Code Unsigned-8
Rs/ad_ Dbelvice 8-11 Slot 1: Device Variable Value Float
160 (Ma?r:lthae:ce R 4 24 025
Version) 12 Slot 2: Device Variable Code Unsigned-8
13 Slot 2: Units Code Unsigned-8
14- X ) .
17 Slot 2: Device Variable Value Float
18 Slot 3: Device Variable Code Unsigned-8
19 Slot 3: Units Code Unsigned-8
20- i ] .
23 Slot 3: Device Variable Value Float
0 Saturated Alarm Code Unsigned-8
1 Sensor Failure Code Unsigned-8
2 Transmitter Failure Code Unsigned-8
3 Parameter Alarm Code Unsigned-8
4 Calibration Failure Code Unsigned-8
Read Alarm 5 Slug Flow Code Unsigned-8
161 Output R - 12 0
Selection 6 Transmitter Alarm Code Unsigned-8
7 Fixed Output Code Unsigned-8
8 Calibration in Progress Code Unsigned-8
9 Concentration Alarm Code Unsigned-8
10 Error Output Analog Unsigned-8
11 Error Output Pulse Unsigned-8
Saturated ) .
0 Alarm Code Unsigned-8 0 Saturated Alarm Code Unsigned-8
1 Sensgcr)g:llure Unsigned-8 1 Sensor Failure Code Unsigned-8
Transmitter . . . .
2 Failure Code Unsigned-8 2 Transmitter Failure Code Unsigned-8
Parameter . ]
3 Alarm Code Unsigned-8 3 Parameter Alarm Code Unsigned-8
Calibration ) L . .
4 Failure Code Unsigned-8 4 Callibration Failure Code Unsigned-8
Write Alarm 5 Slug Flow Code | Unsigned-8 5 Slug Flow Code Unsigned-8
0,2,1,5,
162 Oultput w 12 Transmitter 12 7,32
Selection 6 Alarm Code Unsigned-8 6 Transmitter Alarm Code Unsigned-8
7 leegozgtput Unsigned-8 7 Fixed Output Code Unsigned-8
Callibration in ) TS .
8 Progress Code Unsigned-8 8 Callibration in Progress Code Unsigned-8
9 Concentration Unsigned-8 9 Concentration Alarm Code Unsigned-8
Alarm Code
Error Output . i
10 Analog Unsigned-8 10 Error Output Analog Unsigned-8
Error Output . i
11 Pulse Unsigned-8 11 Error Output Pulse Unsigned-8
0 H/L Alarm Type Code Unsigned-8
1 H/L Alarm Unit Code Unsigned-8
Read H/L
165 Alarm R - 22 2-9 High Alarm Point Double 0
Parameters
11(;- Low Alarm Point Double
18- .
21 H/L Alarm Hysteresis Float
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Command Request Data Response Data
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. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
0 HiL A(I:aorg;Type Unsigned-8 0 H/L Alarm Type Code Unsigned-8
1 HIL Alce:)rcrjr;Unlts Unsigned-8 1 H/L Alarm Units Code Unsigned-8
Write H/L - 0,2,9,10,
166 Alarm % 22 2-9 H'gle Alarm Double 22 2-9 High Alarm Point Double 11,13,1,
oint
Parameters 0 Low Alarm I 5,7,32
17 Point Double 17 Low Alarm Point Double
18- H/L Alarm 18- .
21 Hysteresis Float 21 H/L Alarm Hysteresis Float
Parameter
0 Number Code Unsigned-8 0 Parameter Number Code Unsigned-8
(*Set only 0)
Parameter 0
1-4 (Concentration Adjust Gain) Float
Parameter 1
Read 58 (Concentration Adjust Offset) Float
169 | Concentration R 1 25 9.12 Reserved Eloat 0,25
Parameters
13-
16 Reserved Float
17-
20 Reserved Float
21-
2a Reserved Float
Parameter
0 Number Code Unsigned-8 0 Parameter Number Code Unsigned-8
(*Set only 0)
Write Parameter 0 . .
170 | concentraton | R | 25 | 1-4 | (Concentration Float 25 | 1.4 | Parameter0 (Concentration Adjust Float 02,5,9,10
" N Gain)
Parameters Adjust Gain)
Parameter 1 . .
5-8 (Concentration Float 5-8 Parameter 1 ((écf)fr;(;?)ntratlon Adjust Float
Adjust Offset)
Parameter 2 Parameter 2
9-12 (Undefined Float 9-12 X . Float
(*Set only 0)) (Undefined (*Set only 0))
Parameter 3
13- ! 13- Parameter 3
(Undefined Float X " Float
16 (*Set only 0)) 16 (Undefined (*Set only 0))
Parameter 4
17- " 17- Parameter 4
(Undefined Float . . Float
20 (*Set only 0)) 20 (Undefined (*Set only 0))
Parameter 5
22%‘ (Undefined Float 22:5: (Un de?r?éﬁ?fstg inl ) Float
(*Set only 0)) Y
X 0 Status Input Unsigned-8 0 Status Input Mode Unsigned-8
Write Status Mode 0,9,10,1,
711 10 Mode w2 Status Output 2 5.7.32
1 a l’fﬂsod: pu Unsigned-8 1 Status Output Mode Unsigned-8 v
Status Input . . .
0 Function Unsigned-8 0 Status Input Function Unsigned-8
Write Status Status Output . - : - 3 0,5,7,9,
172 /O Function W 3 1 Function Unsigned-8 3 1 Status Output Function Unsigned-8 1032
2 HIL A_Iarm Unsigned-8 2 H/L Alarm Assign Unsigned-8
Assign
0 Status Input Function Unsigned-8
Read Status . " 0,5,7,9,
173 1/O Function R - 3 1 Status Output Function Unsigned-8 10,1132
2 H/L Alarm Assign Unsigned-8
0 Status Input Mode Unsigned-8
Read Status
1741 \/0 Mode R - 2 0
1 Status Output Mode Unsigned-8
0-3 Low Temp Adjust Value (Inner) Float
4-7 Low Temp Adjust Value (Outer) Float
?ead Ser:sor 8-11 Adjust Low Temp Float
s | Gaibraton | R | 2 0
Factor 15 High Temp Adjust Value (Inner) Float
1169' High Temp Adjust Value (Outer) Float
20- . ’
23 Adjust High Temp Float
0-3 Analogl 4mA Adjust Value Float
Read Analog 47 Analogl 20mA Adjust Value Float
Output
7 Adjustment R ) 16 0
! 8-11 Analog2 4mA Adjust Value Float
Value
125- Analog2 20mA Adjust Value Float
180 Write F_ault w 4 0-3 Fault Duration Float 4 0-3 Fault Duration Float 0341,
Duration 57,32

132 XDPIBO48EN-C



10 Bell 202 command list

Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
1g1 | ReadFault R - 4 | o3 Fault Duration Float 0
Duration
0 Settled Density Unsigned-8
Read Settled
182 Density R - 5 0
1-4 Settled Density Value Float
. 0 Settled Density | Unsigned-8 0 Settled Density Unsigned-8
Write Settled 0,2,34,1,
183 Density wil s Settled Densit ° 57,32
1-4 ettled Lensity Float 1-4 Settled Density Value Float v
Value
Read Slave
184 Address for R - 1 0 Slave Address for Modbus Unsigned-8 0
Modbus
Write Slave
185 Address for w 1 0 Slave Address Unsigned-8 1 0 Slave Address for Modbus Unsigned-8 0341,
for Modbus 57,32
Modbus
Read Flow
187 Parameters 2 R 4 0-3 SKM Float 0
Write Flow 0,341,
188 Parameters 2 w 4 0-3 SKM Float 4 0-3 SKM Float 5732
0 Sensor Zero Units Code Unsigned-8
Read Auto
189 Zero R - 6 1-4 Sensor Zero Value Float 0
Parameters
5 Auto Zero Code* Unsigned-8
0 Sensor Zero Unsigned-8 0 Sensor Zero Units Code Unsigned-8
Units Code 9 9
Write Auto Zero Sensor Zero 0,9,1,5,
190 Parameters w 6 1-4 value Float 6 1-4 Sensor Zero Value Float 7732
5 Auto Ze*ro Unsigned-8 5 Auto Zero Code* Unsigned-8
Code
0 Dummy input 1 Unsigned-8
17 1-4 Dummy Phase Difference Value Float
191 Reai:pllDJtuTmy R - 5-8 Dummy Drive Frequency Value Float 0
9-12 Dummy Temperature Inner Value Float
13-
16 Dummy Temperature Outer Value Float
0 Dummy input 1 Unsigned-8 0 Dummy input 1 Unsigned-8
Dummy Phase
1-4 Difference Float 1-4 Dummy Phase Difference Value Float
Value
) Dummy Drive 0.9.10 11
192 Write Dummy w 17 5-8 Frequency Float 17 5-8 Dummy Drive Frequency Value Float 121315
input 1 Value
7,32
Dummy
9-12 Temperature Float 9-12 Dummy Temperature Inner Value Float
Inner Value
13- Dummy 13-
16 Temperature Float 16 Dummy Temperature Outer Value Float
Outer Value
0 Dummy input 1 Unsigned-8
1 Dummy Mass Flow Units Code Unsigned-8
2-5 Dummy Mass Flow Value Float
Read D 6-9 Dummy Density Value Float
193 e"i‘nput";my R - 23 5 0
13- Dummy Temperature Inner Value Float
14-
17 Dummy Temperature Outer Value Float
18 Dummy Volume Flow Units Code Unsigned-8
19-
22 Dummy Volume Flow Value Float
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Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
0 Slmulatllon input Unsigned-8 0 Dummy input 1 Unsigned-8
Dummy Mass
1 Flow Units Unsigned-8 1 Dummy Mass Flow Units Code Unsigned-8
Code
Dummy Mass
2-5 Flow Value Float 2-5 Dummy Mass Flow Value Float
6-9 Dummy Density Float 6-9 Dummy Density Value Float
Value 0.9,10,11
194 | WriteDummy |y Loog | g Dummy 23 | 10- 15201,
input 2 Temperature Float Dummy Temperature Inner Value Float
13 13 5,7,32
Inner Value
14- Dummy 14-
Temperature Float Dummy Temperature Outer Value Float
17 17
Outer Value
Dummy Volume
18 Flow Units Unsigned-8 18 Dummy Volume Flow Units Code Unsigned-8
Code
19- | Dummy Volume 19-
22 Flow Value Float 22 Dummy Volume Flow Value Float
0 Cutcogd‘léype Unsigned-8 0 Cutoff Type Code Unsigned-8
Read Specified
195 Low Flow R 1 6 1 Low Flow Cutoff Units Code Unsigned-8 0,2
Cutoff
2-5 Low Flow Cutoff Float
0 Cutggd'léype Unsigned-8 0 Cutoff Type Code Unsigned-8
Write Specified Low Flow 03413
196 Low Flow W 6 1 Cutoff Units Unsigned-8 6 1 Low Flow Cutoff Units Code Unsigned-8 o
1,5,7,32
Cutoff Code
2-5 Low Flow Float 2-5 Low Flow Cutoff Float
Cutoff
Read Present
197 Output R 4 0-3 Present Output Frequency Float 0
Frequency
Read Drive Out .
198 Threshold R 4 0-3 Drive Out Threshold Float 0
Write Drive Out Drive Out " 0,341,
199 Threshold w 4 0-3 Threshold Float 4 0-3 Drive Out Threshold Float 57,32
Read F d 0-7 Forward Total #1 Count Double
200 | "EAGIOMA R - 16 0
8-15 Forward Total #2 Count Double
0 Density Compensation Code Unsigned-8
) 1 Standard Temperature Units Code Unsigned-8
Read Density
201 | Compensation R ) 10 0
P 2-5 Standard Temperature Float
6-9 Expansion Coefficient Float
Density
0 Compensation Unsigned-8 0 Density Compensation Code Unsigned-8
Code
Standard
202 Write Density w 10 1 Temperature Unsigned-8 10 1 Standard Temperature Units Code Unsigned-8 | 0,9,10,11,
Compensation Units Code 1,5,7,32
Standard
2-5 Temperature Float 2-5 Standard Temperature Float
Expansion . -
6-9 Coefficient Float 6-9 Expansion Coefficient Float
Read R 0-7 Reverse Total #1 Count Double
203 | REACREVESE | R - 16 0
8-15 Reverse Total #2 Count Double
Read 0-7 Difference Total #1 Count Double
204 Difference R - 16 0
Total 8-15 Difference Total #2 Count Double
0 Total #1 Flow Units Code Unsigned-8
Read Total 1-8 Total #1 Flow Double
205 Mo R | - 18 0
9 Total #2 Flow Units Code Unsigned-8
11(;' Total #2 Flow Double
0 Analog 1 Mode Unsigned-8
Read 1 Analog 2 Mode Unsigned-8
206 Analog/Pulse R - 4 0
Assign Mode 2 Pulse 1 Mode Unsigned-8
3 Pulse 2 Mode Unsigned-8
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Command Request Data Response Data
Response
. . 5 Code
No. Description Type | Size | Byte Name Format Size | Byte Name Format
207 Perfc%'e“;tLCD c 1 0 | LCDTestMode | Unsigned-8 | 1 0 LCD Test Mode Unsigned-8 | 0,2,1,5,32
0 Pulse #1 Weight Units Code Unsigned-8
Read Pul 1-8 Pulse #1 Weight Double
208 reiaht R - 18 0
9 9 Pulse #2 Weight Units Code Unsigned-8
10- .
17 Pulse #2 Weight Double
209 Perfo';rgsl:Itaster C 1 0 dummy Unsigned-8 1 0 dummy Unsigned-8 0,15
Perform 1-Point I
210 Density C 4 0-3 Cal|bra_t|on Float 4 0-3 Callibration Density Float 0341,
; . Density 57,32
Calibration
Regd Sensor 0-3 Calibration Density Float
21| aprion | R | - 5 0
Factor 4-7 fw20 Float
Write Sensor 0-3 Calibration Float 0-3 Calibration Density Float
Density Density 0,157,
212 Calibration w 8 8 9,32
Factor 4-7 fw20 Float 4-7 fw20 Float !
Density Calibration Temperature
0-3 (Inner) Float
Read Density - Density Calibration Temperature
213 Parameters 1 R - 12 4-7 (Outer) Float 0
8-11 Density Calibration Frequency Float
Density
03 Calibration Float 03 Density Calibration Temperature Float
Temperature (Inner)
(Inner)
. . Density
Write Density o . I 0,9,10,11,
214 Parameters 1 W 12 47 Callibration Float 12 47 Density Calibration Temperature Float 15732
Temperature (Outer)
(Quter)
Density
8-11 Calibration Float 8-11 Density Calibration Frequency Float
Frequency
0-3 A Float
Read Density 4-7 B Float
215 Slope R - 16 0
Parameters 1 8-11 C Float
12-
15 K Float
0-3 A Float 0-3 A Float
Write Density 4-7 B Float 4-7 B Float 0,9,10,11,
216 Slope W 16 16 12,1,5,7,
Parameters 1 8-11 C Float 8-11 C Float 32
12- 12-
15 K Float 15 K Float
Read Density 0-3 fw20kd Float
217 Slope R - 8 0
Parameters 2 4-7 fa20kd Float
Write Density 0-3 fw20kd Float 0-3 fw20kd Float 09101
218 Slope W 8 8 5 7 3’2 !
Parameters 2 4-7 fa20kd Float 4-7 fa20kd Float Y
Read Density -
219 Parameters 2 R - 4 0-3 Frequency Coefficient Beta Float 0
Write Density ~ Frequency ~ - 0,9,1,5,7,
220 Parameters 2 W 4 0-3 Coefficient Beta Float 4 0-3 Frequency Coefficient Beta Float 35
0-3 SKg3 Float
4-7 SKg4 Float
Read DSP 8-11 Resistivity Revise Float
221 Other R - 24 12 0
Parameters 1 15‘ Adjust Frequency Float
16-
19 SKd1 Float
20-
23 SKd2 Float
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No. Description Type | Size | Byte Name Format Size | Byte Name Format
0-3 SKg3 Float 0-3 SKg3 Float
4-7 SKg4 Float 4-7 SKg4 Float
Write DSP 8-11 R(;{s;\slitg:y Float 8-11 Resistivity Revise Float 0341
222 Other w 24 n 24 S an
12- Adjust 12- . 5,7,32
Parameters 1 15 Frequency Float 15 Adjust Frequency Float
16- 16-
19 SKd1 Float 19 SKd1 Float
20- 20-
23 SKd2 Float 23 SKd2 Float
0-3 Calibration Temperature 0 Low Float
4-7 Calibration Temperature 0 High Float
Read DSP 8-11 Calibration Temperature 1 Low Float
223 Other R - 24 12- 0
Parameters 2 15 Calibration Temperature 1 High Float
::LL% Calibration Temperature 2 Low Float
20- . . .
23 Calibration Temperature 2 High Float
Calibration
0-3 Temperature 0 Float 0-3 Calibration Temperature 0 Low Float
Low
Calibration
4-7 Temperature 0 Float 4-7 Calibration Temperature 0 High Float
High
Calibration
Write DSP 8-11 | Temperature 1 Float 8-11 Calibration Temperature 1 Low Float
Low 0,341,
224 Other w 24 " - 24
Parameters 2 12- Calibration 12- 57,32
Temperature 1 Float Calibration Temperature 1 High Float
15 ; 15
High
16- Calibration 16-
19 Temperature 2 Float 19 Calibration Temperature 2 Low Float
Low
20- Calibration 20-
Temperature 2 Float Calibration Temperature 2 High Float
23 . 23
High
0-3 ADC Interface Index Float
4-7 Phase Difference Shift Number Float
Read DSP 8-11 Bandpass Filter Float
225 Other R - 24 12 0
Parameters 3 15- SKgl Float
16-
19 SKg2 Float
20- . :
23 Allowed Drive Resistance Float
0-3 ADC Interface Float 0-3 ADC Interface Index Float
Index
Phase
4-7 Difference Shift Float 4-7 Phase Difference Shift Number Float
Number
Write DSP 8-11 | Bandpass Filter Float 8-11 Bandpass Filter Float 0341
226 Other W 24 24 L an
Parameters 1 12- 12- 5.7.32
15 SKg1 Float 15 SKg1l Float
16- 16-
19 SKg2 Float 19 SKg2 Float
20- Allowed Drive 20- . .
23 Resistance Float 23 Allowed Drive Resistance Float
Read DSP 0-3 DSP Version Unsigned-32
227 \elzrsion R ) 8 0
4-7 Flow CPU Version Unsigned-32
Factory Setinge 02,15
228 Settings C 1 0 9 Unsigned-8 1 0 Factory Settings Operation Mode Unsigned-8 !
o ? Operation 7,32
peration
Mode
Load/Store SFSI?LSZ 0215
229 Factory C 1 0 9 Unsigned-8 1 0 Factory Settings Load/Store Mode Unsigned-8 s
Setli Load/Store 7,32
ettings
Mode
Read Key .
230 Protect R - 1 0 Key Protect Unsigned-8 0
Write Key . . 0,2,1,5,
231 Protect W 1 0 Key Protect Unsigned-8 1 0 Key Protect Unsigned-8 732
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Error Log . .
0-3 Address Unsigned-32 0-3 Error Log Address Unsigned-32
4 Error Log 1 Date Year 1 Unsigned-8
5 Error Log 1 Date Month 1 Unsigned-8
6 Error Log 1 Date Day 1 Unsigned-8
7 Error Log 1 Date Hour 1 Unsigned-8
8 Error Log 1 Date Min 1 Unsigned-8
9 Error Log 1 Date Sec 1 Unsigned-8
10 Error Log 1 Date Number 1 Unsigned-8
11 Error Log 1 Date Occurrence 1 Unsigned-8 01015
232 | Read Error Log R 4 24 RS
12 Error Log 1 Date Year 2 Unsigned-8 !
13 Error Log 1 Date Month 2 Unsigned-8
14 Error Log 1 Date Day 2 Unsigned-8
15 Error Log 1 Date Hour 2 Unsigned-8
16 Error Log 1 Date Min 2 Unsigned-8
17 Error Log 1 Date Sec 2 Unsigned-8
18 Error Log 1 Date Number 2 Unsigned-8
19 Error Log 1 Date Occurrence 2 Unsigned-8
20- .
23 Error Log Current Address Unsigned-32
233 Factory Reset C 1 1 dummy Unsigned-8 1 1 dummy Unsigned-8 0,15
234 TRead Xmir W - 4 0-3 Xmtr Temperature Float 0
emperature
0 Analog 1 Mode | Unsigned-8 0 Analog 1 Mode Unsigned-8
Write 1 Analog 2 Mode Unsigned-8 1 Analog 2 Mode Unsigned-8 0215
235 Analog/Pulse W 4 4 ’7 ’Bé !
Assign Mode 2 Pulse 1 Mode Unsigned-8 2 Pulse 1 Mode Unsigned-8 !
3 Pulse 2 Mode Unsigned-8 3 Pulse 2 Mode Unsigned-8
0 RTC Year Unsigned-8
1 RTC Month Unsigned-8
2 RTC Day Unsigned-8
236 | ReadRTC R ; 10 | 3 RTC Hour Unsigned-8 0
Time
4 RTC Minute Unsigned-8
5 RTC Second Unsigned-8
6-9 Operating Time Unsigned-32
0 RTC Year Unsigned-8 0 RTC Year Unsigned-8
1 RTC Month Unsigned-8 1 RTC Month Unsigned-8
»s7 Write RTC w . 2 RTC Day Unsigned-8 . 2 RTC Day Unsigned-8 0234,
Time 3 RTC Hour Unsigned-8 3 RTC Hour Unsigned-8 57
4 RTC Minute Unsigned-8 4 RTC Minute Unsigned-8
5 RTC Second Unsigned-8 5 RTC Second Unsigned-8
0 LCD Password Set Mode Unsigned-8
Read LCD .
238 Password R - 9 1-4 LCD Password (User) Unsigned-32 0
5-8 LCD Password (Master) Unsigned-32
LCD Password . .
0 Set Mode Unsigned-8 0 LCD Password Set Mode Unsigned-8
Write LCD LCD Password ’ - 0,231,
239 password % 9 1-4 (User) Unsigned-32 9 1-4 LCD Password (User) Unsigned-32 5732
5-8 LCD Password Unsigned-32 5-8 LCD Password (Master) Unsigned-32
(Master)
240 SW|tMc£1dESP C 1 0 DSP Mode Unsigned-8 1 0 DSP Mode Unsigned-8 0,2,5,32
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0 Display Mass Flow Priority Unsigned-8
1 Display Volume Flow Priority Unsigned-8
2 Display Density Priority Unsigned-8
3 Display Temperature Priority Unsigned-8
4 Concentration Priority Unsigned-8
5 Display Total #1 Count Priority Unsigned-8
6 Display Total #2 Count Priority Unsigned-8
7 Display Total #1 Flow Priority Unsigned-8
8 Display Total #2 Flow Priority Unsigned-8
9 Display Analog #1 Percent of Range Unsigned-8
. 10 Display Analog #2 Percent of Range Unsigned-8
241 Read Display R 2 0
Settings )
11 Display Refresh Time Unsigned-8
12 Display Font Unsigned-8

13 Display Mass Flow Decimal Digits Unsigned-8

14 Display Volume Flow Decimal Digits Unsigned-8

15 Display Density Decimal Digits Unsigned-8

16 Concentration Decimal Digits Unsigned-8

17 Display Total #1 Flow Decimal Digits | Unsigned-8

18 Display Total #2 Flow Decimal Digits | Unsigned-8

19 Display Back Light Unsigned-8
20 Display Telop Information Unsigned-8
21 Display Contrast Unsigned-8
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No. Description Type | Size | Byte Name Format Size | Byte Name Format
Display Mass . . - .
0 Flow Priority Unsigned-8 0 Display Mass Flow Priority Unsigned-8
Display Volume ’ . . .
1 Flow Priority Unsigned-8 1 Display Volume Flow Priority Unsigned-8
2 DlspLar%/Ogteynsny Unsigned-8 2 Display Density Priority Unsigned-8
Display
3 Temperature Unsigned-8 3 Display Temperature Priority Unsigned-8
Priority
4 Concgntratlon Unsigned-8 4 Concentration Priority Unsigned-8
Priority
Display Total
5 #1 Count Unsigned-8 5 Display Total #1 Count Priority Unsigned-8
Priority
Display Total
6 #2 Count Unsigned-8 6 Display Total #2 Count Priority Unsigned-8
Priority
Display Total . ~ . - . 3
7 #1 Flow Priority Unsigned-8 7 Display Total #1 Flow Priority Unsigned-8
Display Total . ~ . - . 3
8 #2 Flow Priority Unsigned-8 8 Display Total #2 Flow Priority Unsigned-8
Display Analog
9 #1 Percent Of Unsigned-8 9 Display Analog #1 Percent Of Range | Unsigned-8
Range
Display Analog
. . 10 #2 Percent Of Unsigned-8 10 Display Analog #2 Percent Of Range | Unsigned-8
Write Display 0,2,1,5,
242 " w 22 Range 22
Settings Display Refresh 7,32
11 Time Unsigned-8 11 Display Refresh Time Unsigned-8
12 Display Font Unsigned-8 12 Display Font Unsigned-8
Display Mass
13 Flow Decimal Unsigned-8 13 Display Mass Flow Decimal Digits Unsigned-8
Digits
Display Volume
14 Flow Decimal Unsigned-8 14 Display Volume Flow Decimal Digits Unsigned-8
Digits
Display Density . . 5 . - .
15 Decimal Digits Unsigned-8 15 Display Density Decimal Digits Unsigned-8
Concentration . . . . .
16 Decimal Digits Unsigned-8 16 Concentration Decimal Digits Unsigned-8
Display Total
17 #1 Flow Unsigned-8 17 Display Total #1 Flow Decimal Digits | Unsigned-8
Decimal Digits
Display Total
18 #2 Flow Unsigned-8 18 Display Total #2 Flow Decimal Digits | Unsigned-8
Decimal Digits
19 Dlspll_?gh?ack Unsigned-8 19 Display Back Light Unsigned-8
Display Telop ) ] . - . 3
20 Information Unsigned-8 20 Display Telop Information Unsigned-8
Display ) ] . . 3
21 Contrast Unsigned-8 21 Display Contrast Unsigned-8
0 Key Volume Set Mode Unsigned-8
1 Left Key Volume Unsigned-8
2 Right Key Volume Unsigned-8
3 Key Malfunction Prevention Unsigned-8
4 Self-Diagnosis Status 1 Unsigned-8
5 Self-Diagnosis Status 2 Unsigned-8
6 Self-Diagnosis Status 3 Unsigned-8
Read S 7 Self-Diagnosis Status 4 Unsigned-8
203 | Read S‘;‘;S R ; 14 0
Y 8 Self-Diagnosis Status 5 Unsigned-8
9 Self-Diagnosis Status 6 Unsigned-8
10 Self-Diagnosis Status 7 Unsigned-8
11 Self-Diagnosis Status 8 Unsigned-8
12 Self-Diagnosis Status 9 Unsigned-8
13 Self-Diagnosis Remain Time Unsigned-8
14 LCD Test Mode Unsigned-8
15 LCD Display Wait Unsigned-8
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Key Volume . .
0 Set Mode Unsigned-8 0 Key Volume Set Mode Unsigned-8
X 1 Left Key Unsigned-8 1 Left Key Volume Unsigned-8
a4 Write Key W 4 Volume 4 02,341,
Volume 2 Right Key Unsigned-8 2 Right Key Volume Unsigned-8 5.7.32
Volume
3 Ke)F/, Ma”“'.m'on Unsigned-8 3 Key Malfunction Prevention Unsigned-8
revention
0-3 EEPROM Address Unsigned-32
245 ReadgaEthOM R ; 21 | 4 EEPROM RW Index Unsigned-8 | 0,1,5.10
5-20 EEPROM R/W Data 0-15 Unsigned-8
03 BEPROM | signed-32 0-3 EEPROM Address Unsigned-32
Address
246 | Wite EEPROM |\ | 51 | 4 | EEPROMRW |y qoneds | 21 | 4 EEPROM RAW Index Unsigned-g | 01015,
Data Index §
EEPROM R/W . .
5-20 Data 0-15 Unsigned-8 5-20 EEPROM R/W Data 0-15 Unsigned-8
0 Key Volume Adjust Status Unsigned-8
Read Key
247 | Volume Adjust R - 3 1 Left Key Volume In Adjust Unsigned-8 0
Status
2 Right Key Volume In Adjust Unsigned-8
Key Volume . . .
0 Adjust Status Unsigned-8 0 Key Volume Adjust Status Unsigned-8
. Left Key
Write Key . . .
248 Volume In w 3 1 Volume In Unsigned-8 3 1 Left Key Volume In Adjust Unsigned-8 021,532
. Adjust
Adjust "
Right Key
2 Volume In Unsigned-8 2 Right Key Volume In Adjust Unsigned-8
Adjust
0 CPU Code Unsigned-8 0 CPU Code Unsigned-8
249 Read Sqftware R 1 3 1 CPU Major Version Unsigned-8 | 0,2,1,5,32
Version
2 CPU Minor Version Unsigned-8
0 CPU Code Unsigned-8 0 CPU Code Unsigned-8
Write Software CPU Major . . . .
250 Version W 3 1 Version Unsigned-8 3 1 CPU Major Version Unsigned-8 | 0,2,1,5,32
CPU Minor . . . .
2 Version Unsigned-8 2 CPU Minor Version Unsigned-8
Perform 0
Degrees . 0,16,1,5,
251 Celsius C 3 0-2 Password Unsigned-24 - )
Calibration
Perform 20
Degrees . 0,16,1,5,
252 Celsius C 3 0-2 Password Unsigned-24 - 732
Calibration
Perform Sensor . 0,16,1,5,
253 Stability Check C 3 0-2 Password Unsigned-24 - 732
NOTE:
If you need the Bell 202 command list as an Excel file, please contact your nearest sales
representative.
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11 Maintenance

11 Maintenance

In the event an error occurs, an error message appears at the bottom of LCD display. Make sure of its

nature. Sections 10.1 Error Messages and 10.2 Status Messages will assist you in identifying the

cause of trouble and finding necessary corrective action. If the problem persists, or if you have any

guestion, contact Anton Paar.

11.1 Error Messages
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11 Maintenance

NOTES:
* 1: Even with the run indicator staying off, the white backlight comes on in response to switch operation when backlight is
set in the "ON" or "sleep".
* 2: In an alarm, the LED blinks at a faster rate (at intervals of 100ms) than in other alarms (at intervals of 250ms).
* 3: Outputs can go uncontrolled under certain circumstances if the transmitter fails, however.
* 4: For 5 minutes after occurrence of an alarm condition (or sleep duration of backlight setting), the ORG backlight comes
on; after which it will blink on and off.
* 5: For details, see 9.12 Pulse Output Function.
* 6: For detalils, see 9.13 Analog Output Function.
7: For details, see 9.14 Status Output Function.

*
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11 Maintenance

11.2 List of Status Messages
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NOTES

if backlight

oni

ff, the white backlight comes on in response to switch operati

ing o

Even with the run indicator stayi
is set in the sleep mode.
* 2: Simulated output is available irrespective of the state of alarm. (Certain types of error disables output, however.)

* 1
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11 Maintenance

11.3 Replacement Parts

We recommend to keep replacement spare parts to reduce downtime. Replacement parts can be
purchased through Anton Paar representative in your area or Anton Paar Customer Service
Department. Please contact us with the flowmeter model, part name, product number, and
guantity at the time of order.

Interconnect cable (Teflon or PVC): Quantity 1
Replacement of parts such as O-rings and sheet packing for transmitter and terminal box

O-rings and gaskets are used as sealing components with limited service life.
Although the exact service life depends on the operating environment, periodic replacement is
recommended. Recommended replacement period: 5 to 8 years after the delivery

A CAUTION:

1. Whenever you open or disassemble the instrument, inspect the O-rings and gaskets.
Replace the deteriorated parts.

2. To ensure the soundness, periodic re-torqueing of the corresponding parts is
recommended.

Corresponding parts:

e Transmitter: O-ring between display lid (front) - body

e Transmitter: O-ring between terminal box lid (rear) - body

¢ Transmitter: Sheet packing between side lid - body

e Transmitter: O-ring between adopter - body (Integral type only)
e Transmitter: O-ring on sensor unit (Integral type only)

e O-ring between terminal box - lid (Separate type only)

e Cable gland: rubber seal and O-ring

Please contact Anton Paar sales office when replacement is necessary.
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12 Regarding EHEDG Certification

12 Regarding EHEDG Certification

L-Cor 6000 (EHEDG Specifications) has been certified by European Hygienic Engineering & Design

Group.

Certification Type: TYPE EL CLASS
Acceptable Model: AS025, AS040, AS050
Process Connection: Tri-clamp 1SO 2852

It is recommended to refer EHEDG Document Number 8 [Design Criteria for Sanitary Equipment/

Device] for details.

Comply strictly with your service conditions below in case of EHEDG Specifications.

(1) Mounting Orientation

¢ Install this equipment vertically in the line so as to
enable self-drain.

¢ In case the electric conduit faces upward, make
sure to prepare a countermeasure to rainwater
from intruding inside.

(2) Important Point at CIP Washing
e Use wash solution at flow velocity of 1.5m/s min.
(3) Process Connection and Seal

e Conform to EHEDG Document.
Refer to EHEDG Position Paper “Pipe Coupling
and Process Connections” (current version).

Vertical Piping

A

==
—

o

t

Flow Direction

Fig.12.1
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13 Product Code Explanation

13 Product Code Explanation
13.1 L-Cor 8000

Ex-proof temp. class

Explosionproof
Process connection
Major parts material
Temp. category
Fluid category
Meter size/Nominal Diameter
M’o_d‘el | |

DEZ@@DE —-D®@OI— @i —Did@e
L

021 @2

Regulations
Transmitter
Transmitter construction
Power source
Pulse

Communication protocol

Version code

‘—Special shape designation
(24) //¢ Additional code

Main code

13.1.1 AUOOA to AU080

Main Code (AUOOA to AU080)

+: Compatible, - : Not applicable

® | -
@ @ Model @ Explosion-proof
A | U | L-corgxxx 0 | Non-explosion-proof
® | @ | ® | Meter Size/Nominal Diameter 3 2 | ATEX, IECEX
ASME B16.5 EN 1092-1 Tri-clamp 2 § 4 | CSA(C-US)
Flange Flange 1SO 2852 Thread § S| 7 | NEPSI *5
g g /: Ei; i = 2 § § %i @ Ex-proof temperature class
0 0 3 1/2" DN15 10A Rc3/8 § g g g E E § § i i g 0 | Non-explosion-proof
oo s 1/2" DN15 10A R EEEEEERE gl 3| 1]mn
oj1]o0 1/2" DN15 15A Re3/a_ | 2 2 ; § g 2 | T2
0 1 5 1/2" DN15 15A Rc3/4 § g 3 |13
of|2]s 1" DN25 25 1SO § ] 4 | T1a
olalo 11/2" DN40 38150 3 s |15
0 5 0 2" DN50 511SO @ Regulations
0 8 0 3" DN8O 76.11S0 o | standard
Eg Fluid K | CRN + 3.1 Material test certificate *6
L | Liquid | . | . | . | . | . | . | . | . | . | . | . F | 3.1 Material test certificate
e 1 B | PED (Category ) *7
2 | -200°C to 200°C (L-Cor 8000) +l+ |+ |+ |+ |+ +|+]-|-]- @ _
3 | -40°C to 350°C (L-Cor 8100) P I I I A N N I i I @ Transmitter *8
4 | -200°C to 40°C (L-Cor 8200) EE 1 | PAOK (Standard)
© | wetted parts 3 | Rackmount
S | sus3ieL A+ |+ F[F ]+ @ Transmitter construction *9
H | Alloy C-22 o2 B N B A N N A I A A 1 | Integrated
P | Alloy C-22 (L-Cor 8300) B - - -+ -] - 2 | Separated
@ | @ | Process connection @ | Power source
A 1 | ASME B16.5 Class 150 i Tl N T T Ml I 1 20to 30 VDC
A 3 | ASME B16.5 Class 300 EO I R B R B I B A I @ Pulse
A 6 | ASME B16.5 Class 600 i il I Wl el Il e 0 When "2, 3" are chosen for "21 Communication"
: : f_: 1022_1 IPN:O ol -+ [+ |+ |+ F |+ ]+ +]|+ B | voltage
read male - f--1-1-1-1-1-1-1-
T C | Thread female Rc B T I O I S N N e G_| Open drain (Standard)
H S | Tri-clamp I1SO 2852 N R R e @ | communication
1 | Bell 202
2 | Fieldbus
*4. . . . . . 3 | Profibus PA
1: Explosion-proof specifications are restricted depending on the temp. class. 2 | Modbus (R5.485)
*2: When "H" is chosen for "Major parts material (9) ", AUOO3 are always threaded 5 || e
connection, and AU0O6 to AUO8O are loose flange type. 5 | Version code: B
*3: When "P" for high pressure is chosen as "Major parts material (9) ", threaded a1l :
connection is always applied. @ [ Special shape designation
*4: EN flange is applied only when "S" is chosen for "Major parts material (9) " o | Stondara

*5: "2, 3" for "Communication @" are not applicable.
*6: CRN is applicable only to CSA explosion-proof and ASME flange models.
*7: When selecting "B" for "Regulations @) " following limitations apply:
e Code ®@() are only to size 040, 050 and 080.
e Code (9isonlytoS.
e  Code 101 are only to A1, A3, A6 and D4.
*8: Applicable specifications differ with the rack-mount transmitter.

*9: The maximum measurement temperature of integral type is 150°C. “L-Cor 8100, L-Cor 8200 and L-Cor 8000 type AUOOA to

AUO003" are only remote-mount transmitter.
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13 Product Code Explanation

13.1.2 AU100 to AU15H

Regulations
Ex-proof temp. class Transmitter
Explosionproof Transmitter construction
Process connection Power source

Major parts material Pulse

Temp. category GCommunication protocol
Fluid category Version code

M ) ‘ )
leter size/Nominal Ialggéletar o ‘ .

— ,——|—| —Special shape designation

DPE@®E-—OE®OOO@— @IS — 1909202 @ — @ /// Additional code

Main code

Main Code (AUlOO to AU15H) +: Compatible, - : Not applicable

N O 2 |5
z g |3
= 2 2 0 | Non-explosion-proof
Es s 5
ASME B16.5 Flange EN 1092-1 Flange s g | 8 2 | ATEX, IECEx
g 2 2 4 | CSA(C-US)
1 0 0 4 DN100 2 g 5 P v 5
(=)
1 s | o 6" DN150 S g |
2 S |8
1 5 H 6" DN150 3 4 0 | Non-explosion-proof
1|1
2 |12
3 |13
4 | T4
2 | -200°C to 200°C (L-Cor 8000) + B B 5 | T5
3 | -40°C to 350°C (L-Cor 8100) - + -
4 | -200°C to 40°C (L-Cor 8200) 0 | Standard
K | CRN + 3.1 Material test certificate *3
Sus316L F | 3.1 Material test certificate
B | PED (Category Il) *4

ASME B16.5 Class 150

ASME B16.5 Class 300
ASME B16.5 Class 600
EN 1092-1 PN40

1 | PAOK (Standard)
3 | Rackmount

1 | Integrated
*1: Explosion-proof specifications are restricted depending on the temp. class. 2

*2: "2, 3" for "Communication @)" are not applicable.
*3: CRN is applicable only to CSA explosion-proof and ASME flange models.
*4: When selecting "B" for "Regulations (5) " following limitations apply: Code 10)11)
are onIy to Al, A3, A6, D1, DB, D3 and DA4. 0 | When "2, 3" are chosen for "21 Communication"
*5: Applicable specifications differ with the rack-mount transmitter. B | Voltage

G | Open drain (Standard)

[@ [communicatin |
1 | Bell 202

2 | Fieldbus

3 | Profibus PA

4 | Modbus (RS-485)

o [vesoncoses |

so|w|k
+ |+ [+ |+
+ |+ [+ |+
+ |+ [+ |+

Separated

0 | Standard
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13 Product Code Explanation

13.2 L-Cor 6000

*1: Explosion-proof specifications are restricted based on temperature class.
*2: For ASR50, applicable explosion-proof specifications are ATEX, and IECEx

When "2, 3" are chosen for "21 Communication

onIy. Voltage
. . . Open drain (Standard)
*3: "2, 3" for "Communication @D" are not available. p —=
*4: Process connections for AS025, AS040, and AS050 only apply to ISO Bell 202
ferrule. Fieldbus
*5: Applicable specifications differ with the rack-mount transmitter. Profibus PA
*6: If temperature of the fluid exceeds 80°C for explosion-proof types, only Modbus (RS-485)
"Separately mounted" model is available for the transmitter construction. Version Code

Version code: B

In case of non-explosion-proof, Integrally mounted model can be used up to
130°C by restricting the transmitter ambient temp. to 45°C at maximum.
When “3” is chosen for “Transmitter construction (18) ” following limitations apply:
. Code (8) Only “Standard” available
. Code 17) Only “Rack-mount transmitter” available

Special shape d
Standard

Regulations
Ex-proof temp. cla: Transmitter
Explosionproof Transmitter construction
Process connection Power source
Major parts material Pulse
Temp. category Communication protocol
Fluid category Version code
Meter size/Nominal Diameter
F —Special shape designation
DHE@E@DHE — OO @A) — (331935 — (D 18 (920 @)@ — @d /11 Additional code
‘ Main code ‘
Main Code +: Compatible, - : Not applicable
@ | @ | Model | @ |-
A S L-Cor 6000 @ Explosion-proof *2
@ @ @ Meter Size/! inal Di: 0 | Non-explosion-proof
ASME B16.5 Flange Tri-clamp I1SO 2852 2 | ATEX, IECEX
0 1|0 1/2" 10A 4 | CSA(CUS)
0 1 5 1/2" 15A 7 | NEPSI *3
0 2 5 1" 381S0O @ Ex-proof temperature class
0 4 0 11/2" 511SO 0 | Non-explosion-proof
0 5 0 2" 63.51SO 3 |13
R 5 0 3" 88.91SO 4 | T4
® |- ® Jati
@ Density range 0 | Standard
1 | 05t01.0g/cm? E | EHEDG *4
2 0.7t0 1.3 g/cm?® F 3.1 Material test certificate
3 | 1.0to1.5g/cm? B | PED (Category Il)
Temperature *1 @ -
1 | -40°Cto 130°C @ | Transmitter *5
® | wetted parts 1 | PAOK (Standard)
T | SB338 Grade-9 + TB480H (Titan alloy) 3 | Rackmount
@ @ Process connection Transmitter construction *6
A 1 ASME B16.5 Class 150 1 Integrated
H S | Tri-clamp ISO 2852 2 | Separated
@ Power source
1 | 20to30VDC
@ Pulse
0
B
G
@
1
2
3
4
@
B
(]
@
0
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13 Product Code Explanation

13.3 L-Cor 4000

Regulations
Transmitter
Transmitter construction
Power source

Pulse
Communication protocol

Ex-proof temp. class

Explosionproof
Process connection
Major parts material
Temp. category
Fluid category
Meter size/Nominal Diameter
M'o_d‘el

DZEOE-—TEODO—GE@E— D@2
L

T

0 @122 — 24) /17 Additional code

Version code
— Special shape designation

Main code

Main Code +: Compatible, - : Not applicable
@ @ Model
A B L-Cor 4000
® | @ | ® | metersize/i inal Di:
ASME B16.5 Flange Tri-clamp 1SO 2852
0 0 6 1/2" 10A
0 1 0 1/2" 10A
0 1 5 1/2" 15A
0 2 5 1" 25150
0 4 0 11/2" 381SO
0 5 0 2" 511SO
® | -
@ | Density range
L | Liquid
Temperature *1
1 | -40°Cto 130°C
@ Wetted parts
S | SUS316L
@ (@) | Process connection
A 1 ASME B16.5 Class 150
A 3 ASME B16.5 Class 300
A 6 | ASME B16.5 Class 600
H S | Tri-clamp 1SO 2852

*1: Explosion-proof specifications are restricted based on temperature class.
*2: "2, 3" for "Communication @)" are in preparation and is not available yet.
*3: CRN is applicable only to CSA explosion-proof and ASME flange models.
*4: Applicable specifications differ with the rack-mount transmitter.
*5: If temperature of the fluid exceeds 80°C for explosion-proof types, only
"Separately mounted" model is available for the transmitter construction.
In case of non-explosion-proof, Integrally mounted model can be used up to
130°C by restricting the transmitter ambient temp. to 45°C at maximum. When “3”
is chosen for “Transmitter construction (8)” following limitations apply:

e  Code (8) Only “Standard” available

e  Code @) Only “Rack-mount transmitter” available

Explosion-proof

Non-explosion-proof

ATEX, IECEx

CSA (C-US)

NEPSI *2

Ex-proof temperature class

Non-explosion-proof

T3

T4

Standard

CRN + 3.1 Material test certificate *3

3.1 Material test certificate

PED (Category I1)

T i *4

PAOK (Standard)

Rackmount

Transmitter construction *5

Integrated

Separated

Power source

20 to 30 VDC

Pulse

When "2, 3" are chosen for "21 Communication"

Voltage

Open drain (Standard)
e q

Bell 202

Fieldbus

Profibus PA

Modbus (RS-485)

Version Code

Version code: B

Special shape

o@@m@bww»—-@mmcl@u@w»—-I@ww@@m-nxol@&wo@uhwo@@

Standard

XDPIBO48EN-C
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14 KC Mark

14 KC Mark

Registration No. R-R-OVJ-PAOK-A
MODEL: PAOK-A, PAOK-D
Equipment Class: Class A for Office Use
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Document Number Date Comment
XDPIB048EN-A November 2023 First release
XDPIB048EN-B April 2024 Minor adjustments

XDPIBO48EN-C

October 2024

Adding HAS Dimensions
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