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1 Information

This manual details the installation and operation of all varieties of the Dresser™ Micro Corrector, Model IMCW?2. The
Micro Series Corrector and Micro Series Corrector User Terminal are manufactured by Natural Gas Solutions North
America, LLC (Dresser)

All printed material contained within this manual is for information only and is subject to change without notice. This
manual should be read in conjunction with firmware version 1.83 and higher and up to Micro Corrector User Terminal
software version 6.0.0.0. or higher.

This manual uses the words corrector, corrected and uncorrected throughout. The words corrector, corrected and
uncorrected should be read as meaning converter, converted and unconverted as defined by the most recent
standards on volume conversion.

In addition, the term telemetry output pulse should be read as meaning pulse output.

In the case of the IMCW2 T-Only and when a fixed line pressure is applied, the corrected and uncorrected volumes
should be read as meaning compensated and uncompensated.

For the purpose of this document the terms PC and laptop should be considered as being interchangeable.
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2 General Overview

The Dresser™ Micro Corrector, Model IMCW?2 is designed to measure live pressure and temperature, and to utilize gas
composition to calculate corrected volume.

The IMCW?2 is designed to install directly on to all Dresser rotary meters as well as rotary meters of other manufacturers
(contact your Dresser Representative for further details). Volume is sensed from the rotation of the impellers via a
magnetic pickup, therefore the input signal to the electronic counter and volume corrector is of high resolution. This
translates into an extremely high level of accuracy of volume measurement and correction. Furthermore, the lack of a
mechanical counter increases the rangeability of the gas meter by reducing the flow required to start the meter
rotating.

Model Live Temperature Live Pressure Differential Pressure
IMCW?2 T-Only Yes

IMCW?2 PTZ Yes Yes

Pressure Only Yes

T-dp Yes Yes

Ptz-dp Yes Yes Yes

Note: A temperature only version of the IMCW2, the IMCW2 T-Only is available. The IMCW2 T-Only
measures live temperature and calculates supercompressibility. The operator is required to configure a
fixed line pressure value. All functionality, with exception of the live pressure measurement is identical
to that of the IMCW2-PTZ, and this manual is applicable to both.

A monitor pressure version is also available. An external pressure transducer mounted on a length of armoured cable
allows for additional upstream pressure monitoring. Configurable monitoring features are available for this Micro
Corrector version.

A differential pressure version is also available, the IMCW2-dp. A differential pressure (DP) transducer module is
mounted onto the back of the Micro Corrector unit. This module houses a DP transducer with inlet and outlet
connections. Meter diagnostic capabilities are available for this Micro Corrector version.

The Micro Series Corrector User Terminal Software (MCUT) enables the operator to configure, calibrate, download
data, and audit logs and monitor alarms. The operator can specify which parameters are logged in the data log as well
as the logging interval. The audit log provides a tracking facility detailing any parameter changes; only the parameter
changes that will affect the billing are included within the audit log. To ensure the integrity of the billing period, the
audit log cannot be deleted.
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3 Safety

The serial port may only be connected to an intrinsically safe modem as shown by the safety system approval drawing
(062308-000 in the Dresser IMCW2 Hardware Manual). For commissioning and reading data the serial port may also
be connected to a laptop computer under the following conditions:

1. Laptop computers, generally, are not intrinsically safe. Therefore, before using an uncertified laptop in the
hazardous area, a gas test should be performed to prove that no potentially hazardous gas mixture exists in the
area. If this is not possible the laptop must not be used in the hazardous area.

2. The laptop computer must be powered by batteries alone and these must be incapable of supplying more than 25
Volts. No connection is to be made to an external supply (e.g., charger) even if non-operational. (The presence of
the connection can itself create a hazardous condition).1

A WARNING

All IMCW?2 installations must meet Intrinsic Safety requirements.

Ensure that the installation is carried out in an appropriate manner in accordance with any National Codes of
Practice dealing with Intrinsically Safe (I.S.) installations

Connection to intrinsically safe equipment must be properly assessed by the user; the manufacturer (Dresser) will
not take responsibility for the overall safety of the system.

See drawing 062308-000 in the Dresser IMCW2 Hardware Manual
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4 Installation and Getting Started

4.1 System Requirements

The MCUT is designed to run on Microsoft Windows® based PCs.

4.2 Required Equipment

The following equipment is needed to connect your computer to the Micro Corrector.
e Dresser Micro Corrector User Terminal Software files
e Dresser™ Serial Communications Cable

e USB to Serial Port converter (if your laptop is not equipped with a serial port)

Item Part Purpose

Connect from your computer’s serial port to the Micro Corrector Serial
port

1 Serial Communications cable

USB to Serial Port converter

2 Converts the above serial cable to a USB-A connector
(Example shown below)

Communication Cable and Serial Converter

Note: The appearance of the items may differ from the ones shown here.
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4.3 Installation

The MCUT software is supplied by your Dresser Representative either as a downloadable link or through physical
media.

Insert/download the MCUT software installation onto your PC or laptop. If the auto run facility is enabled on the PC,
the set-up program will start automatically.

If the installation program does not start automatically then double-click SETUP.EXE from the contents list.

Follow in installation prompts to complete the software installation.

) Setup - MCUTE000D version 6.0.0.0 _ "

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Dresser UK Ltd., Yeoman Industrial Estate, Test Lane, Mursling, Southampton, ~
5016 91X (the "Licensor™ which expression shall indude its subsidiaries, agents,
successors and assigns) is authorised to license the software (the "Software”)
contained in this package and upon opening the sealed padkage the Licensee
accepts a non-excusive, non-transferable Licence to "Use™ (as hereinafter

defined) the Software on an IBM compatible PC computer) for single use upan the
terms and subject to the conditions contained herein,

This Licence entitles the Licensee to:

(38) load, install and Use the Software contained in this package on a single IBM = ¥

(@1 accept the agreement;

()1 do not accept the agreement

© 2022 Natural Gas Solutions North America, LLC Page 9 of 179
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fﬂ Setup - MCUTE000 version 6.0.0.0 - * Ii] Setup - MCUTE00D version 6.0.0.0
Select Start Menu Folder

Select Destination Location
Where should Setup place the program's shortcuts?

Where should MCUTG000 be installed?

Setup will install MCUT&000 into the following folder. J Setup will create the program's shortcuts in the following Start Menu folder,
——

To continue, dick Next. If you would like to select a different folder, dick Browse. To continue, dick Next, If you would like to select a different folder, dick Browse,

CUTS000 Browse...

C:\Program Files (x86)\dresser \MCLUT&000 Browse...

At least 21.5 MB of free disk space is required.

fi] Setup - MCUTE000 version 6.0.0.0 - x Iﬁj Setup - MCUTE000 version 6.0.0.0

Ready to Install

Select Additional Tasks
Setup is now ready to begin installing MCUT&000 on your computer,

Which additional tasks should be performed?

Click Install to continue with the installation, or dick Back if you want to review or

Select the additional tasks you would like Setup to perform while instaling MCUTS000,
change any settings.

then dick Next.

Additional shortcuts: Destination location:
C:'\Program Files (x86) \dresser MCUT&000

Start Menu folder:
MCUT&000

Additional tasks:
Additional shortcuts:
Create a desktop shortout

< Back Cancel < Back Install Cancel

I‘ﬁh Setup - MCUTED00 version 6.0.0.0

Ii_] Setup - MCUTE000 version 6.0.0.0

Completing the MCUT6000 Setup

Installing
Wizard

Please wait while Setup installs MCUT&000 on your computer.

Setup has finished instaling MCUTG000 on your computer. The
application may be launched by selecting the installed
shortcuts,

Creating shorteuts. ..
C:\Users'steve. chiu'Desktop\IMCW USER HARDWARE HANDBOOK. Ink

Click Finish to exit Setup.
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4.4 Operating the MCUT

Communications to the IMCW2 can be carried out either directly or remotely. An intrinsically safe barrier must be
installed between a PC in a non-hazardous area and the IMCW?2 in the hazardous area. The procedures contained in
this manual are identical regardless of whether communications to the IMCW?2 are carried out directly or remotely via
the modem, however the operator will be prompted to enter some additional details if remote communications are
to be established.

Note: For details on setting-up and communicating via a modem contact your Dresser representative.

All the procedures outlined below are described using the direct method of communication and therefore assume that
the Dresser supplied communications cable is connected between the PC and IMCW?2.
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4.5 Starting MCUT (Micro Corrector User Terminal)

To start the MCUT:

Note: Completion of the installation process will have placed an icon onto your Windows® desktop.

1. Locate and double-click the icon created on the desktop. Alternatively select the MC UT icon from the Micro
Series User Terminal folder in the Start, Programs menu.

2. A window will pop-up showing the Welcome tab

8§ MCUT 6.0.0.0 - X

Welcome |Configuration Calibration | Live Data | Faults & Alarms Advanced] Logging | System |

UTILITY SOLUTIONS

Welcome to the Micro Corrector User Terminal

Software Revisior: 6.0.0.0
Release Date 10/18/22

View Releaze Notes
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5 Welcome Tab

The software version and release date of the user terminal is displayed on the Welcome tab.

w&u - X
< Welcome |9:nﬂguratlnn| Cullhratlnn| Live Data| Faults & Alarms | Advanced| Lugglng] Sysiem]

oRESSER)

UTILITY SOLUTIONS

Welcome to the Micro Corrector User Terminal

Software Revision: £.0,0.0
Release Date 10/18/22

_

=

View Release Notes

Welcome Screen

Note: The Software Revision is required if customer support is requested.
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The View Release Notes button will bring up a window which states a summary of changes in the current revision.

Report Viewer O X

Version History

Changes from 5.1.0.2 to 6.0.0.0

Digital Temperature transducer capability is added

AGA Detailed method of compressibility calculation is added

For Canadian customers, password protection added to gas composition used in
compressibility calculation for AGA Detailed method

Possible presentation of corrected and uncorrected volumes on display with 8 digits
and multiplication up to x1000 for imperial meters and up to x100 for metric meters is
added

5. Possible presentation of corrected and uncorrected volumes on display with 4 digits is
added

SN

Changes from 5.1.0.1t0 5.1.0.2

1. Corrected and Uncorrected volume can be presented on display by 8 digits and x100
multiplier.

Changes from 5.1.0.0 t0 5.1.0.1 v

I Forward I wve Rer zl \rv\u.\l Print |

To connect to the IMCW?2 it is necessary to select the Configuration tab to display the Configuration Screen.
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6 Configuration Tab

To display the configuration tab:

e Inthe MCUT select the Configuration tab. The Configuration screen will be displayed.

e The options available on this screen depend on the model and configuration of the IMCW?2.

e Upon initial call up of this screen (which must be done every time the MCUT is run) it is necessary to establish
communication with the IMCW?2 so that the current settings stored within the IMCW?2 are displayed in the

MCUT.

The Configuration tab is divided into 3 main sections; the left-hand parameter summary/selection list, 9 options which
allow the operator to connect and configure the IMCW?2, and the report generation section.

i MCUT6.0.0.0

n] =] LIraimeg

Meter Size

Rev/Unit Yaolume

Meter/Site 1D

Flow Sense

Carrected Volume

Uncorected Yolume

Corected Multiplier

Uncarrectad Multiplisr

Corected Mo, digits

Uncorected Mo, digits

Enable U / C on LCD

Corected Pulse Qutput

Uncorected Pulse Output

Pulze Width

Pulze Output 1

Pulse Output 2

Pulze Output 3

Fault Qutput Mode

Fault Dutput Polarity
Corrections Configuration

Temperature Units

Baze Temperature

Temperature Mode

Fized Temperature

Pressure Units

~

Welcome Configuration |Ca|ihratiun Live Data | Faults & Alarms Advanccdl Luggingl Systcml

DRESSER)

UTILITY SOLUTIONS
Wolume Connect with bC
Lonections Upload to WMC
Set Date & Time [ UseModem To Connect
Cuztomize LCD Batter Tupe
M Commz Settings UT Comms Settings
Open Configuration File Save Caonfiguration File

Custarner I

Report
Report Heading

[T Iknclude Data Snapshot 1 FRepar
[T 0ld Report Format Create Report
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6.1 Connect to the Micro Corrector

For direct communications connect the 9 way “D” type connector of the communications cable to COM port 1 on the
PC; connect the round connector to the serial port connector located in the right-hand corner on the bottom of the
IMCW?2. If COM port 1is not available, it is possible to specify which COM port is to be used within the MCUT for direct
communication (COM 1 to COM 255). A fixed baud rate may be selected for modem communications.

To connect to the IMCW?2 directly select the Connect with MC option (if no com port is otherwise specified COM1 will
be used by default).

Note: For details on setting-up and communicating via a modem contact your Dresser representative.

il MCUTE.0.0.0 - X

Welcome Configuration | Calibration | Live Data | Faults & Alarms AdvancedlLoggingISyslemI

teter Type

Meter Size UTILITY SOLUTIONS

Fev/Unit ¥olume
Meter/Site 1D

Flow Senze
Comected Volume | [

Uncorrected Yolume “olume Connect with MC

Corected Multiplier
Unecorectad Multiplier
Cormected Ma. digits

Unconected Mo, digits . ™ Use Modem To Connect
Enable U / Con LCD Set Date & Time -

Corected Pulse Output
Uncormected Pulse Qutput

LComrections Upload ta MC |

Pules width Customize LCD | Battery Type |
Pulse Output 1
Pulse Dutput 2 MC Comms Settings | UT Comms Settings |
Pulze Dutput 3

Fault Dutput Mode
Fault Dutput Polarity
Cormections Configuration

Dpen Configuration File Save Configuration Filz

Temperature Lnits Customer
Base Temperature Fieport

Temperature Mode Report Heading

Fixed Temperature

Pressure Units v I

™ Include Data Snapshot In Report
| ™ Old Report Fomat Create Report
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Once the download is complete a dialog will be displayed stating that Configuration Downloaded OK, select OK.

i MCUT6.0.0.0

X

‘olume Configuration

eter Type

Meter Size

Rev/Unit Yolume

Meter/Site 1D

Flow Sense

Corected Yaolume

Uncaorected Volume

Corrected Multiplier

Uncorected Multiplier

Corected Mo. digits

Uncarected Mo, digitz

Enable U / C on LCD

Corected Pulse Output

Uncaorected Pulze Output

Pulse Wwidth

Pulze Output 1

Pulze Output 2

Pulze Output 3

Fault Qutput Mode

Fault Dutput Polarity
Corrections Configuration

Temperature Units

Base Temperature

Temperature Mode

Fized Temperature

L4l

Welcome Configuration lCaIihratiun Live Data | Faults & Alarms Advancedl Lugging] Systcml

DRESSER)

UTILITY SOLUTIONS

Cancel Connection

™ Use Modem Te Connect

UT Cammsz Settings

Open Configuration File

Custarmer

Getting Meter Diagnostic Settings... 3600 baud r~
INEEERNNNENNNNNENNNEN r

J

A status bar will display the connection progress.
The “Connect with MC” button will change to “Cancel Connection” during the connection time and you can abort the

operation by pressing this button.

‘olurne Configuration

eter Type

Meter Size

Rew/Urit Yolume

Meter/Site |0

Flow Senze

Corrected Yolume

Uncorected Yolume

Carrected Multiplier

Uncomected Multiplier

Corrected Na. digits

Uncomrected Mo. digits

Enable U/ Con LCD

Carrected Pulze Output

Uncomected Pulze Output

Pulze Width

Pulze Output 1

Pulze Output 2

Pulze Output 3

Fault Output Mode

Fault Output Polarity
Carrections Configuration

Temperature Units

Base Temperature

Temperature Mode

Fized Temperaturs

Pressure Lnits

Welcome Configuration | Calibration | Live Data | Faults & Alarms | Advanced ] Logging I System 1
A
5td
7 000 refF UTILITY SOLUTIONS
]
Fonward
ofe
o Yolume ‘ Connect with MC |
«100
;‘ oy Fauarlions ‘ Upload to MC ‘
g
Ma & Time r
118 -
1fe 0' Configuration Downloaded OK ‘ ‘
- =LCD Battery Type
187
Unag
Cart ok | Settings ‘ UT Camms Settings |
Fau
Single Latched Pulze
Marmally OFF Open Canfiguration File ‘ Save Configuration File ‘
ks Custamer
15.0 Report
Live Measurement Report Heading
[N
kPa v
[ Include Data Snapshat In Report
I Old Report Format ElealaHennt
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If you receive a communication error, you are able to select another communication port...

6.2 UT Comms Settings

MCUT

f l*_-. COMS3 Initialisation Failed

Communications to the IMCW2 may be conducted directly or remotely, via modem.

Note: For details on setting-up and communicating via a modem contact your Dresser representative.

1. Select the UT Comms Settings option. The UT Comms Settings dialog will be displayed.

i MCUT 6.0.0.0

Welcome Configuration |Calihratiun Live Data | Faults & Alarms Advancedl Logging' Systeml

olume Configuration
Meter Type

Meter Size

Rew/Unit Wolume
Meter/Site D

Flow Sense

Corrected Yolume
Unconected Yolume
Carrectad Multiplier
Uncomected Multiplier
Corrected Mo, digits
Uncorected Mo, digits
Enable U / Con LCD
Carrectad Pulze Output

Pulse width
Pulse Output 1
Pulse Dutput 2
Pulze Output 3
Fault Output Mode
Fault Qutput Polarity
Corrections Configuration
Temperature Units
Base Temperature
Temperature kode
Fixed Temperature
Pressure Units

Uncorected Pulze Output

Sernies B

5

27.000 rew /i
a

Forward

0fe

0fe

%100

%100

a

g

Mo

118

11

187 mz
Unconected
Cornected
Fauilt

Single Latched Pulze
Marmally OFF

T

15.0

Live Measurement
M

kPa

~

—Report

DRESSERY)

UTILITY SOLUTIONS

Waolume Connect with MC
Lomections Upload to MC
Set Date & Time [T Use Modem To Comnect
Custamize LCD Battery Type

HMC Comms Settings

[ UT Comms Settings

Open Configuration File

Save Configuration File

Customer I

Report Heading

[ Inchude Data Snapshot In Report

[ 0Id Report Farmat

Create Report

If there are no valid modem connections, then the following window will be displayed.
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MCUT >

f l\_‘ Mo compatible modems were found.

The operator can specify which communications port is to be used for direct communications (COM1 to COM255), and
the modem configuration for remote communications. Additionally, the user may select a fixed baud rate for direct
communications.

Note: For details on setting-up and communicating via a modem contact your Dresser representative.

UT Comms Settings £
b odern
| Canewant SoftK5E Madem(M] |
Direct
Caom Part COr1 - Fized [ Baud
LCancel |

UT communication settings Screen

To specify the communications port for in the MCUT:

e On the Configuration screen select the UT Comms Settings option and the UT Commes Settings screen will be
displayed.

e From the Direct section, select the Com Port drop down selection box.

e Select the appropriate com port.

e Select OK on the UT Comms Settings screen.

Note: If the PC is not equipped with a serial communication port, then a USB to serial port adaptor can
be used. Follow the following procedure to find out Com Port assignment.

e Open Control Panel

e Select System

e Select Hardware

e Select Device Manager

e Check Ports (COM & LPT) to find out Com Port assignation for USB serial port adaptor.
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To specify the communications port for use in the MCUT:

2. Inthe Direct section select the Com Port drop down selection box.

Select the appropriate COM port (that which the communications cable is connected to), default is COM 1.

UT Comms Settings

ki odem

Diirect

Cormn Part COM1 Fived [ Baud 3600
cor1 Y

MWAHNING: Egmg ate option available for

advanced €4 tn options such as Modem,

Bluetooth, |Ccops ir standard serial

communita COME
hould relm COM7
should r COMa
COr39
Com10
COM11

Cancel

UT communication settings Screen

3. Select OKin the UT Comms Settings dialog.

UT Comms Settings

b odem

Dhirect

Com Port COM1 Fixed [ Baud

3600

WARNING: Fixed Baud Rate option available for

advanced communication options such as Modem,
Bluetooth, iBDA, etc. For standard serial
communication with the MC2J/IMCW?2, the Fixed box

should remain unchecked.

ok,

Cancel

can be used

Note: If the PC is not equipped with a serial communication port, then a USB to serial port adaptor
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Follow the following procedure to find out Com Port assignation.

e Open Control Panel

e Select System

e Select Hardware

e Select Device Manager

e Check Ports (COM & LPT) to find out Com Port assignation for USB serial port adaptor.

Select the Connect with MC option.

| MCUT6.0.0.0

— X

‘olurme Configuration

Meter Type

Meter Size

Rev/Unit Yolume

Meter/Site ID

Flovs Sense

Conected Volume

Uncorrected Yaolume

Canected Multiplier

Uncorrected Multiplier

Conected Mo. digits

Uncorrected Mo, digits

Enable U/ Con LCD

Conected Pulze Dutput

Uncorrected Pulze Output

Pulse Width

Pulze Output 1

Pulze Output 2

Pulze Output 3

Fault Qutput Mode

Fault Qutput Palarity
Carrections Configuration

Temperature Units

Base Temperature

Temperature Mode

Fixed Temperature

Pressure Units

~

Welcome Configuration ICaIihratinn Live Data | Faults & Alarms Advanced} Lngging} Systeml

oressERy

UTILITY SOLUTIONS

Connect with MC

Wolume ‘

Lonections ‘ Upload ta MC |

Set Date & Time B

Customize LCDY

Battery Type ‘

MC Comms Settings ‘ UT Comms Settings

Open Configuration File Save Configuration File

Customer

Report
Report Heading

[~ Include Data Snapshat In Repart
[~ 0ld Report Format Creats RBeport

4. Communication will be established. A progress bar will begin to move from left to right across the screen as

the data is downloaded.

&) MCUT6.0.0.0

— pae

Welcome Configuration lCaIihraliun Live Data | Faults & Alarms Advanced] Lngging} Syslem]

‘olume Configuration
Meter Type
Meter Size
Rev/UnitYolume
Meter/Site 1D
Flow Sense
Corrected Yolume
Uncarnected Yolume
Corrected Multiplier
Unconected Multiplier
Corrected Mo, digits
Unconected No. digits
Enable U / Con LCD
Corrected Pulse Output
Unconected Pulse Dutput
Pulse \width
Pulze Output 1
Pulze Output 2
Pulze Output 3
Fault Output Mode
Fault Output Polarity
Comections Configuration
Temperature Units
Base Temperature
Temperature Mode
Fixed Temperature
Pressure Units
Getting Trim T able Setup... @9600 baud

~

oRESSER)

UTILITY SOLUTIONS

Walume ‘

H Cancel Connection

LCarrections ‘

Upload to MC

Set Date & Time I

Custornize LCD

Battery Type ‘

Dpen Configuration File

MC Comms Settings ‘ UT Comms Settings

Save Configuration File ‘

Customer

Report
Report Heading

I~ Include Data Snapshot In Report
[ 0ld Report Format Create Repart

Once OK is selected, a summary of the current configuration is displayed on the left and all options within the
Configuration screen will become available; it is now possible to setup and configure the unit.
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Welcome Configuration | Calibration | Live Data | Faults & Alarms Advanccd] Lugging] Systcm]

olurne Configuration

Meter Type

Meter Size

RevUnit Wolume

Meter/Site [D

Flow Senze

Camected Volume

Uncarrected Yaolume

Corected Multiplier

Uncorected kultiplier

Corected Mo. digits

Uncorrected Mo, digits

Enable U / Con LCD

Corected Pulze Qutput

Uncorrected Pulse Dutput

Pulse Width

Pulze Output 1

Pulze Output 2

Pulze Output 3

Fault Output Mode

Fault Dutput Palarity
Corrections Configuration

Temperature Units

Base Temperature

Temperature Mode

Fixed Temperature

Pressure Units

Seres B

5t

27.000 revy /&
a

Farnward

afe

afe

=100

%100

8 [meuT
g all

Mo
1f8
18
187
Unag
Carr
Fau
Single Latched Pulze
Marmally OFF

T

150

Live Measurement
MAA

kPa

Wolume

DRESSER)

UTILITY SOLUTIONS

Connect with MC

Corections

Upload to MC

& Time

:' Configuration Downloaded OK

zLCD

Battery Type

oK Settings

UT Comms Settings

LOpen Configuration File

S ave Configuration File

Repart
Feport Heading

Customer

I Include Data Snapshot In Report

[~ Old Report Farmat

Create Report
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6.3 Volume Configuration

i MCUT6.0.0.0

- X

olurne Configuration

Meter Type

Meter Size

Rew/Unit ¥ olurne

Meter/Site 1D

Flow Sense

Comected Yolume

Uncomected Yolurne

Comected Multiplier

Uncorected Multiplier

Comected Mo. digits

Uncorected Mo. digits

Enable U / C on LCD

Comected Pulze Dutput

Uncorected Pulse Dutput

Pulse Wwidth

Pulze Output 1

Pulze Dutput 2

Pulze Output 3

Fault Output Mode

Fault Dutput Polarity
Cormections Configuration

Termperature Urits

Base Temperature

Termperature Moda

Fized Temperature

Pressure Units

Series B

5M

27.000 rev/
0

Fonward

0fe

ofe

=100

%100

g

g

Mo

11

1fE

187 mz
Uncomected
Comected
Fault

Single Latched Pulze
Mormally OFF

°C

15.0

Live Measurement
MAA

kPa

Ll

Welcome Configuration lCaIihration] Live Data | Faults & Alarms Advanced] Logging] System]

DRESSER)

UTILITY SOLUTIONS
[ Wolurne ﬂ ‘ Connect with MC |
LCorrections ‘ Upload to MC ‘
r
SetDate & Time
Customize LCD Battery Type ‘

MC Comms Settings

Dpen Configuration File

‘ ‘ UT Commsz Settings |

Save Configuration File ‘

Fepaort
Repart Heading

Customer

™ Include Data Snapshot In Repaort

™ Old Report Farmat

Create Bepart

The Volume Configuration dialog is divided into 6 sections and the parameters that can be changed within this dialog:

e Volumes — enables the operator to specify corrected and uncorrected volume totals.
¢ Flow — enables the operator to specify which direction(s) of flow should be used to measure the volumes.
e Pulse Outputs — enables the operator to specify the value for corrected and uncorrected volume per pulse,

and the pulse width of these output pulses.

e Meter Data — enables the operator to specify the type and size of meter that the IMCW?2 is assembled to.
Additionally, the operator is able to allocate a Meter/Site ID to each specific IMCW?2. This field can be a
combination of 16 alpha-numeric characters however, special characters not recognized in Microsoft™ file
names, cannot be entered in this field.

e Display — enables the operator to specify how the corrected and uncorrected volumes are displayed.

e Pulse Output Allocation — enables the operator to select uncorrected, corrected or fault pulses separately for
each Pulse Outputi.e., 1, 2 and 3.
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Yelurne Configuration n

—olumes

eter Data

Type ISeries B j

Conrected Yolume IU i

Uncomected Y olume IU ft2

Size IEM j

— Flow

Flow Senze IFnrward

’! e LitpLks

Comected |1 -| [E

Multiplier Digits

Uncanected |-| j e Comected Volume 00a0oa0a I:-:'I oo j fFJE! j
Uncorected YWalume 00000000 I,.;1 oo j fFJg j

Pulse 'Width 187 - mS}] \/ Display U /C onLED y

f FPulze Dutput Allocation

f~ Fault Pulse Output Configuration
Pl Dl ILIn':':'”ECtE':I j Fault Mode ISingIe Latched Pulse j
Pulze Output 2 IEurrected j Polarity INormaII_l,l OFF j
Pulze Output 3 Fault A A\l
{ | =
A -
Cancel ok

Volume Configuration Screen
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6.3.1 Meter Data

Volure Configuration n
Wolurnes (Meter Data \
]
Carrected Yolume | e Toms |Series B j
Uncorrected Yolume |D fte Size |5M j
Flaw 27 rew/fe
Flow Sense Farward -
| H \ oSt D |o y
Pulze Outputs Dizplay
Cormected |‘| j i

Multiplier Diigits

© ted Wl -~ | fF -
Uneomected |1 j i arrected Yalume 00000000 m m
Uncomected Yolume Q00nooao m I m

[™ Dizplap U / Con LCD

Pulse 'width |1 a7 j ms

Pulse Output Allocati . .
U QA HE Fault Pulze Dutput Configuration

P @it | |Uncorrected j Fault bode |Single Latched Pulse j
Fulze Output 2 |Eorrected j Polarity |Norrnally OFF j
Pulze Output 3 |Fault j

Cancel ‘ Ok

The Meter Data section on the Volume Configuration screen contains 3 editable fields; 2 drop down selection boxes
labelled Type and Size, and a text box labelled Meter/Site ID.

The number of revolutions per ft? (rev/ft3) / m3 (rev/m3) (dependent on meter type selected) is automatically displayed
when the appropriate meter Type and Size are selected from the appropriate drop-down selection boxes, these details
should reflect the meter type and size that the IMCW?2 is fitted to.

If the meter configuration required is not shown in the drop-down selection boxes, the Manual option from within the
Size drop down selection box should be selected.

Note: If cubic feet (cu ft) are required, ensure that an imperial meter type is selected within the Type

drop down selection box (e.g. Series B); if m? is required a metric meter type should be selected (e.g.
Series B Metric).

If the Manual option is selected within the Size drop down selection box the text below will be enabled, this will allow
the operator to enter the desired number of revolutions per (ft3) or (m3).
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To set the meter type:

e In the Meter Data section select the Type drop down selection box and select the desired option. The new
value will be highlighted yellow.

Volume Configuration n
—Yolume:  Meter Data \
a
Corrected Volume I ftt ToEs ISeries B j
Uncorected Yolume ID ft S : ]
Series A [LMMA] Metic
rFla Series B Metric
Senies G
Flow Senze Forward - .
I J Meter/Site ID Fomet Impgrlal
Rormet tetric
-~ Pulze Outputs — Display HF Irmperial v
Corrected |1 - | [E

Multiplier Digitz

Urecorected |1 i Corrected Yolume 00000000 Igmn vl & |a vI
Uncarrected Yolume 00000000 m it [g vI

[~ Displap U / Con LCD

Pulse 'width |1 a7 -| ms

— Pulze Output Allocation

— Fault Pulze Output Configuration

Pulse Qutput 1 IUncorrected j Fault Mode Single Latched Pulse j
Fulse Dutput 2 IEorrected j Polarity Mormally OFF j
Pulse Output 3 IFauIt j

LCancel | ok |

e Select the OK option on the Volume Configuration screen.

Volume Configuration n
—olume: ~Meter Data
]
Corrected Yolume I m TeEe ISeries B Metic j
Uncorrected % olume ID s

e -
— Flow 17E5.73 ren /T

Flow Sense Forward ~
| = Meter/Site ID fo
—Pulse Dutput — Dizplay
Corected |‘| o0 - | e

tultiplier Digits

Uncarectad I'IDD <l Corrected Yalume 00000000 I,ﬂ o v| g vl
Unconected Yolume 00000000 m wt(a v[

[ Digplay U / Con LCD

Pulze Width |125 - | ms

—Pulse Dutput Allacation

— Fault Pulse Dutput Configuration

Plse Output 1 |uncarected - Fault Made [single Latched FPuise -]
Pulze Dutput 2 IConected j Palarity INormaIIy OFF j
Pulze Output 3 IFauIt j

Lancel u ok I]
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e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

) MCUT6.0.0.0 - X
‘Welcome Configuration lCaIihratiun Live Data | Faults & Alarms Advanced] Lngging] System]
olume Configuration ~ ‘
teter Type Seriez B Metric
teter Size 2 UTI
ResedUnit % olume 1765730 rew/nr UTILITY SOL. ONS
teter/Site [D 0
Flow Sense Forward
Carrected Yolurne 0 e f
Uncorected Yalume 0 Yalume Connect with MC
Corrected Multiplier =100 :
Uncorected Mu.lh.pller =100 Ermeetians Upload ta MC
Corrected Mo, digits 8
Uncormrected Mo, digits 8 -
Enable U/ C on LCD Mo SetDate & Time
Corected Pulze Output 100 e
Uncormrected Pulze Output 100 e .
Pulse Width 195 m Custorize LCD Battery Type
Pulze Qutput 1 Uncorrected
Pulze Output 2 Corected M Comms Settings UT Carmms Settings
Pulze Output 3 Fault
Fault Output Made Single Latched Pulze
Fault Output Polarity Mormally OFF Open Configuration File Save Configuration File
Corrections Configuration
Temperature Lnits F Custamer
Basze Temperature E0.0 Report
Termperature Mode Live Measurement Fieport Heading
Fized Temperature Mia
Preszure Urits PSl v
[ Include D ata Snapshot (1 Bepart
[ Old Repart Format Create Beport
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To set the meter size:

e Inthe Meter Data section select the Size drop down selection box and select the desired option. The new value
will be highlighted yellow.

Yelume Configuration n
Yolumes Meter Data
Corrected Volume |D f& e [
Uncorrected Volume |U f& g |3M j l
Flow
Flow Senze |Folward j i
Meter/Site 1D 0.9
Pulge Outputs Display :ém
Corrected f& 234 v
i -l & —
C ted ol - | f -
Unconected |‘| - | fE SrEciedalme Ll |>'C1 oo J |8 J
Uncorrected Yolume 00000000 |wion | fBlg -
Pulse Width |1 g7 v | ms

[ Display U / C on LCD

Ptk Ui e Fault Pulze Dutput Canfiguration

= Dttt |Uncorrected j Fault tode |Single Latched Pulse j
Pulze Cutput 2 |Eorrected j Fualarity |Norma||_l,J OFF j
Pulze Cutput 3 |Fau|t j

LCancel ‘ kK

e Select the OK option on the Volume Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.
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To set the Meter/Site ID:
e |Inthe Meter Data section select the Meter/Site ID text box and enter the desired Meter/Site ID reference.
e Maximum of 16 alphanumeric characters including spaces.
e The new value will be highlighted yellow.

Volume Configuration n

Yolumes Meter Data

Carrected VYaolume |D ft e |Selies B j

Uncarected Valume |D ft Size |5M j

Flowe 27 revdfiE

Flaw Senze Farward <

| - Meter/Site ID |o

Pulze Outputs Dizplay

Corected |‘I j fte Multiplier Digits
Ci ted Yol f&

Uncorrected |‘| v | fE SeEEaYoume D |~ B
Uncorrected Yolume aooooooo |xion - B8 -

Pulse Width 187 =™ || I Display U/ ConLCD

Pulze Dutput Allacation

Fault Pulze Output Configuration
Pulse Output 1 |U ncorected j

Fault bode |Single Latched Pulse j
Fulse Output 2 |E0rrected j Palarity |Normally OFF

Pulse Output 3 |Fault j

Lo

e Select the OK option on the Volume Configuration screen.
e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

) MCUT60.00 - X

Welcome Configuration | Calibration | Live Data | Faulis & Alarms Advancedl Lngging} Sysleml

Meter Type Series B

Meter Size M

Fiew/Unit Volume 40,000 rew/iF UTILITY SOLUTIONS
Meter/Site ID 123456789 3456

Flow Sense Foward

Conested Yolums I e
Uncarected Volume o Wolume Connect with MC ‘
Conected Multiplier w100

Uncorrected Muliplier w100 Canections ‘ Upload o MC ‘
Conected No. digits 8 = =

Uncarrected Mo, digs g r
Enabls Ul / ConLCD Mo Set Date & Time
Correcled Pulse Dutput 1001

Uncorrected Pulse Output 100

e o Custamize LCD ‘ Batiew Type ‘

Pulse Qutput 1 Uncanected

Pulse Output 2 Cormected MC Comms Settings ‘ UT Comms Settings ‘

Pulse Output 3 Fault

Fault Dutput Mode Single Latched Puke

Fault Dutput Polarity Mormally OFF Open Configuration File ‘ Save Configuration File ‘
IComections Configuration

Temperature Urits F Customer

Base Temperature 600 Repart

Temperature Mode Live Measurement Rieport Heading

Fired Tempetature M

Pressure Units Psl v

I™ Include Data Snapshl In Report
[~ 0Old Report Farmat Create Report
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6.3.2 Volumes

It is possible to change the corrected and uncorrected volumes once the data in the IMCW?2 has been downloaded to
the MCUT.

The Volumes section on the Volume Configuration screen contains 2 text boxes labelled Corrected Volume and
Uncorrected Volume that enable the operator to change the values of the corrected and uncorrected volumes.

To set the Corrected and Uncorrected volumes:
e Inthe Volumes section enter the desired value in the appropriate text box. The new value will be highlighted
in yellow. A maximum of 9 digits can be entered in the MCUT for the corrected and uncorrected volumes for

firmware versions up to 6.0.0.0. A maximum of 11 digits can be entered for firmware version 6.0.0.0 and
higher.

Note: The LCD of the IMCW?2 can only display a maximum of 8 digits; the value that is to be displayed
on the LCD is shown in the Display section of the Volume Configuration dialog

e Select the OK option in the Volume Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted yellow in the
parameters selection list.

Volume Configuration n
olumes Meter Data
Corrected Yolume |2D?9 ft* Tupe |Serie& B j
Uncomected Yolume |1 873 iz S |5M j
Flow 27 ren
Flow Sense Farward -
| B Meter/Site ID 0
Pulze Dutputs Dizplay
Comected |1 - | Fultiplier Digits
C ted Wol - | fE -
Uncorected |1 j fts piEeiE alme L |H1 oo J |8 J
Uncarected Yolume 000000158 |H1 o j e |3 j
Fulse ‘width |13? -| mz

[ Display U / Con LCD

Flsn Oelrp el veeion Fault Pulze Dutput Configuration

Fullss Dl | |Uncurrected j Fault tode |Sing|e Latched Pulze j
Pulse Dutput 2 |Eorrected j Palarity |ND[IT|a||_|.J OFF j
Pulze Output 3 |Fault j

LCancel Ok
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6.3.3 Flow Sense

The IMCW2 measures the flow from the meter via a magnetic pickup which is installed inside the mag well of the
meter. The Flow section on the Volume Configuration screen contains a drop-down selection labeled Flow Sense. In
this drop-down selection box, the user can specify which flow sense is identified as the positive and negative flow,
along with how the flow should be calculated.

Yolume Cenfiguration

Volumes ~ Meter Data
Corrected Yolume |2U?9 fi# Tupe ISeries B j
Uncomected Yolume |1 873 fe Size |5M j
— Flows |2Ff rev /e
Flow Senze IForward - Reverse
Meter/Site ID o
— Pulze Output — Display
Conected |1 j fe tultiplier Digits
© ted Vol - | [F -
— |1 j e amected Yalume Q0000020 I:ﬂDEI I g I
Uncomected Yolume Qaooooois I:.:'IDD vl &g vl
Pulse Wwidth 187 ™| | I Display U/ ConlCD
~ Pulse Output Allocation — Fault Pulze Output Configuration
Pulse Output 1 -
A IU nconected J Fault Mode Single Latched Pulse j
Pulze Qutput 2 IEorrecled j Polarity Maormally OFF j
Pulze Output 3 IFault j

LCancel

The various flow sense configurations are described in below (Flow Sense Configurations Reference Table).

Flow Sense Configurations Reference Table

Measured Flow Source

Flow Sense
Forward Reverse Calculated Flow

Volume in Reverse flow is subtracted from the volume calculated in
Forward — Reverse v 4 . L . w »

Forward flow. Reverse flow will be indicated with a “=” symbol.

Volume in Forward flow is subtracted from the volume calculated in
Reverse — Forward v 4 . . ) w o»

Reverse flow. Forward flow will be indicated with a “—” symbol.

Volume in Reverse flow only is calculated. All flow in the Forward
Reverse x 4 o

direction is ignored.

Volume in Forward flow only is calculated. All flow in the Reverse
Forward v x R

direction is ignored.

Volume in Reverse and Forward flow are calculated. Calculated volume
Forward + Reverse v 4 ) ) o

is the total of all flow in both directions.
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Note: For units sealed for Measurement Canada custody transfer the flow sense must be set for
I* I “Forward” only.

To set the required flow sense:
e Inthe Flow section select the desired option from the drop-down selection box labelled Flow Sense. Details of

the options are described in table above (Flow Sense Configuration Reference Table). The new option selected
will be highlighted yellow.

Volume Configuration n
Volumes Meter Data
0
Corected Volume | t TuEe |Series B j
Unearrected Yalume |D ft Size |3M j
Flow 40 e/
Flows Sense |F0rward - Reverse j‘
Meter/Site 1D |1 23456789 345E
Pulze Outputs Feverse - Forward Display
Reverse
Cemesice Forward Mulipher  Digits
Fonward + Reverse
© ted Yol t
Uncarected . e onected Yolume 00000000 w100 - 8 -
Uncarected Yolume 00000000 |xion - P2 -
Pl Wl 125 w1 ™| | I Display U / C on LCD
I el A el Fault Pulze Output Configuration
Pulze Output 1 -
B |Unconected J Fault Mode |Sing|e Latched Pulse j
Pulge Output 2 |Eonected j Polarity |Normal|y OFF j
Pulze Output 3 |Fault j
Lancel ‘ ar

e Select the OK option on the Volume Configuration screen.

Velume Configuration =
Wolumes Meter Data
2079
Conected Yolume e Type Geries B -
Uncorrected Yolume 1873 || size 5 o
Flow 27 rev/ft
Flow Sense [Fowad -Fevere — ~|
Meter/Sitz 1D 0
Pulse Dutputs: Display
Corrected 1 | Muliplier  Digits
C ted Yol ~| &
—— ’ﬁ " onected Yaolume 00000020 {100 3

Uncorected Yolume 00000013 [xion - |8 -

Pulse Width 1687 x|me [ Display U / Con LCD

Pulse Output Allocati .
S B E LRI Fault Pulse Dutput Configuration

R Dl Unconected b Fault Made Single Latched Fuise -
Pulse: Output 2 Coected -] Folaiy Nermalky OFF -
Puss Dutput 3 Faut °

Cancel oK |
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e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Gas flow related values available in IMCW?2:
e Instantaneous actual (uncorrected) flow rate

e Overspeed fault

e High flow alarm

e Low flow alarm

e Average corrected flow rate
e Peak corrected flow rate

e Peak uncorrected flow rate

Uncorrected or actual flow rate is available on the display screen. The value of this parameter should not exceed the
total connected load at the metering site. The uncorrected flow rate is determined every second, and the four second
average value is shown on the display screen.

A snapshot of uncorrected flow rate is available on the Live Data screen in the User Terminal (MCUT).

The operator can set the preferred minimum and maximum uncorrected flow values in the MCUT, and a High or Low
Flow Alarm will be set if the actual flow rate is outside of the limits. Refer to the section entitled Faults and Alarms.

The IMCW?2 will set an Overspeed Fault if the measured uncorrected flow rate exceeds 125% of the meter Qmax. The
operator is not required to set up this fault.

6.3.4 In Firmware Version 3.01 or higher, the operator can choose to log Peak Uncorrected Flow Rate.
The operator can also choose to log Average Corrected Flow Rate and Peak Corrected Flow Rate. Refer to
the section entitled Logging Screen.
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6.3.4 Pulse Outputs

The pulse outputs can be configured as 0.1, 1, 10, 100 and 1000, and describe the volume per output pulse. These
values can be either metric or Imperial. For example, if the corrected pulse output is set to 100 ft3, 1 output pulse will
be generated for every 100 ft3 received, see table below (Pulse Output Reference Table) for further details.

Pulse Output Reference Table

Corrected & Uncorrected Pulse

Condition for Output Pulse Generation

Output (ft3)
1ft3 For every 1 ft3 received
10 ft3 For every 10 ft? received
100 ft3 For every 100 ft3 received
1000 ft3 For every 1000 ft3received

Corrected & Uncorrected Pulse
Output (m?3)

Condition for Output Pulse Generation

0.1m3 For every 0.1 m? received
1m?3 For every 1 m3received
10 m3 For every 10 mreceived
100 m3 For every 100 m3received

Note: The Corrected Pulse Outputs and Uncorrected Pulse Outputs are independent of one another;
therefore, the corrected and uncorrected pulse outputs may be set as different values. This is particularly
useful when working with high correction factors.

The Pulse Outputs section on the Volume Configuration screen contains 3 drop-down selection boxes labeled
Corrected, Uncorrected and Pulse Width.
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To set the pulse outputs:

e In the Pulse Outputs section select the appropriate (Corrected or Uncorrected) drop down selection box and
select the desired option. The new value will be highlighted yellow.

Yolume Configuration n
—Wolumes  Meter Data
a
Corrected Volume I id Tugs ISeries B j
Uncomected Yolume IU fE

Size |5M j
— Flow IE? rev/fE

Flow Sense IForward j Meter/Site D ID
=T = — Dizplay
Conected I‘I j fte M ultiplier Digits
— 10 i Corected Volurme 00000000 I:ﬂ oo vl EPH
:‘Iggu Uncarected Valume 00000000 I:-:‘I ] vI fPH
Pulse Width 187 x| ms [~ Display U / C on LCD

— Pulze Dutput Allocation

— Fault Pulze Output Configuration

Pulse Output 1 IUncorlected j Fault Made ISingIe Latched Pulss j
Pulse Output 2 IConected j Palarity INormaIIy OFF j
Pulze Output 3 IFauIt j

e Select the OK option on the Volume Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

© 2022 Natural Gas Solutions North America, LLC Page 35 of 179



Dresser Measurement IMCW?2 User Terminal Software Manual

To set the pulse width:

e Inthe Pulse Outputs section select the Pulse Width drop down selection box and select the desired option. The
pulse width of the output pulses can be set to
o 62.5ms (not suggested for an Itron™ ERT)
o 125ms
o 187 ms
o 315ms

Note: If connecting an Itron™ ERT the pulse width must be set to 125 ms or greater.

Velume Configuration n
—%olume —Meter Data
Comected Wolurne IU feé Type ISeries B j
Uncorrected YWolume ID fE Cire I J
3hd -
~Flaw |4U rew/ft
Flaws Sense IForwald - Reverse j
Meter/Site 1D |1 23456789 3456
—Pulse Dutputs — Display
Corected |1 oo - | f& Multiplier Diigiz
C ted Yol ftt
T |1 m =\ orrected Yolume 00000000 I:-c‘l o vl g 'l

Uncorected Yolume 00000000 I:.;‘]DD vl & |g vl

[~ Display U/ C on LCD

Pulse Width |1 25 =1 ms)

- Pulse Qutput Allacatifn :: g? - Fault Pulze Output Configuration
Pulse Output 1
" 315 Faulk Mods Single Latched Puse =
Pulze Output 2 S Polarity Marmally OFF j
Pulze Output 3 Fauilt j
LCancel | ak.

e The new value will be highlighted yellow.
e Select the OK option on the Volume Configuration screen.
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6.3.5 Pulse Output Allocation

e Inthe Configuration screen select the Pulse Output 1, 2 or 3 option. The Pulse Output Allocation Configuration
section will be displayed.
e In the Pulse Output Allocation section, select the required Pulse Output drop down selection box and select
the desired option i.e.
o Uncorrected,
o Corrected

o Fault
Note: refer to the Dresser IMCW2 Hardware Manual to match physical connection
Volume Configuration n
Wolurnes teter Data
Corected Volume |2D?9 i ToEe |Series B j
Uncorrected Yolume 1873 ft Size |5h-1 j
Flow ’2?7 rev e
Flow Sense |F0rward - Reverse j .
b eterdSite 10 |E|
Pulze Outputs Cisplay
Corected |‘| - | f&

Multiplier Digits

C ted Wal -l e -
Uncarected |-| j e orected Volume 00000020 |«100 b
Uncorected Yolume 00000018 |x100 = fBlg -

[~ Dizplay U / C on LCD

Pulse Width |1 a7 -| ms

Pulze Output Allocati ) .
ulse Duiput Afncation Fault Pulze Output Configuration

Pl Ol |C°"'3GtBCI j Fault Mode |Single Latched Pulse j
Fulse Output 2 |Uncorrected j Polarity |Norrna||_l,J QOFF j
Pulze Output 3 |Fau|t j

LCancel

e The new value will be highlighted yellow.
e Select the OK option on the Volume Configuration screen.
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6.3.6 Display

The Display section on the Volume Configuration screen contains 4 drop down selection boxes:
e Corrected Volume Multiplier
e Corrected Volume Digits
e Uncorrected Volume Multiplier
e Uncorrected Volume Digits

The LCD can display up to 8 digits for the various volumes.

For firmware versions earlier than version 6.00:

The maximum volume value registered and stored in the volume register is 999,999,999 plus 0.99 [ft3] or [m3]. This
means 9 digits volume value plus 2 digits residual volume. If the volume is increased by 0.01 in set volume units, then
the volume stored in register becomes zero and the counting will continue.

Volume Multiplier Digits Volume
Reading Option Option Displayed on LCD
x0.1 34567890
x1 23456789
123456789 x10 8 12345678
x100 01234567
x1000 00123456
x0.1 4567890
x1 3456789
123456789 x10 7* 2345678
x100 1234567
x1000 0123456
x0.1 567890
x1 456789
123456789 x10 6 345678
x100 234567
x1000 123456
x0.1 67890
x1 56789
123456789 x10 5* 45678
x100 34567
x1000 23456

* When selected the Display U/ C on LCD check box is displayed, by selecting this option a U will be displayed on the uncorrected
volume and a C on the corrected volume on the LCD.
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For firmware versions 6.00 and higher:

The maximum value stored in the volume register is 99,999,999,999 plus 0.99 [ft3] or [m3]. This means 11 volume digits
plus 2 digits residual volume. The registered volume is shown on the Live Data screen. If the volume is increased by
0.01 in set volume units, then the volume stored in register becomes zero and the counting will continue. Refer to the
following chart.

Volume Multiplier Digits Volume
Reading Option Option Displayed on LCD
x0.1 34567890
x1 23456789
98123456789 x10 8 12345678
x100 81234567
x1000 98123456
x0.1 4567890
x1 3456789
98123456789 x10 / 2345678
x100 1234567
x1000 8123456
x0.1 567890
x1 456789
98123456789 x10 6 345678
x100 234567
x1000 123456
x0.1 67890
x1 56789
98123456789 x10 > 45678
x100 34567
x1000 23456
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Velume Configuration n
Yolumes Meter Data
0
Conected Wolume | f Tupe |Series B j
Uncorrected Yolume |D fit Size |2M j
Flaw 50 rev /i
Flow Sense Fonward ~
| - Meter/Site D o
Pulze Outputs Display
Conected 100 | Mulipier  Digits

G ted Vol ~| [ -
Uncorected |1 oo j i EEEEE EE 00000000 {100 g
Uncorrected Yaolume 00000000 |«qo0 | fE|l3 -

[~ Display U ¢ Con LCD

Puilse Width |1 o5 - | ms

Pulse Dutput Allocation

Fault Pulze Output Configuration

Pulse Qutput 1 |L|”°°"ECtEd j Fault Mode |Sing|e Latched Pulse j
Pulse Output 2 |C0rrected j Palarity |Norma||_l,l OFF j
Pulze Output 3 |Fault j

Number of volume digits to display on LCD can be selected

To set the corrected and uncorrected volume digits:
e Inthe Display section select the appropriate Digits drop down menu and select the desired option.

Volume Configuration n

Yolumes Meter Data
Cormected Yolume fﬂi e Tupe ,m
Uncorrected Yolume ’07 e Size B -
Flaws Y
Flow Sense [Fowad -]

Meter/Site D o
Pulse Outputs Diisplay
Cormected ’ﬁ fe
Uncorected ’ﬁ p Conrected Volume 00000000

Unconected Yolume 00000000
Pulze ‘width 187 - | mz

[~ DisplayU / C on LCD

Pulse Output Allocation

Fault Pulse Dutput Configuration

Pulse Output1 Uncortected e Fault Mode Single Latched Pulse -

Pulse Output 2 Conected - Polarity Mormally OFF -
Pulse Output 3 Fault h

Cancel oK

It is possible to independently configure the corrected and uncorrected volumes on the LCD; both the multipliers and
number of digits displayed on the LCD:

e Between 5 and 8 up to firmware revision 6.00
e Between 4 and 8 for firmware revision 6.00 and higher
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I* I Note: For units sealed for Measurement Canada custody transfer the number of digits must be 5-8
digits

e The new value will be highlighted yellow.
e Select the OK option on the Volume Configuration screen.

The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC
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Display Multiplier

An increase to the Multiplier will effectively shift the appropriate volume value to the left on the LCD, revealing the
most significant figure of the volumes value; if no further significant values are to be revealed a
"0” is placed in front of the value. A decrease to the Digits will effectively ‘remove’ the most significant figure of the
volumes value. The effect of the various Multiplier and Digits options is detailed in Table 3 (Volume Multiplier and

Digits Reference Table). Additionally, a sample of a corrected and uncorrected volume value is displayed in the Display
section on the Volume Configuration screen.

It is possible to independently configure the corrected and uncorrected volumes on the LCD; both the multipliers and
number of digits displayed on the LCD:

e Between 5 and 8 up to firmware revision 6.0.0
e Between 4 and 8 for firmware revision 6.0.0 and later.

Display multipliers are selectable:
e x1,x10, x100, x1000 — if imperial units are selected [ft?]
e x0.1, x1, x10, x100 — if metric units are selected [m?]

Volume Cenfiguration n
Yolurmes Meter D ata
0
Corrected Volume | e Toe |Series g j
Uncorected Yolume |U i S | J
2M A
Flow 50 e/
Flow Senze Forward -
| - Meter/Site ID |0

Fulze Outputs Dizplay

Carected |1DD i
C ted ol
Uncomnected |1EIIZI j i omected Yolume
Uneorected Wolume
Pulze width |-|25 1 ms

[ Display U / C an LCD

Pulze Output Allocati ' .
A9 B BRI Fault Pulze Output Configuration

Pulze Output 1 |Llncorrec:ted j Fault Mode |Single Latched Pulze j
Pulse Output 2 |Eonected j Palarity |NormaII_I,J OFF j
Pulze Output 3 |Fault j

Volume multiplier is selectable in “Display” section
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To set the corrected and uncorrected volume multiplier:

e Inthe Display section, select the appropriate Multiplier drop down selection box and select the desired option.
The new value will be highlighted in yellow.

e Select the OK option in the Volume Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see the section entitled Upload to MC

Volume Configuration n
—Wolumes —Meter Data
0
Canected Yolume I ft oo ISeries B j
Unconected Yolume ID ft Gize IEM j
— Flow |2? rev/iE
Flows Senze Fonward <
! - Meter/Site ID fo
— Pulze Output ~ Display
Comected |1 j [t
Ci ted Yol
Unsonscted I1 j i orected Yolume 00008o0a
Uncomected Yolume 00008o0a
P Wl 187 *]™ | | I Displayll / C enLCD

 Pulze Output Alloc ati : .
A BRI — Fault Pulze Output Configuration

Pulze Output 1 IUncorrected j Fault Mode ISingIe Latched Pulse j
Pulse Output 2 IEonected j Palarity INormaIIy OFF j
Pulze Output 3 IFauIt j

LCancel | ok
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Display U/C on LCD

PENSATION

Volume Configuration

~Yolume:

— Pulze Output Allocation

—Meter Data
Conected Yalume IU fie Type ISeries E j
Uncomected Yolume IU fte Size |2M j
~ Flow |5U rew/ff
Flow Senze Fanward =
! - Meter/Site 1D fo
— Pulze Output — Dizplay
Carrected I‘IDD ML Multiplier Digits
C ted Yol - | fE -
T |1UU j 0 orrected Yolume 00000000 |x1 on I 2 l
Uncomrected Yolume Q000000 |H1 o0 vI fElg - I
Pulse width |125 - | ms

Pulse Output 1
Pulze Output 2

Pulze Output 3

IUnconected

IEonected

IFauIt

— Fault Pulze Dutput Configuration

Fault Mode Single Latched Pulze j
Polarty Normally (IFF |
Cancel | ak
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6.3.7 Fault Pulse Output Configuration

Velume Cenfiguration n

~Wolume: r~ Meter Data

0
Comected Yalumne fe Tvpe Sefies B - l
Uncorected Yolume 0 fe Size ]

Fla E
Flow Sense Imeard vl
Meter/Site 1D 0

4

r— Pulze Outpul ~ Displa
Conected Iﬁ fé Multiplier Digits
Corrected Yol -| I -I
Unconected lﬁ ® orrected Valume 00000000 (100 b
Uncorected Volume 00000000 {4100 vl [E] vl
Pulse Width 187 - | mz

[~ Display Ul /T on LCD

r~ Pulze Output Allocation

i~ Fault Pulze Output Configuration

Pulee Qutput 1 Uncorrected jv Fault Mode IS\ngIe Latched Pulse -

Phelupaz  [omemed 7] | Posiv Sige Lached o
Continous Pulse

Pulze Output 3 Fault -

LCancel | ar

Refer to the Volume Configuration screen for Fault Pulse Output Configuration.

Fault Output Pulse forms:
e Continuous pulses
e Single Latch pulse (level)
o Normally off
o Normally on

ool
NO FAULT(S) FAULT(S)
FAULTS RESET

Single latched
narmally on

Continuous pulse
normally on/off

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC
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6.4 Corrections Configuration

To access the Corrections Configuration screen, select the Corrections option in the Configuration screen. The
Correction Configuration Parameter Reference Table is provided as a quick reference indicating the accepted ranges
for the correction configuration parameters.

&l MCUT6.0.0.0 — *
Welcome Configuration WCaIihratinn Live Data | Faults & Alarms | Ad Edl Loggi ‘,] Syst l
‘olume Configuration A ‘
Meter Tupe Series B
pete Sice ™ UTILITY SOLUTIONS
Rew/Unit Yolume 27.000 rev/iE
Meter/Site 1D 0
Flow Sense Farward
Comected Yolume nie
Uncorrected Yolume o 2s Connect with MC
Corrected Multiplier «100
Uncormected Mulll.pllar %100 [Cresians Upload to MC
Corrected No. digits g

Uncomected Mo. digits g |
Enable U # C on LCD Ho SetDate & Time
Corrected Pulse Output 118

Uncormected Pulse Output 11

Pulss Wwidth 187 me Customize LCD ‘ Battery Type ‘

Pulze Output 1 Unconected

Pulse Output 2 Corected C Comms Settings ‘ UT Comms Settings ‘

Pulze Output 3 Faul

Fault Dutput Mode: Single Latched Pulse

Fault Dutput Polarity Wormaly OFF DOpen Configuration File ‘ Save Configuration File ‘
Comrections Configuration

Temperature Units T Custamer

Baze Temperature 158.0 Report

Temperature Mode Live Measurement Report Heading

Fized Temperatuie M

Pressure Urits kPa ~

[~ Include Data Snapshat In Report
[~ 0ld Report Format Create Report

Cerrections Configuration

Temperature

Units w °F " °C {* Live Measurement " Fixed
Base Temperature |60 F

Prezsure

Units * Live Measurement " Fixed [T Only)

¢ PS5l " bar  kPa ¢ kaffcrd

Base Pressure 1473 P51
[ I

Supercompreszibility

(* Live Measurement  { Fixed

Cornpressibility - Matural Gas
Method of Calculation Heating Value |1 ] |BTL|.¢'H3 J

S pecific Gravity W
oz [05 zmol
| Nz 05 wmal
Wz [0 mal

M 19 Low Heating Value j

Cancel

Corrections Configuration Screen
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The Corrections Configuration screen is divided 3 sections and the parameters that can be changed on this screen are
those associated with volume correction:

e Temperature —the operator can specify the temperature units, base temperature value, and whether to utilize
either live temperature measurement via the temperature probe or a specified fixed temperature value.

e Pressure —the operator can specify the pressure units, base pressure value, and whether to utilize either live
pressure measurement via the pressure transducer or values for specified fixed line pressure and fixed
pressure factor values. If the fixed line pressure value option is selected, it is also necessary to specify whether
the value is absolute or gauge (in the case of gauge, an atmospheric pressure value will need to be entered).

e Supercompressibility — the operator can specify whether a fixed Supercompressibility value is to be utilized or
calculated using gas composition values supplied by the operator. Previously, if fixed factor
supercompressibility was selected, the specific gravity value was not accessible. This is now configurable for

DP-versions.
Correction Configuration Parameter Reference Table
Parameter Minimum Maximum Minimum Maximum
Base Temperature 32°F 86 °F 0°C 30°C
Fixed Temperature -40 °F 140 °F 40°C 60 °C
Base Pressure 9 PSI 15 PSI 0.621 bar 1.034 bar
- - 62.052 kPa 103.420 kPa
- - 0.63293 kgf/cm? 1.05488 kgf/cm?
Atmospheric Pressure 8 PSI 15 PSI 0.552 bar 1.034 bar
55.157 kPa 103.420 kPa
0.56260 kgf/cm? 1.05489 kgf/cm?
Fixed Line Pressure The acceptable ranges for Fixed Line Pressure are variable and depend on the pressure
transducer type.
Fixed Pressure Factor 1-148
Supercompressibility (Fpv?) 0.9-1.2
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6.4.1 Temperature Measurement

e Alternatively, if live temperature readings cannot be taken, the operator is able to specify a fixed temperature;
this constant value is then used for calculating supercompressibility.

It is possible to set the temperature units to enable the display of temperature readings in either °C or °F

To set the temperature units:

e In the Temperature section select the desired Units option (°C or °F). The option described as the Base
Temperature value will be highlighted yellow, and the new temperature units will be displayed to the right of
the Base Temperature text box.

e Select the OK option on the Corrections Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC

Corrections Configuration

" — Temperature
nits " °F & C * Live Measurement " Fixed
Base Temperature |15 T

N
Itz {* Live Measurement  © Fised [T Only)

" PS5l " bar ™ kPa © kgf/coe

Base Pressure 1M.325 kPa
- -

Supercomprezzibility

* |ive Measurement  © Fixed

Caompreszibility - Matural Gas

Heating Value |0 BTUAME -]

Specic Graviy (06
oz [0 mal
| N2 U Zmal
W2 [0 mol

Cancel ok

Method of Calculation

SGERG Method 2 j
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To set the base temperature:
e Inthe Temperature section select the Base Temperature text box and enter the desired value. The new value
will be highlighted yellow.
Note: See Correction Configuration Parameter Reference Table for acceptable range.
e Select the OK option on the Corrections Configuration screen.
e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC

To set a fixed temperature value:

e Inthe Temperature section select the Fixed option. The new option described as the Fixed Temperature text
box will be enabled.

e Select the Fixed Temperature text box and enter the desired value. The new value will be highlighted yellow.
Note: See Correction Configuration Parameter Reference Table for acceptable range.

e Select the OK option on the Corrections Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC

Note: When a fixed temperature value is used the temperature alarm limits and settings (accessible
through the Faults & Alarms screen) are disabled.

To use live temperature measurement:

e In the Temperature section select the Live Measurement option. The option displayed as the Fixed
Temperature text box will be disabled.

e Select the OK option on the Corrections Configuration screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC
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6.4.2 Pressure Measurement

Live pressure measurement is enabled via a factory installed pressure transducer (pressure transducer range is order
specific). If a gauge transducer is fitted, an additional text box is enabled to allow the operator to specify the
appropriate value for Atmospheric Pressure. Alternatively, if live pressure readings cannot be taken, the operator is
able to specify a fixed line pressure value; this constant value is then used for calculating supercompressibility.

It is possible to set the pressure units to display of pressure readings in PSI, bar, kPa or kgf/cm?.

Corrections Configuration

Temperature
U riks " F @« °C * Live Measurement " Fixed
Baze Temperature |15 T
f' Pressure
Units {* |ive Measurement  © Fixed [T Only]

O PSI © bar % kPa O koffomd

Base Prezsure 1325 kPa
- -

Supercomprezsibility

¢ Live Measurement  © Fixed

Compreszibility - Matural Gas
Method of Calculation Heating alue |0 BTUME <]

Specific Grawvity |n|37

E coz [0 mal

| N2 |D Zmol
H2 0

Zmol

SGERG Method 3

Cancel ok
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To set the pressure units:
In the Pressure section select the desired Units option (bar, kgf/cm?, kPa or PSI). The new option described as
the Base Pressure value will be highlighted yellow, and the new pressure units will be displayed to the right of
the Base Pressure text box.
Select the OK option on the Corrections Configuration screen.
The Configuration screen will be displayed, and any changed parameters will be highlighted in yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC

To set the base pressure:

In the Pressure section select the Base Pressure text box and enter the desired value. The new value will be
highlighted yellow.

Note: See Correction Configuration Parameter Reference Table for acceptable range.

Select the OK option on the Corrections Configuration screen.

The Configuration screen will be displayed, and any changed parameters will be highlighted yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC

To set a fixed line pressure value:

The value entered for the Fixed Line Pressure determines the value for the Fixed Pressure Factor and vice versa;
these values are automatically updated when either of the two parameters is changed.

In the Pressure section select the Fixed (T Only) option. The new option described as the pressure reference
(Absolute and Gauge) options will be enabled.

Select the appropriate pressure reference option.

Note: If the Gauge option is selected an additional text box labelled Atmospheric Pressure will be enabled, and
the appropriate value should be entered. See Correction Configuration Parameter Reference Table for
acceptable range.

Select the Fixed Line Pressure text box and enter the desired value. The new value will be highlighted yellow.
Note: The acceptable Fixed Line Pressure range will depend on other parameter settings; if an invalid value is
entered the operator will be advised of the acceptable range.

Select the OK option on the Corrections Configuration screen.

The Configuration screen will be displayed, and any changed parameters will be highlighted yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC
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Note: When a fixed pressure value is used the pressure alarm limits and settings (accessible through
the Faults & Alarms screen) are disabled.

To set a fixed pressure factor value:

The value entered for the Fixed Pressure Factor determines the value for the Fixed Line Pressure and vice versa;
these values are automatically updated when either of the two parameters is changed.

In the Pressure section select the Fixed (T-Only) option. The new option described as the pressure reference
(Absolute and Gauge) options will be enabled.

Select the appropriate pressure reference option.

Note: If the Gauge option is selected an addition text box labelled Atmospheric Pressure will be enabled the
appropriate value should be entered. See Correction Configuration Parameter Reference Table for acceptable
range.

Select the Fixed Pressure Factor text box and enter the desired value. The new value will be highlighted yellow.
Note: The accepted Fixed Pressure Factor range will depend on other parameter settings; if an invalid value is
entered the operator will be advised of the acceptable range.

Select the OK option on the Corrections Configuration screen.

The Configuration screen will be displayed, and any changed parameters will be highlighted yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC

Note: When a fixed pressure value is used the pressure alarm limits and settings (accessible through
the Faults & Alarms screen) are disabled.

To utilize live pressure measurement:

In the Pressure section select the Live Measurement option. The options described as the Fixed Line Pressure
and Fixed Pressure Factor text boxes will be disabled.

Select the OK option in the Corrections Configuration screen.

The Configuration screen will be displayed, and any changed parameters will be highlighted yellow in the
parameters selection list.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC
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6.4.3 Supercompressibility

Volume correction is calculated based on live pressure and temperature measurement, fixed pressure and
temperature measurement or any combination of fixed and/or live pressure and/or temperature measurement.

Corrections Configuration

Temperature

nits " F T * Live Measurement " Fixed
Base Temperature |15 C

Pressure

[rits * Live Measurement  © Fized [T Only]

O PSI  bar ™ kPa  kgffonf

Base Pressure 1M.325  kPa

1

(rSUpercumpressibility

" Live Measurement ' Fined Supercompressiiity (Fp?) |1

Comprezzibility - Matural Gas

Method of Calculation

|Detailed Method J

Gas composzition |

LCancel ar.

The operator can specify whether supercompressibility is to be calculated by selecting the Supercompressibility
method and using gas composition inputs selected by the operator and from the live pressure and temperature
readings, or if a fixed “Z” value is to be used with the pressure and temperature. The gas compressibility calculations
depend on the composition of the gas; this information is entered when utilizing the Live Measurement method.

NOTE: Calculation of the Supercompressibility factor has an error typically better than 0.01%.
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To set a fixed supercompressibility value:

e In the Configuration screen, select the Corrections option and the Corrections Configuration screen will be
displayed.

e In the Supercompressibility section, select the Fixed option. The new option described as the
Supercompressibility (Fpv?) text boxed will be enabled.

e Select the Supercompressibility (Fpv?) text box and enter the desired value. The new value will be highlighted

yellow.
Note: See Correction Configuration Parameter Reference Table below for acceptable range.

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC

Corrections Configuration

Temperature

Lnitz 7 °F v °C {* Live Measurement " Fixed
Baze Temperature |19 °C

Prezzure

nits (* |iveMeasurement © Fixed [T Only)

O PSI 7 bar ™ kPa © kgffonf

Base Pressure 1M.325  kPa

1

Supercompreszibility

™ Live Meazurement % Fived Supercampreszibility [Fpas) 1l

Comprezzibility - Matural Gaz

hethod of Calculation

Detailed Methad J

Gas composzition |

LCancel ak.
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To select a Method of Calculation for Live Supercompressibility Measurement:

Corrections Configuration

Baze Pressure I-I 473
Atmozphernc Pressure I

o psl O bar 7 kPa T kgifong

PEI

FEl

— Temperature
Uitz O O % Live Measurement " Fived
Baze Temperature IEEI F Fixed Temperature I F

— Prezzure
Irits & Live Measurement " Fized (T Only)

Fised Line Pressure I PS5l
Fised Prezsure Fachar I

5 upercnmpressibmty

i Live Measurement Fized

‘I

Supercomprezzibility [Fpa?)

— Compressibility - Matural Gas

tethod of Calculation

M 19 Loww Heating Y alue j

[3as compozitian |

Heating W alue |1EIEIZI IETu;fp j

Specific Gravity IF

coz [05 smol
IU.E— Zmoal
IU— Zrmol

N2
H2

Cancel

From within the Supercompressibility section select the Live Measurement option. The new option will be
implied various compressibility calculation methods and radio button options will be enabled.
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e Inthe Corrections Configuration screen select the radio button to view the available methods
e Select one of the following methods:
1. AGAS8 Gross Method 1

AGAS8 Gross Method 2

SGERG88 Method 1

SGERG88 Method 2

SGERG88 Method 3

SGERG88 Method 4

NX19 Low Heating Value

NX19 High Heating Value

AGA 8 Detailed Method — available for firmware version 6.00 and higher

Lo N s WwN

Note: For units sealed for Measurement Canada custody transfer the only approved methods of
I*I compressibility are AGA Gross Method 1, AGA Gross Method 2, NX-19 Low Heating Value and AGA 8
Detailed Method.

Corrections Configuration

Temperature

[ rits " °F + °C * Live Measuremnent " Fixed
Base Temperature |15 T

Pressure

Units {* |ive Measurement € Fixed [T Only]

" PSI  bar & kPa  kgficre

Baze Preszure 101,325 kPa
. .

Supercompressibilio

* |ive Measurement Fixed

rl:::umpressibilit_u - Watural Gaz \\
Method of Calculation Heating Value [1050 BTuse  ~|

J Specific: Gravity (0.6
oz |0 Zmal

Zmol

|ﬂl3f-‘-. A Grozs Method 1

AGA B Groszs Method 2 N2 lﬂi
SGERG Method 1

SGERG Method 2 Hz |0 Zmaol
SGERG Method 3
SGERG Method 4 ‘

M3 19 Low Heating Walue  w Cancel

.

Compressibility calculation method selection screen

© 2022 Natural Gas Solutions North America, LLC Page 56 of 179



Dresser Measurement IMCW?2 User Terminal Software Manual

e See the Supercompressibility Configuration Parameter Reference Table for appropriate input ranges and input
your values into the white fields

Method Parameter Minimum Maximum
Heating Value 18.7 MJ/m?3 45.1 MJ/m3
Specific Gravity 0.554 0.87
AGA 8 Methods %C02 0 30%
1&2 %N2 0 50%

Note: Conversion calculations are only valid if the following gas composition is maintained. Ethane:
0% to 10%. Propane: 0% to 4%. Hydrogen: 0% to 10%.

Heating Value 20 MJ/m3 48 MJ/m?3
Specific Gravity 0.55 0.9
%C02 0% 30%
SGERG88 Methods
0, 0, 0,
1,2,38&4 %N2 0% 50%
%H2 0% 10%

Note: Conversion calculations are only valid if the following gas composition is maintained.
Methane: 50% to 100%. Ethane: 0% to 20%. Propane: 0% to 5%.

Specific Gravity 0.554 1.0
NX19 Low Heating %C0O2 0% 15%
Value
%N2 0% 15%
Heating Value 39 MJ/m3 47 MJ/m3
Specific Gravity 0.55 0.7
NX19 High Heating %C02 0% 2.5%
Value %N2 0% 7%

Note: Conversion calculations are only valid if the following gas composition is maintained. H2: 0%
to 4%.

Supercompressibility Configuration Parameter Reference Table
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If the Detailed Method is selected, an additional window will appear:

Base Pressure

Corrections Configuration

Temperature
Units " °F (& °C * Live Measurement
Base Temperature |1 5 L

~ Pressure
Units * Live Measurement
(" PSI & bar ( kPa  kal/cre

|1.01325 bar Fired Line Pressure
nspheric Pressure I— bar Fired Pressure Facto

—

" Fixed (T Oriy)

" Fixed

r~ Supercompressibility

% Live Measurement

" Fived SUpercompressit

Compressibility - Natural Gas

\

Method of Calculation eating ¥ alue

Detailed Method

Gas composition I

J

Adjust Methane

Gulf Coast Defaults Defaults }

Cancel oK
X
Methane 94.7 [%]  Hydrogen [o.02 [%] |Hexane 0.01 (2%
Nitrogen 05 [%]  |Carbon Monoxide IU [%#] hHeptane 0 [
Carbon Dioxide ID?.i [%] |Oxvgen IDU‘Ii [%] nDctane lui [%]
Ethane 4.2 [%]  [Butane |U.02 ¥4 hNonane 0 2
Propane 0.2 [%]  |nButane |U,02 [%] |nDecane 0 1
M ater 0 [%] |Pentane |g,m [z Helum 0 P
Hydrogen Sulfide |0 [%]  |nPentane 0.01 [%] Argon 0 i

Gas Composition selection screen

e Input your values for the Detailed Method.

e There are additional buttons for adjusting methane and other regional default values.
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If a value entered by user total greater than 100%, a warning message pops up seen below:

X
Methane |96.5222 [%]  Hydogen [o [%] InHexane [0.0564 4]
Nitrogen |0.2595 (%] [CabonMonaxide [0 [%] |nHeptane [33 ¥4
[Carbon Dioxide |0.5956 [%]  Dxygen [0 ] |nOctane [0 (%]
Ethane [1.8186 (%]  [Butane 0.0977 [%] |nNonane [0 %)
Propane |0.4596 [%]  |nButane 0.1007 [%] iDecane [0 %]
Mw/ater [ [%] [Pentane [0.0473 () Hefum [0 ]
Hydrogen Sulfide [0 [%]  nPentane [0.0324 [%] Argon i 24

Adiust Methane Gulf Coast Defauls Defaults oK
MCUT X

N

k Gas composition is greater than 100. Please correct it!
e

oK

e Once all the required parameter values are entered select the OK option on the Conversions Configuration
screen

Note: To upload changes to the Micro Corrector see refer to the section entitled Upload to MC
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Abbreviations for gas compositions and gas parameters available on LCD display

Name of Component

Abbreviation

Methane

1

Nitrogen

n

Carbon Dioxide

(@]

Ethane

Propane

Water

Hydrogen Sulfide

Hydrogen

Carbon Monoxide

Oxygen

iButane

nButane

iPentane

nPentane

nHexane

nHeptane

nOctane

nNonane

nDecane

S| m|alO|lT(>P|lO||N|]oaolIT | uibd|lwN

Helium

Argon

Specific Gravity

Q|

Heat Value [MJ/m3]

J

Heat Value [BTU/ft3]

u

Table 1a - Abbreviations for compressibility methods

Compressibility Method

Abbreviation

AGA8 Method 1 AGA1l
AGA8 Method 2 AGA2
SGERG Method 1 SGErG1
SGERG Method 2 SGErG2
SGERG Method 3 SGErG3
SGERG Method 4 SGErG4
NX19 Low Heating Value Lo
NX19 High Heating Value Hi
AGAS8 Detailed Method dEtA
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6.5 Differential Pressure Monitoring

Meter site differential pressure (DP) diagnostic functionality for rotary meters is possible if the meter is equipped with
a Dresser IMCW2-dp volume corrector. Meter diagnostics are based on the DP value measured between the inlet and
outlet differential pressure test connections (REF: ANSI B109.3 Appendix A). The differential pressure value is
measured every 30 seconds and can be viewed on the IMCW2-dp LCD. This value is accessible through the MCUT
Logging function and is also recorded on the Live Data screen.

The measured DP value is used to determine:
e Average DP and related values when stable conditions provide a valid test
e Rotary meter alarm conditions
e Rotary meter fault conditions

The following 3 conditions are monitored and reported by the IMCW2-dp:
e Meter DP Alarm
e Meter DP Fault
e Meter Lock-up Fault

Meter DP Alarm

The meter DP alarm is activated if the number of measured high occurrences exceeds the meter DP alarm threshold
(calculated by the learned model). The meter DP alarm is only enabled for flow rates higher than the required minimum
flow rate for a valid DP sample. If this alarm occurs, dP AL is shown on the LCD and fault output pulses are generated
if selected on the Alarm Settings screen.

Meter DP Fault

The meter DP fault is activated if the number of measured high occurrences exceeds the meter DP fault threshold
(calculated by learned model). The meter DP fault is only evaluated for flow rates higher than the required minimum
flow rate for a valid DP sample. If this fault occurs, dP FLt is shown on the LCD and fault output pulses are generated.

Meter Lock-up Fault

The meter lock-up fault is activated if the number of high occurrences measured exceeds the meter lock-up threshold.
The lock-up threshold is defined as the theoretical DP value for particular conditions multiplied by the lock-up factor,
provided there is a sufficient period of stable flow. If this fault occurs, then dP LOC is shown on the LCD and fault
output pulses are generated.

The following parameters are required for DP measurement:
e Gas flow rate
e Line gas pressure
e Gas temperature
e Gas composition
e Gas meter size/type

Differential pressure is calculated using mathematical models, which are based on these parameters. The measured
differential pressure is compared with the theoretical value calculated from the mathematical model. Flow rate, line
pressure, and line temperature are all measured by the IMCW2-dp and reported into the analytical model. Gas
composition and meter size/type must be entered by the operator using the MCUT software.

This is the reason that the health diagnostic of the gas meter must involve DP measurement accompanied with
measurement of other parameters.
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6.6 Set Date & Time

It is possible to set the date and time stored in the IMCW?2 using the MCUT software. This may be required if the unit
has been left in storage for a period of time without the battery connected. It is also possible to set the Date Format.

i) MCUT6.0.0.0 - X
Welcome Configuration | Calibration l Live Data I Faults & Alarms ] Advanced l Logging l System ]
olume Configuration ~ ‘
keter Type Seriez B @
Meter Size M UTILITY SOLUTIONS
Rew/Unit Wolume 27.000 rew/sfE
Meter/Site D a
Flow Senze Farward
Corrected ¥olume 0fE
Uncorrected Yolume Qe Yolume Connect with MC
Corected Multiplier w100
Uncomrected Mu.lti.plier w100 Camesias Upload ta MC
Coarrected Mo, digits g
Uncomected Mo. digitz g r
Enable U / Con LCD Mo Set Date & Time
Corrected Pulze Qutput 1fE
Uncomected Pulze Output 18 .
Pulse width 187 s Cuztomize LCD B attery Type
Pulze Output 1 Unconected
Pulze Output 2 Conected MC Comms Settings T Commsz Settings
Pulze Output 3 Fault
Fault Qutput bMode Single Latched Pulse
Fault Dutput Polarity Mormally OFF Open Configuration File Save Configuration File
Correction: Configuration
Temperature Units T Custamer
Baze Temperature 15.0 Repart
Temperature Mode Live Measurement Feport Heading
Fixed Temperature M A
Preszure Units kPa W
[ Include Data Snapshat In Repart
[ 0ld Report Formrnat Lreats Beport

Set Date and Time Screen
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To set the date and time:

Set Date and Time n

Date and Time

Time in MC at Lazt Snap Shot 10/21 /2022, 224650 Update Maw ‘

D ate Format
Mew Date [mmdddyy): 11/01422 - | mmddddpy %
Mew Time [ mm; ss); 12:41:17 P == Sl @

Cancel ‘ [ Send ]

e The date and time stored in the IMCW?2 is displayed and is identified as Time in MC at Last Snapshot.

e Select the Update Now option; the Time in MC at Last Snapshot value, New Date (mm/dd/yy)* and New Time
(hh:mm:ss) selection boxes will all be updated.

e If an update to the date is required, select the New Date (mm/dd/yy) drop down selection box. A calendar will
be displayed. Select the appropriate date. To change the month displayed select the appropriate arrow option
located at the top of the calendar. Once a date has been selected the calendar will close and the new date will
be displayed in the drop-down selection box.

e If an update to the time is required select the New Time (hh:mm:s) box. Each time unit
(hours/minutes/seconds) is changed individually, by highlighting the relevant section then selecting either the
up or down arrow located at the right-hand side of the selection box. Alternatively, the new setting for each
section may be entered via the keyboard.

e Select the Send option to upload the new date and time to the IMCW?2.

e If the unit has not made any data log entries the new date and time will be uploaded. If data log entries exist,
the operator will be advised to download the data logs prior to updating the date and time.

Note: All data logs will be cleared when the date and/or time are updated to the IMCW?2. It is therefore
recommended that all data logs are downloaded from the IMCW2 before the new data and/or time
settings are uploaded. For information regarding the downloading of data logs, refer to section
Download Data Log

*The MCUT will display the date format in the same format as configured within the PC it is operating, for example if
the default PC setting is DD/MM/YY the MCUT will display the date format in DD/MM/YY.

Note: Time will not be automatically adjusted for Daylight Savings
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6.7 Customize LCD

& MCUT6.0.0.0 - X
Welcome Configuration | Calibration | Live Data | Faults & Alarms Advanced] Logging] System]
olume Configuration - -
Meter Type Seres B m
HMeter Size M UTILITY SOLUTIONS
Rew/Lnit Volume 50.000 res/ft
MeterSite 1D 1]
Flow Sense Fanward
Corrected Volume 0fe
Uncormected Yolume 0fe Yolume ‘ Connect with MC
Cormected Multiplier «100
Uncorrected Mu.lti.plier «100 B ‘ Upload to MC ‘
Corrected Mo. digits a
Uncorrected Mo, digits 8 r
Enable U / C on LCD Mo Set Date & Time
Corected Pulze Output 100 &
SSEZ[{ZT;T: Pulse Output ::Sg fnt; Customize LCD | Battery Type ‘
Pulze Dutput 1 Uncomected
Pulze Dutput 2 Cormected MC Comms Settings ‘ UT Comms Settings ‘
Pulze Dutput 3 Fault
Fault Output Mode Single Latched Pulse
Fault Cutput Polarity Marmally OFF Dpen Configuration File ‘ Save Configuration File ‘
Corections Configuration
Temperature nits F Custarmner
Baze Temperature BO.0 Repaort
Temperature Mode Live Measurement Feport Heading
Fixed Temperature Mdd
Pressure Units (1] W
™ Include Data Snapshat In Report
I” 0ld Repart Formnat Ereate Report ‘

Depending on the IMCW2 model, the front panel selector button of the IMCW?2 will enable the following parameters
to be displayed on the LCD:

e Corrected Volume

e Uncorrected Volume

e Uncorrected Flow Rate (updated every 4 seconds on display)
e (Correction Factor

e Meter Size**

e line Pressure

e Temperature

e Uncorrected Volume Under Fault
e Corrected Residual

e Uncorrected Residual

e Firmware version

e Atmospheric Pressure*

e Base Pressure

e Pressure Factor

e Supercompressibility

e Battery Voltage

e Current Date

e Current Time
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e Configurable Screens — Three additional parameters connected with Daily Consumption can be selected from

12 options:
1. Accumulated Corrected Volume previous day
2. Accumulated Corrected Volume current day
3. Accumulated Corrected Volume previous month
4, Accumulated Corrected Volume current month
5. Highest daily volume in the previous month
6. Highest daily volume in the current month
7. Date of last consumption alarm
8. Maximum peak flow
9. Differential pressure results***
10. Meter size
11.  Gas Composition****
12.  EMC Screen (Test Screen)

*Only where applicable, i.e., if transducer fitted is gauge (Customize LCD Dialog) below represents an IMCW2 with an
absolute transducer.

**Monitor Pressure is available instead of Meter Size if corrector is equipped with second external pressure transducer
and Differential pressure is available instead of Meter Size if corrector is equipped with a DP transducer.

***QOnly available for IMCW2-dp.
****0Only available for firmware version 6.00 and higher

It is possible to switch the displayed parameters on and off. Additionally, the operator should specify which parameter
should be displayed on the LCD as the Default Parameter. At least one of the first 7 (Main Screen) parameters must be
switched on.

By default, all available parameters for the chosen IMCW2 model will be displayed. The switched-on parameter check
boxes have a check placed in the associated box indicating that the parameter is to be displayed on the LCD.

To set the default screen parameter on the LCD:

e Select the desired Default Screen option. If the parameter was previously switched off, selection of that
parameter as the Default Screen will cause the parameter to be switched on.

e Select the OK option on the Customize LCD screen.

e The Configuration screen will be displayed, and any changed parameters will be highlighted yellow in the
parameters selection list.

e Select Upload to MC. The new details will be uploaded to the IMCW?2. A dialog box will be displayed stating
Sent OK. Select OK.
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CUSTOMIZE LCD n
b ain Screens Additional Screens
Digplay  Default Diigplay Drefault
Corected Yolume [+ (+ Uncarrected Yolurme Under Fault [v .
Uncorected Yaolume ~ - Conected Fesidual ~ -
Flow B ate [v . Uncorected Residual [v .
Carrection Factor [w { Firrmmare wersion [w i
Differential Pressurne [v . [ &
Line Prezsure v - Base Pressure v L
"] i
Temperature v ~ Prezsure Factar [v
Supercompressibiliby [v .
Configurable Screens
i "] i
Display  Defaul Battery Yalkage [v
; C kD at [v .
|.-’-'-.u:u:umulateu:| Corected Wolume previous day j v - HITert Lae
Current Time [v .

|.-’-‘-.n::n::umulated Carrected Valume previous manth j v .

Highest daily wolume in the previous manth v £

Cancel ‘ 1] 8

Customize LCD Screen

To switch parameters on/off on the LCD:

e Select the parameter(s) that are-required/not-required to be displayed on the LCD, ensure that the
appropriate check box is checked/unchecked. If a parameter is disabled, it may be because it is not available
on the model of IMCW?2 that you have chosen.

e Select the OK option on the Customize LCD screen.

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC
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6.8 MC Comms Settings

(only for units equipped with an external modem)

Note: For details on setting-up and communicating via a modem contact your Dresser representative.

- =

Welcome Configuration | Calibration | Live Data | Faults & Alarms AdvancedlLogginngysteml

prESSERY

UTILITY SOLUTIONS

Yolume | Connect with MC |

LCorrections | Upload to MC |
Set Date & Time | ™ Use Modem To Connect
Battery Type |

UT Comms Settngs |

Customize LCD

MC Comms Settings |

il MCUT6.0.0.0

‘olume Configuration
Meter Type Seres B
Meter Size Std
Rew/Unit Yolume 27.000 rev /i
Meter/Site D 0
Flow Sense Forward
Corrected Yolume ofe
Unconected Volume ot
Corrected Multiplier «100
Uncomected Multiplier %100
Carrected Ma. digits 8
Uncomected Mo. digits 8
Enable U / Con LCD Mo
Corrected Pulse Output 168
Uncorected Pulze Dutput 18
Pulze Width 187 ms
Pulze Output 1 Unecarrected
Pulze Output 2 Corected
Pulze Output 3 Fault
Fault Dutput Mode Single Latched Pulse
Fault Dutput Paolarity Marmally OFF

Cormections Configuration
Temperature Lnits ‘C
Basze Temperature 15.0
Temperature Mode Live Measurement
Fized Temperature M
Pressure Units kPa

|

Open Configuration File

Save Configuration File

Custorner I

Fieport
Feport Heading

I Include D ata Snapshot In Report
I Oid Report Format Create Repart
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6.9 Upload to MC

After configuration data has been changed in the MCUT, you can upload the new parameter details to the IMCW?2.
Prior to the upload, any parameters that have been changed are highlighted yellow in the parameters selection list;
after the parameters have been uploaded to the IMCW?2 the yellow highlights will be removed.

& MCUT 6.0.0.0 — ®
Welcome Configuration ]Calibraliun Live Data | Faults & Alarms Advanced} Lugging} System}
'alume Configuration A ‘
Meter Type Series B Metric @
Meter Size ac
Rew/Unit Volumne 4767480 rev/me UTILITY SOLUTIONS
Meter/Site 1D Digital PCB22
Flow Sense Reverse
Conected Yolume e ‘ r——
Uncarected Yolume 0 Yolume Connect with MC
Corrected Multiplier «10
Uncarected Mu.lli.pher «10 e ‘ Upload to MC ‘
Corected Mo. digits 7
Uncaorected Mo, digits 7 r
Enable U / Con LCD /A Set Date & Time
Corrected Pulse Output 10
gzlzz[{f:;?: IR O ;105”;8 Customize LCD ‘ Battery Type ‘
Pulse Output 1 Corrected
Pulse Dutput 2 Uncorrected MC Comms Settings ‘ UT Comms Settings ‘
Pulse Dutput 3 Faul
Fault Output Mode Continous Pulse
Fault Output Polarity MNormally OFF Open Configuration File ‘ Save Configuration File ‘
Corrections Configuration
Temperature Units °F Customer
Base Temperature E0.O Report
Temperature Mode Live Measurement Fepoit Heading
Fixed Temperature M
Pressure Units Fsl v
[~ Include Data Snapshat In Repart
[ 0Id Report Farmat Create Repart

If a parameter is highlighted red, this means that the value entered within that text box is out of range. If the operator
attempts to proceed, a dialog box will be displayed informing them of the appropriate valid range that should be
entered for that parameter.

To upload any changes made within the MCUT, select Upload to MC.

i mcuT SO p— - X
Welco Configuration | Balibration | Live Data | Faults & Alarms Advanced] Logging] System]
‘olume Canfigurabion s -
teter Type Seres B m
Hete Size il UTILITY SOLUTIONS
Rew/Unit Yolume 27.000 revft
Meter/Site D i}
Flow Sense Forward
Carrected Yalume ore i
Unconected Yolums ofe Yolume ‘ ;
Corrected Multiplier %100 :
Uncorected MLfIti.pIier %100 Cameems | Upload ta MC ‘
Carrected Mo, digits g
Uncorected Mo. digits 8 r
Enable U /Con LCD Ho et Date & Time
Corrected Pulse Output 18
g:ﬁ:[{;?;?: Pulse Dulput ::Brg e Customize LCD Battery Type ‘
Pulze Output 1 Uncamected
Pulze Output 2 Corrected MC Comms Settings UT Comms Settings |
Pulze Output 3 Fault
Fault Dutput Mode Single Latched Pulse
Fault Output Polarity Mormally OFF Open Configuration File ‘ Save Configuration Filz ‘
Corrections Canfiguration
Temperature Units T Customer
Baze Temperature 15.0 Repart
Temperature Mode Live Measurement Feport Heading
Fixed Temperature M
Pressure Units kFa v
™ Include Data Snapshot In Report
[ 0Id Repart Format Create Beport
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6.9.1 Protection of Metrological Parameters

There are two methods of metrological parameter protection in the IMCW2:

e Software seal (Password)

e Hardware seal (Link)

e Hardware and Software Protection (Beginning with firmware version 3.00)

The method of protection is set during the factory configuration process and cannot be changed.

6.9.2 Password Protection

Parameters that are password protected are detailed in the Password Protected Parameters Table. If the operator
attempts to change a protected parameter, a password dialog will be displayed. The appropriate password should be
entered; following a successful password entry the changed parameters will be uploaded to the IMCW?2. All changes
to metrological parameters are recorded in the Audit Log.

Note: If the IMCW?2 is configured with password protection, it may be necessary to enter a password to
upload the changes; the default password is the numerical value 0.

SMCUT AER

Welcome Configuration | Calibration | Live Data | Faults & Alarms | Advancedl Luggingl

‘olurne Caonfiguration -

Ieter Type Seriez B Metric

Meter Size 2M

Resw/Unit Yalume T7E5.730 res /e

Meter/Site D 0

Flow Sense Forward - Reverse

Corrected Yolume 0 }
Unconected Yolume 0w Ao | DR el

Carrected Multiplier
Uncorrected Multiplier
Corrected Mo, digits

Uncorected Mo, digits 8 ™ Use Madem To Cannect
Enable U / C an LCD A8 % Erter Pazzword I -

Upload ta MC

Corrected Pulze Output 1 né
Uncorrected Pulze Output 1 oK I Earmed] |
Pulse width 125 ms
Carrections Configuration
Temperature Urits F ML Comms S ettings UT Comms 5ettings
Base Temperature BO.0
T.empelature Mode Live Measurement Open Configuration File Save Configuration File
Fized Temperature A4
Pressure Units P51
Base Pressure 14.700 Report
Atmospheric Pressure 14.700 Fepat ke
Pressure Mode Live Meazurement
Fixed Pressure Reference M Ad I
Fixed Line Pressure A4,

|

[ Include Data Snapshat In Fepart Create Report
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Password Protected Parameters Reference Table

Password Protected Parameter

Meter Type

Meter Size

Flow Sense

Corrected Multiplier

Uncorrected Multiplier

Volume Configuration Pulse Output Allocation

Corrected Pulse Output

Uncorrected Pulse Output

Corrected Volume

Uncorrected Volume

Clear Uncorrected Volume under Fault Register

Temperature Units

Base Temperature

Temperature Mode (Fixed or Live)

Fixed Temperature

Pressure Units

Base Pressure

Corrections

. . Atmospheric Pressure
Configuration

Fixed Pressure Factor

Fixed Line Pressure

Pressure Mode (Fixed or Live)

Supercompressibility

Supercompressibility Mode

Fixed Pressure Type (Gauge or Absolute)

Temperature Calibration

Calibration
Pressure Calibration
Trim Table Settings*
Test Pulse Outputs
External Power
Other Digital Input

Digital Output

Password Change

Advanced Password Change
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Note: *Trim Table Settings is protected by the Advanced Password.

6.9.3 Hardware Protection

The hardware link protection is provided to meet various country legislative requirements.

i+l

Refer to the Dresser Measurement IMCW2 Hardware Manual. There are two positions for the hardware link on the
main PCB board as follows:

Note: Canadian Micro Correctors are protected by hardware protection and a physical read/write
jumper which must be in the Read/Write position on the PCB to upload any changes.

e R/W —Read/Write
e RO —Readonly

If the link is set in the RO position, the metrological parameters are protected and cannot be changed.

Note: If the hardware link is removed, the metrological parameters are protected.

If the operator attempts to change a parameter protected by hardware protection, then a dialog box will be
displayed once the Upload to MC option is selected.

Welcome Configuration |Ca|ibration Live Data | Faults & Alarmsl Advancedl Luggingl

‘olume Configuration A

bdeter Type Senes B Metric il

Meter Size 3t

Few/Unit Yolume 1412.530 rew/mt

Meter/Site 1D 1]

Flow Sense Fonward - Reverse

Corrected Yolume 12 e

Uncorected Volume 0 S Begretutinlic |

Corrected Multiplier «100 L
Uncorected ultiplier «100 jons | Upload ta MC |
Corrected Mo. digits g

tl:;;lr;eucljdcfi:. I::I[l:g[\;s EUA Q Uit write protected B Time I Use Madem Tio Connest
Corrected Pulse Output 1 e Operation Failed

Uncorected Pulze Output 1 e M

Pulze Width 125 ms

Corrections Configuration

Temperature Units T eltings | UT Comms Settings |
Base Temperature 0o

Temperature Mode Live Measurement

Open Configuration File Save Configuiation File

Fixed Temperature N/A

Pressure Urits bar

Base Pressure 1.0325 Feport

Atmospheric Pressure 1.01325 Fieport Heading

Pressure Mode Live MeasLrement

Fixed Pressure Reference NA&

Fired Line Pressurs NZ& A
Checking Urit Security... @600 baud COM1 | [ Include Data Snapshat In Feport Create Report
INNRNNNEEN

Hardware Link Protection Screen
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Hardware Link Protected Parameters Reference Table

Password Protected Parameter

Meter Type

Meter Size

Flow Sense

Corrected Multiplier

Uncorrected Multiplier

Volume Configuration
Corrected Pulse Output

Uncorrected Pulse Output

Corrected Volume

Uncorrected Volume

Clear Uncorrected Volume under Fault Register

Temperature Units

Base Temperature

Temperature Mode (Fixed or Live)

Fixed Temperature

Pressure Units

Base Pressure

Corrections

) . Atmospheric Pressure
Configuration P

Fixed Pressure Factor

Fixed Line Pressure

Pressure Mode (Fixed or Live)

Supercompressibility

Supercompressibility Mode

Fixed Pressure Type (Gauge or Absolute)

Temperature Calibration

Calibration
Pressure Calibration
Trim Table Settings*
Test Pulse Outputs
External Power
Advanced Options Digital Input

Digital Output

Password Change

Advanced Password Change
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6.9.4 Hardware and Software Protection

The IMCW?2 can be configured so that the majority of the metrological parameters are hardware protected, but some
selected metrological parameters are protected by a software password.

Firmware version 3.00 and higher allows the user to change the following supercompressibility parameters:
a. Method of calculation:
= AGA 8 Gross Method 1
= AGA 8 Gross Method 2
= NX19 Low Heating value
b. Gross method gas composition parameters:
= Heating Value from 501.9 to 1210.44 [BTU/ft3] or from 18.7 to 45.1 [MJ/m3]
= Specific Gravity from 0.56 to 0.87
= CO2 from 0 to 30 [%mol]
= Specific Gravity from 0.56 to 0.87
= CO2 from 0 to 30 [%mol]
= N2 from 0 to 50 [%mol]

Firmware version 6.00 and higher allows the user to select and change the following:
e AGA Detailed Method
e 21 gas composition values

An IMCW?2 configured with both methods of metrological protection activates a Self-Contained Event Log. The Self-
Contained Event Log that records changes made to supercompressibility parameters has a 200-event limit. Each
parameter change is recorded as a separate event. When the 200 events limit is reached, no further
supercompressibility parameter changes can be made or recorded and the Self-Contained Event Log must be
“Reverified” to allow for more supercompressibility parameter changes. The reverification process is described in a
separate section.

The Self-Contained Event Log contains the following information.

1. Information related to the meter:
- Unit serial number
- Meter/Site ID (location)
- Meter Type
- Meter size.
- Total number of events

2. Information related to changes to supercompressibility parameters:
- Auto-generated successive event number
- Date
- Time
- Description of the parameter changed
= Old value of the parameter
= New value of the parameter
- Operator I.D. (name)
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Note: Parameter values entered during the initial factory programming are not counted as a parameter
change event.

3. Information related to reverification events:
- Auto-generated successive event number
- Date
- Time
Event Description: e.g. “Self-contained log was reverified”

Note: The operator is not named as this procedure as must be performed by an authorized metrology
authority person.

If the hardware link is set to the “Read/Write” position, all metrological parameters can be changed using a password.
These changes are recorded in the Audit Log and the supercompressibility parameter changes are also recorded in the
Self-Contained Event Log.

To access these event logs, select the Logging Tab on the Welcome Screen. From this screen, select Download Audit
Log.

& MCUT6.0.0.0 - X

Welcomel Configuration | Calibration | Live Data | Faults & Alarms | Advancedl

Download Data Log

[ Download Audit Log |

Download DF Log

Logging Setup |

Logging screen
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The following screen which allows downloading both the Audit Log and the Self-Contained Event Log will appear:

Download Audit Log n
Acquired  Available
No. Calibration/Configuration E vents 189 32
Na. Fault/Prover Events 8 ]
No. Alarm Events 2 2
Self-Contained Event Logs 184 184
Refresh Data | Download Audit Log |

Download Self-contained event log

Dz Lol I I Cancel |

Audit Log download screen

Note: The “Reverification” button is grayed out. This button only becomes available when the Self-
Contained Event Log reaches more than 185 recorded entries.

Download Audit Log '
Acquired  Available
No. Calibration/Configuration Events 192 32
Mo. Fault/Prover Events 8 8
No. &larm Events 2 2
Self-Contained Event Logs 187 187
Refresh Data | Download Audit Log |

[ Reverification |] Download Self-contained event log

Saving Logs Tofile....

 View Last Log 1 Cancel

Audit Log download screen with “Reverification” option activated
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If the hard link protection switch is set to the “Read Only” position, and the operator attempts to change parameters
other than selected supercompressibility parameters, the following message will appear:

MCUT X

! . Unit write protected. Operation failed!

Indicates failed attempt to change a parameter not available for software password protection
when the hardware link is set in Read-only position

The operator must enter the password and his/her name (max seven characters).

Password =
fﬁ Enter Password ||

Operator name |
OK Cancel |

Input Screen: Password and Operator Name

Example of the Self-Contained Event Log:

Audit Log
Unit Serial Number 12/18/151417
Meter/Site ID
Meter Type Series B Metric
Meter Size M
Mumber of Logs Stored 15 out of 15
Log NMumber Date Time Parameter changed Old value New value User
1| 27/03/2020 4:01:01 PM Supercompressibility Method  SGERG Method 3 AGAE Gross
2| 27/03/2020 4:05:26 PM %6C02 o 0.1 ROMA
3| 27/03/2020 4:05:26 PM Specific Gravity 0.6 0.61 ROMA
4| 27/03/2020 4:05:26 PM Supercompressibility Method | AGAB Gross Method 2 | AGAB Gross| ROMA
5| 27/03/2020 4:05:26 PM Heating Value o 1000 ROMA
6| 27/03/2020 4:08:01 PM %6C02 01 0.9 NICU
7| 27f03/2020 4:08:01PM Specific Gravity 0.61 0.6 NICU
8| 27/03/2020 4:08:01PM Heating Value 1000 1001 NICU
9| 27/03/2020 4:10:46 PM 02 0.3 093 PAUL
10| 27/03/2020 4:10:46 PM Specific Gravity 0.6 0.61 PAUL
11 27/03/2020 4:10:46 PM Supercompressibility Method = AGAB Gross Method 1  AGA B Gross PAUL
12| 27/03/2020 4:10:48 PM SN2 1] 0.6 PAUL
13| 27/03/2020 4:13:41PM %602 0.83 0.833  ANAN
14| 27/03/2020 4:13:41PM Specific Gravity 0.61 0.614  ANAN
15| 27/03/2020 4:13:41PM SN2 0.6 0.622 ANAN
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6.9.5 Reverification process

If the number of events registered in the Self-Contained Event Log reaches more than 185 events, the following
message appears. This indicates the log is full and reverification is now required:

MCUT >

CAUTION: The Self-Contained Event Log is full.
4 l.a(_ Execute the Reverification Process which is accessible from
7 the Logging Tab

This message directs the operator to the Logging tab:

&) McuT - X
| Contig |c jon | Live Data | Faults & Alarms | Advanced Logging |
-———*
NATURAL GAS SOLUTIO!
Logging screen
Select the tab named Download Audit Log:
Download Audit Log n
bequired  Available
Mo. Calibration/Configuration Events 192 32
MNo. Fault/Prover Events 8 g
No. Alarm Events 2 2
Self-Contained Event Logs 187 187
Refresh Data | Download Audit Log I
Reverification ‘ Download Self-contained event log
Saving Logs Tofile....
View Last Log Cancel I

Audit Log download screen with “Reverification” option activated
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Select the “Reverification” button. The following message will appear:

MCUT X

_ h Please switch protection link to Read/Write position

Note: To perform the reverification, the operator must break the hardware metrological seal by changing
the position of the hardware link to the “Read/Write” position.

After the reverification process has been successfully completed, the following message will appear:

MCUT X

F h Please switch protection link back to Read only position

After this operation is executed, the following message appears:

MCUT X

ﬁ Self-Contained Event Log reverification complete.

The hardware metrological seal must now be replaced on the corrector. The reverification operation has now been
recorded in the Self-Contained Event Log. This allows 200 new events to be recorded in this Log. The newest recorded
event will overwrite the oldest recorded event. The reverification process must be repeated every time 200
supercompressibility event changes are recorded.
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6.10 Battery Type

) MCUT6.0.0.0 - *®
Welcome Configuration |Ca|ihratiun Live Data | Faults & Alarms Advancedl Lnggingl Systeml
olurne Configuration ~ ‘
teter Tupe Series B DRESSE /
tMeter Size B4 TY
Rew/Unit Valurme 27.000 rew e UTIL SOLUTIONS
teter/Site ID 0
Flow Sense Forward
Corrected Wolume 0 :
Uncorected Yolurme 0 Walume Connect with MC
Corrected hultiplier w100
|Incorected Mu_lh_pller w100 Camesfare Upload ta ME
Corected Mo, digitz a
Uncomected Mo, digite a ) [T Use Modem To Cannect
Enable U / Con LCD Mi Set Date & Time
Conected Pulse Output 1fE
Uncomected Pulze Output 1IE .
Cust LCD Battery T

Pulse \w/idth 187 ms HEmES = e TR ]
Pulze Qutput 1 Unzaonected
Pulze Output 2 Conected MC Comms Settings UT Cormrms Settings
Pulze Output 3 Fault
Fault Dutput Mode Single Latched Pulze
Fault Output Polarity Mormally OFF Open Canfiguration File Save Configuration File

Corrections Configuration
Termperature itz C Custamer I
Bagze Temperature 18.0 Report
Temperature Mode Live Measurement Repart Heading
Fined Temperature M I
Pressure Units kPa W

[ Include Data Snapshot In Feport
| [™ Old Repart Format Create Report

Once you select the Battery Type from the Configuration Tab a window will pop up allowing you to choose between
Alkaline or Lithium

Battery type n

Battery Selection

f* Alkaline

& Lithiurn
— Lithium Batterym s

Battery warning [ate |DE-EIE|-2I332

Battery End Life D ate |DE.|:|E|.2|:|34

e Lithium battery iz inztalled

Cancel

Selecting Lithium will activate the New Lithium battery installed button which is explained in the section entitled
Battery Replacement.
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6.11 Save Configuration File

The MCUT provides the facility to save configuration files. This is beneficial when it is necessary to configure several
IMCW?2’s with the same configuration data, as the file can be opened by the MCUT, and then uploaded to the IMCW?2.
It is possible to save both uploaded parameters (displayed with white background) and changed parameters

(highlighted yellow).

To save a configuration to a file:

Determine the location on your PC where the configuration file is to be saved.
Enter the desired file name that the configuration file is to be saved to. A default file name will be displayed
which may also be used.
Select the Save option.

A dialog box will be displayed stating Configuration Saved, select OK.
The configuration data is now saved to the file. All configuration files have an “.mc” file extension.

%W\

Meter Type

Meter Size

Rew/Unit Volume

Meter/Site ID

Flow Sense

Comected Wolume

Uncomected Volume

Comected Multiplier

Uncorected Multiplier

Comected Mo, digits

Uncorected Mo. digits

Enable U/ C on LCD

Comected Pulse Dutput

Uncorected Pulze Output

Pulse Width

Pulse Dutput 1

Pulze Output 2

Pulse Output 3

Fault Dutput Mode

Fault Dutput Polarity
Corrections Configuration

Temperature Units

Base Temperatuie

Temperature Mode

Fired Temperature

Pressure Units

lcome Cﬂnfi!}“mﬁﬂnpbration] Live Data | Faults & Alarms Advanced]
alum: i ~

Series B

Logging I System I

ressER)

M UTILITY SOLUTIONS

27.000 e/t
0
Fonaard

nfe
0 WYalume

Connect with MC ‘

«100

;1 o Corrections

Upload ta MC ‘

8
No SetDate & Time H
11

1fE
187 ms Customize LCD ‘

Battery Type ‘

Uncamected
Comected MC Comms Settings
Fault

Single Latched Pulse
Mormnally OFF DOpen Configuration File

Save Configuration File ‘

‘C
15.0 Repoit
Live Measurement Report Heading

N/,

kPa W
[ Include Data Snapshot In Report
™ 0ld Report Format

Create Beport

% Save As

Save in: |

Mame

£

File name:

Save as type

my comparty canfiguration files j &= |‘=j€ v

#

Status

Mo itermns rmatch your search.

corfig  0d40 0 07-07-2022.mc

: |Cnr|figuratinn Files (*.mc) j

Date moc

>

Cancel

On the Configuration screen select the Save Configuration File option and the Save As dialog box will be
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6.12 Open Configuration File

The MCUT provides the facility to open a previously saved configuration file to an IMCW?2. This may be beneficial when
it is necessary to configure several IMCW2's with the same configuration data.

To open a previously saved configuration file:

e On the Configuration screen select the Open Configuration File option and the Open dialog box will be displayed.
e Locate and select the configuration file required to be uploaded to the IMCW?2. The configuration file will have the

“.mc” file extension.
e Select Open.

e Adialog will be displayed stating Configuration Restored, select OK.

e The configuration details will now be restored to the MCUT. Any changed parameters will be highlighted yellow

on the parameters selection list.

e To ensure that the configuration details are uploaded to the IMCW?2 select the Upload to MC option. (Enter the
password if appropriate, and select OK, otherwise select Cancel).
e The new details will be uploaded to the IMCW?2. A dialog will be displayed stating Sent OK. Select OK, and the
uploaded parameters will be displayed with the default white background.

& MCUT6.0.00

- x

Welcome Configuration |Ca|ihratinn Live Data | Faults & Alarms Advanl:edl Lnggingl System |

‘ohame Configuration
Meter Type
Meter Size:
Rew/Urit Yolume:
Meter/Site 1D
Flow Sense
Corrected Yolume
Unconected Volume
Corrected Multiplier
Uncanected Multiplisr
Corrected No. digits
Unconected Mo. digits
Enable U /C on LCD
Carrected Pulse Output
Uncanected Pulse Dutput
Pulse Width
Pulze Output 1
Pulze Output 2
Pulze Output 3
Fault Output Mode
Fault Output Palarity

Conections Configuration
Temperature Units
Base Temperature
Temperature Made
Fired T emperature
Pressure Units

Series B

td

27.000 rew/fE
]

Forward

ofe

ofe

100

100

8

8

No

THE

THE

187 ms
Uncorrected
Corrected
Fault

Single Latched Pulse
Mormally OFF

C

15.0

Live Measuremeant
N/A

kFa

UTILITY SOLUTIONS

Bemzsls | Upload to MC |
Set Date & Time | [T Use Modem To Connect

Customize LCD | Battery Type |

Wolume | Connect with MC

UT Comms Settings |

Open Configuration File | I Save Configuration Fils

tomer I

Repart
Report Heading

A I

[~ Include Data Shapshot In Report
[~ DId Report Format Create Report

il Open x

Look in: I my company configuration files j ] £k Ef~

Mame - Status Date moc

{5 config_2M sample IMC file.mc e 2013-03-(

< >

File pame: Icnnfig_ZM sample IMC file.me Open

Files of type: ICanfiguratinn Files {*.mc) LI P
|
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6.13 Report

The MCUT provides a Create Report facility. A read only report is generated which details the configuration of the
IMCW?2. The operator can enter a report heading via the keyboard; this could reflect the configuration type (e.g. B
Series 3M meter) or meter location reference (e.g. south 1). The report can include a data snapshot of the data stored
in the corrector. The additional information displayed in this report is listed below and includes data specific to the
IMCW?2 that the MCUT is communicating with.

& MCUT6.0.0.0 - *

Welcome Configuration | Calibration | Live Data | Faults & Alarms Advanced]Lugging]Syslem]

olume Configuration ~ -

Meter Type Senez B @

Meter Size M UTILITY SOLUTIONS

Rew/Unit Yalurme 27000 rew/fE

MeterSite 1D il

Flow Senze Farward

Corrected Yolume QfE

Uncorected Yolume Qe Wolume Cannect with MC

Coarrected Mulkiplier w100

Uncomected Mu.lti.plier w100 Comzciians Uplnad to MC

Corected Mo. digits g

Uncomected Mo, digits g

Enable U / Con LCD Mo Set Date & Time

Corected Pulze Qutput 1fE

gslzzr:;'i:;?: Pulse Cutput :IIEFE s Customize LCD Battery Tupe

Pulze Output 1 Jnconected

Fulze Output 2 Corected MC Comms Settings UT Comms Settings

Pulze Qutput 3 Fault

Fault Dutput Mode Single Latched Pulse

Fault Dutput Polarity Mormally OFF Open Configuration File Save Configuration File
Corrections Configuration

Temperature Units T Lustomer

Baze Temperature 15.0 ( Repart

Temperature Mode Live Meazurement Report Heading

Fixed Temperaturs M |

Preszure Units kPa W

[ Include Data Snapshat In Bepart
[ 0ld Report Farmat Create Beport

Configuration Report
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B Save As >
Save in: | 2022 ﬂ £ EB-
Mare Status Date moc
E' report_Enb Sample 2M Series A PTZ imp NX... 5 2022-07-C
E report_Enb Sample 2M Series B PTZ imp NX-... 5 2022-07-C
E' report_Enb Sample 16M Series A PTZ imp N... (5 2022-07-C
E report_Enb Sample 16M Series B PTZ imp N... (5 2022-07-C
E report_Enb Sample RM2000 PTZ imp MX-19.... % 2022-07-C
E' report_Enb Sample RM16000 PTZ imp MNX-19... 5 2022-07-C
£ >
Fiename:  |Report_Digtal PCB22_11-02-2022 html
Save astype: |HTML Files {* html:htm) | Cancel |
L TUTMI Eilao i* kel bl 1

File format can be saved as either .HTML or .CSV

The information provided in the report includes (dependent on model and configuration of the IMCW?2):
e Volume configuration screen parameters.
e Corrections configuration screen parameters.
e Display Configuration.
e Alarm limits.
e Fault Dial out settings.
e Alarm Dial out settings.
e Logged parameters (including details of Log 1, Log 2 and Log 3).
e DP test parameters (only for DP-versions).

When a data snapshot is included within the report the following additional information is displayed (dependent on
model and configuration of the IMCW?2):
e Unit serial number.
e Firmware revision.
e Battery voltage.
e Volumes data (including temperature, pressure, and correction factor).
e Present fault(s) details (including differential & line pressures, temperature, volume, internal operation, and
low battery).
e Occurred fault(s) details (including differential & line pressures, temperature, volume, internal operation, and
low battery).
e Present alarm(s) details (including meter DP, high and low pressure, temperature, and flow).
e Occurred alarm(s) details (including meter DP, high and low pressure, temperature, and flow).

To create a configuration report:
e From the Report section of the Configuration screen, select the Report Heading text box. Enter the desired
heading of the report.
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1 MCUT6.0.0.0 — x

Welcome Configuration |Ca|ihratiun Live Data | Faults & Alarms Advanced' Logging' System'

‘olurne Canfiguration S ‘

Meter Type Series B m

pete Dee Py UTILITY SOLUTIONS

Few/Unit Volume A0.000 rese/fE

Meter/Site 1D

Flow Sense Farvard

Comected Ylume 0

Uncorrected Yalume o Wolume | Cannect with MC

Caorrected Multiplier #100

Uncarrected ML,!ItipIier %100 Comsts | Uplaad ta MC |

Corrected Mo, digits g

Uncorected Mo. digits g ™ Use Modem Ta Conrect

Enable U / Con LCD Mo SetDate & Lime

Comected Pulse Dutput 100 i

Uncorected Pulze Output 100 i .

Fulse width 125 ms Customnize LCD | EBattery Type |

Pulze Output 1 Uncarrected

Pulze Output 2 Corected MC Comms Settings | UT Comms 5ettings |

Pulze Output 3 Fault

Fault Output Mode Single Latched Pulse

Fault Dutput Polarity Mormaly OFF DOpen Configuration File | Save Configuration File
Cormections Configuration

Temperature Units F Customer I

Base Temperature E0.O Fieport

Temperature Made Live Measurement Fepart Heading

Fized T emperature [NE

Pressure Units PsI I

™ Include Data Snapshat In Report

e To include a data snapshot, select the Include Data Snapshot In Report check box (ensure that a check is
displayed in the appropriate check box).

e Select Create Report.

e A report viewer will be displayed, containing all the required data. If the data snapshot is included the details
can be found in the second half of the report and will be entitled Data Snapshot along with the date and time
that the data was retrieved.

E’ = . Data Snapshot (121172003 |, 18:51:17)
Meter Configuration Report isbasn il Hidlware
| i sl ol Mmibese TS
Sample Repart Firmwpis Radsion 1 B
Platiary Wiltags = L L1
‘nlume Configuration
gk Tapi: Sawies B Wolumes: & Ofher Data
Mk Sar a Coaresiad Vil LR
Foesy 1 Lindt il oS00 e Lineomamisd Wokang 000
HepEas O a Cooaroectid P sl 000
Flow Semss Foaverd - Reaess Urcoramed Residual pod o
Correscied] P pl o =1 Lingoreged Wodome Lindsr Fagd 0k
Lircorscisd kb Falii Linporscsd Flow Fate il £
Correcied Mz Uegin - | TeETer g 1321°F
Lirccoeche] b Lapds da Lina Freasss. HMEIFE
Eridia Lo onL LD 4 Comechon Eacoe 0BT
Cornead Putia Culzu il 5 a &
| Sow Pt | e Pt | L | E | SpwPept | Oow Pees | L e

Configuration Report
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6.13.1 Report Viewer / View Release Notes

The report viewer contains 6 options; these will enable the operator to Save Report, Open Report and Print reports.
Selection of the Save Report, Open Report, and Print options will display the Save As, Open and Print dialogs common
to the PC. If more than one report is opened in the report viewer the operator can navigate between files via the
Forward >> and << Back options. The >> Forward and << Back options will only be enabled once more than one
configuration file is displayed within the viewer.

Report Viewer O X
~
TiLity soLuTions| Meter Configuration Report
Time & Date 01:28:43 PM , 11/02/2022
Volume Configuration
Meter Type Series B
Meter Size M
Rev / Unit Vol 40.000 rev/ft®*
Meter/Site ID
Flow Sense Forward
Corrected Volume 0 ft®
Uncorrected Volume 0 ft®
Corrected Multiplier x100
Uncorrected Multiplier x100
Corrected No. Digits 8
Uncorrected No. Digits 8
Enable U/C on LCD No v
| | [ Save Report | Open Report | Frint | LCloze ]
|

Once selected the View Release Notes option on the Welcome screen will display a report detailing the changes/new
features added to the latest release of the UT. The report is displayed within the Report Viewer: please note that the
only options available when viewing the release notes in the Report Viewer are Print and Close.

Report Viewer O *

Version History

Changes from 5.1.0.2 t0 6.0.0.0

1. Digital Temperature transducer capability is added

2. AGA Detailed method of compressibility calculation is added

3. For Canadian customers, password protection added to gas composition used in
compressibility calculation for AGA Detailed method

4. Possible presentation of corrected and uncorrected volumes on display with 8 digits
and multiplication up to x1000 for imperial meters and up to x100 for metric meters is
added

5. Possible presentation of corrected and uncorrected volumes on display with 4 digits is
added

Changes from 5.1.0.1t0 5.1.0.2

1. Corrected and Uncorrected volume can be presented on display by & digits and x100
multiplier.

Changes from 5.1.0.0 to 5.1.0.1 v

Frint

=
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7 Calibration Tab

Temperature and pressure recalibration should not be required, however the IMCW2 may be temperature and
pressure calibrated by the operator, using direct communications between the PC and IMCW?2. Various methods may
be used, and additional equipment is required. If there is reason to suspect that the temperature or pressure
transducers are reading erroneously, or if an authorizing/regulatory requires periodic checks on the transducers.

Note: If using a modem to connect, the Calibration screen will be disabled.

To obtain temperature calibration points use one of the following methods:

1. Use temperature-controlled baths with the IMCW2 temperature probe and a calibrated thermometer for
determining the bath temperatures. The thermometer’s stated accuracy should be +0.1 degree.

OR

2. A reference thermometer can be inserted into the differential pressure tap on the inlet of the Meter. This
calibration can be performed in the field.

Note: During calibration multiple temperature readings are automatically compared over a period to
ensure that the readings are stable. If stability is not obtained the calibration process will not be successful.

To obtain pressure calibration points a recognized pressure calibrator may be used to as a pressure reference.

Note: It is generally a requirement that there should be a certificate of calibration traceable to national
standards, for all devices used in the calibration process.

Upon selection of the Calibration tab the Calibration screen will be displayed. This screen is divided into 2 sections:

Temperature and Pressure. Assuming connection with the IMCW2 has already been established, then it is possible to
calibrate both the temperature and pressure.
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& MCUT6.0.0.0 - X
Welcnmel Configuratign Calibration |Li ; Datal Faults & Alarmsl Advancedl Lnggingl Systeml

DRESSER)

UTILITY SOLUTIONS
Temperature Preszure Monitor
Single Point Calibration Single Point Calibration Single Point Calibration
Zero and Span Calibration Zem and Span Calibration Zera and Span Calibration

Calibration Screen

To display the Calibration screen:

e Select the Calibration tab. The Calibration screen will be displayed.
e The options available on this screen depend on the model and configuration of the IMCW?2.

e Note: Pressure calibration of an IMCW2 T-Only unit is not possible as no pressure transducer is fitted. If the IMCW2
is configured to read a fixed pressure or temperature the associated calibration options will not be available. If a
fixed temperature or pressure is used, the measurement modes must be set to live measurement within the MCUT
for the appropriate parameter to calibrate the desired transducer.

Both Single Point and Zero and Span calibration can be done via the MCUT; this process is only possible via direct
communication between the PC and IMCW?2.
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7.1 Temperature Single Point Calibration

To calibrate a single point temperature:

Insert temperature probe into a temperature bath with a reference thermometer or expose temperature probe
and a reference thermometer to the same, stable conditions.

From within the Calibration screen select the temperature Single Point Calibration option. The Temperature
Calibration dialog will be displayed.

Select the Update Live Temperature option. The IMCW2 temperature reading will be updated, displayed as read
only text and labeled on the screen as Live Temperature.

Select the Offset Reference Temperature text box and enter the reference temperature value.

Select the Upload Temperature Changes option. Enter the password if appropriate and select OK, otherwise select
Cancel.

Once complete, a dialog box will be displayed stating Offset Calibration Successful, select OK. The Temperature
Calibration selection will be displayed.

Note: The difference between the Offset Reference Temperature and Live Temperature reading should
be + 9°F /< + 5°C.

From the Temperature Calibration screen, select the Return to Calibration Screen option. The Calibration screen
will be displayed

To restore single point temperature calibration factory defaults:

On the Calibration screen select the temperature Single Point Calibration option. The Temperature Calibration
dialog will be displayed.

Select the Restore Factory Defaults option. Enter the password if appropriate and select OK, otherwise select
Cancel.

Once complete a message will be displayed stating Factory temperature calibration restored. Select OK.

The Temperature Calibration dialog will be displayed. Select the Return to Calibration Screen option; the
Calibration screen will be displayed.

Ternperature Calibration n
Live Temperature 6.7 °F Update Live Temperature |
Temperature Dffzet Yalue 0.0 °F
Offset Reference Temperature I[TE_? F pload Temperature Changes |

]

[ Restore Factory Defaults

Beturn ta Calibration Screen
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7.2 Temperature Zero and Span Calibration

To calibrate the temperature zero and span:

Insert temperature probe into a temperature bath with a reference thermometer.

Set the zero-point temperature in the bath as close as possible to -40°F/°C

On the Calibration screen select the temperature Zero and Span Calibration option. The Temperature Calibration
screen will be displayed.

Select the Update Live Temperature option. The IMCW2 temperature reading will be updated, displayed as read
only text, and labeled as Live Temperature.

Select the Zero Reference Temperature text box and enter the zero-point reference temperature value. If the
temperature you select is not feasible (above 50°F), a message to this effect will be displayed.

Note: The range between zero and span must be at least 90 degrees F

Select the Send Zero Calibration option. Enter the password if appropriate and select OK, otherwise select Cancel.
Once complete, a dialog box will be displayed stating Zero Calibration Successful, select OK.

Set the span-point temperature in the bath as close as possible to 140°F/60°C

The Send Span Calibration option will now be available.

Select the Span Reference Temperature text box and enter the span-point reference temperature. If necessary,
the operator will be informed of the accepted range.

Note: The range between zero and span must be at least 90 degrees F

Select the Send Span Calibration Option. Enter the password if appropriate and select OK, otherwise select Cancel.
Once complete, a dialog box will be displayed stating Span Calibration Successful, select OK. The Temperature
Calibration screen will be displayed.

From within the Temperature Calibration dialog select the Return to Calibration Screen option. The Calibration
screen will be displayed.
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To restore temperature zero and span calibration factory defaults:

e From within the Calibration screen select the temperature Zero and Span Calibration option. The Temperature
Calibration dialog will be displayed.

e Select the Restore Factory Defaults option. Enter the password if appropriate and select OK, otherwise select
Cancel.

e Once complete, a dialog box will be displayed stating Factory temperature calibration restored. Select OK.

e The Temperature Calibration screen will be displayed. Select the Return to Calibration Screen option; the
Calibration screen will be displayed.

Termperature Calibration n
Live Temperature 6.7 °F Update Live Temperature |
Temperature Offset YWalue 00 °F
Zero Reference Temperature [40 F Send Zero Calibration |

Span Reference Temperature 140 F |

Restare Factor Defaulkz ‘

Beturn to Calibration Screen
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7.3 Pressure Single Point Calibration

To calibrate a single point pressure:

Ensure the pressure transducer of the IMCW?2 is connected to the pressure calibrator.

Set a reference pressure point on the reference calibrator that is within the range of the IMCW2 pressure
transducer.

On the Calibration screen, select the pressure Single Point Calibration option. The Pressure Calibration screen will
be displayed.

Select the Update Live Pressure option. The IMCW?2 pressure reading will be updated, displayed as read only text
and labeled as Live Pressure.

Select the Offset Reference Pressure text box and enter the reference pressure value.

Select the Upload Pressure Changes option. Enter the password if appropriate and select OK, otherwise select
Cancel.

Once complete a dialog will be displayed stating Offset Calibration Successful, select OK. The Pressure Calibration
dialog will be displayed.

Note: The difference between the Offset Reference Pressure and Live Pressure reading should
be<+1.74PSI/ +0.12 bar

On Pressure Calibration screen select the Return to Calibration Screen option. The Calibration screen will be
displayed.

To restore single point pressure calibration factory defaults:

On the Calibration screen, select the pressure Single Point Calibration option. The Pressure Calibration screen will
be displayed.

Select the Restore Factory Defaults option. Enter the password if appropriate and select OK, otherwise select
Cancel.

Once complete, a dialog box will be displayed stating Factory temperature calibration restored. Select OK.

From The Pressure Calibration dialog will be displayed. Select the Return to Calibration Screen option; the
Calibration screen will be displayed.

Line Pressure Calibraticn n
Live Pressure 14.34 PS5l Update Live Pressure |
Prezzure Offzet Walue 0.000 PEI

Reference Pressure ||1 43 PSI Upload Prezsure Changes I

Restore Factory Defaults

Beturn to Calibration Screen |
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7.4 Pressure Zero and Span Calibration

To calibrate the pressure zero and span:

Ensure the pressure transducer of the IMCW?2 is connected to the pressure calibrator.

Set a zero-reference pressure point on the reference calibrator as close as possible to the lower pressure range of
the IMCW?2 pressure transducer.

On the Calibration screen select the pressure Zero and Span Calibration option. The Pressure Calibration screen
will be displayed.

Select the Update Live Pressure option. The IMCW2 pressure will be updated, displayed as read only text and
labeled as Live Pressure.

Select the Zero Reference Pressure text box and enter the zero-reference pressure value. If necessary, the operator
will be informed of the acceptable range.

Note: The difference between the zero and span pressure readings must be at least 50% of the F.S. range
of the line transducer installed in the IMCW?2.

Select the Send Zero Calibration option. Enter the password if appropriate and select OK, otherwise select Cancel.
Once complete, a dialog box will be displayed stating Zero Calibration Successful, select OK.

Set a span-reference pressure point on the reference calibrator as close as possible to the higher-pressure range
of the IMCW?2 pressure transducer.
The Send Span Calibration option will now be available.

Select the Span Reference Pressure text box and enter the span-reference pressure. If necessary, the operator will
be informed of the acceptable range.

Note: The difference between the zero and span pressure readings must be at least 50% of the F.S. range
of the line transducer installed in the IMCW?2.

Select the Send Span Calibration Option. Enter the password if appropriate and select OK, otherwise select Cancel.

Once complete, a dialog box will be displayed stating Span Calibration Successful, select OK. The Pressure
Calibration screen will be displayed.

On the Pressure Calibration screen, select the Return to Calibration Screen option. The Calibration screen will be
displayed.

To restore temperature zero and span calibration factory defaults:

On the Calibration screen select the pressure Zero and Span Calibration option. The Pressure Calibration screen
will be displayed.

Select the Restore Factory Defaults option. Enter the password if appropriate and select OK, otherwise select
Cancel.

Once complete, a dialog box will be displayed stating Factory temperature calibration restored. Select OK.
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e The Pressure Calibration dialog will be displayed. Select the Return to Calibration Screen option; the Calibration
screen will be displayed.

Line Pressure Calibration n
Live Pressure 14.53 P35I Update Live Pressure |
Fressure Offzet Value 0.000 PSI
Zero Reference Prezsure f14.504 PS5l Send Zero Calibration |
Span Reference Prezsure 1450 Psl |

Festore Factory Defaults

Beturn ta Calibration Screen

7.5 Monitor Pressure Calibration

If IMCW?2 is equipped with a secondary line-pressure transducer (Monitor) the Monitor Pressure Calibration is the
same as the primary line-pressure transducer (section 7.3 and 7.4)
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8 Live DataTab

Select the Live Data screen. This read only function provides the operator with a read only screen from which it is
possible to view a data snapshot (which may be updated as often as required). The information provided by the data
snapshot includes (dependent on model selected):

Unit serial number.

Meter / Site ID.

Firmware and PCB revision.

Battery Voltage.

Monitor Pressure.

Corrected and uncorrected volumes.
Corrected and uncorrected residual.
Uncorrected flow rate volume.
Uncorrected under fault volume.
Temperature reading.

Line pressure reading.
Supercompressibility.

Correction factor.

Details of all present faults and alarms.
Details of all occurred faults and alarms.
Monitor pressure results (only for external monitor pressure versions).

Differential pressure results (only for DP-versions).

In a fault condition, the appropriate Present Fault indicator is displayed as a red square with a 1. The following Live
Data Screen shows the Present Faults register as clear, i.e., there are no faults present; the appropriate indicators are
displayed as a green square with a 0. Please refer to section entitled Faults and Alarms for further details.
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i) MCUT6.0.0.0 - e
P —
Welcome l Configuration l CalihratilQ Live Data aults & Alarms | Advanced l Logging l System ]
e — Last Snapshot Time: F'.resent Alarms 0
| 06/24j2022 , 12:24:58 AM Aleinlrassure
i Update Values B ¢ Faul Low Pressure 0
' nepessetan @ | HorTemeeoe B | UTILITY SOLUTIONS
Internal Hardware 0 Low Temperature n ]
S ?EmT f::jﬂ'ﬁ:g;ﬁﬁ““ High Flow Rate 0 Differential Pressure Hesulﬁ
Imit Senal Mumnber 278647 R _ ] Low Flow Rt a Ayg DP walue
Meter/Site 1D 1] Wolurne [Wlegqnd] Fault 0 W R Ay Flow R ate M4
Firrrware lFi.evisiun 0d4n Lﬂ;f\:l‘éﬂ;t?e?jlatlonS Faul g Awg Line Pressure I A,
PCE Revision 22 Dverspeed 0 Avg Temperature N2
BatteryVakage 5.8 Meter DF Fault O Date of Docurence  MAA
Battery remaining Life 143 months Meter Lockup 0 c  DP val .
Temperature  Digital SN 122000001 || Meter DP Zero Faul 0 e B vale Do Wt
Line Pressure  Digital SN 620115929 || T able Limit Fault U -
DF Diigital SM 520718334E Digital Port 1 ] Digital Temp SN 0 Method Learn method 1
Digital Pait 2 0 D!g!tal Press SN o Method Status  Learning
Waolumes Digital Sensor CAC Fault [0 [I:f'llgltal D:':\Id':'n EL L
CCUmed Alarms Daily DP Logging
Corrected Yolume 0 =100 fE Docured Faults High Pressure a Valid samples
Urcorected Volurne 0100 (F Line Pressure Fault 0 L Bresmns 0 First flaw band 0
Corected Fesidual 0.00 iF DP Transducer Fault ] High Temperature [0 Sepu:und flows Batd 1]
) Termperature Fault ] Low Temperature |0 Third flows band 1]
Uncorected Residual 0,00 Wolume [Wiegan.j] Fault [0 High Flow Riate 0 Forth f!ow band 0
Uncomected Flow Bate 02k Internal Operations Fault [0 Low Flow B ate 0 Total rejected
Uncorected Under Fault O fE Ly Eitlizny 0 I|:|Dwt ﬂEiN fl SBED
Overzpeed ] =12 112359
Corrections Used it Bl Fah g
T . . Meter Lockup 1]
EmpEtatue 25.6°C Meter DP Zero Fault ]
Line Preszure 99,75 kPa Table Limit Fault 1]
Supercompressibiliby 0.9997 Digital Part 1 I}
; ‘ Digital Port 2 ] Digital Temp SH [
Correction Factor 094435 it D
aital Press SM ]
Digital Sensar CRC Fault [0 Digital DP/Man SH. |0

Live Data Screen (DP-version shown)
To display the live data screen:
e Inthe MCUT, select the Live Data tab. The Live Data screen will be displayed.
e The options available on this screen depend on the model and configuration of the IMCW?2.
To update values:
e Onthe Live Data screen, select the Update Values option.

e The values on the screen will be updated.
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9 Faults & Alarms Tab

A Fault in the IMCW?2 occurs if metrology functionality is obstructed. Fault conditions are defined by design; no setup
is required.

An Alarm in the IMCW?2 occurs if conditions defined by user are not met.

9.1 Faults Functionality

To display the faults and alarms screen:
e Inthe MCUT select the Faults & Alarms tab. The Faults & Alarms screen will be displayed.

] MCUT

Welcomel Configurationl Calihrationl Live Dafa Faults & Alarms vancedl Loggingl

Clear Occurred Faults Clear Dcoured Alarms

Clear Uncarected Yolume R
Under Fault alarm settings

Fault Dialout Settings Alarm Dialout Settings

Monitar Calls

If a fault occurs, then it is indicated:
e Onthe display
e Fault output pulses if assigned to any output pulse terminal, refer to the section entitled Fault Pulse Allocation

e On the Live Data screen

The form of output pulses is configured on the Volume Configuration screen in the Fault Pulse Output Configuration
section

Fault Output Pulse forms:
e Continuous pulses
e Single Latched pulse (level)

- Normally off
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- Normally on
Volume Configuration u
—Volumes — Meter Data
Corected Yolume IU fe Tope IS wies B j
Uncorected Volume IU e o IQM j
~ Flow |4U tev/if
Flow Sense |meard - Reverse j
Meter/Site ID [o
~ Pulse Output: — Display
Conected 1 x| Muliplier  Digits
IS |1 l] fF Corrected Yolume 00000000 |x1 - I g - I
Uncorrected Volume 00000000 |41 v I fflg w |
Pulse Width [187 *| ™| | ™ Displayl /ConLCD
- Pulse Output Allocation ~ Fault Pulse Output Configuration
Pulse Output 1
= IUncorrected ll Fault Mode Single Latched Pulse :I
Pulse Output 2 IEonecked :] Polarity Single Latched Pulse
Pulse Output 3 IFault j
LCancel | 0K

Configuration of Fault Pulse Output form
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9.2 Clear Occurred Faults

A fault is described as a measurement reading that exceeds its acceptable range. This may be caused, for example, by
exceeding the stated pressure range of the transducer. When a fault condition occurs, an intuitive indication is
displayed on the LCD indicating the nature of the fault (refer to the (Fault Code Reference Table). A download from the
unit via the MCUT will show that the appropriate icon(s) in the Present Faults and Occurred Faults section of the Live
Data screen are displayed with a “1”in a red square. When the nature of the problem is determined and resolved, the
icon on the Present Faults section of the Live Data screen will return to green with a “0” and the fault code on the LCD
will no longer be displayed. The appropriate icon on the Occurred Faults screen will remain red with a “1” until the
occurred faults register has been cleared. This process can be carried out via the Faults & Alarms screen (refer to (Clear
Occurred Faults), or locally by scrolling through the LCD parameters until the test screen is displayed (scrolling 8’s).
Remain on the test screen until CLr FLt is displayed. Press the IMCW?2 selector button and this will clear the occurred
faults register. Following the selection of the Update Values options on the Live Data screen, the icon on the Occurred
Faults section will return to green with a “0”.

2y MCUT

Welcume] Configuration | Calibration | Live Data Faults & Alarms lAdvanced] Luggingl

Alarmz
Clear Occured Faults

) Clear Occuned Alarms
Clear HREOMEEES Yolume
Lnder Faul Alarm Settings
Fault Dialaut Settings Alarm Dialout Settings

Tonitar Calls

Faultz
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measured in sequence have exceeded
the meter lock-up threshold.

continues

FAULT DESCRIPTION/REASON LCD LIVE DATA Volume NOTES
for Accumulation
Fault Names
Volume Fault Caused by open wire(s) in volume Vol FLt and | Volume fault Volume counting Internal MC2
sensor. When there are one or more alarm bell stops problem.
open wires on one of the 4 pulse input icon Consult factory.
wires, this fault is set.
Line Pressure Pressure sensor fault occurs when the P FLt and Line Pressure fault | Accumulated in -
Fault pressure sensor wire is crimped or alarm bell Volume
cut/open, always connected to main icon under fault register
board, or when the pressure is higher or
lower than the calibration range for the
pressure.
Line Temperature sensor fault occurs when t FLt and Line Temperature Accumulated in -
Temperature the temperature sensor is removed alarm bell | fault Volume
Fault from unit or there is an open wire, then icon under fault register.
this fault is set, or when temperature is
outside of the -40 °F to 140 °F range.
Supercompressibility | The Supercompressibility table tbl FLt and | Z Table Limit fault Accumulates active When the AGA,
Table Limit Fault temperature has exceeded a threshold alarm bell volume, but with Z SGERG Methods
that depends on gas method. icon Supercompressibility have a temp -
factor set to 1. 35C and 60C, NX
19-12Cto 32C.
Low Battery Fault Low battery voltage below Blinking Low Battery Alarm | Accumulates active -
5.3 V. bell icon warning volume.
(not on live data)
- When the battery voltage dips below Lo bAtt Low Battery fault Accumulates active -
4.9V, the low battery fault is set. and volume.
battery
icon
- When the battery voltage dips below rEP BAtt Replace Battery Volume on LCD and Controlled
3.9V, the replace battery fault is set. (not in live data) ERT is locked. shutdown
volume & ERT
synchronization
state.
- When the battery voltage dips below Might be Battery Dying MC2 functionality is -
3.4V, MC2 enters shutdown. BLANK (not in live data) not guaranteed.
Internal Operations Memory fault and watchdog reset IntFLt and | Internal Continues This fault has
Fault happens or the battery power went blinking Operations fault accumulation where occurred in the
below 3.4V and reset the device. bell icon it left off since the past. When the
battery power was processor
intact up until 3.9V. comes up this is
a present fault.
Overspeed Fault When a meter for a rated QMAX is over OS Fltand | Overspeed fault - The meter is
sped by 25% or more. alarm bell running too fast
icon or being
oversped.
Digital Port 1 Fault When the digital sensor communication di1Fit Digital Port 1 Volume accumulation -
fails on port 1 of board. stops.
Digital port 2 fault When the digital sensor communication d2 Fit Digital Port 2 Volume accumulation -
fails on port 2 of board. stops.
Digital Sensor CRC When there is a CRC mismatch for CrC Flt Digital sensor CRC Volume accumulation | Mismatch for
Fault digital sensor on port1 and/or port 2. fault continues. sensor serial
number and/or
calibration.
Differential Pressure | defined number of DP values measured DP Fit Meter DP Fault Volume accumulation -
Fault in sequence have exceeded the meter continues.
fault threshold
Meter Lock-up Fault defined number of DP values DP LOC Meter lockup Volume accumulation -
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Note: When P Fault occurs outside of calibration range or T Fault occurs outside of operating range, accuracy of
volume is not guaranteed even if you set extreme alarm limits for P and T.

To clear occurred faults registry:
e From the Faults & Alarms screen, select the Clear Occurred Faults option.
e The faults will be cleared. A dialog box will be displayed stating Faults Cleared OK, select OK.

e The cleared fault can be confirmed by selecting the Update Values option on the Live Data screen. Providing the
fault condition has been cleared, and the occurred faults register has been cleared, all icons on the Present Faults
and Occurred Faults sections will be green with a 0.

e If the problem persists, contact your Dresser Representative.

MCUT >

9.3 Clear Uncorrected Volume Under Fault

In all fault conditions, the Uncorrected Under Fault volume register will be activated showing the total number of
accumulated uncorrected volume units during the period in which the fault was present. Only faults that affect the
correction factor will cause the Uncorrected Under Fault register to be activated. Under these conditions, both the
Uncorrected Volume and the Uncorrected Under Fault volume will continue to increment, however the Corrected
Volume register will no longer be activated (this register will be re-activated once the fault condition has been cleared).
This allows the operator to calculate the average correction factor for that period from the 3 readings, which can then
be applied to the fault counts to give an estimated corrected volume for the fault period.

To clear uncorrected volume under fault register:

e On the Faults & Alarms screen, select the Clear Uncorrected Volume Under Fault option.

e The uncorrected volume under fault register is password protected, therefore a password must be entered to clear
this log. A dialog box will be displayed stating Faults Cleared OK, select OK.

e The uncorrected volume under fault register will be cleared.

e The cleared register can be confirmed by selecting the Update Values option on the Live Data screen. The
Uncorrected Under Fault register value in the Volumes section will be set to 0.
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Password n
% Enter Pazgword ||

ok Cancel |

9.4 Fault Dial out Settings

MCUT

A

o

)

4

Uncorrected Volume Under Fault Register Cleared OK

Note: For details on setting-up and communicating via a modem contact your Dresser representative.
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9.5 Configuration of Alarm functionality

Select the Faults and Alarms Screen. On this screen it is possible to set the alarm limits, specify the information to be
displayed on the LCD in an alarm condition, specify whether a pulse output is to be generated in alarm conditions,
clear the uncorrected volume under fault, and clear occurred alarms and faults.

9.6

Alarm Settings

i MCUT6.0.0.0

Wt:l[:umf:l Cunfiguratinnl Calibration | Live Data Faults & Alarms Advancedl Luggingl Sysieml

DRESSER)

— Faultz

— Alarms

Clear Occurred Faults

Clear Uncorected Yolume
Under Fault

Fault Dialout Settings

Clear Dccured Alarms

Alarm Settings

Alarm Dialout Sethingz

tonitar Calls

UTILITY SOLUTIONS

The operator can specify alarm limits in the MCUT, for the following:

High pressure.
Low pressure.
High temperature.
Low temperature.
High flow rate.
Low flow rate.

Note: Settings for Digital Input, Digital Output (High Consumption Alarm), and Meter Lockup Output are
performed on the Advanced Screen. The operator is also able to specify which alarms should be displayed
on the LCD, and whether output pulses should be induced for the various alarm conditions.
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o0 Note: Meter DP Alarm is also available on Firmware Version 1.93 and higher. However, this alarm is not
configurable. It is displayed on the Live Data Screen and can be configured to display on the LCD as well.
Additionally, it can be configured to be sent via a pulse output.

To set the alarm limits:

e Select the appropriate text box and enter the desired alarm limit; if an invalid value is entered the operator
will be advised of the acceptable range (The new parameters will need to be uploaded to the IMCW?2 via the
Configuration screen).

e Select the OK option on the Alarm Settings screen.

e Select the Configuration tab; the Configuration screen will be displayed.

e The changed parameters will be highlighted yellow in the parameter selection list on the Configuration screen.

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC

Alarm Settings bt

Lirnits Display
High Pressure 61072 PSlA B Pz el Dl L2D

V¥ Temperature Alarn On LCD
51 s 725 e [ Flows Riste Alarm On LCD
High Temperature 158 F I

=
Low Temperature -3 °F

I Meter DF Alarm on LCD
High Flow Fiate 25800 fE&h r
Low Flow R ate -h00 fEfh

[ Digital Temp SH

[ Digital Press SN

™ Digital DFAMon SN

Output Pulses
™ Output Pulses for Pressure Alam

V¥ Output Pulzes for Temperature Alarm
[ Output Pulses for Flow Bate &lam
-

-

[ Output Pulzes for Meter DP Alarm

-

Digital Temp SH

Digital Press SN
Digital DF/Mon SM

00

| Lancel ok

Alarm Settings Configuration (DP-version shown)
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Alarm Parameter / Alarm Limits Reference Table

Alarm Parameter

Alarm Limit

High Pressure

1.5 x maximum pressure of transducer

Low Pressure

0.5 bar Absolute

7.252 PSI Absolute

-0.5 bar Gauge

-7.525 PSI Gauge

High Temperature 70°C 158°F
Low Temperature -50°C -58°F
High Flow Rate + 1.5 X Qmax*
Low Flow Rate - 1.5 x Qmax*

*The high and low flow rate alarm limits will automatically update when a new meter type and size are selected.

To specify the parameters to be displayed on the LCD in alarm conditions:

e From the Display section, select the parameter(s) that is / are required to be displayed on the LCD; ensure that
a check is displayed in the appropriate check box (The new parameters will need to be uploaded to the IMCW?2
via the Configuration screen). If a parameter is disabled, it may be because it is not available on the IMCW2

that you have.

e Note: If the IMCW?2 is set to read a fixed pressure or temperature, the respective parameters will be disabled.
To enable these parameters, the measurement mode must be switched to Live Measurement.
e Select OK in the Alarm Settings dialog box.

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC

Note: To switch an LCD displayed parameter off (so that it is not displayed in an alarm condition), select

OK message, select OK.

the appropriate parameter; ensure that the check is removed from the check box. Select OK, in the Alarm
Settings dialog box. On the Configuration screen, select the Upload to MC option. Upon display of the Sent
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To specify output pulses for alarm conditions:

e From the Output Pulses section, select the parameter(s) that is/are required to invoke output pulses during an
alarm condition, and ensure that a check is displayed in the appropriate check box (The new parameters will
need to be uploaded to the IMCW?2 via the Configuration screen). If a parameter is disabled, it may be because
it is not available on the IMCW?2 that you have.

000 Note: If the IMCW?2 is set to read a fixed pressure or temperature, the respective parameters will be
disabled. To enable these parameters, the measurement mode must be switched to Live
Measurement.

e For Output Pulses of Digital Temp SN, Digital Press S/N and Digital DP/Mon S/N, refer to 13.5.2 Replacing the
digital transducers - Alarms.

e Select OK on the Alarm Settings screen.

Note: To upload changes to the Micro Corrector refer to the section entitled Upload to MC

Note: To disable output pulse in an alarm condition, select the appropriate parameter; ensure that the
check is removed from the check box. Select OK, within the Alarm Settings dialog. On the Configuration
screen select the Upload to MC option. On display of the Sent OK message select OK.

9.7 Alarm Dial out Settings and Monitor Calls

(Only for units equipped with an external modem)

Note: For details on setting-up and communicating via a modem contact your Dresser representative.
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9.8 Clear Occurred Alarms

An alarm can be described as a measurement reading exceeding operator configurable limits. This is not a fault on the
unit. It may be used as a means of monitoring the system remotely. When an alarm condition occurs, an appropriate
alarm code is displayed on the LCD (see Alarm Code Reference Table). The appropriate icon(s) within Present Alarms
and Occurred Alarms section of the Live Data screen are displayed with a red square with a “1”. When the nature of
the problem is determined and resolved, the icon in the Present Alarms section of the Live Data screen will return to
green with a “0”, and the alarm code on the LCD will no longer be displayed. The appropriate icon on the Occurred
Alarms screen will remain red with a “1”, until the occurred alarms register has been cleared. Following the selection
of the Update Values options on the Live Data screen, and once the occurred alarms have been cleared, the icon in the
Occurred Alarms section will return to green with a “0”.

& MCUT6.0.0.0 - *

WElCDmE] Configuration | Calibration | Live Data Faults & Alarms Advanced] Lugging] Sysiem]

UTILITY SOLUTIONS
Faultz Alarms
Clear Ocoured Faults [ Clear Qccurred Alarms ]
Clear Uncorected Yolume .
Under Fault Alarm Settings
ALARM DESCRIPTION/ REASON LCD with LIVE DATA for Fault Names or
Solid Bell Voltage Levels If Battery
Icon**
High Pressure Pressure reading greater than user defined high HP AL High Temp alarm
Alarm pressure limit.
Low Pressure Pressure reading lower than user defined low LP AL Low Temp alarm
Alarm pressure limit.
High Temperature Temperature reading greater than user defined Ht AL High Temp alarm
Alarm high temperature limit.
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Low Temperature Temperature reading lower than user defined low Lt AL Low Temp alarm
Alarm temperature limit.
High Flow Alarm Flow is greater than user defined high flow limit. HF AL High Flow alarm
Low Flow Alarm Flow is lower than user defined low flow limit. LF AL Low Flow alarm
Volume/High Volume high consumption alarm. Vol AL High Consumption alarm
Consumption
Alarm
Tamper Alarm Tamper wire is cut. tAnnPEr Tamper alarm when unit is
vandalized.
Digital Temp SN New temperature sensor is connected, but not yet TSn AL -
commissioned via MCUT.
Digital Pressure New line pressure sensor is connected, but not yet P Sn Al -
SN commissioned via MCUT.
Digital New differential pressure sensor is just connected, DP Sn AL -
DP/Monitor SN but not yet commissioned via MCUT.
Digital Input and By setting some hardware links on the board, the D_In_Al/ Digital input
Tamper Alarm digital input with an external power or the device tAnnPEr
is setup for a cut wire tamper detect.
Volume Alarm By setting some hardware links on the board, the vol AL Daily consumption
high consumption of volume for a day can be
detected by this alarm
Differential Pressure | defined number of DP values measured in DP AL Meter DP Alarm
Alarm sequence have exceeded the meter DP alarm
threshold

*Digital input / Daily consumption is not used in USA.
** see IMCW?2 hardware manual for actual LCD display of alarm codes

Note: The user can select which Alarms to display on the LCD. Telemetry Fault pulse outputs can be set
to continuous or single-latched pulse as per the AMR connected to the IMCW2. ALL THESE ALARMS HAVE
SOLID BELL ICON ON THE LCD. When the present alarm goes away, the blinking bell icon is seen on LCD.

To clear occurred alarms register:

e On the Faults & Alarms screen select the Clear Occurred Alarms option.

e The alarms will be cleared. A dialog box will be displayed stating Alarms Cleared OK, select OK.

e The cleared alarm can be confirmed by selecting the Update Values option on the Live Data screen. Providing the
alarm condition has been cleared and the occurred alarms register has been cleared, all icons in the Present Alarms
and Occurred Alarms sections will be green with a 0.

MCUT

>
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10 Advanced Tab

The Advanced Tab contains up to 6 options (model dependent); these are used less frequently than those shown on
other screens. Note: If using the modem to connect, the Prover Mode option will be disabled.

It is possible to change the password and advanced password from this screen, test the pulse outputs, configure the
trim table settings, test the accuracy of the meter via the Prover Mode option and set unit for External Power or Digital
Input/Tamper or Digital Output / Volume Consumption.

& MCUT6.0.0.0 - ®

Welcumel Cunfiguratinnl Calihratiunl Live Data | Faults & Alar ggingl Sysieml

UTILITY SOLUTIONS

— Digital [nput/Qutput ————— — Gaz Meter Health
Trir Tahle

DP Trangducer Unitz

% Euternal Power

Prowver Mode
" Digital Input -

Diagnostics setup

™ Consumption Alamn Output Test Pulse Dutputs

" Meter Lockup Output

LChange Pazsward
" Coto Sensor

Change Advanced Paszsword

Dugital Input/Dutput Settings

Advanced Tab (DP-version shown)

To display the advanced screen:

e Note: The options available on this screen depend on the model and configuration of the IMCW?2. If a required
option is not available, please contact your Dresser Representative for further details.
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10.1 Digital Input/Output

Using “Digital Input/Output” section of “Advanced” tab of User Terminal, two connectors in Terminal Block TB1 i.e.
Not marked (Multipurpose) and GND could be configured as external power input/output or Digital Input / Tamper
Alarm or Digital Output / Volume Consumption Alarm or Meter Lockup Output

Note: Refer to the Dresser IMCW?2 Hardware Manual.

B MCUT6.0.00 - %

Welcome] Configuration | Calibration | Live Data | Faults & Alarms Advanced lLoggingl System]

UTILITY SOLUTIONS

Digital Input/Output Gas Meter Health
Tiim T able
DP Transducer Unitz

{+ External Power

% i Praver Maode
Digital Input Diagnostics setup
" Consurnption Alarm Output Test Pulse Dutputs

" Meter Lockup Dutput

-

]
G J

Change Advanced Password

Note: For the fully digital IMCW?2, the second connector is marked “Multipurpose.”

10.1.1 External Power

Two connectors in Terminal Block TB1 i.e. Not marked (Multipurpose) and GND, are configured by default for external
power input. External voltage from 5V to 6V can be supplied to power the unit.
Note: Refer to the Dresser IMCW2 Hardware Manual.

il MCUT6.0.0.0 - X

Welcumel Configuration | Calibration | Live Dalﬂ] Faults & Alarms Advanced WLuggingl Syslem}

UTILITY SOLUTIONS

Digital Input/Output Gas Meter Health
Trim Table
DP Transducer Units
& Estemal Power
— Prover Mods
Digital Input Diagnasties setup
" Consumption Alarm Output Test Pulse Dutputs

" Meter Lockup Output

-

]

Change Advanced Password
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10.1.2 Digital Input

i MCUT6.0.00 — b4

Welcume] Configuration | Calibration | Live Data | Faults & Alarms Advanced lLogging] System]

UTILITY SOLUTIONS

Digital Input/Dutput Gaz Meter Health
Trim Table
DP Transducer Urits

" Estemal Power

Prover bode
Diagnostics setup
Dutput Test Pulse Outputs

" Meter Lockup Output

LChange Password
~
Change Advanced Password

" Consumption Alag

Digital Input/Output Settings

Select Digital Input on the Advanced tab and then click Digital Input/Output Settings, this window appears:

Digital Input X

'ﬁ'larm State ..............
The digital input Alarm State o LW
" HIGH
Alarm Meszzage —
Meszage on the LCD in f+ Digital Input Alarm
alarm ztate C Tamper
Imput alarm on LCD [
Output Pulzes for [nput Alarm [
Cancel | | ok

Digital Input Screen

There are four selections:

e Voltage level for input alarm state, i.e. LOW or HIGH

e Alarm description that appears on Live Data screen, in Audit Log, Configuration Summary and Report.
Depending on this selection, d_In_AL or tAnnPEr can appear on LCD.

e Select whether an alarm message will appear on LCD.

e Select whether an input alarm will generate fault pulses.

If a Digital Input/ Tamper Alarm occurs, it is shown on the Live Data screen (Present and Occurred) and is registered
in the Audit Log.
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10.1.3 Consumption Alarm Output

The Consumption Alarm Output facility provides digital signal (i.e., HIGH or LOW signal level) on the digital output
terminal. If Maximum Daily Consumption of gas is reached, then an Alarm State is set for the digital output. The
operator can set a value of Maximum Daily Consumption, the Start Time for Daily Billing, and the signal level in Alarm
State. The operator can also enable or disable the Consumption Alarm Output facility.

i MCUT6.0.0.0 - *

Welcome] Configuration | Calibration | Live Data | Faults & Alarms Advanced lLoggingl System]

UTILITY SOLUTIONS

Digital Input/Output Gas Meter Health

Trim Table

DP Transducer Units ‘
(™ Extemal Power

o Prover Mode
" Digital Input

[Driagnostics setup ‘

Test Pulze Outputs ‘
LChange Pasaword ‘

Change Advanced Pazsword

Select Consumption Alarm Output on the Advanced tab and then click Digital Input/Output Settings, this window
appears:

Digital Dutput 3]

Digital Output in Alarm & LOW
™ HIGH

Start Time far Daily Biling o0 =
Maximuni Daily Consumption | 1000000 SCF

Daily Congumption Alarm on LCD r

Output Pulses for Daily Consumption &larm r

Consumption Alarm Output Screen

If Maximum Daily Consumption is reached, then:
e Alarm State is set on digital output terminal.
e Daily Consumption Alarm is set in Live Data screen,
e vol_ALis indicated on LCD if selected,
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e Fault Pulse is generated on Output Pulse if selected.
Daily Consumption Register is always reset for Start Time for Daily Billing.

Depending on the user selection in the Customize LCD screen, the following parameters can be displayed with an
abbreviated description on the LCD:

e Accumulated Corrected Volume current day (Cd)

e Accumulated Corrected Volume previous day (Pd)

e Accumulated Corrected Volume current month (Co)
e Accumulated Corrected Volume previous month (Po)
e Highest daily volume in the current month (Ch)

e Highest daily volume in the previous month (Ph)

e Date when it happened: mm-dd-yy (blinking dot)

“Date when it happened” is the last date when Daily Maximum Consumption was reached.
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10.1.4 Meter Lockup Output

One of the most severe problems in rotary gas meter functionality is meter lockup. Lockup means that the gas meter
impellers will stop rotating or rotate with high resistance. This condition usually happens if debris in the natural gas
stream enters the meter and blocks impellers’ motion. Consequently, natural gas delivery to the consumer is reduced
or even stopped. In critical applications for uninterruptible customers, this situation can have grave consequences. Gas
meter health monitoring detects this situation, and a meter lockup fault is set. The binary Meter Lockup Output signal
can be used to control a bypass valve and facilitate natural gas delivery. The user can decide on the signal level in case

of lockup.

i MCUT6.0.00

— s

Digital Input/Output

(" External Power
" Digital Input

™ Cornsun

Trim Table

Prover Mode

Alarm Output

Test Pulze Dutputs

LChange Pazsword

Change Advanced Pazsword

Digital Input/Output Settings ’

Welcume] Configuration | Calibration | Live Data | Faults & Alarms Advanced lLDgging] System]

prESSER)

UTILITY SOLUTIONS

Gas Meter Health

DF Tranzducer Units

Diagnostics setup

Select Meter Lockup Output on the Advanced tab and then click Digital Input/Output Settings, this window appears:

Clear Lock-up fault

Digital Output setup for Meter Lock-up

Digital Output in Meter Lock-up

Cancel

(o LOW
" HIGH

0K

Meter Lockup Output functionality

After the gas meter lockup is cleared, the digital output signal is reset to normal state. This resetting is performed on

the screen above.
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10.2 Trim Table

The Trim Table option provides the facility to improve the meter accuracy characteristics for low flow rates. Trim table
settings are provided in accordance with manufacturer guidelines for specific meters. Additionally, the operator can
configure a User Defined Trim Table. The advanced password is required if the Trim Table settings are to be configured.

I * I Note: As per Measurement Canada requirements the Trim Table option is disabled for Canadian Micro

Correctors.

Trim Table [x]

™ Enable Trim Tahle + Factary Default Trim Table
" User Defined Trim T able

Edit User Trim T able | Cancel | Send

Trim Table Screen

To enable the trim table facility:

From the Advanced screen select the Trim Table option. The Trim Table screen will be displayed.

Select the Enable Trim Table parameter; ensure that a check is displayed in the Enable Trim Table parameter check
box.

Select the Send option. Enter the advanced password and select OK, otherwise select Cancel.

The new details will be uploaded to the IMCW2. On completion a dialog box will be displayed stating that Trim
Table Enabled and Sent, select OK. The Advanced screen will be displayed.

To enable a user defined trim table to enable the accuracy characteristics of the meter correction as specific by the
operator:

From the Advanced screen select the Trim Table option. The Trim Table screen will be displayed.
Ensure that the Enable Trim Table parameter is checked.

Select the User Defined Trim Table option.

Select the Send option. Enter the advanced password and select OK, otherwise select Cancel.

The new details will be uploaded to the IMCW?2. A dialog box will be displayed stating that Trim Table Enabled and
Sent, select OK. The Advanced screen will be displayed.

To edit user trim table to configure the accuracy characteristics of the meter correction:

From the Advanced screen select the Trim Table option. The Trim Table screen will be displayed.

Ensure that the Enable Trim Table parameter is checked.
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e Ensure that the User Defined Trim Table option is selected.

e Select the Edit User Trim Table option. Enter the advanced password and select OK, otherwise select Cancel. The
Trim Table Setup screen will be displayed.

e Inthe Trim Table Setup screen, the meter type and size are displayed. If this is different from the meter selected
in the Volume Configuration screen (accessed via the Configuration screen), this should be changed.

e Note: Qmax is determined by the meter type and size selected.

Select the No. Entries text box and enter the desired number of entries for the trim table. The new value will be
implied as the value entered will be reflected in the number of % of Qmax and Correction Factors text boxes
enabled on the Trim Table Setup screen. The acceptable number of entries allowed is between 1 and 16 inclusive.

e Select % of Qmax text box 1, enter the desired value. The acceptable range is between 1 and 10. Subsequent
entries (up to 16 allowable) must be less than the previous value, but more than the subsequent value. See the
following Trim Table Setup Screen.

e Select the Correction Factor text box 1 and enter the desired value. The acceptable range is between 0.5 and 1.5
for all Correction Factor text boxes. The default Correction Factor value is equal to 1 (i.e., no correction is
performed). Enter all desired values in all Correction Factor text boxes.

e Select the Save As User Defined option. Once saved, a dialog box will be displayed stating Trim Table Saved, select
OK. The trim table settings need to be sent to the IMCW?2 via the Trim Table screen.

e Note: Itis possible to save Trim Table Settings for each meter type and size, providing the settings are saved when
entered. It is then possible the recall these settings.

e From the Trim Table screen, ensure that the User Defined Trim Table option is selected and select the Send option.
Enter the advanced password and select OK, otherwise select Cancel.

e The new details will be uploaded to the IMCW?2. A dialog box will be displayed stating that Trim Table Enabled and
Sent, select OK. The Advanced screen will be displayed.

Note: Once the User Defined Trim Table has been sent to the IMCW?2 and the Trim Table Enabled and Sent
dialog box has been displayed and accepted, the Trim Table screen will display the Factory Default Trim
Table option as selected. It should be noted that the User Defined Trim Table has been sent to the IMCW?2,
even though the Trim Table screen may suggest otherwise.

© 2022 Natural Gas Solutions North America, LLC Page 115 of 179



Dresser Measurement IMCW?2 User Terminal Software Manual

rim Table Setup 3]

% of Gmax  Comection Factors
Mo.Erties |16 1/10 L
Meter Type  Series B 2|8 L
Meter Size 3 a6 i
Dmax 3000 fiEth in i
535 L
63 i
;r|2.55 |1
3|2.33 |1
32 i
10/1.78 L
11|1.5 |1
12|1.25 |1
131 L
14|D.?5 |1
Save As UserDefined | 1505 i
Cancel | 1[0 i

Trim Table Setup Screen
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10.3 Prover Mode

The Prover Mode facility provides the operator a means of testing the accuracy of the output signals and verifying the
volume accumulation. The real time generation of output pulses (of highest priority for the microprocessor) are at
least 10 times shorter than the pulses used in normal operation, hence a reduced test time.

It is possible to enter Prover Mode in two ways by using:
e MCUT (process described below), or.

e Smart Prove hardware

e Smart Prove interface kit Dresser part number:

o P/N058860-100 (Dresser Model 5 Transfer Prover)
o P/N062342-000 (Dresser Model 6 Transfer Prover)

To MC Pulse/Telemetry Output
Connector - if required

SMGetace y ‘ To Prover Field

Meter Junction Box

(Refer to Controller in Figure 1)

To Serial Comm. Port on MC

To Serial Port on PC

Smart Prove Interface Kit for Model 5 Transfer Prover

Testing the accuracy of the output signals and verifying the volume accumulation by using Smart Prove is described in
two Dresser Documents: IOM Smart Prove Manual (for the Dresser Model 5 Prover) and in the Dresser Model 6 Prover
Operation and Maintenance Manual for the Dresser Model 6 Prover.

As soon as Prover Mode is entered via the MCUT, the pressure and temperature readings are taken, and these values
are used for the duration of this test. The settings in the IMCW2 (corrected and uncorrected volumes and residuals
etc.) are saved; when normal operation is resumed these values are retrieved. In addition, the settings of the corrected
and uncorrected pulse outputs and corrected and uncorrected volume display multipliers can be changed to suit the
needs of the Prover Mode without changing the configuration used during normal operation.
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Prover Mode (%]
oreeted P Dutpu |-I j i Save Proving Seftings
Uncomected Pulse Output |-| j i
Corrected Valume Display Multiphier |:-<'I j
Uncorected Walume Display Multiplier |:-<'I j

Required Praving settings should be selected befare entenng prover mode.

Switch MC into Prover kMode Switch MC out of Prover Mode

Cancel ‘ QK

Prover Mode Screen

To set the IMCW2 into Prover mode:

e From the Advanced screen select the Prover Mode option. The Prover Mode screen will be displayed.

Note: The duration that the IMCW?2 is set into Prover Mode is 60 minutes and this value is not editable.
However, it is possible to switch the IMCW2 out of Prover Mode at any time.

e Select the Corrected Pulse Output drop down selection box. Select the desired value.

e Select the Uncorrected Pulse Output drop down selection box. Select the desired value.

e Select the Corrected Volume Display Multiplier drop down selection box. Select the desired value.

e Select the Uncorrected Volume Display Multiplier drop down selection box. Select the desired value.
e The new parameters will need to be uploaded to the IMCW?2. Select the Save Proving Settings option.

e On completion a dialog will be displayed stating that New Proving settings sent successfully, select OK. The Prover
Mode screen will be displayed.

e From within the Prover Mode screen select the Switch MC into Prover Mode option. A dialog will be displayed
informing the operator of the duration of the (1 hour). To continue select OK, otherwise select Cancel.

e Once Prover Mode has been entered a dialog will be displayed stating Prover Mode Entered OK. Select OK.

e The LCD on the IMCW?2 will display ProvE followed by the remaining duration (in minutes) of Prover Mode:

Indication on display after IMCW2 entered Proving Mode by using MCUT

e Once the test is complete, the IMCW?2 will switch out of Prover Mode and normal operation will resume.
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To switch the IMCW2 out of Prover mode:

e From the Advanced screen select the Prover Mode option. The Prover Mode screen will be displayed.

e Select the Switch MC out of Prover Mode option. A dialog will be displayed stating Prover mode successfully
cancelled, select OK. The Prover Mode screen will be displayed.

e Normal operation will resume, ProvE will no longer be displayed on the LCD on the IMCW?2.

e From the Prover Mode screen, select OK and the Advanced screen will be displayed.
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10.4 Test Pulse Outputs

The MCUT provides a Test Pulse Outputs function. This allows a verification of the corrected and uncorrected pulse
output connections that are used for either telemetry and/or proving purposes. A total of 30 pulses are generated at
the pulse width specified on the Volume Configuration screen (accessed via the Configuration screen). The activation
of the test pulse outputs facility will not cause any disruption to the metered gas; volumes recorded by the meter will
be added to the corrected and uncorrected totals. Additionally, the test pulses produced will be added to the total
number of pulses generated. The operator is informed of the test pulse output conditions on selection of the Test Pulse
Outputs option.

Send Test Pulses hd

The unit will novw gend 30 pulzes with a pulze width of 125ms to the corected and uncorected pulse outputs.
During the test any volume recorded by the gaz meter will be added to the corected and uncorrected totals. Test pulzes will be added
to the total number of pulses sent out,
Do wau wigh to continue?

Dutput Selection I Comected - I 1] 4 I Cancel

Send Test Pulses Screen

Note: Firmware versions 1.93 and higher versions allow the user to choose between corrected and
uncorrected test pulse outputs.

To activate the test pulse output facility:

From the Advanced screen select the Test Pulse Outputs option. The Send Test Pulses screen will be displayed.
The operator will be asked to confirm if it is OK to continue. If appropriate select OK, otherwise select Cancel.

Enter the advanced password and select OK, otherwise select Cancel. A dialog will be displayed stating Test pulse
mode entered successfully. Select OK.

The LCD on the IMCW?2 will display PULSES. The Advanced screen will be displayed.

The output pulses will be generated. On completion of the test pulse outputs facility normal operation will resume.
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10.5 Change Basic or Advanced Password

All password protected parameters are those that, when changed, will affect the customer’s bill. The default password
is the number “0”. Any new password must be numerical and between 1 and 8 digits long.

To change the password:

e From the Advanced screen select the Change Password option, the Change Password screen will be displayed.

e Select the Existing Password text box and enter the existing password. The factory default password is the number
MOII.

e Select the New Password text box and enter the desired new password (must be numerical and between 1 and 8
digits long).

e Select the Verify Password text box and verify the new password.

e Select the OK option. A dialog box will be displayed stating Password changed successfully. Select OK. The
Advanced screen will be displayed.

ot
x

Change Password Change Password

— Change Pazzword — Change Advanced Pazsward

Exizting Pazsword || Exizting Pazsword ||

Mew Pazzwaord Mew Pazsword

Yerify Pazsword Werify Pazsword

|
il |

LCancel Cancel
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10.6 Gas Meter Health Diagnostics

‘DP Measurement’ units and settings are only active for IMCW2-dp version correctors. These settings will only affect

differential pressure testing and results, and meter health diagnostics.

i MCUT6.0.0.0

— Digital Input0utput

" External Power
" Digital Input

™ Conzumption Alarm Output

% heter Lockup Output

" Coto Senzor

Drigital Input/ Dutput Settings

Welcome' Conﬁgurationl Calihratiunl Live Datal Faults & Alarms Advanced |Lngging| System'

UTILITY SOLUTIONS

Trim Table

Frover Mode

Test Pulze Dutputs

Gas Meter Health

DF Tranzducer Units

Diagnoztics setup

Change Password

Change Advanced Password
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10.6.1 DP Transducer Units

Select ‘DP Transducer Units’ and the following screen appears. Use the drop-down menu to select between imperial
(in WC) and metric (mbar) units. When finished press ‘OK’.

i MCUT6.0.00 - X

Welcumel Cunfiguratiunl Calihratiunl Live Datal Faults & Alarms Advanced |Lugging| Systeml

UTILITY SOLUTIONS

— Digital Input/Output Gias Matseblaali
Trim Table
DF Tranzducer Unitz >
" Euternal Power
£ ok Frover Mode
Digital Input Diagnostics setup |
" Conzumption Alarm Output Test Pulze Qutputs

' Meter Lockup Output

LChange Password
" Coto Sensar

Change Advanced Pazsword

Digital Input/Output Settings

DP Transducer Units

DP unitz |jrw/C -

Cancel |

DP Transducer Units Screen
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10.6.2 Gas meter Health diagnostic setup

Select Diagnostics setup and the following screen appears:

B MCUT6.0.00 - X

Welcumel Cunfiguratiunl Calihratiunl Live Datal Faults & Alarms Advanced |Lugging| Systeml

UTILITY SOLUTIONS

Gas Meter Health

— Digital Input/Output

Trim Table
DF Tranzducer Units
" Esternal Power
Prover Mode
" Digital Input —
" Consumption &larm Output Test Pulze Dutputs

& Meter Lockup Output

LChange Pazzword
¢ Coto Senzor

Change Advanced Pazsward

Digital Input/ Dutput Settings
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10.6.3 IMCW2 with Line-Pressure transducer

If the configuration screen has Live Measurement selected for pressure:

Corrections Configuration

Temperature
Units [ S o & Live Measurement " Fined

Baze Temperature IBU F Fized Temperature I 9F

— Prezsure
Unitz " Live Measurement Fixed (T Only)

@ PS| " bar 0 kPa ( kgffone

Base Pressurs I'I 4.73 Pl Fired Line Pressurs I PSl
Atmozpheric Pressure I PSI Fixed Prezsure Factar I

— Supercompressibility

@ Live Measurement ¢ Fixed Supercompressibility [Fpv)

— Compresszibility - Matural Ga

Heating Yalus |1u5u |BTu;fp j

Specific Gravity ID.EB

M 19 Low Heating Yalue j
coz ID.S Emal

M2 IU.E Hmol

Hz2 ID Fmol

Method of Calculation

[Faz composition |

Then the following Meter Diagnostic setup and values screen will appear:

Meter Diagnostic setup and values n

—Meter Setup

Start Meter Learning Period

Restart DF Logging

& DTAC Software Only
" Leam method 1

" Leam method 2
Specific Gravity 058

Diagnostic: B ange

r D'F Fised Line Pressure
[ Enable Fived Line Fressure [Gauge]

Fised Line Fressure 14.7 =]

|IF THE FIXED LIME FRESSURE WaLUE
USED FOR METER HEALTH
MONITORIMG |5 THE S&ME &5 THE
WALUE USED FOR WOLUME
CORRECTION. DO MOT SELECT
"EM&ELE FIXED LIME PRESSURE"

Cancel |

e Select among the three models for gas meter health diagnostics: Dresser’s Differential Test Acceptance Calculator
(DTAC) software, Learn method 1, or Learn method 2. Both learn methods achieve more accurate DP data by
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gathering reference values for a specific meter installation. These learned parameters are then used in the
mathematical model.

e DTAC Software Only - This mathematical model will qualify the results of DP testing based on the following
parameters: line pressure (measured), flow rate (measured), specific gravity (configured) and meter size/type
(configured). Selection of “DTAC Software Only” immediately starts full meter diagnostics, including DP meter
alarm.

e Learn method 1 - This learning method is available for selection if the meter size and type is included in the DTAC
software. During the learning period, the DTAC software is used to analyze Meter DP fault and Meter Lockup fault.
If the learning period is successfully completed, then all meter diagnostics are performed based on learned
mathematical model parameters. If the learning period is unsuccessful, then the DTAC software is used for full
meter diagnostics (including meter DP alarm).

e Learn method 2 - This learning method is available for selection if the meter data is not included in DTAC software,
or there is a reason not to use DTAC. If the learning period is successfully completed, then all meter diagnostics
are performed based on learned mathematical model parameters. If the learning period is unsuccessful, then DP
diagnostics are not available.

e Once alearning method is chosen, press ‘Start Meter Learning Period’ to initialize the analysis model.

e Learning can be re-started at any time; however, if the previous learning period was successfully completed, the
MCUT will show a warning and ask for confirmation to continue.

All mathematical models for gas meter health diagnostics used in IMCW?2 characterized gas composition by its specific
gravity value. Meter Diagnostic Setup/Value screen, allows entering this value. Default value is 0.6.

All mathematical models for gas meter health diagnostics used in IMCW?2 requires value of line pressure of gas flowing
through gas meter. If IMCW?2 is equipped with line pressure transducer, then the measured value of pressure is used
for diagnostics. If IMCW?2 is not equipped with line pressure transducer then the user must manually enter the pressure
correction factor, based on the output pressure of pressure regulator installed in the system. The value of pressure
correction does not influence billing and is used only for gas meter health diagnostics, refer to Appendix A - The IMCW2
LCD Displayed Messages for details.
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10.6.4 IMCW2 with Temperature-only (no Line-Pressure transducer)

If the configuration screen has Fixed (t Only) selected for pressure:

Compensations Configuration

Temperature

@ PS5 " bar  kPa  koffcné

Base Pressure I'I 473 Ps|
Atrnaspheric Pressure |1 473 =]

Lnits @ F T @ Live Measurement " Fized

Base Temperature IED °F Fixed Temperature I °F
 Pressure

Units

" Live Measureme‘ @ Fixed [T Only) s

" Abzolute * Gauge
Fized Line Pressure IlJ PS5l
I'I—

Fired Pressure Factor

— Supercompreszibility

7 Live Measurement (% leed

Supercompreszibility [Fpe?) I'I

— Campressibility - Matural Ga

Method of Calculation

M 19 Low Heating alue j

Gas compozition |

Heating % alue |1E|50 IBTLI,.’[[2 j

Specilic Gravity IF
2 05 zmol
M2 IU-5 Zmol
HZ ID— Zmol

Cancel | 0K

Then the following Meter Diagnostic setup and values screen will appear:

Meter Diagnostic setup and values n

— Meter Setup

Start Meter Learning Period

Restart DF Logging

* DTAC Software Only
" Leam method 1

" Leam method 2
Specific Gravity  |0.58

Diagnostic Fange

Cancel

— DP Fixed Line Pressure
[~ Enable Fized Line Prezsure [Gauge]

Fixed Line Pressure

IF THE FI<ED LINE PRESSURE VALUE
USED FOR METER HEALTH
MOMITORING |5 THE SAME A5 THE
WaLUE USED FOR VOLUME
CORRECTION, DO MOT SELECT

\ "EMABLE FIXED LINE PRESSURE" J

e ——

147 Psl
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There are two scenarios that utilities use for pressure correction with Temperature-only units (without Line-pressure

transducers)

First scenario:

The fixed Line-pressure value (at the pressure regulator) is entered by the operator into the correction screen. Then
in this scenario the pressure correction is performed by the IMCW?2. This value (example 20 psi below) is used for the

Meter-Health diagnostics.

Do not select the Enable Fixed Line Pressure box in this scenario.

Compensations Configuration

|1 473 Psi
Atmospheric Pressure |1 473 =]

Base Pressure

Temperatur
Uritz (I S o & Live Measurement  Fixed
Base Temperature IED F Fized Temperature I °F

— Pressure
Units " Live Measwiement Fixed [T Only)
@ PSI  bar  kPa © kaffenf " Absolute + G

Fized Line Pressure IZU s

Fixed Fressure Factor |2.3578

- Supercompressibility

" Live Measurement % Fived

Supercompressibiity (Fpy?] I1

i~ Compressibility - M atural Ga

Method of Calculation

|N><1S Low Heating ' alue j

Gas composition

Specific Gravity IU. 58

Heating Yalue |1U5U IBTU.-"H3 'l

coz IU.S #mol
M2 ID.5 Fmal
Hz ID Zmol

Second scenario:

Meter Diagnostic setup and values n

~ Meter Setup

Start Meter Learning Period

Restart DF Logging

* DTAL Software Only
 Learn method 1

" Learn method 2
Specific Gravity  |0.58

[Diagnostic Fangs

IF THE FIXED LINE FRESSURE VALUE
USED FOR METER HEALTH
MONITORING IS THE SAME AS THE
WaLIE USED FOR YOLUME
CORRECTION, DO MOT SELECT
"EMABLE FI<ED LINE PRESSURE"

I

Cancel |

The gas utility performs pressure correction at the billing center. Then the Fixed Pressure Factor correction on the

screen is set to the value of “1”.

In the Meter Diagnostic Setup and Values screen you must select the Enable Fixed Line Pressure box and enter a
value (example below: meter is exposed to 20 psi) into the Fixed Line Pressure field:

Compensations Configuration

& Live Measurement  Fived

Fired Temperature I °F

r Temperatur
Units & F T
EBase Temperature (G0 °F
i Pressure
Urits
@ PSl O bar  kPa O kgflent

1473 Ps|
Atmospheric Pressure |14.73 PsI

Base Pressure

" Live Measurement & Fixed [T Onily)
" Absolute

Fived Line Pressure IU PSI

Fixed Pressure Factor |1

& Fixed

Supercompreszsibilit
’7(" Live Measurement

Supercompressibility [Fpe?) |1 ‘

r Compressibility - Matural Ga
Method of Calculation

M 19 Low Heating Values 'l
Gas composition

Heating Value W m
Specific Gravity IF

coz [F5 smal

Nz [T s
Hz |° %mel

Lancel

Meter Diagnostic setup and values n

~ Meter Setup

Start Meter Learning Period |

Restart DF Logging |

& DTAL Software Only
" Leam method 1

 Leam method 2
Specific Graviy (0,58

Diagnostic Fange |

¥ Enable Fixed Line Pressure [Gaugs]

Fixed Line Pressure

IF

UUSED FOR METER HEALTH
MONITORING IS THE SAME A5 THE
VALUE USED FOR YOLUME
CORRECTION, DO NOT SELECT
"ENABLE FI<ED LINE PRESSURE™

1] 4 1

Cancel |
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11 Logging Tab

The MCUT provides audit and data logging facilities. The audit log provides a record of 32 (maximum) changes to
parameters that will affect the billing. The data log provides approximately 6000 data log records for 1.89 or newer
firmware versions if logging of 10 parameters is selected. The exact number is shown on Logging Setup screen.

Both the audit and data logs are saved as CSV files (comma-delimited). This enables easy import into spreadsheets
such as MS Excel’. Once imported into the spreadsheet, the data can be manipulated as required.

The Logging screen contains 3 options which enable the operator to configure the logging setup of the data log,
download the data log and download the audit log.

i MCUT6.0.0.0 - x

:d Logging |syh

Wt:l[:umf:l Configuration | Calibration | Live Data | Faults & Alarmsl Adwvan

UTILITY SOLUTIONS

Download Data Log

Download Audit Log

Download OF Log

Logaing Setup

Logging Screen
To display the logging screen:

e From the MCUT select the Logging tab. The Logging screen will be displayed.

e Note: The options available on this screen depend on the model and configuration of the IMCW?2. If a required
option is not available, please contact your Dresser Representative for further details.
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11.1 Download Data Log

When downloading the data log it is possible to select the specific data that is to be retrieved; which log to be
downloaded, the range of data for that log, and the manner in which the logged data should be displayed within the
log file. The Download Data Log dialog is divided into 5 sections; Logl, Log2, Log3, Options and Download Volume
Units section.

Download Data Log £

Lagl

Logaing Frequency

Logs Acquired

Logs Available

TimesDate of First Log Available
Time/D1ate of Last Log Available
Log2

Logaing Frequency

Logs Acguired

Logs Available
Time/Date of First Log Awailable

Time/Date of Last Log Available

Log3

Logging Freguency

Logs Acquired

Logs Available

TimesDate of First Log Available
Time/D1ate of Last Log Available

Optio

Everny 1 Minutes

1221

1221

12:21:00 P 0B/27 /2008
8:41:00 Ak 0B/28/2005

Ewvery 2 Minutes

E10

E10

12:22:00 Ph 0B/27/2005
8:40:00 Ak 06/28/2005

Every 4 Minutes

305

305

12:24:00 P 0B/27 /2008
8:40:00 Ak 0B/28/2005

“ lndex Read Log ® S e 2l
" Reverse Chronological @ Chronological
Downloaded Wolume Unitz

Ol £

~

Refresh Data

Download Logs From

Download Logs To

Download Log 1

Download Logs From

Download Logs To

Download Log 2

Download Logs From

Download Logs To

Download Log 3

[ Download From Last Log

Time [ ate

11221 PM = |06/27/05 = |
| 8414M- |06/28/05 |

Time [ ate

|12.22PM = |06/27/05 = |

| B0 M-

| 06/28/05 |

Time [ ate

1224 PM = |0B/27/05 = |
| 8404M - |06/28/05 |

LCloze

Download Data Log Screen
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11.1.1 Download Data Logl, Log2 and Log3

The method for downloading the data logs is the same for Logl, Log2 and Log3; therefore, the methods described
below apply to all 3 logging frequencies (Note: to download Log1 the download options must be changed within the
Log1 section, Log2, the Log2 section and Log3, the Log 3 section). A Refresh Data option is provided to ensure that the
latest time and date of logged entries available for download are displayed to the operator. Once a data log has been
downloaded the View Last Log option will become available.

To download all available data log entries:

e From within the Logging screen select the Download Data Log option. The Download Data Log screen will be
displayed.

e The time and date of the first available log are displayed in the relevant section, along with the time and date of
the last available log. By default, all available data logs will be downloaded.

e Select the Refresh Data option to ensure that the very latest available log time and date are displayed. If
appropriate the read only details associated with each log period will be updated.

e From the appropriate section (Log1, Log2 or Log3) select the Download Log option. The Save As screen will be
displayed.

e Select the location where the data log file is to be saved.

e Enter the desired file name that the data log file is to be saved to. A default file name will display which may also
be used. Select the Save option.

e Once complete a dialog box will be displayed stating Log File Saved OK. Select OK.

To view a downloaded data log:

e Once downloaded from the MCUT select the View Last Log option. The default spreadsheet program used to open
CSV files will be launched, and the data log file will open. The data can then be manipulated as required.

e To return to the Logging screen select the Close option.

Alternatively:

e Open the appropriate data log file (all data log files saved from within the MCUT are of the type .CSV) from within
the spreadsheet in the usual manner.
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11.1.2 Options

Various options are available within the Download Data Log dialog in the Options section. An explanation of the
functionality they offer is provided below. If any of these options are required, they should be selected prior to
selection of the appropriate Download Log option.

Cumulative / Index Read Log:

e Selection of this option will display the volumes within the data log as per the volumes displayed on the LCD of the
IMCW?2.

Consumption Per Log:

e Selection of this option will display the volumes logged within each logging period (i.e., the difference between
the new and last volume reading)

Download From Last Log:

e Selection of this option will include only the data log entries that have been logged since the last data log was
retrieved.

Chronological and Reverse Chronological:

e Selection of the Chronological option will ensure that the data log entries within the data log file are displayed
with the oldest entry first. If the Reverse Chronological option is selected the data log entries within the data log
file will be displayed with the oldest entry last.

11.1.3 Downloaded Volume Units

There is a possibility to present logged corrected and uncorrected volume in different units.

If the IMCW?2 is configured as Imperial, then volume is logged in ft3 (CF) and can also be presented in m3.

If the IMCW?2 is configured as metric, then volume is logged in m3 and can also be presented in either MCF (ft3/1000)
or in MMCF (ft3/1000000).
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11.2 Download Audit Log

An audit log facility is provided to ensure that all changes to parameters that may affect the customer’s billing are
recorded. All audit log files saved in the MCUT are of the type .CSV. A Refresh Data option is provided to ensure that
the latest log entry details available for download are included. Once an audit log has been downloaded the View Last
Log option will become available.

Download Audit Log n
Acquired  Avalable
Ma. Calibration/Configuration Events 7B 32
Mo, Fault/Prover Events 10 10
Mo, dlarm Events 10 10
Refrezh Data Download Audit Log |
Digital Transducer Commit Logs ] 1]

Download Commit Log |

Self-Contained Event Logs I} ]

Reverfication Download Self-contained event log

Wiew Last Log | Cancel

Download Audit Log Screen
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Audit Log Parameter

Volume Configuration

Meter Type

Meter Size

Flow Sense

Corrected Multiplier

Uncorrected Multiplier

Corrected Pulse Output

Uncorrected Pulse Output

Pulse Output Allocation

Pulse Width

Corrected Volume

Uncorrected Volume

Uncorrected Volume under Fault

Corrections
Configuration

Temperature Units

Base Temperature

Temperature Mode (Fixed or Live)

Fixed Temperature

Pressure Units

Base Pressure

Atmospheric Pressure

Fixed Pressure Factor

Fixed Line Pressure

Pressure Mode (Fixed or Live)

Supercompressibility

Fixed Pressure Type (Gauge or Absolute)

Calibration

Temperature Calibration Offset

Temperature Calibration Span

Pressure Calibration Offset

Pressure Calibration Span

Alarm Settings

High Pressure Alarm Limit

Low Pressure Alarm Limit

High Temperature Alarm Limit

Low Temperature Alarm Limit

High Flow Rate Alarm Limit

Digital Input/Tamper
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Trim Table Settings

Prover Mode

Advanced Options Test Pulses Output

Password Change

Advanced Password Change

oo Note: In addition to these configurable parameters, the audit log will also display faults and alarms that

have either occurred or have occurred and been cleared, since the last logging download. The audit log

also shows entries for proving activity.

To download the audit log:

From the Logging screen select the Download Audit Log option. The Download Audit Log screen will be displayed.

The number of available log entries will be displayed on the screen under the Available heading. For operator
informational purposes, the available logs are categorized under the following headings: audit log entries,
fault/Prover log entries and alarm entries.

Select the Refresh Data option to ensure that the very latest available log entry details are included. If appropriate
the read only details associated with each audit log category will be updated.

Select the Download Audit Log option. The Save As dialog will be displayed.
Select the location where the audit log file is to be saved.

Enter the desired file name that the audit log file is to be saved to. A default file name will be displayed which may
also be used. Select the Save option.

Once complete a dialog box will be displayed stating Log File Saved OK. Select OK.
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To view a downloaded audit log:

Once downloaded from the MCUT select the View Last Log option. The default spreadsheet program used to open
CSV files will be launched and the audit log file will open. The data can then be manipulated as required.

To return to the Logging screen select the Cancel option.

A B C D E F
|Audit Log
|Unit Serial Number 21/47/483647
| Meter/Site ID Digital PCB22
|Meter Type SeriesB
|Meter Size am
|Number of Logs Stored 52
|Log Number Date Time Parameter changed Old value MNew value
1 03/31/2022 10:10:50 AM  Fault Register Unknown 0 (Fault Register Cleared )
2 05/16/2022 10:45:40 AM  Alarm Register Unknown 224 (Digital Temp SN Digital Press SN Digital DP/Mon SN )
3 05/16/2022 10:56:29 AM  Alarm Register 224 128 (Digital DP/Mon SN )
4 05/16/2022 10:56:30 AM  Alarm Register 128 0 (Alarm Register Cleared )
5 05/27/2022 3:21:08 PM  Fault Register 0 128 ( Digital Port 2)
6 05/27/2022  3:29:37PM  Fault Register 128 192 ( Digital Port 1 Digital Port 2)
7 05/27/2022 3:29:38 PM  Alarm Register 0 64 (Digital Press SN )
8 05/27/2022 3:30:15PM  Alarm Register 64 64 (Digital Press SN )
9 05/27/2022 3:30:18 PM  Alarm Register 64 0(Alarm Register Cleared )
10 06/09/2022 3:20:15PM  Fault Register 192 0 (Fault Register Cleared )
11 06/09/2022 3:21:10 PM Alarm Register 0 32 (Digital Temp SN )
12 06/09/2022 3:21:11 PM  Alarm Register 32 0(Alarm Register Cleared )
13 06/09/2022 3:24:17PM  Fault Register 0 0 (Fault Register Cleared )
14 06/09/2022 3:24:17PM  Fault Register 0 0 (Fault Register Cleared )
15 06/09/2022 3:24:18 PM  Alarm Register 0 0(Alarm Register Cleared )
16 06/09/2022 3:24:18 PM  Alarm Register 0 0(Alarm Register Cleared )
17 06/11/2022 12:00:07 PM  Fault Register 0 1(Pressure Fault Occurred)
18 06/11/2022 12:00:07 PM  Fault Register 0 64 ( Digital Port 1)
19 06/22/2022 11:57:26 AM  Fault Register 64 0 (Fault Register Cleared )
20 06/22{2022 11:57:26 AM  Fault Register 64 0 (Fault Register Cleared )
21 07/07/2022 11:21:34 AM  Qmax 16000 2000
22 07/07/2022 11:21:34 AM  Low Flow Rate Alarm Limit -A000 -500
23 07/07/2022 11:21:34 AM  High Flow Rate Alarm Limit 20000 2500
24 07/07/2022 11:21:34 AN Meter Size Romet Imperial RM16000  Series B 2M
25 07/07/2022 3:52:06 PM High Pressure Alarm Limit 2175.6 261.07
26 07/07/2022 3:53:49 PM  High Pressure Alarm Limit 261.07 261.072
27 07/07/2022 5:34:41PM  Meter Type SeriesB Series A (LMMA)
28 07/07/2022 5:34:41 PM Meter Size Series B 2M Series A (LMMA) 2M
29 n7/n7l2n22 5+2A4-A1 DA Himh Draccnra Alarm §imit 2R1T N7 2R1 N7
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11.3 Download DP log

04/20/24165
Meter/Site ID DP CUST
Meter Type Series B
Meter Size 7™M
Number of

Logs Stored 34

Wnit SN

Log Number Date
Reference DP
Logs
10/12/2021
10/13/2021
10/14/2021
10/15/2021
10/16/2021
10/17/2021
10/18/2021
10/19/2021
10/20/2021
10/21/2021
10/22/2021
10/23/2021
10/24/2021
10/25/2021
10/26/2021
10/27/2021
10/28/2021
10/29/2021
10/30/2021
10/31/2021
11/01/2021
11/02/2021
11/03/2021
11/04/2021
25 11/05/2021
Current DP
Logs
26 03/05/2022
27 03/06/2022
28 03/07/2022
29 03/08/2022

=T T I = N R R

kR R R ORI ek ek b ek e ek ek ek ek e
BoW R RO W E = W B W R =D

Avg DP Avg Flow
Time Value Rate
11:26:50 AM 0.452 3755
9:54:50 AM 0.315 3342
10:26:20 AM 0.223 2516
9:47:50 AM 0.3 3233
10:14:50 AM 0.538 3813
10:20:20 AM 0.477 3829
10:27:50 AM 0.297 3211
9:44:50 AM 0.3838 3434
9:43:20 AM 0.356 3470
9:42:50 AM 0.427 3384
9:50:20 AM 0.363 3528
9:53:20 AM 0.628 4206
10:23:20 AM 0.191 2434
10:11:50 AM 0.287 3210
9:53:20 AM 0.341 3382
10:10:20 AM 0.354 3636
9:37:50 AM 0.412 3558
10:04:50 AM 0.443 3775
10:14:50 AM 0.328 3345
10:12:50 AM 0.193 2457
9:35:50 AM 0.304 3531
10:04:20 AM 0.397 3610
9:54:50 AM 0.416 3510
10:03:50 AM 0.335 3346
9:50:20 AM 0.405 3425
9:49:20 AM 0.302 3589
9:46:20 AM 0.357 3567
10:11:50 AM 0.265 3645
9:57:20 AM 0.273 3548
Example of DP Test log

Avg Line
Pressure

8.146
8.153
8.145
8.165

8.15
8.133
8.128
8.143
8.141
8144

B.14
8.121
8.121
8.145
8.119
8.123
8.229
B.258
B.263

8.23
8.214
B.265
B8.246
8.239
8.265

B.35
8.399
B.37
8.345

Avg Line
Temperature

87.13
85.64
B6.07
84.38
84.65
85.36
B7.09
84.62
84.34
84.34
83.05
84.18
85.56
8293
84.38

B3.2
8167

B2.3
83.16
84.18
82.03

776
76.34
79.91
77.63

66.12
66.08
68.31
67.49
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11.4 Logging Setup

The Logging Setup dialog is divided into 4 sections; the Logged Parameters, Log1, Log2, and Log3; from within these
sections the operator can configure what data is logged and the frequency of these logs.

Logging Setup

Logged Parameters

Corrected Volume
Uncorrected Volume
Correction Factaor
Uncorrected Volume Under Fault
Average Corrected Flow Rate
Peak Cormected Flow Rate
Peak Unconected Flow
Supercompressibility

Minirmurm Pressure

Maximum Pressure

Average Pressure

Ending Pressure

Minimumn Temperature
Mawimum Temperature
Average Temperature

Ending Temperature

Battery Voltage

Upload Logaing Setup |

,,,,,,,,,,,,,,,,,, +‘|

Cancel

““““““““““““““

The logged parameters available for selection include:

e Corrected Volume

e Uncorrected Volume

e  Correction Factor

e Uncorrected Volume Under Fault
e Average Corrected Flow Rate

e Peak Corrected Flow Rate

AT 17171717171

Logl

Logaing Frequency

o Minutes IS_j
" Hour

" Daily

" Monthly

21093

Logs Required M aximum 21099

Log2
Logging Frequency
" Minutes
" Hour
& Daily

|1 - | Days
|U b axirmum 0

Time of Day
" Monthly

Logs Required

Log3
Logaing Frequency
" Minutes

" Hour
" Daily

@ Monthly  DayofMonth |1 = Time of Day

||:I M axirnum 0

Logs Required

Logging Setup Screen

| 6:00 AM ~2-

| B:00 &M <
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e Peak Uncorrected Flow Rate
e  Supercompressibility

e  Minimum Pressure

e  Maximum Pressure

e Average Pressure

e Ending Pressure

e  Minimum Temperature
e  Maximum Temperature
e Average Temperature

e Ending Temperature

e Battery Voltage

The logging frequency is distributed over a maximum of 3 different logging intervals; these are described as Log1, Log2
and Log3 within the Logging Setup dialog. For the monthly data log all months are assumed to have a maximum of 28
days. The default logged parameters are corrected volume, uncorrected volume, correction factor, uncorrected
volume under fault, average pressure, average temperature, average corrected flow rate, peak corrected flow rate
and supercompressibility.

If the configuration of Logged Parameters is changed the number of logs available will also change; by reducing the
number of parameters to be logged the number of available logs recorded will increase. Any change to the maximum
number of logs available is displayed within the relevant section(s) within the Logging Setup dialog e.g. Maximum 523.

To display the logging setup dialog:
e From the MCUT select the Logging tab. The Logging screen will be displayed.
e From the Logging screen select the Logging Setup option. The Logging Setup dialog will be displayed.

11.4.1 Logged Parameters

The Logged Parameters are operator configurable; by default, all available parameters are switched on, if the details
of a parameter are not required within the data log, it is possible to switch it off.

To switch off unwanted logged parameters:
e From the Logging screen select the Logging Setup option. The Logging Setup screen will be displayed.
e From the Logged Parameters section, select the appropriate parameter(s) whose details are not required
within the data log. Ensure that the check is removed from the appropriate check box.
e Select the Upload Logging Setup option.

Note: By changing the configuration of the logged parameters, any existing log entries will be cleared from
the data log. Therefore, it is recommended that any existing data log is downloaded prior to any changes
to the data log configuration.

e Ifitis not required to download the existing data log select the Upload Logging Setup, otherwise select Go To
Data Log Download Screen or Cancel.

e On completion a dialog box will be displayed stating New Logging Settings Successfully Uploaded. Select OK.
The Logging screen will be displayed.

To switch on/off required logged parameters:
e From the Logging screen select the Logging Setup option. The Logging Setup screen will be displayed.
e From the Logged Parameters section select the appropriate parameter(s) whose details are required within
the data log. Ensure that a check is displayed in the appropriate check box.
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e Select the Upload Logging Setup option.

Note: By changing the configuration of the logged parameters, any existing log entries will be cleared from
the data log. Therefore, it is recommended that any existing data log is downloaded prior to any changes
to the data log configuration.

e Ifitis not required to download the existing data log select the Upload Logging Setup, otherwise select Go To
Data Log Download Screen (to download the data log) or Cancel.

e On completion a dialog will be displayed stating New Logging Settings Successfully Uploaded. Select OK. The
Logging screen will be displayed.

11.4.2 Logl, Log2 and Log3

The method for changing the Logging Frequency is the same for Log1, Log2 and Log3; therefore, the methods described
below apply to all 3 logging frequencies (Note: to change Log1 the settings must be changed within the Log1 section,
for Log2, the Log2 section and for Log3, the Log 3 section).

To specify the logging frequency:

e From the Logging screen select the Logging Setup option. The Logging Setup screen will be displayed.

e From the appropriate section (Log1, Log2 or Log3) select the desired frequency (Minutes, Hour, Daily or Monthly).
e Once selected, a more specific selection is required.

- Minutes — specify how frequent the logs should be taken, acceptable range 1 — 59 (if 2 is selected a log will be
taken every 2 minutes).

- Hour—specify how frequent the logs should be taken, acceptable range 1 -4, 6, 8, 12. In addition the operator
should also specify how many minutes after the hour the log should be taken, accepted range 0 — 59 (if 4 is
selected in the first drop down selection box and 53 in the second, the logs will be taken every 4 hours at 53
minutes past the hour).

- Daily — specify the Time of Day that the logs should be taken, acceptable range 0:00 — 23:00.

- Monthly — specify the Day of Month, accepted range 1 — 28. In addition, the operator should specify the Time
of Day, acceptable range 0:00 — 23:00 (if 28 is selected in the first selection box and 23:30 in the second, a log
will be taken on the 28" day of every month at 23:30).

e Repeat for each Log as required.
e Select the Upload Logging Setup option.

e Note: By changing the configuration of the logged parameters any existing log entries will be cleared from the data
log. Therefore, it is recommended that any existing data log is downloaded prior to any changes to the data log
configuration.

e Ifitis not required to download the existing data log select the Upload Logging Setup, otherwise select Go To Data
Log Download Screen (to download the data log) or Cancel.

e On completion a dialog will be displayed stating New Logging Settings Successfully Uploaded. Select OK. The
Logging screen will be displayed.
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Note: If any parameters or logging frequencies are changed, the user will be prompted with the following
warning screen.

Plzaze nate that all data logs will be cleared by uploading the new lagging setup. We
recarmmend that you dovaload the data logs now.

GoToDatalog
Diovnload Screen

Upload Logging Setup Lancel

1 Warning Screen

If “Upload Logging Setup” is chosen, the user will again be prompted with the following 2nd warning screen.

MCUT

1' ': fire wou aware that saved logs will be deletedy

Yes [[a! 1

2"d Warning Screen
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12 Monitor Pressure

IMCW?2’s with firmware version 1.91 or higher, can be equipped with a second pressure transducer, a Monitor Pressure
transducer, in addition to a Line Pressure transducer. This transducer can be absolute or gauge type. Pressure units
selected on the Configuration screen must be the same for both the line and monitor transducers. Monitor pressure
values are shown on the Live Data screen and can be logged in the Data Logs.

Logging setup allows selection of:
e Average Monitor Pressure.
e  Minimum Monitor Pressure.
e Maximum Monitor Pressure.
e End Monitor Pressure.

The firmware senses if the Monitor Pressure transducer fails, and a fault is set. This set fault, occurred and present,
can be seen on the Live Data screen. A Pressure Monitor fault is registered in the Audit Log — Date/Time stamped, and

Pm FLt is displayed on the LCD.

The Monitor Pressure transducer can be recalibrated at one or two points. Refer to the Calibration Tab for more details.
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13 System tab

System Tab has been added starting from version 3.00 and MCUT version 5.0.0.0. The system screen contains
information about hardware configuration, metrological protection, and integrity of the system. This screen has the
following four sections:

e Internal Hardware
e Temperature
e Digital ports
e Digital Sensors CRC
i) MCUT6.0.0.0 — e
Welcumel Configuration | Calibration | Live Data | Faults & Alarms .ﬂ.dvancedl Logglng System |
UTILITY SOLUTIONS

— Internal Hardware

nit Serial Mumnber |21/47 /433647
Meter/Site 1D (D

Firrnware Bevizsion | 0d40
PCE Revizion 22

Firrwware Ref CRC 04E3IES
Firmware Live CRC |0<59E5

Battery Selection Alkaline
Battery remaining Life |78 months

Temperature |Digital
Pressure Senzor |Digital
bonitar/DF Sensor Digital

Commiszioned Temp SH 122000001
IEommissiunecl Fressure SH |B20115929
Cormizzsioned Marnitar/DP (520129946

Line Prezsure Range 100 bar
tonitor/DF Range 0.2 bar

b etrological Protection | Password
Volume Sensor fwiegand

— Digital Ports

Temperature Serial 122000001 Part 1 Sensor Line Pressure Part 2 Sensar DF/Maonitor
Serial Mumber (620115323 Serial Mumber 520183346

Firrruware | 1.61 Firmueare | 1.51
[dentity |100004 dentity (000256

— Digital Sensars CRC

Temperature Live CRC|0x116
Temperature Ref CRC|0=116

Pressure Live CRC |0x505
Prezsure Ref CRC 04505

Maon/DP Preszure Live CRC 0xDFAS

ton/DP Prezsure Ref CRC 0xDFA9

System Tab
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13.1 Internal Hardware section:

& MCUT6.0.0.0

- >

nternal Hardware

Meter/Site 1D (D

Firrmweare Revizion | 0d40
PLCE Revizion 22

Firrmweare Ref CRC OxE9ES
Firrnware Live CRC |[0<69E5

B attery Selection Alkaline
Battery remaining Life |78 months

Temperature | Digital
Pressure Sensor |Digital
Monitor/DP Senzor |Digital

Caormmizzioned Temp SH 122000001
Commizziohed Pressure SM |B20115323
Commiszsioned Monitor/DP (5201293346

Line Prezsure Range 100 bar
Monitor/DF Range 0.2 bar

b etrological Protection |Password

Unit Senal Mumber |21 J4?!483®

Yolume Sensor Wisgand j

Digital Parts

Temperature Serial 122000001

Digital Sensars CRC
Temperature Live CRC|0x116
Temperature Ref CRC 0x116

Pressure Live CRC |0x505
Pressure Ref CRC 0x505

Mon/DF Pressure Live CRC 0xDFAS
tMon/DP Pressure Ref CRC | 0:DFAS

Port 1 Senzor |Line Pressure

Serial Mumber 520115323

Firrmware

|dentity 100004,

Wt:l[:l]mﬂl Configuration | Calibration | Live Data | Faults & Alarms Advanced] Logging System l

UTILITY SOLUTIONS

Part 2 Sengar [['P/Maonitar

Serial Mumber 920183346

1.61 Firmweare | 1.51

Identity 00025G

The Internal hardware section is divided into sub-sections that display the following details of the system:

e Unit Serial Number — Serial number allocated during factory configuration, which the operators cannot modify

e Meter/Site ID — enables the operator to allocate the ID and modify the ID, as needed
e Firmware revision — displays the firmware version in the unit
e PCB revision — displays the revision number of PCB

e Firmware Ref CRC — displays the CRC number calculated by the firmware on day released, and is saved as

reference

e Firmware Live CRC — displays the CRC number automatically calculated — periodically or upon user request

e Battery type — displays the type of battery installed - either alkaline or lithium
e Battery remaining life — displays the battery life timeline
e Temperature — displays the type of temperature transducer - either analog or digital

commissioned to work in the system

Pressure Sensor — displays the type of pressure transducer — either analog or digital
Monitor/DP sensor — displays the type of Monitor/DP transducer - either analog or digital
e Commissioned Temperature S/N — displays the serial number of the digital temperature transducer that is
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e Commissioned Pressure S/N — displays the serial number of digital pressure transducer that is commissioned
to work in the system

e Commissioned Monitor/DP S/N — displays the serial number of digital monitor pressure transducer or DP
transducer that is commissioned to work in the system

e Line Pressure Range — displays pressure range of line pressure transducer

e Monitor/DP Range — displays pressure range of monitor pressure transducer or DP transducer

e Metrological Protection — displays type of protection of metrological parameters: password, hardware or
combination password/hardware

13.2 Temperature

i) MCUT6.0.0.0 - X

Welcnme] Configuration | Calibration | Live Data | Faults & Alarms Advancedl Logging System l

DRESSER)

UTILITY SOLUTIONS
Internal Hardware Digital Parts
Unit Serial Mumber |[21/47/483647 § | Temperature Serial (122000001 Fart 1 Sensar |Line Pressure Poit 2 Sensar |0P/Monitar
Meter/Site 1D 10 Serial Number (620115323 Seicl Number 520139346
Firrmwware FRevision | 0d40 Firrrumare | 1-61 Firmweare | 1.51

PCE Revision [22 [dentity [100004 Identity [J0025G

Firrnwware Ref CRC |0xE3ES

Firrware Live CRC [0x59ES k )

Digital Sensars CRC
Temperature Live CRC 0116
Temperature Ref CRC|0=116

Battery Selection Alkaline
Battery remaining Life |78 months

Temperature Digital Pressure Live CRC |0x505

P 5 igi
s =iEmse Liglel Preszure Ref CRC 0x505

ffonitor/DF Sensor |Digital
Maon/DP Pressure Live CRC 0xDFAS

iz 122000007
Lormmissianeel | 2mg Sl ton/DP Prezsure Ref CRC 0xDFA9

Commizzioned Prezsure SM (B20115323
Cormizzsioned Manitar/DP (520129946

Line Prezsure Range 100 bar
Monitor/DF Range 0.2 bar

b etrological Protection | Password
Yalume Sensor Wisgand

This section indicates the serial number of the digital temperature transducer. This takes place during the factory
configuration. The users cannot change the serial number therefore, the operator can use this number for system
integrity checking.
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13.3 Digital Ports

&) MCUT6.0.0.0 - ®

WElCDmE] Configuration | Calibration | Live Data | Faults & Alarms Advanced] Logging System l

DRESSER)

UTILITY SOLUTIONS
Internal Hardware ﬁ)igital Partz "‘
Unit Serial Mumber |21/47/483647 | | Temperature Serial 122000001 Port 1 Sensor |Line Pressure Poit 2 Sensar DP/Monitar
Meter/Site ID |0 Serial Number 620115929 Serial Mumber (520189346
Firmnware Revision | 0440 Fitrware | 1-61 Firrmuware | 1.61
PCE Revision [22 | dentiy [100004 |dentity (000256
Firmware Fef CRC |Ox69E5
/

Firmware Live CRC |0459E5 \

Digital Sensars CRC
Temperature Live CRC|0x116
Temperature Ref CRC 0x116

Battery Selection Alkaline
Battery remaining Life |78 months

Temperature | Digital Pressure Live CRC[0505

Plisistlic S cinses Ligle] Prezsure Ref CRC |0x505
b

Monitor/DP Senzor |Digital
Mon/DF Pressure Live CRC DxDFAS

Bt aned Vg S 122 J00 T Mon/DP Pressure Fef CAC04DFAS

Commizziohed Pressure SM 620115323
Commiszioned Monitor/DP (520123346

Line Prezsure Range 100 bar
tonitor/DF Range 0.2 bar

b etrological Protection  |Password
Yolume Sensor Wisgand

There are two digital ports in the IMCW?2 that connect digital line pressure, digital monitor pressure, and digital DP
transducers. There is information about what type is connected to a particular digital port. Each digital transducer has
the following information:

e Serial number

e Firmware version

e Identity
Above data is assigned during transducer manufacturing. The users cannot change any of the above information
therefore, the operator can use all of these for system integrity checking.
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13.4 Digital Sensors CRC

&) MCUT6.0.0.0 - ®

WElCDmE] Configuration | Calibration | Live Data | Faults & Alarms Advanced] Logging System l

DRESSER)

UTILITY SOLUTIONS
Internal Hardware Digital Ports
Unit Serial Mumber [21/47/483847 || Temperature Serial [122000001 Port 1 Sensor |Ling Pressure Poit 2 Sensar DP/Monitar
Meter/Site ID |0 Serial Number 620115929 Serial Mumber (520189346
Firmnware Revision | 0440 Fitrware | 1-61 Firrmuware | 1.61

PCE Revision [22 |dentity [100004 | dentity (000255

Firmweare Ref CRC OxE9ES
Firmware Live CRC |0459E5

(Digital Sensorg CRC \

Temperature Live CRC|0x116
Temperature Ref CRC 0x116

Battery Selection Alkaline
Battery remaining Life |78 months
Temperature: Digital Pressure Live CRC|0x505

Pl S Dl Prezsure Ref CRC |0x505
b

Monitor/DP Senzor |Digital
o Mon/DP Pressure Live CRC|0:DFA3
Commissioned Temp SN [1 22000001 Man/DP Pressure Ref CAC (xDFAS

Commizziohed Pressure SM 620115323
Commizzsioned Monitor/DP 520189945 \ )
Line Prezsure Range 100 bar
tonitor/DF Range 0.2 bar

b etrological Protection  |Password
Yolume Sensor Wisgand

There may be up to three digital transducers connected into the system. Comparing the reference CRC number with
live CRC number allows for detection of firmware corruption of the digital transducer. If corruption occurs, then a fault
is set.
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13.5 Pressure and Temperature Transducer replacement functionality in the
fully digital IMCW2.

13.5.1 Introduction

The replacement of the digital pressure and temperature transducers and changing the values of any metrological
parameter are protected in the Micro Corrector by two methods:
e Software password
e Hardware switch with two positions
- R/W (Read/Write)
- RO (Read-only)

During the manufacturing process, Dresser configures the method of protection and assigns a serial number (S/N) to
the digital transducers. The operator cannot change either the method of protection or the serial number of the
transducer. The digital pressure and temperature transducers are commissioned to work in the Micro Corrector during
the factory configuration.

The operator/user can replace a digital transducer if the software password is known (in the case of metrology
software protection) or if the hardware switch is set in Read/Write position.

The operator can change all metrological parameters from the default factory configuration if the hardware switch is
set in the Read/Write position. The operator must follow the procedures described below to replace the digital
transducers. If the hardware switch is set in Read-only position, the operation/user cannot change any design
parameters. A metrological seal protects access to the switch and to the terminals.

13.5.2 Replacing the digital transducer — Alarms

After connecting a new digital transducer, a solid bell icon appears on the Micro Corrector LCD display. The solid bell
icon indicates that the firmware has noticed a digital transducer with an unknown serial number and an alarm is set.

Solid bell icon on display after a new digital transducer is connected to Micro Corrector

During the configuration process, under the “Alarm Setting” tab, the operator can select checkboxes for alarm
indicators to be shown on the display in addition to the bell icon.
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Alarm Settings X
Lirnits Display
Lt Ir bar A ™ Pressure &larm On LCD
[ Temperature Alam On LCD
e o5 Lo I Flow Rate Alarm On LCD

High Temperature |?D ‘C I
Low Temperature |-5El ‘C I

[~ Meter DP Alarm on LCD
High Flow R ate 106.2 mésh W

Low Flow Rate -21.2 e 'h

|v Digital Temp SN
[ Digital Press SN
|v Digital DP/Mon SN

Output Pulses
™ Output Pulses for Pressure Alarm

™ Dutput Pulses for Temperature &lam
[ Dutput Pulses for Flow R ate &larm
-

[~ Ou | - _
[ Output Pulses for Meter DP Alarm
[T Ou | b ot

[™ Digital Temp SN
I Digital Press SN
[ Digital DP/Mon SN

.................................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Select alarm indication on the LCD display for connection of

Digital Temperature Sensor, Line and/or DP Pressure Transducers
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If a new transducer is connected, then the following indication is shown on the LCD display:
e TSn AL - for digital temperature sensor
e P Sn AL —for digital line-pressure transducer
e DP Sn AL —for digital DP transducer

An example of the display indication for the line pressure transducer:

Alarm indication on LCD when a new line pressure transducer is connected to the IMCW2

During the configuration process, under the “Alarm Setting” tab, the operator can select checkboxes so that the
fault/alarm will generate output pulses for this alarm for setup information:

Alarm Settings X
Lirnits Display
I e |457 bar & | Pressure Alarm On LCD
[~ Temperature Alam On LCD
Leitlfh b [05 e ™ Flow Rate Alam On LCD
High Temperature |?D ‘C o
Low Temperature |-5El 15 I~
| Meter DP Alarm on LCD
High Flow Rate |1 06.2 w/h r
Lows Flow Rate -21.2 mé/h

[~ Digital Temp SN
[ Digital Press SN

Output Pulses

Output Pulses for Pressure Alarm
Output Pulses for Temperature Alarm
Output Pulses for Flow Rate Alarm

Output Pulses for Meter DP Alarm

-
-
-
-
-
-
r

Digital Temp SN
Digital Press SN
Digital DP/Mon SN

Cancel | oK |

Select Fault/Alarm output pulses when a new Digital Temperature Sensor, Line or DP Pressure Transducers are added
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13.5.3 Replacing a digital transducer - Logging

When the Micro Corrector detects a digital transducer with an unknown serial number, it triggers an alarm. This event
is logged with a time/date stamp in the Micro Corrector Audit Log:

Alarm
21 17/02/2022 11:02:08 AM  Register 32 96 (Digital Temp SN Digital Press SN )

Example of an Audit Log entry when a new digital line-pressure transducer is connected to the IMCW2.

The Audit Log can be downloaded from a Micro Corrector by using the Micro Corrector User Terminal (MCUT).
The operator should always commission a new digital transducer to work with the Micro Corrector. Only after
commissioning, can the operator ensure proper functioning of the measurement system. However, the metrology is
also continued under the following situations:

e Atransducer with the same type and range replaces the existing transducer (in special circumstances)

e Unrecognized serial numbers send an alarm, but there is no actual fault in the system.

13.5.4 Commissioning a new digital transducer

The Micro Corrector sends the following messages after MCUT downloads data from the device. This message depends
on the method of protection and the position of the switch. The operator should commission the transducer to work
in the IMCW2.

MCUT X

New Temperature sensor attached to MC2 port 1! Please click
! Upload button to commit new sensor

Message in MCUT when a new temperature sensor is connected to the IMCW2

with either software password protection or metrological protection switch set in Read/Write position

MCUT X

New Pressure sensor attached to MC2 port 1! Please click
! Upload button to commit new sensor

Message in MCUT when a new pressure sensor is connected to the IMCW2

with either software password protection or metrological protection switch set in Read/Write position
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In the case of the hardware switch being in Read-only position, the operator must change the switch position to
Read/Write and again communicate with the Micro Corrector. Then the following message appears on the screen:

MCUT X

New transducer was recognized. To accept change of
! transducer set metrological seal in Read/Write position and
7 follow instruction

Message in MCUT when a new temperature or pressure sensor is connected to the IMCW2

with the metrological protection switch set in Read Only position

The operator should follow this process to commission a new digital transducer:
e Pressthe “Upload” button on the Configuration screen.
e Enter the password if the metrology is protected by a software password.
e Execute the commissioning of the transducer if metrology is protected by the hardware switch position.
e Ensure the solid bell icon is removed from the Micro Corrector display.

The operator should check the System tab if new transducer serial number is commissioned to work with Micro
Corrector. The section “Internal Hardware” shows serial numbers of commissioned digital transducers:

=  Temperature (Commissioned Temp SN)

= Line pressure (Commissioned Pressure SN)

= DP or Monitor Pressure (Commissioned Monitor/DP SN)

These serial numbers must match serial numbers of digital transducers connected to the Micro Corrector. Pressure
transducers serial numbers are shown in the section “Digital Ports”. If the serial numbers do not match, then the
commissioning process must be repeated.
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i MCUT 5.1.03

Intemal Hardware

Unit Senal Number 01/22/000004
Meter/Site ID 0

Firmweare Revision  0d17

PCB Revision 22

Firrmware Ref CRC 0:26BE
Firmware Live CRC 0x26BE

Battery Selection Lithium
Battery remaining Life 143 months

Temperature Digital

Pressure Sensor Digital
Mori —

Commissioned Temp SN 222000002
Commissioned Pressure SN 520127786
Commissioned Monitor/DP 520185150

Line Pressure Hange 12 bar
Monitor/DF Range 0.2 bar

Metrological Protection Hardware
Wolumne Sensor Wiegand

Digital Ports

Temperature Serial 222000002

Port 1 Sensor

Sernal Number

Digital Sensors CRC
Temperature Live CRC 0x116
Temperature Ref CAC 0x116

Pressure Live CRC 047769
Pressure Ref CRC 0x7769

Mon/DP Pressure Live CRC 0xaB1D
Mon/DP Pressure Ref CRC 0x4B1D

Welcome | Configuration | Calibration | Live Data | Faults & Alarms | Advancedl Logging System |

Line Pressure

520127786

DRESSER.

UTILITY SOLUTIONS

Port 2 Sensor DP/Monitor
Serial Number 520185150

Firmware

|dentity

1.61
01200G

Firnware | 1.61
|dentity 00025G

/

System Tab showing replaced and commissioned Pressure Transducers and Temperature Sensor
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13.5.5 Commissioning a new digital transducer — Logging

The replacement of a digital transducer, after commissioning, is recorded in the Audit Log with a Time/Date stamp.

The following information is included in the log:
e Serial number of original digital transducer
e Serial number of new digital transducer
e Original digital transducer ranges and type
e New digital transducer ranges and type

Audit Log
Unit Serial Number 01/22/000004
Meter/Site ID 0
Meter Type Series B Metric
Meter Size 3M
Number of Logs
Stored 4
Parameter
Log Number Date Time changed Old value New value
1 17/02/2022 12:43:21 PM Pressure SN 620190108 520127786
Line Pressure
2 17/02/2022  12:43:21PM  Range :> ( 12 )
Line Pressure
3 17/02/2022  12:43:21PM  Type Absolute Gauge
17/02/2022 12:43:21 PM  Temperature SN 122000002 222000002

Audit Log with record of changing temperature sensor and line pressure transducers after commissioning

e The Audit log shows that a 3-bar absolute transducer was replaced by a 12-bar gauge transducer.

e The newly commissioned serial numbers are also shown on the “Live Data” screen in the “Internal Hardware”
section.

e The operator should ensure there are no faults and alarms - indicated in “green” and “0” as shown below.
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& MCUT 5.1.0.3

— X

Welcnme| Configuratinn| Calibr

Update Values

i~ Intemal Hardware

Unit Senal Number 01/22/000004
Meter/Site ID 0

Firmware Revision 0d17

PCE Revision 22

Battery Voltage 5.69v

Bal

Temperature  Digital SM 222000002
< Line Pressure  Digital SN 520127786
DP Digital SN 520185150

Volumes

Conected Yolume 0
Unconected Volume 0
Comected Residual 0.00 n#
Unconected Residual ~ 0.00
Unconected Flow Rate 0.0 né/h
Uncorrected Under Fault 0
Corrections Used

Temperature 229°C
Line Pressure 0.00565 bar
Supercompressibility (0.9993
Correction Factor 0.97538

Last Snapshot Tim
17102{2022 , 12:50:42 P

o)

Present Faults
Line Pressure Fault

| |DP Transducer Fault

Temperature Fault
Volume [Wiegand) Fault

Intemal Operations Fault
Low Battery

Overspeed

Meter DP Zero Fault
able Limit Fault

Digital Port 1

Digital Port 2

Digital Sensor CRC Fault

~ Occured Faults

Line Pressure Fault

DP Transducer Fault
Temperature Fault
Volume MWiegand) Fault
Internal Operations Fault
Low Battery

Overspeed

Meter |jF' Ze.ro Fault
Table Limit Fault
Digital Port 1

Digital Port 2

_ Digital Sensor CRC Fault

ults & Alarms Advanced] Loggmg] Systcm|

— Present Alarms

High Pressure

Low Pressure
High Temperature

Low Temperature
High Flow Rate [0
Low Flow Rate o

Digital Temp SM
Digital Press SN

. Digital DP/Mon SN

|
Dceurred &larms
High Pressure o
Low Pressure I
High Temperature
Low Temperature |0
High Flow Rate I
Law Flow Hale

Digital Temp SN
Digital Press SN
Digital DP/Mon SN

I UTILITY SOLUTIONS

Differential Pressure Results

dvg DP value NeA
dvg Flow Rate NZA
Avg Line Pressure N/A
dvg Temperature NZA
Date of Occurrence N4
Curent DP value .0 572 inwiC
Method Leamn method 2
Method Status  Leaming
Daily DP Logging
Walid samples
First flow band 0
Second flow band 0
Third flow band 0
Forth flows band 0
Total reiected
o flow 237
Unstable flow 0

Live Data screen with fully commissioned Pressure Transducers and Temperature Sensor
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The commissioning of a new digital pressure transducer ensures correct alarm settings. Under the Alarm Settings tab,
the operator must change the transducer type and set the low and high-pressure alarms limits.

Alarm Settings hd

High Pressure
\%ﬂassme

Display
[ Pressure Alarm On LCD

™ Temperature Alarm On LCD
[™ Flow Rate Alarm On LCD

High Temperature B
Low Temperature I

[ Meter DP Alarm on LCD
High Flow R ate 106.2 me/h r

Low Flow Rate -21.2 r/h
[™ Digital Temp SN
[™ Digital Press SN
[™ Digital DP/Mon SN

Output Pulses

™ Output Pulses for Pressure Alarm

™ Dutput Pulses for Temperature &lam
™ Dutput Pulses for Flow Rate Alarm
-

I_

I Dutput Pulses for Meter DP Alarm

-

[™ Digital Temp SN
[™ Digital Press SN
| Digital DP/Mon SN

Live Data screen after the replaced Pressure Transducers and Temperature Sensor are commissioned

When connecting a different type of line-pressure transducer (Absolute or Gauge pressure), the operator should verify
the correction parameters on the “Corrections Configuration” screen.
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C

Corrections Configuration

— Temperature
Units C F & °C * Live Measurement " Fixed
Base Temperature |15 ‘C Fived Temperature | C

~ Pressure
Units (¢ Live Measurement  Fixed (T Only)

(" PSI (¢ bar ( kPa  kaf/cn?

L - -
Base Pressure 1.01325 bar «ed Line Pressure ba
\

snhenc Pressure Fo=r Fivaerd Fre Ire Fac

T
T

 Supercompressibility

* Live Measurement " Fixed

Compressibility - Natural Gas

Method of Calculation eating

Detailed Method M o

Gas composition | iz

Cancel oK

Correction Configurations screen with an absolute pressure transducer
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13.5.6 Corrector functionality if a new digital transducer is NOT commissioned to work with the

corrector

After a new digital transducer is connected to the corrector, a solid bell icon appears on the display and a S/N Alarm
description is displayed (if configured). This icon and description will remain on the display until the transducer is
commissioned to work in the corrector.

Connecting the MCUT and communicating with the Micro Corrector activates messages for the operator to commission
the new transducer. If the operator fails to commission the new transducers, warnings appear in multiple tabs.

Serial Number (S/N) alarms are displayed on the “Live Data” screen (in RED) in the “Present and Occurred Alarms”

section if new temperature and pressure sensors are connected, but not commissioned yet:
e Digital Temperature Transducer Serial Number (Digital Temp SN)
e Digital Line Pressure Transducer Serial Number (Digital Press SN)
e Digital DP/Monitor Pressure Transducer Serial (Digital DP/Mon SN)

Note: The temperature and line-pressure is measured by the newly connected transducers (section “Correction Used”).

BimcuT 5.1

X

Update Values

Welcnmeknnfiguratinn |
Last

shot Time:
2022 ,11:03:11 AM

Battery remaining Life 143 months

Uncos

Corrections Used
Temperature

Line Pressure
Supercompressibility
Correction Factor

™N

Temperature  Digital SN 222000002

Line Presswie  Digital SN 620130108

DP Digital SN 520185150
Volumes
Conected Yolume One
Uncorrected Yolume One
Corected Residual 0.00 m*
Uncomected Residual ~ 0.00 m?
Uncorrected Flow Rate 0.0 wé/h

rrP

227°C

0.00245 bar

0.3978
0.00235

Meter DP Zero Fault
Table Limit Fault

Digital Port 1

Digital Port 2

Digital Sensor CRC Fault

Occurred Faults

Line Pressure Fault

DP Transducer Fault
Temperature Fault
Yolume [Wiegand) Fault
Intemal Dperations Fault
Low Battery

Overspeed

Meter DP Zero Fault
able Limit Fault

igital Port 1

igital Port 2

Digital Sensor CRC Fault

Present Alarms
High Pressure
Low Pressure

High Flow Rate o

Digital Temp SN I
Digital Press SN

Digital DP/Mon SN |0
Oceurred Alarms

High Pressure [ ]
Low Pressure l
High Temperature

Low Temperature [0
High Flow Rate I

Low Flow Rate

Digital Temp SN
Digital Press SN
Digital DP/Mon SN

libration Live Data |Faults & Alarms Advan:ed] Lugging] Systeml

Present Faults - I
Line Pressure Fault High Temperature UTILITY SOLUTIONS
Internal Hardware DP Transducer Fault Low Temperature

Differential Pressure Results
3

e Temperature Fault Avg DP val
Unit Serial Number — (01/22/000004 e
. Low Flow Rate
Meter/Site |D 0 :.'ctnlumel [U\hlleg?nd] ?UI:I o Avg Flow Rate N7&,
Firmware -Hvevision od17 quni-'gaalte?;'a L OlL Avg Line Pressure NZ&
PCB Revision 22 Overspeed Avg Temperature N7,
Battery Voltage h.68Y

Date of Occurrence N/

Current DP value

Method
Method Status Leaming

Daily DP Logging
Valid samples
First flow band
Second flow band
Third flow band
Forth flow band
Total rejected
Low flow 22
Unstable flow 0

0
0
0
0

-0.549 inw/C

Leam method 2

v

Live Data screen with Serial Number alarms after replacement of Pressure Transducers and Temperature Sensor

If the line-pressure transducer is not commissioned to work in the system, various faults and alarms will be displayed
e.g., pressure fault, pressure alarm, table limit fault.

e The “System” tab presents the current status of the Micro Corrector.

e The “Digital Ports” section shows the serial numbers of the Line pressure and DP/Monitor pressure transducers
that are connected to the corrector. This section also includes information regarding the firmware version, the

range, and the type of transducers.

e The “Temperature” section shows the serial number of the temperature sensor that is connected and currently
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measuring temperature.
e The “Internal Hardware” section displays the following information regarding the temperature sensor and
pressure transducers:
e Temperature, Line Pressure and DP/Monitor Pressure transducer type (analog or digital)
e Commissioned Temperature sensor serial number
e Commissioned Line-Pressure transducer serial number
e Commissioned DP/Monitor Pressure transducer serial number
e Commissioned Line Pressure transducer range
e Commissioned DP/Monitor Pressure transducer range

il MCUT 5.1.0.3

Welcnmel Configuration | Calibration | Live Data | Faults & Alarms Advancedl Loggin

Digital Ports

Fort 1 Sensor Line Pressure Port 2 Sensor CP/Monitor
Serial Number 520127786 Serial Number 520185150

Unit Serial Number 01/22/00000
Meter/Site ID 0

Firmware Revision | 0d17
PCB Revision 22

Temperature Serial 22200001

Firmware | 1-61 Firmware | 1.61
Identity 01200G Identity 00025G

Firmware Ref CRC 0x26BE
Firmware Live CRC \0x26BE

Battery Selection Lithium Dighal pensors CRC

A Temperature Live CRC 0x116

Battery remaining Life 143 months Temperature Ref CRC 0x116
A Temp:rature gfg!la: Pressure Live CRC 0x7769
ressure sensor Digits Pressure Ref CRC 0x7769

Monitar/DP Sensor Digital
on/DP Pressure Live CAC 0xaB1D

Commissioned Temp SN 222000002 on/DP Fressure Fef CAC 0xAB1D

Commissioned Pressure SN 520127786
Commissioned Monitor/DP 520185150

Line Pressure Range 12 bar
Monitar/DP Range 0.2 bar

System Tab shown when new sensors are connected but not commissioned to the IMCW2

Note: If a new digital transducer is NOT commissioned to work in the Micro Corrector and, the serial number of the
connected transducers does not match the serial number of those commissioned, the original transducer serial number

is shown.
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The following shows the “System” tab for the Micro Corrector in this situation:
e Commissioned (original) line pressure transducer serial number — 620190108
e Commissioned (original) line pressure transducer range — 3 bar
e Commissioned (original) temperature transducer serial number — 122000002
e New line pressure transducer serial number - 520127786
e New line pressure transducer range — 12 bar
e New temperature transducer serial number — 222000002

il MCUT 5.1.0.3 —

Welcnmel Configuration | Calibration | Live Data | Faults & Alarms Advancedl Logging System |

Firmware Revision | 0d17
PCB Revision 22

Fimware | 1-61

Identity 01200G
Firmware Ref CRC 0x26BE
Firmware Live CRC |0x26BE

Battery Selection Lithium
Battery remaining Life 143 monthy

Temperature |Digital Preselre Live CRC 027769

P S it
(ESSUIE SEnsar Dlgft Pressure Ref CRC 0x7769

Mon/DP Pressure Live CRC DxaB1D
Mon/DP Pressure Ref CRC 0xAB1D

Line Pressure Range 3 bar
Monitar/DP Range 0.2 bar

Metrological Protection Hardware
Yolume Sensor Wiegand

DRESSER)

UTILITY SOLUTIONS
Intemal Hardware Digital Ports
Urit Serial Number 01/22/000004 = Tempera IJIJIJIJZ Paort 1 Sensor Line Pressure Port 2 Sensor DP/Monitar
Meter/Site ID 0

Firmware | 1.61
Identity 00025G

(85150

System Tab shown when new sensors are connected but not commissioned

/N\ WARNING

be set (e.g., pressure fault, pressure alarm, table limit fault) using the Alarm Setting screen

Pressure transducer alarm ranges and units are set for the original transducer - various faults and alarms need to
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14 Battery Replacement

The Type of battery pack installed in IMCW?2 is configured during factory configuration. The IMCW?2 can be powered
by either an alkaline or lithium battery pack. Proper procedure for replacement of the battery pack is described in the
Dresser Measurement IMCW2 Hardware Manual. The battery pack should be replaced when either “LOW BATTERY”
or “END OF BATTERY LIFE” faults are displayed. The additional function of calculating the “Remaining battery life” is
available beginning with firmware version 3.00 and MCUT version 5.0.0.0. The battery packs and their features are as
follows:

Alkaline battery pack.
The firmware calculates the battery life based on the battery voltage.

Lithium battery pack.

The firmware calculates the battery life based on the date of battery pack installation. When the new battery pack is
installed, then the operator must follow the process described in Section 13.3. This process enables the firmware to
reset a new date for the remaining battery life.

Usually, a replacement battery pack is this same type as configured during factory configuration, however the user can
elect to change of the type of battery pack.
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14.1 Installed battery pack information

The MCUT screen displays information on the type of battery pack installed in the corrector. To access the MCUT
screen, follow these instructions:

Under Configuration tab, select Battery Type to open the Battery type window.

&) MCUT 5.0,

Welcofne Configuration

lihralion| Live Data | Faults & Alarms | Advanced | Logging | Systeml

"olume Configuration
Meter Type
Meter Size
Rev/Unit Valume
Meter/Site ID
Flow Sense
Conected Volume
Uncomected Yolume
Corected Multiplier
Uncorrected Multiplier
Corected Mo. digits
Uncomected No. digits
Enable U / C on LCD
Conected Pulse Output
Uncormected Pulse Dutput
Pulse 'Width
Pulse Output 1
Pulse Output 2
Pulse Output 3
Fault Dutput Mode
Fault Output Polarity

Corrections Configuration
Temperature Units
Base Temperature
Temperature Mode
Fixed Temperature
Pressure Units

Sernes B Metnc
3

1412590 rew/m?
a

Fomward - Reverse
0w

0ne

1

%1

8

8

N/

1

1

187 ms
Uncorrected
Corrected

Fault

Single Latched Pulse
Mormally OFF

‘C

156

Live Measurement
M4

PSI

~

DRESSEI

NATURAL GAS SOLUTIONS

DRESSER)

Wolume Connect with MC
Cormections Upload to MC
Set Date & Time 'y ol
Customize LCD [ Battery Type
MC Comms Settings UT Comms Settings
Open Configuration File Save Configuration File

Customer I

Report
Report Heading

L

[ Include Data Snapshat In Report

Create Beport

Selecting Battery Type displays information on which battery pack type is installed in the corrector. Battery type
configuration is done during the factory manufacturing process, but it can be changed by the user during battery pack

replacement if required.
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14.2 IMCW2 configured with Alkaline Battery Pack

If the IMCW?2 is configured with an Alkaline Battery Pack, then the following window appears:

Battery type n
Battery Selection
& Alkaline
" Lithium
Lithiurm Battery Details
Battery Warning Date [03-24-2031
Battery End Life Date  [g3-24-2033
MHew Lithium battery is installed
Cancel | | oK |
Battery Type Screen

Note: Options related to lithium battery pack are disabled if alkaline pack is installed.
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14.3 IMCW2 configured with Lithium Battery Pack

If the IMCW?2 is configured with a Lithium Battery Pack, the following window appears:

Battery type n

Battery Selection
" Alkaline

® Lithium

Lithium B attery Details
Battery Warning Date  03-03-2031

Battery End Life Date  |93.03-2033

Mew Lithium battery is installed

Cancel | | 0K |

Lithium Battery Pack Screen

If Lithium battery pack is installed, the following details are displayed:
e Battery Warning Date: Date when “Low Battery” warning will be set
e Battery End Life Date: Date when “End of Battery Life” warning will be set

Resetting lithium battery pack life after battery pack replacement

There are two options to reset the remaining lithium battery pack life:
e Using MCUT Software
e Using the Scroll Button

Instructions on using the Scroll button to reset battery life are also contained in the Dresser Measurement IMCW2
Hardware Manual.

Option 1 - Procedure to reset remaining battery life using MCUT when a new lithium pack is installed:
e After the lithium battery pack has been replaced, connect the MCUT to set the new battery installation date.

e Under Configuration tab, select Battery Type.
e Press New Lithium Battery is installed button and select Yes to confirm that the battery is changed.

MCUT

Battery Change Confirmation Screen
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e Adialog box will be displayed stating Battery New Dates Send Successful. Select OK.

MCUT X

.0 Battery New Dates Send Successful

0K

Battery Date Change Screen

Option 2 - New Lithium Battery installation — procedure to reset remaining battery life with Scroll Button

Requirement: Indication of “Battery Voltage” must be selected on display.
Condition for replacement: “Low voltage threshold” or “Critical voltage threshold” was reached.

Low voltage threshold or critical voltage threshold are reached if:

e Lithium battery to be replaced has been installed for at least 10 years.
e Battery voltage is below 5.45 [V] constantly for at least 24 hours.

e Battery voltage is below 5 [V].

All these conditions will cause two icons (battery and bell) to show on the corrector display, as follows:
r

e e e

Low Battery fault on display
“Low Battery Fault” is shown on the “Live Data” screen in MCUT, and “Low Battery Fault” is recorded in the Audit Log.

As battery voltage is drops further, eventually a message prompting battery replacement will appear on the display:

£

Message prompting user to immediately replace battery pack

Note: If the battery pack is disconnected and the corrector is powered from the super-cap, voltage
constantly drops. Voltage will eventually drop below 5 [V] and two icons will start to blink on the display.
When the corrector reaches “Critical voltage threshold”, follow the process below for battery
replacement.
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Process:

Replace lithium battery pack

Scroll on the display to “Battery Voltage”

Check to determine if the battery voltage is above 5.55 Volts
Hold the scroll button down for 10 seconds

The following indication will appear on the display

Message indicating that remaining battery life was updated after battery pack replacement

The display now indicates that remaining battery life was successfully updated after lithium battery pack replacement.
The “Low Battery” fault is automatically cleared from both the display and Live Data screen and is logged in the Audit
Log — see below.

Audit Log Table

Audit Log

Unit Serial Number 21/47/483647

Meter/Site ID 0

Meter Type Series B Metric

Meter Size 3M

Number of Logs Stored 2

Log Number Date Time Parameter changed | Old value New value

1 06/05/2021 1:35:00 PM Fault Register Unknown 128 (Low Battery Occurred)

2 06/05/2021 1:37:58 PM Fault Register 128 0 (Fault Register Cleared)
Note:

1. If the new lithium battery pack installation date is not reset, then the corrector performance and
functionality remain unchanged. The warning dates for “Remaining Battery Life” will relate to the old
lithium battery pack.

2. For the alkaline battery pack, the installation date is not set because the “Remaining Battery Life”
calculation is based on the battery voltage.

3. Password (US version) or changing the metrological seal to “Read/Write” position (Canadian version)
is not required to reset lithium battery installation date.
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15 Meter Health Diagnostics

Rotary gas meter health diagnostics is provided for meters equipped with an IMCW?2 that is fitted with a differential
pressure (DP) transducer. The diagnostic is based on the differential pressure value measured between inlet and outlet
differential pressure test connections that are installed in the rotary gas meter as cited in ANSI B109.3 Appendix A.

Two independent methods are available to diagnose health of the gas meter:

e Daily DP Logging

e Evaluation of gas meter health against learned DP base line (mathematical model)
In general, the value of differential pressure depends on:

e Gas meter type/size,

e Flow rate of gas,

e Line pressure,

e Gas composition,

e Temperature

This is the reason that the health diagnostic of gas meter must involve DP measurement accompanied with
measurement of other parameters.
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15.1 DP Daily Logging

State Public Utility Commissions (PUC’s) regulate the monitoring and reporting of differential pressure test results. The
IMCW?2 gathers DP related parameters in a designated log that is accessible from the “Logging” tab after the
“Download DP Log” button is selected:

RimMcuTs5103 _ %

Welmme|Conﬂguralion Calibration | Live Data | Faults & Alarms | Advanced LDDQiHQ|Sys|em|

UTILITY SOLUTIONS

Download Data Log }

Download Audit Log
Download DP Log

Logging Setup

Logging screen

The following screen appears with the information regarding number of acquired and available logs:

Download DP Log n
Acquied  Available
No. DP Test Logs 5 5
Refresh Data | Download DP Log

Download DP Log screen

Cancel ;

The downloaded log is visible when the “View last downloaded file” button is selected.
The following parameters are recorded:

e Average DP value from valid samples

e Average flow rate corresponding to DP samples

e Average line pressure

e Average line temperature
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e Date/Time

Example of a daily DP Log:

Number of Logs Stored 5
Log Number Date Time A\;/agll?ep AvsaFtI;Jw Avg Line Pressure Teﬁvagel;;ntire
inWC ft3/h PSI °F
Reference DP Logs
1 5/5/2022 2:44:13 PM 0.677 1048 33.967 73.1
2 5/6/2022 9:29:43 AM 0.996 1048 34.672 72.53
3 5/7/2022 9:29:43 AM 0.998 1494 34.646 73.26
4 5/8/2022 9:29:43 AM 0.997 1492 34.604 72.78
5 5/9/2022 9:29:43 AM 0.997 1494 34.639 73.29

The IMCW2 display shows values from the latest daily log if this option is selected. Five values are shown twice on
display, each for 6 seconds. Chevrons blink to notify the user that DP test results are available. Refer to the Dresser
Measurement IMCW2 Hardware Manual for further information.

The IMCW2 measures DP values every 30 seconds and gathers samples of valid differential pressure values in four flow
bands:

e  Minimum flow rate for DP logging - 40 %

e 40-60%

e 60-80%

e 80-100 % of maximum flow for gas meter (meter Qmax)

The “Daily DP logging” section on the Live Data screen allows the user to view the diagnostics of the DP Logging

functionality. There is information regarding current day status of the DP data gathered. The number of valid samples
in each flow range is presented, as is the number of rejected samples because of “Low flow” or “Unstable flow”.
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Bl MCUT 5.1.0.3 — X

Welcnmel Configuration | Calibration Live Data |Faults & Alarms Advanced] Loggmg] System|

7 Last Snapshot Time: - Present Alaims
| 05410/2022, 10:45:40 AM High Pressure
Lpdate Vakies | Present Faults Low Fressure
[ Line Prossure Faul o E;?: TT::n;r:ltuurr: - UTILITY SOLUTIONS
Internal Hardware DP Transducer Fault o High Flovf Rate o Differential Pressure Results
Unit Serisl Number ~ 01/22/000004 | | emperature Fault B | oFowRae @ ] Av00Pvae 1.003 inwt
Meter/Site ID 0 Volume (Wiegand) Faul I sowrowneE fvgFlowRate 248218/
Firmware Revision 0d33 :-r:sdrréaalt?;:ratlons Fait Dbl e AvgLine Pressure 2396 bar
PCB Revision 22 Overspeed I Meter DP Alarm o Ayg Temperature 71.1°F
Battery Vohage B.08Y Meter DP Faul Date of Dccurrence 054107202
Battery remaining Life 143 months Meter Lockup I 3:25:43 At
Temperature  Digital SN 122000002 Meter DP Zero Fault I :
Line Pressure  Digital SN 620190112 | Table Limit Faul
DP Digital SN 520185150 | Digital Port 1 o Digital Temp SN I Method Learn method 2
Digital Port 2 I Digital Press SN Method Status Learming
Volumes Digital Sensor CRC Fault g'g'tal D:‘:‘ on SN[ Completed
ccurred Alaims Daily DP Loggin
Corected Volume 413577 f Docurmed Faule High Pressure o \o"alig samplegsg 9
Uncorrected Yolume 179846 Line Pressure Fault o Low Pressure I First flow band 0
Conected Residual 0.99 ¢ DP Transducer Fault ] High Temperature SeFund flow band 0
X Temperature Fault Low Temperature |0 Third flow band 0
Uncorrected Residual — 0.77 ¢ Yolume [wiegand) Fault High Flow Rate Foith flow band EO
Uncorrected Flow Rate 2480 f/h Intemal Operations Fault [0 Low |:|°w Flate I TuLtal rﬁiected 0
Uncorrected Under Fault D f¢ Low Battery I = Uowl E:N fl 0
Overspeed MM || Digitaline e
~ Corrections sed Meter DP Fault o Me'CEI DP Alarrn o
1 - . Meter Lockup o
emparature 7.5°F Meter DP Zero Fault I
Line Pressure 2 39665 bar Table Limit Fault
Supercompressibiity (Fpv?)  1.0000 Digtal Port 1 o -
Correction Factor 231319 Digital Port 2 o D !g!tal Temp SN
: Digital Sensor CRC Faut | || Digtal Press SN

Digital DP/Mon SN

Live Data screen showing Daily DP Logging section.

Samples are gathered for a 24-hour period starting each day at 9 AM (contract start time). The default value for “DP
log Sample Size” is 60.

The differential pressure sample is valid if the following conditions are met:

e Corresponding flow rate was higher than “Minimum flow” rate for DP diagnostics
e Flow rate was stable i.e., flow change was not greater than “Flow Stability Limit”

e Flowing gas conditions were within DP minimum and maximum temperature range

If a valid DP sample is registered, then corresponding values of Flow Rate, Line Pressure and Temperature are also
gathered. If in any flow band, the number of samples reaches “DP log sample Size,” then the average values of DP,
flow, pressure, and temperature are calculated.

The size of the Daily DP log is 50 entrees. The first 25 values obtained during the learning period are never overwritten
— these are considered the baseline differential for that meter. The next 25 values are overwritten by newer logs. The
users can compare the most recent DP daily logs with the 25 DP daily logs acquired as the baseline.

If the IMCW?2 is removed from one meter and installed on different gas meter, it is advisable to restart the Daily DP
Logging function for the new meter, which can be done by pressing “Restart DP Logging” on the “Meter Diagnostics
setup and values” screen.

© 2022 Natural Gas Solutions North America, LLC Page 170 of 179



Dresser Measurement IMCW?2 User Terminal Software Manual

15.2 Meter Health Diagnostics

15.2.1 Introduction

Gas meter health is evaluated based on DP value measured over gas meter inlet and outlet. The diagnostic is
performed by comparison of measured DP values with theoretical DP value for these conditions, i.e., DP base line. The
theoretical value is based on the mathematical model experimentally built.

The mathematical model must include effect of:

e Gas meter type/size,
e Flow rate of gas,

e Line pressure,

e Gas composition,

e Temperature

There are two mathematical models used in IMCW?2 that calculate the value of DP in function of mentioned above
parameters:

e Dresser Differential Pressure Test Acceptance Calculator (DTAC) Software
e |IMCW2 mathematical model with learned coefficient

Note: The DP value depends also on gas composition. Mathematical models in the IMCW?2 use specific
gravity of the flowing gas as gas composition characterization. The value of the specific gravity must be
entered in the IMCW?2. There are two linked screens provided in the MCUT to enter this value.

e DP Measurement Setup
e Compressibility calculation Gross Methods setup screen.

There are three main indicators of gas meter health, refer to section “Gas Meter Diagnostics - Indicators”:

e Meter Alarm;
e Meter Fault;
e Meter Lockup.

15.2.2 Selection of DP baseline for gas meter diagnostics

The DP mathematical model that is used for gas meter diagnostic is selectable from two options:
e Dresser Differential Pressure Test Acceptance Calculator (DTAC) Software
e Baseline DP of the gas meter, learned after IMCW2-dp installation

There are two DP baseline learning methods:
e Learning Method 1
e Learning Method 2

The selection of the method is available on the “Advanced” tab in the “Gas Meter Health” section:
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& McuT 5.1.03 - X

W:Icumel Configuration | Calibration | Live Data | Faults & Alarms Advanced ]Lugging} Syst:ml

UTILITY SOLUTIONS

Digital Input/0utput 1 Gas Meter Health
DP Transducer Units

(¢ Estemal Power

Prover Mode
" Digital Input Diagnostics setup
" Consumption Alam Output Test Pulse Qutputs

" Meter Lockup Output

P ————
3 LChange Password E

Change Advanced Password

-

e

IMCW2 Advanced Tab

After “Gas Meter Health” button is pressed, then the screen with method selection is shown:

Meter Diagnostic setup and values n
Meter Setup

Start Meter Leaming Period ‘

Restart DP Logging ‘

" DTAC Software Only
" Leam method 1

& Leam method 2

Speciic Graviy [06

|

DP Fixed Line Pressure
[~ Enable Fixed Line Pressure [Gauge]

Fixed Line Pressure 60 Pl

Do not select “Enable Fixed Line Pressure™
box f fixed pressure value used for biling
volume correction is equal to pressure
regulator setup. Otherwise, select the box
and enter "Fiked Line Pressure" value equal
to pressure regulator setup.

Cancel |

Meter Diagnostic setup and values screen

If the Dresser DTAC Software is selected for gas meter diagnostics, then the “Starting Meter Learning Period” option
is not available. If Learning Method 1 or 2 is selected, then this button is available to start the DP baseline learning.

The Dresser DP calculator (DTAC software) is a released software tool that helps the user qualify results of manual DP
testing. The latest revisions to this legacy software have resulted in important changes to the mathematical model.
The mathematical model used in the DTAC software is used in the IMCW?2. This model requires values of line pressure,
flow rate, specific gravity, and meter size/type. Not all Dresser meter types are included in this software.

A rotary gas meter can show different DP values in one installation than in a different installation for this same flow,
pressure, temperature, and gas conditions. Therefore, the IMCW?2 uses learned parameters for the installed rotary
meter based on the mathematical model for gas meter diagnostics. It is preferable if the rotary meter is either new or
clean and in good working condition. The learning period is generally initiated just after meter installation into the
meter set.
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During this learning period, values of DP are gathered as a function of flow rate, line pressure, line temperature, and
gas composition. All these parameters are measured by the IMCW?2 except for gas composition. The gas composition
is determined based on its specific gravity and must be defined by the user.

After the learning period is successfully completed, parameters for the mathematical model of DP are calculated.
Learned Base DP line is now defined and can be used for gas meter diagnostics. Baseline DP is stored in non-volatile
memory - even if the battery is disconnected and later reconnected, DP baseline is restored. Only if the user chooses
to start and successfully complete new learning, will the previous DP baseline be overwritten.

Note: If the meter size or type is changed during the learning period, then the new learning must be
initiated, and a warning is displayed in MCUT

15.2.3 Fixed line pressure for T-only IMCW2

Certain applications that require temperature only live correction — for example when correction for applied pressure
is made in utility billing software by using fixed pressure values from the pressure regulator. In this case, the pressure
correction factor in volume corrector is set to 1. The Fixed Factor value for pressure correction does not represent live
pressure and cannot be used for gas meter diagnostics. IMCW2 has separate functionality that allows for setting the
fixed line pressure for gas meter diagnostics only. This value will not be used for billing purposes. The operator must
make the selection “Enable Fixed Line Pressure” in the “DP Fixed Line Pressure” section of the “Meter Diagnostic setup
and values” screen.

The actual value of pressure from the pressure regulator should be entered.
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15.3 Gas meter Health Diagnostics - Indicators

There are three main indicators of gas meter health:
e Meter Alarm

e Meter Fault

e Meter Lockup

Information regarding gas meter health is available on the Live Data screen and on the IMCW?2 display. In addition,
fault output pulses are generated.

The Dresser DTAC software is used for meter health diagnostics as follows:
e For full meter health diagnostics (fault, lock-up & alarm) if it is selected on “Meter Diagnostic setup and values”
e For meter DP fault and meter Lockup diagnostics during Method 1 learning.

e For full meter DP diagnostic if Method 1 learning fails.

15.3.1 Meter DP Alarm

Meter DP alarm is set by the corrector if a defined number of DP values measured in sequence have exceeded the
meter DP alarm threshold:

B MCUT 5.1.03 _ %
Welcome | Configuration ] Calibration Live Data | Faults & Alarms | Advanced | Lngglng | System |
Last S t Time: Present Alarms
2 High Pressure
Update Values 0541 H'ZI]ZZ 02: 55P'2eI:el:th:e . Lo Fieeslie I
. - -
Line Pressure Fault 0 E;?:'IT::D;:E: UTILITY SOLUTIONS
 Intemal Hardware DP Transducer Fault 0 High FthHale [Tl Differential Pressure Results—
Unit Serial Number ~ 01/22/000004 | Temperature Fauk B | fowhme [ || AvODPvalue 395 inw'C
Meter/Site ID 0 }’f‘“'"el BA’BD‘;’““ FF“‘I:[ I I Avg Flow Rate 1985 ft/h
. o ntema eralions Fal 3l L F
::gw;e .F|lev|smn 0d33 Low Ealtelzl'_'.l Digital inpul Avg Line Pressure 2.393. bar
evision 22 Dverspeed I Meter DP Alarm | | Avg Temperature T3E°F
Battery Votage 6.0V Meter DP Fault Date of Dccunence  03/11/2022
Battery remaining Lite 143 months Meter Lockup R 9:23:43 AM
Temperature  Digital SN 122000002 || Meter DP Zero Fault I nent D valie 0,993 irw/C
Line Pressure  Digital SN 620190112 || Table Limit Fauk |
DP Digital SN 520185150 || Digital Part 1 o Digital Temp SN I Method Leam method 2
Digital Part 2 I Digital Press SN Method Status  Leaming |
~Volume Digital Sensor CRC Faul DD‘Q"‘ E:i’;“’" SN L Completed
AR Daily DF Logging
Corrected Volume 527677 ~ Occurred Fauls Hich Pressure o Vaid samples
Uncorected Volume 229317 18 Line Pressure Fault o Low Pressure Fitet flow band 0
Corected Residual 067 ¢ ?P T'a“ld“";‘ Z‘l‘““ IOl | High Temperature I ?ECS?:: ﬂO‘;N bdard gu
emperature Fa ird flow ban
Unconected Residual ~ 0.02 ¢ Volume (wisgand) Faul I h?;"[_le:::;t:le o Fouth flaow band 0
Uncornected Flow Rate 995 fé/h Internal Operations Fault 0 Low Flow Hale I Total rejected
Uncorrected Under Fault 0 f# Leokelay, I LAAl/IEs tl?;:;: flow IJD
Overspeed Digital inp
e ] Meter DP Fault m Meter DPAIalm ]
e 74T Meter Lockup m
: Meter DP Zero Fault l
Line Pressure 239616 bar Table Limit Fault
Supercompressibilty (Fpv®) 10000 Digital Port 1 7]} )
i Digital Port 2 0 Digital Temp SN
Corection Factor 230472 - Digital Press SN
[~ DEBUG ACTIVE | Digital Sensor CRC Fault [0 D'ql:\ Drlgj}jon SN

Meter DP Alarm Set

The Meter DP Alarm threshold is defined as the result of the multiplication of the theoretical DP value and an alarm
factor. Only valid DP samples are used as they were defined in “DP Daily Log” paragraph.

If the number of sequential events is equal to the alarm sample size, the Meter DP Alarm is set. If the valid DP sample
is below the alarm threshold value, then the counting of DP samples is reset.
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Alarm is shown on the Live Data screen and on the IMCW?2 display as Meter AL. Fault output pulses are generated and

the event is registered in the Audit Log, Date/Time stamped.

15.3.2 Meter DP Fault

The Meter DP Fault is set if the defined number of DP values measured in sequence have exceeded the meter fault

threshold:
&) MCUT5.1.0.3 - X
Welcome | Configuration I Calibration Live Data | Faults & Alarms | Advanced | Logging | System |
7 Last Snapshot Time: :"’:;"‘ Alarms
I . igh Pressure
Update Values 05/1172022, 02:1 Br:'l 3 I:h: R LomPrassns
SR e W || ioh Tomperaure o UTILITY SOLUTIONS
Intemal Hardware DP Transducer Fault o Hi:;] Ffur:'pg::: © || Differential Pressure Resilts —
Unit Serial Number ~ 01/22/000004 || | emperature Faul B || o FowRas @ || Av9DPveke 1336 inw/(
Meter/Site ID 0 vohme Wegrd Fast B || 0 Corsne AvaFlowRale 1985/
2 oa ally nsumptior
Flrmware_Fllewsnn 0d33 f:zraﬂaue?fd'ms el gital input Avgline Pressure 2398 bar
PCE Revision 22 Thommrast I Meter DP Alarm o Avg Temperature 73B°F
Battery Voltage  B.03Y Meter DP Fault Date of Dccunence  05/11/202
Battery remaining Life 143 months Meter Lackup I I DP val 32343 At
Temperature  Digital SN 122000002 | Meter DP Zero Fauit I unent UF value 1,285 inw/C
Line Pressure  Digital SN 620190112 || Teble Limit Fault .
DP Digital SN 520185150 || Digital Part 1 1] Digital Temp SN I Method Leam method 2
| Digital Port 2 I Digital Press SN Method Status  Leaming
Volumes Digial Sensor CAC Fauit - Dighal DPMon SN —Completed
Corected Volume 526171 f© Dccurred Faults H?;:'F',mss;ms 0 3::5 Eailﬁ?sgm
Uncorrected Volume 228663 f Line Pressure Fault 0 L Emesie I Ersticaband i}
e Ll L I
. atu
Uncornected Residual 0,43 Volume (Wiegand) Fault I H'i:; F:f:;'alefe 0 Forth flow band 0
Uncorected Flow Rate 990 f#/h Intemal Dperations Fault 10 Low Flow Rate I Taotal lﬁiected 0
. : ow flow
Uncorrected Under Fault 0 f¢ E“v':::;‘;” I L A Unstable flow 0
Ponecharslized '| Meter DP Fault ] Meter DP Alarm 0
Temperature 737°F Meter Lockup o
: Meter DP Zero Fault I
Line Pressure 2 39625 bar Table Limit Fault
Supercompressibility (Fpv?)  1.pooo Digital Part 1 o -
Corection Factor 230378 Digital Pait 2 o gngl: '[Hemp gu I
I~ NEDIIR AFTHIC ) Digital Sensor CRC Faut [ kg st DL

Meter DP Fault Set

The Meter DP fault threshold is defined as result of the multiplication of the theoretical DP value and a fault factor.
Only valid DP samples are used as defined in the “DP Daily Log” description.

If the number of sequential events is equal to the defined fault sample size the fault is set. If a valid DP sample is below
the fault threshold value, then the counting of DP samples is reset. The Meter Fault Threshold Counter is shown on
the Advanced Diagnostics screen. Meter Ft is visible on the Live Data screen and on the IMCW?2 display. Fault Pulse
outputs are generated and the event is registered in Audit Log, Date/Time stamped.
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15.3.3 Meter Lockup

Meter DP Lockup is set if the defined number of DP values measured in sequence have exceeded the meter lock-up
threshold. This fault is evaluated only below “Minimum Flow”.

& MCUT 5.1.03 — ®
Welcome | Configuration ] Calibration Live Data | Faults & Alarms I Advanced | Logging | System I
Last S hot Time: Present Alarms
High Pressure
Update Values osh1 1]2022 01: IJZP[IS P[I:l \ Low Prassure I Static
[~ Present Fauts—————— | [,
= Line Pressure Fault o r'd'_ll,r empe:lue UTILITY SOLUTIONS
bty DP Transducer Fault o sttt i~ Differential Pressure Hesuls
e T ature Fault High Flow Rate . B W
Urit Serial Number — 01/22/000004 empesalure Fau B | FowRse I || AVODPvake !
Meter/Site ID 0 Volume (Wiegand) Fauk I o Avg Flow Rate 195 f/h
Firmware Revision 0d33 Eﬁ%ﬂ&?ﬁahms Fault . .w‘i." “,“' b AvgLine Pressure 2398 bar St
PCB Revision 22 Overspeed I Meter DP Alaim o Awg Temperature 738°F
Battery le;gg ) 6.07V Meter DP Fault Date of Dccunence  09/11/2022
Battery remaining Life 143 months Meter Lockup I S — :29:43 AM
Temperature  Digital SN 122000002 | Meter DP Zero Fault I unent DF vaue 3,975 inwC
Line Pressure  Digital SN 620190112 | Table Limit Faul - \
DP Digital SN 520185150 | Digital Poit 1 | | Digital Temp SH I Methad Leam method 2
Digial Port 2 I Digial Press SN Method Status Leamning ‘
Volume Digital Sensor CAC Faul [0"9“' '::i'j“m SN L Completed
ccured Alarms Daily DP Logaing
AT SR [ OccurnedFauls ' High Pressure o Valid samples
Uncorrected Volume 227602 f IalgeTPres;.ne Fard:j[ = loalPrassas I Eim f?ﬁ"ﬂb“g ) g
’ ransducer Fa High Temperature 8cand flow ban
ErEei Haswdu‘al W Temperature Fault Low Temperature [0 Third flow band 60
Unconected Residual  0.92 f¢ Volume [Wiegand) Fault High Flow Rate Farth flow band a
Unconected Flow Rate 196 ft/h Intemal Operations Fault [0 Low Flow Rate I Total reiected
Low Battery - Low flow 0
Uncorrected Under Fault 0 ¢ ", I ::"I' SR Unstable flow 1]
Jigital input .
Lockup 3.538 inwC
=Co Used :e:el Ep iault = Meter DP Alam [ Leamt Cnefflclenl g Eg:%;
o eler Lockup Health Coefficient .69e-
Temperaturs 733°F Meter DP Zero Fault I Leaning elapsed 187200 sec
Line P Table Limit Fault DP offset -0.145 inw/C
ine Pressure B 239751 bar Amit - aul Date/Time of 10:31:43 AM
Supercompressibility (Fps?)  1.0000 Digital Prort 1 o e last DP offset  05/11/2022
e 230639 Digital Port 2 o e Mg L Meth2 Lapsed
[¥ DEBUG ACTIVE Digital Sensor CRC Faut [0 5 DPZero Press 0140 bar
Digital DP/Mon SM Theshoid
= DPUSedrace 39339
Debugvalue1 150
Debug value 2 2025
Meter Lockup Set

The DP meter fault threshold is a result of the multiplication of a theoretical DP value for “Minimum Flow” and a lockup
factor. The number of sequential events must be equal to the lockup sample size before a fault is set. If the valid DP
sample is below the lockup threshold value, then the counting of DP samples is reset. DP LOC is displayed on the Live
Data screen and on the IMCW?2 display. Fault Pulse output is generated, and the event is registered in the Audit Log,
Date/Time stamped.

Meter DP alarm

Meter DP alarm s set when the alarm limit
set by Dresser is exceeded

dP AL

Meter DP Alarm

DP serial number aAlarm

This alarm is set when a new DP sensor is
connected but not yet commissioned via
MCUT

dP Sn AL

DP transducer fault

If the DP sensor is not connected due to
wire disconnect or the DP value is out of
range

Pnn fLt

DP transducer fault ( Pressure]
monitor sensor shares this
same fault name

DP Zero fault

This fault occurs during pipeline
installation, when the natural offset of DP
sensor at zero flow ,after offset is removed
is higher than set value for DP zero limit by
Dresser

dP Zero

Meter DP Zero fault

Meter DP Fault

When the flow is greater than 30% , Meter
DP fault is set when the fault limit set by
Dresser is exceeded

dP fLt

Meter DP fault

Meter DP lockup

When the flow is less than 30% and the DP
value is greater than the value =et by
Dresser for lockup limit this fault is set

dP LOC

Meter lockup
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Appendix A - LCD Displayed Messages

The parameters displayed on the LCD of the IMCW?2 can be accessed via the scroll button on the either the front panel or on

the side of the IMCW?2 enclosure.

displayed for informational purposes.

Note: Some of these messages are dependent on the corrector model.

Reference Table - Messages Displayed on LCD

In addition to the parameters listed in Customize LCD screen, further messages are

LCD Parameter Additional Information Example
Corrected Volume | Maximum 9 digits. The display multiplier and volume units are also displayed. 999999999 x100 cu ft
Uncorrected Maximum 9 digits. The display multiplier and volume units are also displayed 999999999 x100 cu ft
Volume
Flow Rate In addition to the flow rate value the volume units will be displayed. 0.0 m3
Correction Factor | Value only.

Meter Size* Meter Series, meter size b3 nn

Line Pressure Pressure reading and pressure units displayed. 1.001b

Differential Inlet/Outlet meter differential pressure reading units displayed. 00.001 1

Pressure

Temperature Temperature reading and temperature units displayed. 50.1C

Uncorrected Maximum 5 digits. The letters UF are displayed to signify Uncorrected volume 99999UF x100 cu ft
Volume Under under Fault. The display multiplier and volume units are also displayed.

Fault

Corrected Maximum 3 digits (and 2 decimal places). The letters Cr are displayed to signify 199.99Cr x100 cu ft
Residual Corrected Residual. The display multiplier and volume units are also displayed.

Uncorrected Maximum 3 digits (and 2 decimal places). The letters Ur are displayed to signify 199.99Ur x100 cu ft
Residual Uncorrected Residual. The display multiplier and volume units are also displayed.

Firmware version | Firmware version followed by Fr. 1.83Fr
Atmospheric Atmospheric pressure reading followed by PA. 1.01 PA

Pressure

Base Pressure Base pressure reading followed by Pb. 1.01 Pb

Pressure Factor Pressure factor value followed by PF. 1.00 PF
Supercompressibi | Supercompressibility value followed by Zb 1.002b Zb

lity

Battery Voltage Indication of battery voltage followed by Ub 5.39 Ub

Current Date Date is displayed with an underscore separator. MM/DD/YY format. 05_01_03

Current Time Time is displayed with a dash separator. HH/MM/SS 10-30-59

Test Screen

LCD will display each section (as an 8) individually and all symbols (battery icon, display multiplier and

volume units)

DP Test Screen

Last valid DP test results (Avg DP value, avg flow rate, avg line pressure, avg temp, and date of occurrence)
will be displayed with all blinking chevrons on LCD. These values will cycle twice on the screen.

Max Peak Flow
Rate

Maximum peak flow rate will be displayed with all solid chevrons on LCD.
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Units Description
x0.1 0.1 Display multiplier
x1 1 Display multiplier
x10 10 Display multiplier
x100 100 Display multiplier
x1000 1000 Display multiplier
cu ft Cubic feet
m?3 Cubic meters
b Bar
P PSI
|-PA KPa/cm?
|-9F Kgf/cm?
| Inches of Water Column
nnb mbar
P FLt Pressure Fault
Pm FLt Monitor or DP Pressure Fault
t FLt Temperature Fault
Vol FLt Volume Fault
Int FLt Internal Operation Fault
Lo bAtt Low battery condition.
HP AL High Pressure Alarm
LP AL Low Pressure Alarm
Ht AL High Temperature Alarm
Lt AL Low Temperature Alarm
HF AL High Flow Alarm
LF AL Low Flow Alarm
d_In_AL Digital Input Alarm
tAnnPEr Tamper Alarm
vol AL Volume Consumption Alarm
ProvE XX IMCW?2 is in Prover mode; remaining minutes will also be displayed
ProvE? Pressing the Scroll Button will put the IMCW?2 into Prover mode
dIAL Out IMCW?2 has entered modem dial out mode.
CLr Flt Clear Fault — pressing the Scroll Button will clear any occurred fault and alarm.
PULSES IMCW?2 is in test pulse output mode.
dP FLt Meter DP Fault
dP AL Meter DP Alarm
dP LOC Meter Lockup Fault
OS FLt Overspeed Fault
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