iSonic 8X — How to put the iSonic 8X into Base Conditions - Rev 1.0

iSonic 8X — EVC Configuration
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This user manual describes how to use SmartLink to turn on the iSonic 8X’s ability to convert to “base” or
“standard conditions”. We use the term “EVC” which means “Electronic Volume Correction”. In the
iSonic 8X implementation — all EVC calculations are done on the MCU board. The APU flow calculations
and totalizations are unaffected. The MCU takes the flow and totals from the APU every second and

applies an “average” correction for that time window.
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1 - SmartLink Configuration

Startup SmartLink — but you must log in as the “manufacturer” (see procedure on being the manufacturer).
Select “Manufacturer” (see red box lower right) — and then select “Custom”.

Insight Smart Link = - ®
evice GCMeter001 X
D | @@ 8 3
Login Information Device Information Live Data Totalizers[m?]
User: SmartGC  Serial Number: 00000000 Qm/h]: 0.0000  Total -30634.8803
0 Identification: Manufacturer  Name: GCMeter001 ., 2000 | | otallno errors): 1.3846
& Al Devices o, Login Time: 10:43:57  MCU Software Part Number: 3333 Positive(no errors) 1.3846
- Duration: 00:11:01 | MCU Hardware Part Number: 33 el 10100 f Negative(no erfors): 00000
uration: 111 : . 8
-~ Summary 8 VOGms): 00192 Total(errors): -30636.2650
& Recently Opened Status: Online  APU Software Part Number: 1.00.36 Positiveerrors): 1096.5624
Device Time:  1/18/2024 10:55:01 AM  APU Hardware Part Number: 1.A  SOS[m/s]; 496.82  Negative(errors): 31732.8275
& Default
2 @ JV— <> & £ ol @SOS
Diagnostic
Information Waveform Test Outputs Alarms Data Recorder Dashboard Data Fingerprint  SOS Calc& Report
—
-
= 5] Fo
= e
Event Log Alarm Log Historical Data
s & [h 8 Q E'E A O o
Configuration
User Management Choose Units Sensors 10 Configuration  Device Site Information Alarm Mask Initialization Calibration Manufacturer

RAM: 90%  CPU:

Then go to the “Custom” submenu and enable (“1”) the EVC mode and SAVE. Disabled is “0”

Manufacturer

Global DAQ
Serial Number 00000000

Path DAQ Dvice Model : iSonic_8_8 v

Enable Firmware Upgrade 0

Global DATA
Disable Parameter Lock 0
Path DATA Mcu EVC Enable 0
Custom
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The parameters associated with the EVC functions are divided into three categories, "static parameters",
"dynamic parameters" and "gas composition parameters". The configuration method follows.

1.1 Static Parameters

Enter the “Sensors” configuration

= & h| @@ # A O gs

User Management Choose Units Sensors 10 Configuration  Device Site Information Alarm Mask

Initialization Calibration Manufacturer

Select conversion algorithm and reference standard pressure and temperature parameters. (Temperature
and pressure units are fixed).

*Currently only supports Gerg-91 and NX19 - others have not yet been implemented. The default
parameters are 20°C, 101.325 kPa.

Work To Standard

Algorithm Type GERG-91Mod
Base Pressure(kPa) 101.325
Base Temperature(°C) 20
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1.2 Dynamic Parameters

The dynamic parameters are temperature, pressure, density, and gas constituents/composition. The

parameters are configured through the "Sensors" menu.

The sources of these three parameters can be selected as "Default (default value)", "Analog Input signal (4-

20mA input)", and "Modbus (external Modbus slave device)". Select the unit for the input source value.

Sensors

Temperature Sensor

Meter Body Temperature Source Analog1
Process Temperature Source Modbus
Temperature Unit °C

Meter Body Default Temperature(°’C) 20
Fluid Temperature Default(°C) 20
Meter Body Temperature Limit(Min)(*C -100

Meter Body Temperature Limit(Max)(°C 100

Fluid Temperature Limit(Min){°C) -100

Fluid Temperature Limit{Max)(°C) 100

Density Sensor

Density Source Modbus
Density Senesors Type Density
Base Air Density(Kg/m3) 1.204449
Density Unit ka/m®
Density Default(kg/m?) 1000
Density Limit(Min)(kg/m3) 0

Density Limit(Max)(kg/m?3) 10000000

*Note:

Viscocity Sensor

Viscocity Sensor

Viscacity Unit

Viscocity Default(mm2/s)
Viscocity Limit(Min)(mm2/s)

Viscocity Limit(Max)(mm?2/s)

Aga SOS Sensor
Aga SOS Sensor

Aga SOS Unit
Aga SOS Default(m/s)

SOS Deviation Alarm Value(m/s)

Pressure Sensor

Pressure Source

Pressure Senesars Type
Atmospheric Pressure(kPa)
Pressure Unit

Pressure Default(kPa)
Pressure Limit(Min)(kPa)

Pressure Limit(Max)(kPa)

1. Selecting "Default" - the result is the entered fixed value.

2. Selecting "Analog Signal", an external 4-20mA sensor is required.

Default
mm?/s
0.01

0

10000000

Default
m/s
340

50

Modbus

Absolute Pressure
0

kPa

101

0

10000000

Whenever parameter data acquisition fails, the default value will be used.

Further — the user should also enter

"Configuration" --> "I/O Configuration" for analog input calibration and scaling (i.e., when the input equals

4 mA (or 20 mA), what value does it represent in order to perform input current and sensor value

conversion).

10 Configuration

Ethernet

RS485

FO/DO

Al/AO

Modbus

Al1/A1.2 Calibration

Analog 1 Input Value at 4 mA I
Analog 1 Input Value at 12.5 mA 12,5
Analog 1 Input Value at 20 mA 20
Analog 2 Input Value at 4 mA 4
Analog 2 Input Value at 12.5 mA 12.5
Analog 2 Input Value at 20 mA 20
Al.1/Al.25caling

Analog 1 Input Value - Low End -1000
Analog 1 Input Value - High End 1000
Analog 2 Input Value - Low End -1000
Analog 2 Input Value - High End 1000

Insight Metering Systems, LLC

AQ.1/A0.2 Calibration
Analog 1 Output Value at 4 mA
Analog 1 Output Value at 20 mA
Analog 2 Output Value at 4 mA

Analog 2 Output Value at 20 mA

Analog 1 Input Value mA - Low End
Analog 1 Input Value mA - High End
Analog 2 Input Value mA - Low End

Analog 2 Input Value mA - High End

® Data From Device

4
20
4

20
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3. When selecting Modbus, you need to configure the external Modbus slave device parameters and

enter "Configuration" --> "I/O Configuration".

10 Configuration

® Data From Device

Data From Cloud €

Ethernet
Description Slave Address Function Code Start Address | IsEnable | Data Type Unit Default V
e Fluid temperature sensor 1 Read Input Register 0 O FloatABCD -1 20
FO/00 Meter body_temperature sensor | 1 Read Input Register 0 O FloatABCD -1 20
Meter pressure sensor 1 Read Input Register 0 O FloatABCD -1 101
Al/AO
Fluid density sensor 1 Read Input Register 0 O FloatABCD 1 1000
Modbus Fluid viscosity sensor 1 Read Input Register 0 O FloatABCD -1 0.01
Aga sos input sensor 1 Read Input Register 0 O FloatABCD -1 340
Methane(CH4) sensor 1 Read Input Register 0 O FloatABCD -1 0
Nitrogen(N2) sensor 1 Read Input Register 0 O FloatABCD -1 0
€02 sensor 1 Read Input Register 0 O FloatABCD -1 0
Ethane(C2HE) sensor 1 Read Input Register 0 O FloatABCD -1 0
Propane(C3H8) sensor 1 Read Input Register 0 O FloatABCD -1 0
Isobutane(iC4H10) sensor 1 Read Input Register 0 D FloatABCD -1 0
Butane(nC4H10) sensor 1 Read Input Register 0 D FloatABCD -1 0
Isopentane(iC5H12) sensor 1 Read Input Register 0 O FloatABCD -1 0

1.3 Gas Components

The gas component parameters can only be obtained from an external MODBUS device.

Modbus needs to be configured to the equipment parameters.

configuration ". See image above.
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The external

Enter the "configuration "->" I/O
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2 — EVC Data Presentation

2.1 SmartLink

After turning on the EVC functionality, the main interface of SmartLink will display a new “Base Totalizers”
panel on the top right corner.

Login Information Device Information Live Data Totalizers[m?] Base Totalizers[m?]
User: SmartGC  Serial Number: 00000000  Qm/h]: 0.0000  Total -30634.5553 | Total 0.0000
rF_n Identification: Manufacturer  Name: GCMeter001  1rc. 2000 || 1otl(no errors): 1.3846 || Total(no errors): 0.0000
‘_.J Login Time: 10:43:57  MCU Software Part Number: 33.3.3 Positive(no errors): 1.3846 | | Positive(no errors): ___ 0.0000
' 4 . PkPal: 101.00  Negative(no errors) 0.0000 | Negative(no errors):  0.0000
Summary Duration: 00:02:16 ||| MCU Hardware Part Number. 33 vom/s): 0.036s | Total(errors) -30635.9400 | Total(errors): 0.0000
Status Online  APU Software Part Number. 1.0.0.36 s Positive(errors): 1096.5624 | | Positive(errors): 0.0000
Device Time:  1/18/2024 10:46:16 AM  APU Hardware Part Number: 1A SOS[M/s] 496.76  Negative(errors): 317325024 | Negative(errors) 0.0000

After turning on the EVC function, you can view "Instantaneous Volume under Standard Conditions", "Total
Accumulated Volume under Standard Conditions", "Density, Compression Coefficient", "Gas Components",
etc. through "Dashboard" --> "GC Data". Note — there are also new screens for “Pressure”, “Qb”, “Base
Total”.

Dashboard
Turbulence Profile
Q[m3/h]: -3.3484 Qb[m3/h]: 0 T[°Cl: 20 P[kPa]: 101
Swirl-Flatness Ratio Total[m3]: -30635.7504 BaseTotal[m®]: 0.0000 Z Factor: 0.0000 plkg/m3]: 1000
PB-A try Rati .
Symmetry Ratio Composition

VOG cHa 0 N2 0 coz 0
SOS C2H40 0 C3H8 0 iC4H10 0
Performance nC4H10 0 C5H12 0 nC5H12 0

CeH14 0 C7H16 0 C8H18 0
Qm

CoH20 0 C10H22 0 H2 0
Total

02 0 co 0 H20 0
JEnealls H2s 0 H3 0 Ar 0
Pressure TOTAL: 0
Qb
BaseTotal
GC Data
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2.2 Transmitter Displays

Main Screen

After turning on the EVC function, press the "Page Down" button (center button) on the default main

interface and the display will switch between the "standard condition” screen and the “working
condition” screen.

insight

8 11:39
Qm —0. Om/h
Vm Fwd . 4m? 0.0m
Vm Rev 0.0m

After turning on the EVC function, press the "Enter" key (rightmost key) to enter the "Main Menu."

In the "Main Menu" --> “Status” --> "Meter Data" . Again, press the "Page down" key to switch the
between the standard meter data (SOS, Velocity, Temp (gas), Temp (meter) and Pressure] to the EVC data
[ "Density" ", "Compression coefficient", "Algorithm", "Base temperature", "Base pressure"].

Meter Data

4 insight

Neter Data 18 B
S0 496, 9m/s
Velocity 0.02m/s
Témp (gas) 20.0°C

Temp (meter) 20.0°C

Pressure 101. 0kPa Base Pressu

& ® O

Total Data

From the "Main Menu" — use the “Enter Key” to get to "Main Menu" --> "Total". Again, press the "Page
Down " key to view the "Standard Condition Accumulation Amount".
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Vm 1- 4m3
Vm Fwd 1.4m®

Vm Rev 0.0m?

VmB Fwd 1096. 6m®
ViE Rev 31733. Tm®
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3 - Notes

To properly perform EVC calculations, it is stipulated that:

1. The pressure units entered through SmartLink are in absolute pressure. When the sensor is gauge
pressure, it will automatically be converted to absolute pressure.

2. Density is all gas density. When configured as relative density, air density is automatically used to
convert to gas density.

3. “b”is the abbreviation of the standard condition mark. p is density.
When configuring the minimum value, maximum value, and default value of the sensor - they are
all fixed units. When the unit of the sensor is only used for external input, the input value is

converted to a fixed unit.
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