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1.0 Overview

Therms is an ABB application used to handle analysis data and communication
when connecting gas measurement/controller devices with analyzers. Combining
both types of the devices right at the production site provides customers the
flexibility of real-time measurement of both gas flow quantity (flow rate) and quality
(energy content). This solution increases speed, accuracy and reliability in the
management of the custody transfer during the sale or purchase of natural gas.

Typical scenarios include ABB XSeries® flow computers or remote controllers
using the Therms application to process data obtained from analyzers. See Figure
1 for a general illustration of the role of Therms. Two options are available for
Therms: the Therms Master and the Therms Slave. Either option is selected
depending on how the data is obtained. For example, the Therms Master enables
the first unit to request data for its own internal measurement applications and for
other flow device’s attached to it (Slaves). The Therms Slave enables the second
unit to receive and process analysis data incoming from the Therms Master. Live
analysis data is fed to the measurement applications for use in calculations as
needed.

1
XSeries® (Master) XSeries® (Slave)

{ Measurement | " Measurement |
I Tube ! ' Tube |
(T~ | | (TTT——— ~ |
|1 AcA3 1| 1 AGA3 !
! calculations | | | calculations | |
| o __ | [ T |
—___f___ ____f__
I'—___ —T T TN I’-___ —T T TN
: [

: Therms Master J : Therms Slave :

Figure 1. Role of the Therms application

1.1 How to use this guide

This guide focuses on how to configure (via PCCU) the Therms Applications on
the XSeries®. To illustrate the setup the XFC 6410 and NGC 8206 models were
used in the examples. Please note that the procedures apply across all XSeries®
platforms. The difference will be in physical connection/installation since there are
differences in the flow computers and remote controller boards.

Three main scenarios are used to illustrate the end-to-end procedures required to
get the application started.

The first two examples involve only ABB equipment and therefore detailed steps
are provided to configure all devices. The first example in Section 2.0 covers how
to setup the application when using serial communications. The second in Section
3.0 covers the case when using Ethernet. Please note that the interface chosen
determines what configurations are supported.

The third example in Section 4.0 describes how to setup the application in the flow
computer/remote controller(s) when connecting to a third-party analyzer. No
details are provided for the configuration of the third-party analyzer. In this case
the user must consult the analyzer’'s documentation for the appropriate

2105025-001 — rev. AA
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configuration to communicate with the ABB device. A general overview of the
steps is provided for guidance only.

Before you configure your systems review the configurations and choose the set
of procedures that is appropriate for your situation. The scenarios included here
represent the most typical cases. If you have any questions please contact
technical support.

1.1.1 General Assumptions

The following is assumed:

— All devices have been installed correctly and are operational.

— Devices have been calibrated as indicated in their respective Startup Guides.
— All devices have been wired correctly.

— Power has been provided and all the devices are up and running.

- Minimal verification has been performed to ensure the devices are
receiving correct power.

- Proper grounding has been performed.

1.1.2 Prerequisites

The procedures described in this document apply to the following:
— PCCU software version 7.28 and later.
—  XFC® Flash software version 2102861-047 and later.

—  Third-party analyzers MUST support either the Daniel 2251 or Daniel 2350A
Poll Protocols. Consult the vendor manual to verify compliance.

1.2 Background

The purpose of the Therms application is to enable the XSeries® devices to
include live analysis data into their measurement calculations. Analysis data can
be obtained from ABB NGCs or from third-party analyzers.

Figure 2 shows the typical configuration for handling analysis data using ABB
devices. The illustration shows the flow of data as handled by the
applications/interfaces in each device. This configuration consists of a single
natural gas chromatograph (NGC) and a flow computer (FCU) both connected via
their on-board serial interfaces. In this configuration the flow computer is
configured to request analysis data from the NGC. When configuring the devices,
the physical port used to connect both devices will be associated with the NGC
Interface in the NGC and the Therms interface in the flow computer respectively.

Two Therms application options are available: Master and Slave. In this example,
the Therms Master option has been configured on the flow computer. The Therms
Master application handles the communication with the NGC interface, the request
for the data, and the mapping of the data to the associated measurement tube(s).
Once the Therms Master application is properly configured, the measurement
application can be configured to use live data for its analysis/calculations.

Please note that Figure 2 shows the unit configured for one
ML/ tube only. When the device is handling multiple tubes,
FYI ', ~ additional measurement applications will be instantiated
g each of which needs to be configured to received analysis
data from the Therms application if needed.

Page 8/74
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NGC XSeries® (Master)
____________ - O |
| | : Measurement Tube 1 |
: | | r—————-— os FEE e ~ |
| Analysis : 1 | Live Analysis : | AGA3 : :
| | : | Data calculations | |
o J j 1 (Stream1) v ______J |
TITTTTTTTTT ] wogooooooZo A AL
I’ _____ B === S
|
I NGC | : Therms :
I Interface| 1 | |Master |
L_ _____ _' L ——— J Data
Analysis Data
(stream 1)
. ]'____‘_‘ =TTy T Ty T T T
I” Feed 1 ; Com® ! ' com* I 1 xmv i [
1 Through : ]l Interface } | Interface : : Interface : : RTD :
I Assembly | —===—=— 4 e __ ) VR R VR |
| S ——
Gas T
Stream 1 Sample DP/SPT FT
—_—

* Devices connected via serial interfaces (RS-232 or RS485)

Figure 2. Basic Therms implementation using on-board serial interfaces

Figure 3 shows an additional XSeries®* and tube added to the basic configuration.
The NGC is configured to obtain samples from the additional stream as well (2
streams). In this case, the Therms Master is configured to request analysis data
for use by its own tube measurement calculation and also for the other units. The
Therms Master must be configured to associate the analysis data correctly to its
own applications and/or to the other device’s. The Therms Slave application must
be configured in the additional device to receive and use the analysis data
received from the Master.

Please note that other scenarios may include analysis data
from the same stream ftransferred to all flow devices
v L7_  involved (both the Master and/or all connected Slaves). The
FYI y @ ~ important thing is to associate the correct stream with the
S correct measurement tube during configuration. See Figure
4 for another sample configuration using analysis from a

single stream.
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Figure 3. Therms Implementation for multiple XSeries® devices —
different stream data

L

I Data calculations |
I} (Stream1) I \_______ I
| / ___A
rcT T = N
I I
|| Therms
} Slave | leasurement
l_____ | Data
Analysis
Data

rFmN At «‘ ‘f -
| |

| JCom™* XV ey }
I Interface | } Interface | } I
lg7774‘ | E——1 k_,Al

XSeries® (Slave)

,
Live Analysis : I AcA3 !

DP/SP FT

* All devices connected via RS-485 bus in this illustration.

same stream data

Figure 4. Therms implementation for multiple XSeries® devices —
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1.3 Scenarios involving only ABB equipment

This section describes the scenarios requiring the Therms application when using
only ABB equipment. The configuration choices will depend on the physical
interfaces available to connect the devices and the number of devices needing
analysis data

Please note that the diagrams used in this section provide a

very general view of the configuration and are intended to

= ~ illustrate the role of the Therms application only. For

’@\ detailed schematics, wiring diagrams and other user
drawings check the appropriate documentation listed in the
reference section.

1.3.1 Configurations supported when using serial interfaces

Both the Therms Master and Slave applications support serial interfaces. Unique
and valid Modbus addresses must be assigned as required when connected
serially.

1.31.1 XSeries® Therms Master connected to NGC

This configuration consists of a single flow computer/remote controller configured
to request data from the analyzer for single or multiple tubes. See Figure 5 and
Figure 6. for single tube and multiple tube scenarios respectively. When multiple
streams are used for multiple tubes, the streams need to be associated correctly
to their corresponding tubes.

Analysis Data XSeries®*
(Stream 1)

— > Therms

Master
(Tube 1)

Stream 1

Figure 5. Request analysis for single-tube device
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)

XSeries®*
Analysis Data
(All streams)
> Therms

Master
Tubes (1&2)
-
Stream 1
—>
Stream 2

Figure 6. Request multiple stream analysis for multiple tubes

1.3.1.2 XSeries® Therms Master connected to Slave(s) and NGC

This configuration consists of several flow computers using data from a single
analyzer. One of the flow computers/remote controllers is configured as the
Master while the other devices are set as Slaves. The Master requests the data
from the analyzer and distributes the data to its own tubes and to the connected
Slaves as needed. The Therms Master and Therm Slaves may be configured to
handle single or multiple tubes each. Figure 7 shows a Therms Master handling
analysis for two Therms Slaves. All flow computers are configued for a single tube.
The Master sends the each Master Slave only the stream analysis data associated
with the Slave. Please note that all devices must be daisy-chained (serial bus) to
be able to receive requests and data from the Therms Master. The Master
communicates with the NGC and the Slaves using their unique modbus
addresses.

XSeries® XSeries® XSeries®*

Analysis for
Slave 1
(Stream 2)

—>

Analysis for
Slave 2
(Stream 3)

—

Therms
Slave (2)

Therms
Slave (1)

Therms
Master

Analysis
Data
(All Streams)

Tube 1 Tube 1 Tube 1

Stream 1

Stream 2

Stream 3

Figure 7. Request multiple stream analysis for multiple devices

1.3.2 Configurations supported when using Ethernet interfaces

Only the Therms Master application supports Ethernet interfaces. Unique and
valid IP addresses must be assigned to each device connected via Ethernet.
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1.3.21

Single XSeries® Therms Master connected to NGC

This configuration consists of a single flow computer/remote controller set to
request data from the analyzer for single or multiple tubes (see Figure 8).

1

TCP connection
requested by Master
is used to retrieve
analysis data

Ethernet
switch

 ——

Analysis Data
(Stream 1)

XSeries®

Therms
Master

(Tube 1)

Figure 8. Request analysis for single-tube device using Ethernet

1.3.2.2

Multiple XSeries® Therms Masters connected to NGC

This configuration consists of multiple flow computer/remote controllers set to
request data from the analyzer for single or multiple tubes (see Figure 9). Please
note that additional flow computers/remote controllers can not be supported as
Therms Slaves attached to a Therms Master as in the scenarios using serial
communications. The current implementation does not allow the Therms Master to
forward data received in its Ethernet port to a Therms Slave attached to a Master’s

serial port.

Ethernet

TCP connection
requested by each
Master to retrieve
analysis data

1

NGC

Stream 1

—>

switch

Analysis Analysis Analysis
(Stream 1) (Stream 2) (Stream 3)
XSeries®* XSeries®* XSeries®*
Therms Therms Therms
Master Master Master
(1) 2) 3)
(Tube 1) (Tube 1) (Tube 1)

Stream 2

—>

Stream 3

—>

Figure 9. Request analysis for multiple Therms Masters using Ethernet
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1.4 Scenarios involving third-party analyzers

Customers can also use the Therms application to request analysis data from
third-party analyzers as long as they implement the Daniels 2251 or 2350A Poll
protocols and that the physical interfaces for connecting the equipment are also
standard serial or Ethernet interfaces.

The main difference between using these two protocols is that they poll the data
from different locations or Modbus addresses in the analyzer. For example, if
using 2251, polled addresses start at 3001. If using 2350A, polled addresses start
at 3100 for components codes and 7600 for stream data with different blocks
reserved for each stream.

FYI = ' ’j If the analyzer supports both the 2251 and 2350A protocols,
’@\ ABB recommends using the 2251protocol.

The configuration choices will depend on the physical interfaces available to
connect the devices and the number of devices needing analysis data.

1.4.1 Configurations supported when using serial interfaces

1.41.1 XSeries® Therms Master connected to third-party analyzer

This configuration consists of a single flow computer/remote controller configured
to request data from the non-ABB analyzer for single or multiple tubes. See Figure
10 for single tube example.

Analysis Data XSeries®
(Stream 1)

— Therms
Master

(Tube 1)

Third - party
Analyzer

Stream 1
—>

Figure 10. Request third-party analysis data for single-tube ABB device

1.4.1.2 XSeries® Therms Master connected to XSeries® Therms Slave(s) and
third-party analyzer

This configuration consists of several flow computers using data from a single
analyzer. One of the flow computers/remote controllers is configured as the
Master while the other devices are set as Slaves. The Master requests the data
from the analyzer and distributes the data to its own tubes and to the connected
Slaves as needed. The Therms Master and Slaves may be configured to handle
single or multiple tubes each. Figure 11 shows a Therms Master handling analysis
for two Therms Slaves. All flow computers are configued for a single tube. Please
note that all devices must be daisy-chained for serial communications (serial bus).
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. Analysis for i
XSeries® | “gimn 1 XSeries®
) (Stream 2)
Third -party | — Therms —> Therms

Analyzer Master

Tube 1

Slave (1)
Tube 1

Analysis
Data
(All Streams)

Stream 1

Stream 2
—>

Stream 3
—>

Analysis for

XSeries®

Slave 2

(Stream 3)
—> Therms

Slave (2)
Tube 1

Figure 11. Request third-party multiple stream analysis for multiple ABB

devices

1.4.2 Configurations supported when using Ethernet interfaces

Only the Therms Master application supports Ethernet interfaces. Unique and
valid IP addresses must be assigned to each device connected via Ethernet.

14.21

Single XSeries® Therms Master connected to third-party analyzer

This configuration consists of a single flow computer/remote controller set to
request data from the analyzer for single or multiple tubes (see Figure 12).

Ethernet
switch

e

Analysis Data
(Stream 1)

!

Third-party
analyzer

TCP connection
requested by Master
is used to retrieve
analysis data

Stream 1
— >

XSeries®

Therms
Master

(Tube 1)

Figure 12. Request analysis data from third-party analyzer via Ethernet
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2.0 Configure Therms when using serial interfaces

This section provides step-by-step procedures to implement the Therms
application when using serial communications. In this section you will implement
the configuration required to obtain multiple-stream analysis data for multiple
XFCs as shown in Figure 13.

In scenarios, like this, where multiple flow computers will be

connected to the NGC at the same serial (COMM) port, you

= ~  must configure one of the units as the Therms Master and

’@\ the remaining ones as Therms Slaves. That is, there cannot
be more than one Therms Master connected to the same
serial port on the NGC.

2.1 Description

In this example, one of the XFCs is configured as the Therms Master and the
other as the Therms Slave. Two separate streams of gas have been divided into
four tubes. Each XFC handles two tubes each. AGA3 is used for measurement.
The NCG is configured to sample the two streams. The Therms Master will be
configured to request data for both streams and to forward the stream 2 analysis
data to the Therms Slave. Each measurement tube in each flow computer will be
attached to the correct stream and configured to use the analysis data it the
calculations (see Figure 13).

Analysis for
Slave 1
(Stream 2)

XFC

XFC

Therms
Slave (1)

Therms
Master

—>

Analysis Tubes (1&2)
Data
(All Streams)

Tubes (1&2)

Stream 1

Stream 2

Figure 13. Sample configuration —All ABB equipment

2.2 Components
— Devices used: 1INGC, 2 XFCs, 1 XMVs for each additional tube handled by
each XFC.
— Ports/Connections: COM2 for connection between flow computers and NGC.
— Port/Connections: COM1 for connections to XMVs.

— Stream/Tube Mapping: Stream 1: Master tubes 1 & 2, Stream 2: Slave tubes 1
& 2.
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2.3 Assumptions

— The NGC and the XSeries® are connected using their serial port COM2 using

RS485. A RS485 module is required.

— XMVs required have been properly installed and configured. The XMVs are
connected to the flow computers using COM1. Please note that normally
COM1 is by default reserved and configured for remote communications and
typically has a RS-232 module installed. If using COM1 to connect to an XMV
as in this example, we have configured the port as a RS-485 interface by

plugging a RS485 communication module in the respective slot. RS-485

supports a communication bus for more than one node in case additional
tubes (runs) are added.

2.4 Wiring

Figure 14 shows the wiring diagram to connect the flow computers and the
analyzer via their serial port COM2. Please note that the last device in the serial
bus should be properly terminated. For this example the NGC will be first unit, the
Therms Master the intermediate unit and the Therms Slave the last unit in the bus.

1)

If devices are powered. Turn the power off. It is assumed that the devices
are properly grounded.

Since the NGC is the first unit, jumper J11-2 and J11—3 pins.
Connect NGC COM2 to the Therms Master COM2:

- Ground: connect NGC’s J10-2 to XFC J4-1.

- Transmit: connect NGC’s J10-6 to XFC J4-12.

- Receive: connect NGC’s J10-7 to XFC J4-13.

Since the Therms Master is the intermediate unit, jumper J12-2 and J12—3
pins.

Connect the Master COM2 to the Slave COM2:

- Ground: connect Master XFC’s J4-1 to Slave XFC’s J4-1.

- Transmit: connect Master XFC’s J4-12 to Slave XFC’s J4-12.
- Receive: connect Master XFC’s J4-13 to Slave XFC’s J4-13.

Since the Therms Slave is the last unit in the serial bus, jumper its J12-1
and J12-2 pins.

When finished turn the power back on.
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RS-485 Communications Module
Totalflow P/N 2015193

(Both modules are required

On the boards for this configuration)
Note that the component side of the

module must face right.
MASTER 1
XFC® Board
BATT

CHARGER INPUT

1 GND

GND

BUS+

TO TERMINATE NGC/
PGC:

BUS+

Jumper 2 to 3 on J11 for
first and intermediate
units.

BUS
BUS

or
If the first unit is the only
unit, jumper 1to 2 to
terminate.

J11
1[e—=]-]J3

NO TERM

DIGITAL 1O

A GINENENEN

1 2 PUR IN
OUTPUTS
OsVDC

Poorrsojoosonses

GND.
6 BUS+
7 _BUS:

1
L] |

f

Totalflow Cable
P/N 2011648-001
Or
Use 20 AWG
shielded wire, 22 pF/
ft, 14 OHMs/1000 ft

SERIAL PORT

1
J8g1234567889

=

J15 VOEXP  BATT

ETHERNET o

S 555

Usa oSt k| star 1
USB CUENT, LAN STATUS

CHARGER INPUT

Additional XFCG4

> []2 GND Therms Slaves may be
- 2 BUSe added as needed.
of R Last unit to be terminated
§ % Ja o 13 BUS- by moving J12 to jumper
NGC/PGC Term Bd. 3 3 8 pinttoz. 4o
P/N 2102080 ©
A2 [:|XA1 ®
1y
-
J6
TO TERMINATE XFC BOARDS: Therms Slave
Jumper 2 to 3 on J12 for first and XFC® Board

intermediate units.

or
If the first unit is the only unit, jumper
1o 2 to terminate.

~/

Figure 14. Wiring diagram for serial connections

2.5 Configure the NGC

2.51
1)
2)
3)
4)

Verify PCCU connection and setup view
Connect to the NGC local port.
Start PCCU.
Click on Entry button.

If connection is successful (main screen shows), click on View on the top
menu (See Figure 15).

5) Change view to Expert from the drop down menu.
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B pecus2 - envy 1

Operate |View | Window Help

f@ = ¥ Toolbar ? | o &p ‘ x? @

_ v Status Bar
BB o Tree View o
BEGCC Basic Operation |Stream Sequence | Cycle Schedule
Advanced
Cycle Time:
Next Current
Used - COM2 Mode  Mode
Totalflow TCP/USB Run @ @
NGC I/F - COM2 Hold @ @
B-I/O Interface cal @ @
+-Analyzer Operation
- Holding Registers Sheami @
- Operations p— @ 1
- Trend System
. NGC Display Steam3 @ _]
- NGC Holding Registers Stream 4 @
- WGC Operations
- Units Conversion s
UnHorm a9 a3

Figure 15. Change PCCU view for ABB NGC

2.5.2 Verify NGC is online and gathering data

1) The operation screen will show which streams have been enabled and
receiving data as well as the current stream being analyzed (Active).
Depending on the way the sampling sequence has been configured, the
streams enabled will show either enabled or next if the stream is the next to
be sampled (See Figure 16). Take note of the streams needed for Therms
devices. You may also click on the Stream Sequence tab to determined
which streams are enabled.

Operation | Sream Sequence | Cycle Schedule|
Show Tree View Cycle Time: 1:07 1 5:16 07/08/2013 15:51:11
"::‘e '3";:!:' Sample Pressure 0.01 psig
= P P Col 1 Pressure 29.20 psig
= Col 2 Pressure 16.90 psig
Hold ° @ Oven Temp 140 deg F
cal ] @ Enclosure Temp 97 degF
Supply Voltage 15.00 volts
Stream 1 @
Stream 2 @ 1 y 4
swama @ W xxxxex
St 4 a
Lt ° » Calibration
0K 0K Diagnostics
UnNorm 99.87 99.87 Alarm Logs
Superior (Dry) CV 1058.73 1058.76 Raw Chroms
Stream(Cal Results Results
Chromatogram A s A
Setp Setup
Stream ID STREAM 1 STREAM 2 STREAM 3 STREAM 4
Next Active
Re-iead | ] Monitor Close Help

Figure 16. ABB NGC 8206 Operation
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2) Click the “Show Tree view” Button to display configuration tree view if not
already shown.

3) Go to Analyzer Operation > Stream 1 > Setup > Setup tab.

4) Take note of the Btu User Stream ID associated with Stream # 1 (see
Figure 17).

The Btu User Steam ID value will be needed for the tube

PAUSE )m Therms setup in Procedure 2.7.5 (see Table 6). The default
value is normally in the format of NNNN, where N= stream
number.

5) Repeat steps 1-4 for enabled streams needed in the configuration.

| Entry o (=]
SR = | [ setwp [contractSetings | component Configuration | Component Spiits | Detector App Setup | Limits
Communications
MMI Serial - COMO S I
IR oL 3830 | Stream ID [sTREAM 1 T
Used - COM2 .
Totalflow TCP/USB 3833 | Location | Location of Stream 1
i NGC I/F - COM2 38.09 | Processing Mode EAuto
#-1/O Interface 38.0.10 | Assigned Stream Stream #1

&) Analyzer Operation 38.0.35 | Resp Mult Auto Cal Even
Cycle Control 35.0.3 | Resp Fact Auto Cal Event  ‘No.
: GCM Interface 38.037 | Resp Offset Auto Cal Event  No
# Chrom Processing = 38.4.14 | Peak Deviation Window l0.075
= STREAM 1 38027 | Push Component Id Yes
=i Setup 3805 | SumIC58 NeoC5 iNo

& Calculation Setup

38.063 | Fix
Alarms

i Archive e i
38.1.22 | Btu User Stream Id

+ Calibration ¢
! -Calibration Results 38011 | Btu Stream Unit Number 4]
Raw Resuits |
Chromatogram 38.35 | Chrom Archive Directory 115D Card\Stream 1
# STREAM 2 38.1.19 | No. of Chroms to Save 1100
#STREAM 3 38.1.0 | Maximum # Event Records 100
4 STREAM 4 S S R S B
£ 1ST CAL
Holding Registers Re-read Monitor Print Sereen Save | Close Help
Operations - [

Figure 17. Verify stream BTU user stream ID

2.5.3 Configure communication parameters

The NGC interface (NGC I/F) is used to communicate with the XSeries® Therms
Master interface. This interface is available by default in the NGC and is used
when the serial interface is used for connection to the XSeries®*. The parameters
configured in this interface should match the communication parameters
configured in the XSeries.

1) Go to “NGC Node” > communications > NGC Interface (I/F) >
Communications tab.

2) Insert parameters for communications. Table 1 show the parameters whose
default values must change to reflect the specifics of the customer scenario
(See Figure 18). If some of the default values meet the customer specs,
then leave unchanged.

3) When all parameters have been entered, click send to save the values.
4) Click re-read to verify parameters are saved correctly.
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Table 1. NGC Interface communication parameter configuration

Parameter Value Comments
Modbus Default Value = 1 Modbus Aergss Range: 1-247. Ensurg to use the same addresg
Address when configuring the analyzer address in the Therms Master. This
address MUST be unique.

COM2:
Port Enter port used to connect to the Therms Master.

(for our example)
Port Type On-Board Serial Enter type for port used to connect to the Therms Master
Protocol Modbus Slave (ASCII) | Protocol when device is the Slave.

. Must Match the register format in the Therms Master.
Register . . . :
Format 32-bit Totalflow When both connecting devices are ABB products use the 32 Bit
Totalflow format.

RS-485 Choose the interface type used in configuration. Must match the
Interface :

(For our example) interface used on the Therms Master.
Baud Rate Default = 9600 Must match communication parameters on the Therms Master
Data Bits Default =7 Must match communication parameters on the Therms Master
Parity Default= Even Must match communication parameters on the Therms Master
Stop Bits Default = 1 Must match communication parameters on the Therms Master

Operate View Window Help
il B0 kB & b 2O
= Entry [ol & =
—
NGC-DESK
Conmmamicaions Communications | Register Maps | Component Mapping ‘ Current Stream Archives | Sream Data
- uni
| L MMI Serial - COMO :
T lemote SoM 51.0.11 || Modbs .::du"mm ‘1 = I
UnUsed - COM app ! LI LON Bas - . "
Totalflow TCR/USB 133 I ZE0ME !
NGC I/F - COM2 E10.221 ) Port Type Saticent Seisl M|
= Analyzer Operation 5106 || Protocol Modbus Slave (ASCII) |
£ GCM Interface 51.0.12 || Register Format 32 Bit Totaflow
i) Chrom Processing 5101 || Interface Rs485
# STREAM 1 5102 || Baud Rate 9600
£ STREAM 2 510.3_|[Data Bits 8
£ STREAM 3 5104 | Parity None
poARERMA 5105 || Stop Bits 1
| £ 15T CAL 51110 | Response Delay 50
| Analysis Trend File = e o - -
Holding Registers 51.1. Xmit Key Delay (milliseconds) 10
Operations 5112 | Unkey Delay (milliseconds) 10
i Trend System 5113 | Timeout (milliseconds) 15000
- NGC Display 51.0.13 | Retries 0
NGCHolding Registers L3I ¢ bk i b A e A b A
Units Conversion
5124 0
5125 | Number of Errors 0 H
« [1n »
Re-read Monitor Print | | Screen Save Send Close Help
Ready #Polls: 16 #Errors: 0 Connected to NGC-desk Login: user

Figure 18. Configuring NGC interface communication parameters
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2.5.4 \Verify register maps
1) Click on the Register Maps tab.

2) Verify the 3 files for the register maps are listed (file extension of *.MRM).
The required files are NGC13000, NGC15000 and NGC17000 (see Figure
19).

3) Disconnect from the NGC.

3 oo )
= NGC-DESK — — 2 — —
Communicatons | Register Maps | Companent Mapping | Current Steam Archives | Sream Data
=-Communications
MMI Serial - COMO
TF Remote - COM1
UnUsed - COM app
Totalflow TCP/USB Map Files Register Type Registers
i NIGC [g: Sl HCOP MRM [Fioat 3 Register
=-Analyzer Operation
i ADAEEL OperBtio :gg%gg% mﬂ Map Type 7001 51.203.0
#-GCM Interface TEREITTT 7002 512031
‘ >
[-Chrom Processing [LISI " 7003 612032
(- STREAM 1 Map Start 7004 512033
15 STREAM 2 e 7005 512034
o s = - —.
i egisters X
& STREAM:S = 7008 512037
15T CAL 7009 512038
Analysis Trend File = 7010 512039
Holding Registers L 7011 51.203.10
Operations 7012 5120311
; Trend System ;313 21 ig; E
Mot Dlsplay 7015 51.203.14
NGC Holding Registers 7016 5120315
Units Conversion
Re-read I I Add Delete | Save ] Send As Send I I Close Help

Figure 19. Verify Register Map Files

2.6 Configure the Therms Master XSeries®

2.6.1 Verify PCCU connection and setup view
1) Connect to the XFC local port.
2) Start PCCU.
3) Click on Entry button.

4) If connection is successful (main screen shows), click on View on the top
menu.

5) Change view to Expert from the drop down menu.
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2 PCCu32 - Enty
Operate Window Hel_p
ﬁE]ZJ Toolbar @ 1.[)5.5'_|@

v Status Bar
® JEntn v Tree View
THEI

bl Basic Current | Hourly | Daily | Events | chart |
7 | @ Advanced
MMI Serial - COMO Battery 12.28 VDC
COM1 AGA3-1 Charger -0.00VDC
Spare - COM2 TotalElow
# XMV Interface
[-1/O Interface
e e s Volume Flow Rate 4313 MCF/Day ==
T Today's Volume 2600 MCF EnergyRate  43.13 MMBTU/Day
a3 AGA3-2 Yosterday'sVolme  21.56 MCF I Today's Energy  26.08 MMBTU
E-Display Accumulated Volume  47.65 MCF ‘ I
Holding Registers
5 . TOTALFLOW
[-Operations Last Calc Period Volume 050 SCF OTALFLON

Temperature

Diff. Pressure 2.74InH20
3.67DegF

Static Pressure  14.07 PSIA

#Polls: 8 #Emors: 0 Connected to thermsmaster  Login: user

Figure 20. Changing Therms Master PCCU view to Expert

2.6.2 Add the measurement application

Depending on the configuration, XSeries may already come with a single tube
measurement application added and configured. Follow this procedure only if you
need to add additional measurement applications for multi-tube configurations
such as our example.

It is assumed that XMVs used to support additional tubes have been properly
installed and configured.

If the measurement applications needed have already been added skip these
steps and proceed to “Add the Therms application in Procedure 2.6.3.

1) Go to station ID node > Applications tab.

) Click the Add Application button.

3) Click Application to Add to display the drop down list.
)

Locate and choose the AGA Measurement (AGA-3 or AGA-7) application
from the drop down list. Application number will be automatically selected.

5) Click OK.
6) Click the Send button to save changes.

7) Click re-read to verify the application has been added and it now appears in
the application list associated with the correct application number.

8) Repeat Steps 1-7 any additional tubes required.

2.6.3 Add the Therms Master application
1) Go to station ID node > Applications tab.
2) Click the Add App button.
3) Click the Application to Add to display the drop down list.
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4) Locate and select the Therms Master application from the drop down list. If
this is the first time the Therms application has been added it will
automatically be assigned to application number 46 (see Figure 21).

insert this number for the Therms Setup in Section 2.6.7

)E Take note of the application number as you will need to
PAUSE I
(Stream Source App parameter).

5) Click OK to add the application.

App Number Type

0 System

Communications

Communications

Communications, 3
2 Add New Application lﬁ

C ation

Communications

/O Interface XSe

Display XSeries 46 > ITherms Master . - ]
Loy’

App number Application to add

W o~ WA=

Hokimoeqistey [ override recommended app numbel

-
=]

Operations
AGA3 M [
12 AGA-3 Measurerr I

-I-KMV Interface %

Figure 21. Add Therms Master application

-
=

o] [ conel ]

6) Click the Send button to save changes.

7) Click re-read to verify the application has been added and it now appears in
the application list associated with the correct application number (see
Figure 22). The application is also added to the configuration tree view on
the left and should be added under the “Communications” tree view item.

8) Go to node ID > Communication to see that Therms Master is now listed
under communications in the tree view.
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Operate View Window Help

ME D o E D WL

€

= | Entry

= THERMSMAST

Station Setup | Applicatians | App Licensing | Battery Information | Resources | System Log | Security Log | Regist:
P pp g Y ! i ¢ gistry

E-Communications

+Totalflow - TCP

App Number

Type

" i~ Totalflow - USB

System

- MMI Serial - COMO
+-CoM1

Communications

i Spare - COM2

Communications

XMV Interface

Communications

pp- [} Therms Master

Communications

1/O Interface

Communications

- Flow Measurement

/0 Interface XSeries

AGA3-1

Display XSeries

AGA3-2

Holding Registers

Display

Operations

--Holding Registers

AGA-3 Measurement

Operations

AGA-3 Measurement

rface

Therms Master )

s ||

Ready

#Polls: 54 #Errors:

0 Connected to thermsmaster  Login: user

)

Figure 22. Verify Therms Master is added

2.6.4 Configure the Therms Master communication parameters

1) Go to Therms Master > Communications > Communications tab.

2) Insert parameters for communications (see Figure 23). Table 2 shows the
parameters whose default values must change to reflect the specifics of the
customer scenario. If default values meet the customer requirements, leave

unchanged.
%Pccusz-lEntry] . =la]| X
[ Operate View Window Help
i = e NP el A | VAR
=-THERMSMAST
: e Egummumcatmna Statistics
= Communications
Totalflow - TCP _—
- Totalflow - USB TS I Description — Value
- Totalflow - COMO i on :
46.0.22 | Port Type Serial

TF Remote - COM1
- Used - COM2
mp - Therms Master

46.0.6 | Protocol

Modbus Host (ASCII)

46.0.12 | Register Format

32 Bit Totaflow

‘- Setup 46.0.1 Interface Rs485
4602 | Baud Rate 9600
-Component Tables 4603 | Data Bits 7
*-Slave 1 4604 | Parity Even
[#-I/O Interface 4605 | Stop Bits 1
=-Flow Measurement 46110 | Response Delay P
":g:; 601 | Xemit Key [)Jel‘ay {milliseconds). 10
- Display 46.1.2 | Unkey Delay (milliseconds) 10
~Holding Registers 46.1.3 | Timeout (milliseconds) 3000
[# Operations 46.0.15 | Switched V-Batt/Operate Enable
46.0.13 | Retries 2
Ready #Polls: 17 #Errors: 0 Connected ti .|

Figure 23. Verify Therms Master communication parameters
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Table 2. Therms Master serial communication parameter configuration

Parameter Value Description

- COM2:
Port _ : Choose Port used
. (for our example)

If using serial interfaces note that serial port
Port Type - Serial (on-board serial)  types are either on-board serial or TFIO
i serial (or formerly referred as TFIO CIM).

Protocol Modbus Host ASCII Protocol when device is Master

Must Match the register format in the
i analyzer.

Register 32-bit Totalflow y , ,

Format When both connecting devices are ABB

products use the 32 Bit Totalflow format.

Choose the interface type used in
configuration. Must match the interface used

Interface RS-485 on the Analyzer. When using the on-board
(for our example) serial interface ensure the correct
communication module has been installed
on the XSeries® board.
Baud Rate Default = 9600 Must match communication parameters on
the Analyzer
. _ Must match communication parameters on
Data Bits Default=7 the Analyzer
Parit Default= Even Must match communication parameters on
y the Analyzer
Stop Bits 1 Must match communication parameters on

the Analyzer

3) Click the Send button to commit changes.
4) Click re-read to verify parameters were saved correctly.

2.6.5 Configure the Therms Master Setup
1) Go to Therms Master > Setup > Therms Master Setup tab (see Figure 24).
2) Configure the following parameters as shown in Table 3.
3) Click the send button to commit changes.

4) Click re-read to verify parameters were saved correctly.
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Ekpccusz - [Entry]

- - . " - -
[n| Operate View Window Help =
METD N ES W e
i:}.THERMSMA_ST . (: Eerms Master Setuﬁ Analysis Setup
Communications
- Totelflow - TCP —
- Jeaiiowss1gn 0447 | DevicelAPP ID — Therms Master e
i~ Totalflow - COMO —
TF Remote - COM1 461071 Number of XFCs/XRCs Recieving Analysi 1
- Used - COM2
—_— =-Therms Master — External Polling Setup —
46.119.15 | Analyzer Polling Selection Use ABB NGC / Daniel 2251 Poll
- Communications 46.119.16 | Analysis Update Trigger Use Cycle Time
~-Component Tables 46.119.9 | Modbus Address of Analyzer 1
Slave 1 46.119.10 | Scan Enable 3001 Yes
&1 1/0 Interface 4611912 | Scan Enable 7001 Yes
& Flow Measurement 4611913 | Scan Enable 7017 Yes
F-AGA3-1
i AGA3-2
(& Display
--Holding Registers
- Oneration:
Ready #Polls: 16 #Errors: 0 Connected to THERM

Figure 24. Therms Master general setup

Table 3. Therms Master setup parameter configuration

Parameter

Value

Description

Device/App ID

Number of
XFC/XRCs
receiving Analysis

Automatically Filled

1
(for our example)

Leave Default

n = 0 (default value) if the Master is the
only device with measurement runs
needing analysis data (i.e., not serving
Slaves)

n= number of Slave devices needing
analysis data.

Analyzer polling
selection

ABB NGC/
Daniel 2251 Poll

This option is used if connecting to ABB
NGCs or analyzers compatible with
Daniel 2251protocol.

Analysis Update
Trigger

Modbus address of

Use Cycle time

Recommended Setting

Insert the address configured in the

1 : NGC (see procedure 2.5.3 ). Default
the analyzer >
- Value =1
Scan enable 3001 Default=Yes Mu§t be enabled to allow scanning of all
- register groups as per Daniel Protocol.
Scan enable 7001 Default=Yes Mu§t be enabled to allow scanning of all
- register groups as per Daniel Protocol.
Scan enable 7017 Default=Yes - Must be enabled to allow scanning of all

register groups as per Daniel Protocol.

5) Go to the Analysis Setup tab.
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6) Under Notify internal tube applications, set the stream number associated
with the measurement runs (tubes) handled by the Therms Master to yes. In
our example stream 1 analysis data is used by both Master’s tube 1 and 2
(see Figure 25).

| Operate View Window Help - & =
=Ry ik Al AL
N [Toerms st setua s 52}
=-Communications
- Totalflow - TCP
. Totalflow - USB Description Value
- Totalflow - COMO ety Notify Internal Tube = -
TE Remote - COM1 46.107.0 | Use Stream 1 fes ) -
Used - COM2 46.107.0 | Use Stream 2 No
£ Therms Master 46.107.0 | Use Stream 3 No
= Setup 46.107.0 | Use Stream 4 No
Communications
Component Tables - Analysis Rejection Limits ---
Slave 1 46.125.0 | Mole Percent High Limit 101
B/ Interface 461251 | Mole Percent Low Limit 0
B ”O‘S"’ MeasurEment 46.1252 | Specific Gravity High Limit 11
Aemlp ) 46.1253 | Specific Gravity Low Limit [}
nalysis
Digityal Outputs 46.1254 | Heating Value High Limit 2000
.-No Flow 461255 | Heating Value Low Limit 0
- Speed of Sound
(- Display
-~Holding Registers
[-Operations
I Monitor [ it | [ScreenSave | [ Send |[ Close || Help LHelp B ]
Ready #Polls: 105 #Errors: 0 Connected to 10.127.184.55  Login: user J

Figure 25. Therms Master analysis setup for internal tube applications

7) Click the send button to save changes.

8) Click re-read to verify parameters were saved correctly.

9) Verify the Therms Master interface is getting the analysis data for the
stream specified by left-clicking on Therms Master in the tree view on the
left, as shown in Figure 26.

10) Click the Monitor checkbox.

11) Verify the status shows “Normal” which indicates the Therms interface is
communicating with the NGC interface.

12) Go to the Stream Data tab and verify that data is being received for enabled
streams. See Figure 27 for a view that displays all streams at once for
verification.
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P Pccus2- Entn] — (=] O

| Operate View Window Help — =] x
MECeR %W, e |
= THERMSMAST s |

Current Values | Stream Info | Stream Data

=-Communications

Totalflow - TCP
Totalflow - USB ‘Component| Value -
I Totalflow - COMO Stream 1 :: 23037
TF Remote - COM1 08/14/13 14:04:30 co2 1.0376
Used - COM2 H2s 0
it B e
- Setup HE : I). =
Communications 1 89.6011
Component Tables
#-1/0 Interface = S i
Flow Measurement = 10128
6 AGA3-1 NC4 03162
5 AGA3-2 Ic4 0.3079
#-Display NC5 0.1070
- Holding Registers IC5 0.2023
i#-Operations NCs 0.0278
Analysis Trend File tatus: Normal ner T ‘
#Polls: NER g
NC3 0 _
#Errors: 0 NC10 0
02 0
Cco 0 2 p

Monitor Close || Help -‘ZHEH‘%‘

#Polls: 25 #Emors: 0 Connected to 10.127.184.11  Login: user

Ready

Figure 26. Verifying Therms Master reception of analysis data

Py PCCU32 - [Entry) —— —— = | [
[#'] Operate View Window Help e x
fHED @ WL @
= THERMSMAST

& CommUnicaLionS Current Values | Stream Infts, Stream Data
-Totalflow - TCP
-Totalflow - USB Component Stream 1 Stream 2 Stream 3 Stream 4
Totalflow - COMO 2510508 [n2 234382101 |0 0 2.34374452
TF Remote - COML 461031 | co2 1.03794539 [ [} 1.0376119
-Used - COM2 461032 | h2s [} [} [} [}
=-Therms Master 461033 | h2o 0 0 0 0
Setup 46.103.4 | he 0 0 [] o
~Communications 461035 | et 89.60126495 0 0 89.60113525
Component Tables 46.1036 | c2 5.03881693 0 0 5.03926039
I/O Interface 461037 | c3 1.01678145 0 0 1.01697087 il
i Flow Measiirement 461038 | nca 03160539 0 0 031617418
ey 461039 | icd 030797219 0 0 030793825
AGAZ2 46.103.10 | ncs 0.1069828 [} [} 010700013
j agﬂi‘i — 4610311 | ic5 020251575 0 0 020231783
Operations 46.103.12 | ncé 0.02783654 [} [} 0.02784526
Analysis Trend File 4610313 [ 0 0 0 0
46.103.14 | ncg [} [} [} [}
4610315 | ncd [} 0 [} 0
46.103.16 | nc10 [} [} [} [}
2610317 | a2 [) n [} n
7] onior Send 28
Ready #Polls: 26 #Errors: 0 Connected t0 10.127.184.11 | .|
-

Figure 27. Verifying data for all streams enabled is received

2.6.6 Configure Slave(s)

With this configuration define the stream associated with each Therms Slave and
enable the Therms Master to send the analysis data. This configuration sets the
Therms Master to distribute the data. Make sure you configure the correct streams
to the correct Slaves.
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1) Go to (Node ID) > Communications > Therms Master > Slave1 > Slave 1
tab (see Figure 28).

2) Enter Modbus Address for the Slave. Make sure you configure the correct
address. In our example, since the NGC, Master, and Salve are all
connected via the RS485 bus and each has to have unique Modbus
address, assign the next address to the Slave (i.e., 2).

3) Enable the Master to send data to the Slave by setting Scan enable to Yes.

4) Setthe Slave’s associated stream to yes. For this example stream 2’s
analysis data will be used for the Slave’s tubes.

5) Click “Send” to save changes.

6) Click “Re-read” to verify parameters were saved correctly.

Bl Pccus? - [Entry] = =] X
87 Opgtate View Window Help
B0 e ™% W@
= THERMSMAST .@
i’--C_ommumcatlons !
- Totalflow - TCP __
FIeEn s 461210 | Ext |xn:ﬁf§:c:nr:nng Add 2 e
- Totalflow - COMO et At S Ll
TF Remote - COM1 46.122.0 | Scan Enable Yos  f—
- Used - COM2
— i_':--ThermsMaster 46.111.0 | Use Stream 1 No
- Setup 46.111.0 | Use Stream 2 Yes €=
- Communications 461110 | Use Stream 3 No
-~ Component Tables 46.111.0 | Use Stream 4 No
#H-1/0 Interface
) Flow Measurement
[ AGA3-1
[H- AGA3-2
- Display
Ready #Polls: 21 #Errors: 0 Connected ts

Figure 28. Configure Therms Master’s Slave 1

7) If additional Slaves are connected, repeat Steps 1-6 to configure each of the
Slaves enabling the correct streams for each of them. Additional Slaves will
show in the tree view on the left if we had specified them in the setup.

2.6.7 Attach the measurement applications to the analysis streams

This procedure configures measurement applications to use the live analysis data
received and processed by the Therms application. With the following steps you
will associate a specific stream with a specific measurement tube. Each tube
requiring analysis data must be “attached” to the correct stream or the data will not
be available for the calculations. Please note that while the Therms Master
receives stream data for itself and the Therms Slave, the only tubes that can be
attached to their corresponding streams are those in the Therms Master. This
procedure must be repeated in the Therms Slave to attach the tubes handled by
the Slave. See Section 2.7.5. Also note that there may be cases where the tubes
are attached to the same stream. It all depends on the customer scenario.

1) Go to Flow measurement > (AGAn-n) > Analysis > Analysis Setup tab (see
Figure 29).
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Set Use Live Analysis to Yes.
Click Send to save changes.

inserted when using live analysis.

)
)

4) Click Re-read to verify change was saved correctly.
)

Verify each component is set to Use Therms. This value is automatically

s pocusz - eruy) TR E B
[87] Operate View Window Help
=R geS iR Al A
- é&iz:ﬂfx‘:\i—;ﬂcm Analysis SEtUD}\xed Analysis Data | Live Analysis Data ITherms Setup|
Totalflow - TCP
~Totalflow - USB EEE TR Value
Totalflow - COMO 1161 | Use Live Analysis Yes —
TF %mote - COM1 11115 rUse Fixed Or Last Good On || ast Good
Used - COM2 1115 '&ive Aqa‘lysis Period 3600
= Therms Master 11.0.17 | Heating Value Configuration :Use Therms
Setup 11.0.16 | Specific Gravity ConfigurationiUse Therms
-Communications 11.0.18 | N2 Configuration Use Therms
-Compaonent Tables 11.0.19 | CO2 Configuration Use Therms
-Slave 1 11.0.23 | Methane Configuration Use Therms
|| /O Interface 11020 | H2S Configuration Use Therms ¥
! Ea FJ owiMeasiiement 11.0.21 | H20 Configuration Use Therms
ol - ‘Tj AG?:;? 11.0.22 | Helium Cenfiguration Use Therms
11.0.24 | Ethane Configuration Use Therms
Digital Outputs 11.0.25 | Propane Configuration Use Therms
il -No Flow 11.0.26 | N-Butane Configuration Use Therms
Adv Setup 11.0.27 | I-Butane Configuration Use Therms
-Speed of Sound 11.0.28 | N-Pentane Configuration Use Therms
[ AGA3-2 11.0.29 | I-Pentane Configuration Use Therms
Ready #Polls: 1468 #Errors: 0 Connected to THE

Figure 29. Configure measurement application to use live analysis data

6) Go to the Therms setup tab and insert parameters values as shown in Table

4.

Table 4. Therms Setup parameters

Parameter

Value

Description

Attached to

Stream 1

Choose stream associated with tube from the

stream # (for our example) - drop down menu.
Recommend value: Use default value in the BTU
Stream ID 1111 User Stream ID parameter obtained in Section
(for our examp|e) 2.5.2. ThisID is normaIIy in 4-d|g|t set format,
NNNN where N is the stream number.
Analyzer Default =1 Insert the address configured in the NGC (see
Modbus ID procedure 2.5.3). Default Value = 1
Application Number assigned to the Therms
Stream Source 46 Master by default. This number is obtained when

App

2.6.3.

the Therms Application is added. See Section
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% PCCU32 - [Entry]

7) Click Send to save changes.

8) Click Re-read to verify parameters were saved correctly (see Figure 30).

i & © =

7] Operate View Window Help

Wl | @ |10 2,

€

=-THERMSMAST
=-Communications
Totalflow - TCP
Totalflow - USB
Totalflow - COMO

Used - COM2
- Therms Master
Setup

Slave 1

[E-1/O Interface
(- Flow Measurement

W E-AGA3-1

‘ Setup

Diaital Outout:

TF Remote - COM1

Communications
Component Tables

‘ Analysis Setupl Fixed Analysis Data | Live Analysis Data| Therms Setup

Description

Value

11.041

Attached To Stream#

Stream 1

11143

Stream ID

111

11.1.14

Analyzer Modbus ID or Btu Stream Unit Number]

11.0 66

Stream Source App

46

4| Ready

#Polls:

1469 #Errors:

0 Connected to THE

Figure 30. Attach analysis stream to measurement tube

9) Verify the application is receiving data by going to the Live Analysis Data

tab (see Figure 31). Click Re-read or check the Monitor box to verify that

updates from Therms are received and the analysis values are displayed.
Update frequency depends on the analysis cycle, so verifying if the data is
received may take some time.

Bl pocys2 - leniy) =B X
[} Operate View Window Help
MMED =% WL e
£ THERMSSLAV = =
o e s = Analysis Setup | Fixed Analysis Data \Live Analysis Data JTherms Setup
Totalflow - TCP —
Totalflow - USB DETiption Value
Totalflow - COMO 1151 Last Update from THERMS 07/09/13 14:43:09>
com1 11.2.2 | Last Update from Other Source 01/01/1900 00:00:00
Used - COM2 11345 | Heating Value Live @ Tb and Pb 1058.758
XMV Tnterface 11344 | Real Specific Gravity Live @ Th and Pb 0.6248653
= Therms Slave 11.3.46 | N2 Live 2.342189
s~ Communications 11347 | CO2 Live 1.037992
1/Q Interface = 11351 | Methane Live 89.60112
—> Flow Measurement 11348 | H2S Live 0
=>EAGA3-1 11349 | H20 Live 0
';E“‘I . 11350 | Helium Live 0
< ,“a 2 11.3.52 | Ethane Live 5.039615
Digital Outputs
11353 | Propane Live 1.018652
No Flow
Adv Setup 11.3.54 | N-Butane Live 0.3156013
Speed of Sound 11.3.55 | |-Butane Live 0.3072155
B-AGA3-2 11.3.66 | N-Pentane Live 0.107023
Setup 11357 | |-Pentane Live 0.202816
Analysis 11.3.58 | N-Hexane Live 0.02777975
Digital Outputs 11349 | N-Hentane | ive 0
No Flow
A i -~ Ra-raard | [T Manitnr e | Sand [ e 1 hain
Ready #Polls: 40 #Errors: 0

Connected to THER .

Figure 31 Verify Therms Master tube 1 is receiving analysis data
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10) Repeat Steps 1-11 for each of the measurement applications in the
Therms Master. For our example there is an additional measurement
instance for tube 2 as shown in Figure 32 which should also be receiving
data after proper configuration as shown in Figure 33.

Ehpccusz - [Entry] =|=] ¥ |
[®:] Operate View Window Help
i =S sl Al A
=-THERMSMAST " - z
E:J C s Analysis Setup | Fixed Analysis Data | Live Analysis Data | Therms Setup‘
—I-Communications
- Totalflow - TCP
-Totalflow - USB Description lallc
Totalflow - COMO 12.6.1 Use Live Analysis Yes —
. TF Remote - COML 12 115 | Use Fixed Or Last Good On | ast Good
Used - COM2 1215 Live Analysis Period 3600
E| _herms Master 12.0.17 | Heating Value Configuration :Use Therms
Setup 12.0.16 | Specific Gravity Configuration:Use Therms
Communications 12.0.18 | N2 Configuration Use Therms
-~Component Tables 12.0.19 | CO2 Configuration Use Therms
“Slave 1 12.0.23 | Methane Configuration Use Therms
E-[/O Interface 12.0.20 | H2S Configuration Use Therms
= F;IOW Measurement 12.0.21 | H20 Configuration Use Therms
AGA3-1
CAGAB 3 12.0.22 | Helium Configuration Use Therms
Setup 12.0.24 | Ethane Configuration Use Therms
- Analysis 12.0.25 | Propane Configuration Use Therms
- Digital Qutputs 12.0.26 | N-Butane Configuration Use Therms
-No Flow 12.0.27 | |-Butane Configuration Use Therms
Ready #Polls: 19  #Errors: 0 Conne
Figure 32. Configuring Therms Master tube 2
I
[ Pecus2 - [Entry] — R M -
[} Operate View Window Help
MED RS Wl @
E-THERMSMAST - -
E=J P e Analysis Setup | Fixed Analysis Data KEIVE Analysis Data )‘ herms Setup
Totalflow - TCP —
- Totalflow - USB LEENEITT Value
Totalflow - COMO 12.51 Last Update from THERMS 0712313 13:40:02 —
--TF Remote - COM1 1222 | Last Update from Other Source 01/01/1900 00:00:00
-Used - COM2 12.3.45 | Heating Value Live @ Th and Pb 1058.656
Therms Master 12.3.44 | Real Specific Gravity Live @ Tb and Pb 0.6248299
#-1/0 Interface 12.346 | N2 Live 2.343309
=-Flow Measurement 12.3.47 | CO2 Live 1.039132
ITJ AGA3-1 12.3.51 | Methane Live 89.60204
-Setup 12.3.48 | H2S Live 0
Analysis 12349 | H20 Live 0
3 5'9':“ Qutputs 12350 | Helium Live 0
? As SOT 12.3.52 | Ethane Live 5.040545
v Setu
— £ AGA3-2 b 12.3.53 | Propane Live 1.015852
-Setup 12.3.54 | N-Butane Live 0.3154587
<@ 12.3.55 | |-Butane Live 0.3071344
- Digital Outputs 12.3.56 | N-Pentane Live 0.1071144
Mo Flow 12.3.57 | I-Pentane Live 0.202408
Ready #Polls: 26 #Errors: 0 Connectedto TH

Figure 33. Verify Therms Master tube 2 is receiving analysis data

Page 34 /74 2105025-001 —rev. AA



11) If data is being received and used by each of the required measurement
applications, communications between the NCG and Master XSeries® is
successful and the measurement application has been configured
correctly.

2.7 Configure the XSeries®* Therms Slave

2.7.

1
1)
2)
3)
4)

9)

Verify PCCU connection and setup view

Connect to the XFC local port.
Start PCCU.
Click on Entry button.

If connection is successful (main screen shows), click on View on the top
menu.

Change view to Expert from the drop down menu.

2.7.2 Add the measurement application

Depending on the configuration, units may already come with a single tube

mea

surement application added and configured. Follow this procedure only if you

need to add additional measurement applications for multi-tube configurations.

It is assumed that XMVs used to support additional tubes have been properly
installed and configured.

If the measurement applications needed have been added skip these steps and
proceed to add the Therms application in Procedure 2.7.3.

1)
2)
3)
4)

5)
6)
7)

8)

Go to station ID node > Applications tab.
Click the Add Application button.
Click “Application to Add” to display the drop down list.

Locate and choose the AGA Measurement (AGA-3 or AGA-7) application
from the drop down list. Application number will be automatically selected.

Click OK.
Click the send button to save changes.

Click re-read to verify the application has been added and it now appears in
the application list associated with the correct application number.

Repeat Steps 1-7 for each of the additional tubes required.

2.7.3 Add the Therms Slave application

1)
2)
3)
4)

Go to station node Node ID > Applications tab.
Click the Add Application button (see Figure 34).
Click the Application to Add to display the drop down list.

Locate and choose the Therm Slave application from the drop down list. If
this is the first time the Therms application has been added it will
automatically be assigned to application number 46.
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Take note of the application number as you will need to
PAUSE )I insert this number for the Therms Setup in Section 2.7.5
(Stream Source App parameter).

5) Click the send button to save changes.

6) Click re-read to verify the application has been added and it now appears in
the application list in the correct application number (see Figure 35). Please
note that the Therms Slave application is now available under the
“Communication” tree view item.

@] Operate View Window Help — | &) x
B «=E% WL €
e-THERMSSLAY, | station Setup | Applications | App Licensing | Battery Information | Resources | System Log | Security Log | Registry|
=-Communications
Totalflow - TCP App Number Type Revision | Station Directory Restart
Totalfiow - USB 0 |system 2103280.008 Dir=1 B
'Z‘c’;::'lmw PEOMA 1 (e n 2101348.004 D o =
& e y = i
Used - COM2 2 . hcats 2101340-004 0![ \Comm-2 ]
5 XMV Interface 3 2101340-004 Dir =Comm-3 =
4. 1/0 Interface 4 Communications 2101303004 Dir = \Comm-4 ]
£ Flow Measurement i O———— o beniubvecs DI L) ]
| BAGA31 7 10 Interface X Segi 2103134008 ﬁ' =
H-AGA3-2 8 Display XSeries | Add New Appl%atlm — isplay [
& Display 3 Holding Registel Holding [&]
Holding Registers 10 Operations App number Application to add rations ]
& Operations 1 AGA3 - ' ] AGA3-1 Fi
6 = -
12 AGA3 GA3-2 |
“@ [ override recommended app numbe:
i

[Rereadl I Delete App Send [ Close [ Help ]

| |Ready #Polls: 23 #Errors: 0 Connected to THERMSSLAV  Login: user

Figure 34. Adding the Therms Slave

[®| Operate View Window Help

o® % W@
[=-Communications IM Applicztions ‘App censing;) Batien, T Sisamion | Security Log | Rﬂgﬂﬁ“

.~ Totalflow - TCP App Number Type Revision | Station Directory Restart

i~ Totalflow - USB 0 System 2103280.008 Dir=\ ]

- loialiow=Cc0oMO 1 Communications 2101348004 Dir = \Comm_1 ]

s(::;% com2 2 Communications 2101340-004 Dir = \Comm-2 =

XMV Interface 3 /Communications 2101340-004 Dir = \Comm-3 =

—3 £ Therms Slave 4 Communications 2101303-004 Dir = \Comm-4 ]

-~ Communications 5 'Communications 2101303-004 Dir = \Comm-5 =

#1/0 Interface 7 10 Interface X Series 2103134.005 Dir = 110S ]

E-Flow Measurement 8 Display XSeries 2103137002 Dir = \Display =

AGA3-1 9 Holding Registers 2101312.001 Dir = \Holding ]

AGA3-2 10 Operations 2101320003 Dir = \Operations ]

&+ Display 1 AGA 3 Measurement 2101306.003 Dir = \AGA31 O

Holding Registers 12 |AGA3 Measurement 2101306.003 Dir—\AGA3 2 ]

&-Operations M XMV Interface 2101314006 Dir = \XMV-1 O

[Therms stave > EIIEE Dir = \Therms Slave-1

Ready #Polls: 37  #Errors: 0 Connected to THERMSSLAY  Login: user I

Figure 35 Verify Therms Slave application is listed
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2.7.4 Configure the Therms Slave communication parameters

1) Go to station Therms Slave > Communications > Communications tab.

2) Configure the communication parameters as shown in Table 5.

3) Click the send button to save changes.

4) Click re-read to verify parameters were saved correctly (see Figure 36).

Table 5. Therms Slave serial communication parameter configuration

Parameter Value Comments
Since the Therms Master, Therms Slave and the
Analyzer are connected via the same RS485 serial bus
Modbus 5 (in this example devices are daisy-chained), the default
Address value must be changed. Each address in the bus must
be unique. Since the analyzer was set to 1, choose the
next available address (2) for the Slave.
Port COM2: Choose Port used
Serial
(for our If using serial interfaces note that serial port types are
Port Type example this - either on-board serial or TFIO serial (or formerly
is on-board referred as TFIO CIM).
 serial) :
Modbus .
Protocol Slave ASCII Protocol when device is Slave
Register 32-bit Must Match register format in the Therms Master.
Format Totalflow
' Choose the interface type used in configuration. Must
match the interface used on the Therms Master. Ensure
Interface RS-485 - .
the correct communication module has been installed
on the mother board.
Baud Rate Default = Must match communication parameters on the Analyzer
9600 and Therms Master (if using serial bus)
Data Bits Default = 7 Must match commun!catlgn para_lmeters on the Analyzer
and Therms Master (if using serial bus)
Parit Default = Must match communication parameters on the Analyzer
y Even and Therms Master (if using serial bus)
Stop Bits Default=1 Must match communication parameters on the Analyzer

and Therms Master (if using serial bus)
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2.7.5

o = R AP

|| Operate View Window Help

IR AR

=+ THERMSSLAV

Communications | Register Maps | Statistics | Packet Log

=-Communications

- Totalflow - TCP
! Totalflow - USB Description Value
Totalflow - COMO 46.0.11 | Modbus Address 2
L COM1 46.3.3 | Port COM2:
\-Used - COM2 46.0.22 | Port Type Serial
-XMV Interface 46.0.6 | Protocol iModbus Slave (ASCII)
é-Therms Slave 46.0.12 | Register Format 32 Bit Totaflow
Communications 46.0.1 | Interface Rs485
[-1/0 Interface 46.0.2 | Baud Rate 9600
=) F_Iow Measurement 46.0.3 Data Bits 7
-AGA3-1 4604 | Parity Even
E-AGA3-2 46.05 | Stop Bits 1
&l Display 46.1.10 | Response Delay 0
ioldinmiiegten 1611 | Xmit Key Delay (milliseconds), 10
-Operations
46.1.2 | Unkey Delay (milliseconds) 10
46.1.3 | Timeout (milliseconds) 1000
46.0.15 | Switched V Batt/Operate Enable
46.3.0 Directory \ThermsSlave-1\Modbus
Ready #Polls: 39  #Errors: 0 Connected

Figure 36. Configure Therms Slave communication parameter

Relate the Slave measurement application to the analysis stream

Go to Flow measurement > (AGAn-n) > Analysis > Analysis Setup tab.
Set Use Live Analysis to Yes.

Set Configuration Values to Use Therms.

Click send to commit changes.

Go to the Therms setup tab and insert parameters values as shown in Table
6.

Table 6. Therms Slave setup

Parameter Value - Description
Attached to Stream 2 Choose the stream associated with tube from
stream # (for our example) the drop down menu.

Recommend value: Use default value in the

Stream ID 2222 BTU User Stream ID parameter obtained in
(for our example) Section 2.5.2. This ID is normally in 4-digit
set, NNNN, where N is the stream number.
Analyzer Default =1 Insert the analyzer Modbus ID configured in
Modbus ID the analyzer. Valid range 1-247

Stream Source 46
App

Application Number assigned to the Therms
Slave. Use correct number if a value other
than the default is used. This number is
obtained when the Therms Application is
added (see Section 2.7.3).

- (for our example)
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6) Click send to save changes.

7) Click Re-read to verify parameters were saved correctly (see Figure 37).

| [y, PCCU32 - [Entry]

o —

[8°] Operate View Window Help

@

- || & *x

il B 0 o) @
“Totalflow - TCP =
- Totalflow - USB
- Totalflow - COMO
-~ COM1
- Used - COM2
- XMV Interface
Li‘l-Therms Slave
. Communications
#-I/O Interface
|- lOW Measurement
— - AGA3-1
' - Setup

Analysis
Digital Outputs
No Flow
- Adv Setup
Speed of Sound
£1-AGA3-2
- Setup

Analysis
- Digital Outputs

N
Analysis Setup | Fixed Analysis Data | Live Analysis Data w

Description

Value

11.0.41

Attached To Stream#

Stream 2

11113

Stream D

2227

11.1.14

Analyzer Modbus ID or Btu Stream Unit 1

11.0.66

Stream Source App

46

['_Ready

#Polls:

e

38 #Errors:

0 Connected to THEI

Figure 37. Verify Therms Slave Setup for tube 1

8) Verify the application is receiving data by going to the Live Analysis Data
tab and verify that updates from Therms are received and that the
analysis values are displayed (see Figure 38). Update frequency depends
on the analysis cycle.

9) Repeat steps 1-8 for each of the applications. For this example there is
an additional measurement instance in the Therms Slave verify live
analysis data is being received for tube2. Please note that it may take
some time for data to appear here (5 minutes times the number of

streams).

10) If data is being received and used by each of the required measurement
applications communications between the Master and the Slave is
successful and the measurement application has been configured

correctly.
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[y PCCN32 - [Entry]

[87] Operate View Window Help

=l w3 s

) o @

= THERMSSLAYV
él-Communications
Totalflow - TCP
Totalflow - USB
Totalflow - COMO

@

—— ——
Analysis Setup | Fixed Analysis Data KLWE Analysis Dﬂtﬁ)Therms Setup|

Description

Value

11:5.1 Last Update from THERMS

07109/13 14:

coMm1 11.22 Last Update from Other Source 01/01/1900
Used - COM2 11.345 | Heating Value Live @ Tb and Pb 1058.758
XMV Interface 11.3.44 | Real Specific Gravity Live @ Tb and Pb 0.6248653
E-Therms Slave 11.3.46 | N2 Live 2.342189
Communications 11.3.47 | COZ Live 1.037992
EH-1/0 Interface E 11.3.51 | Methane Live 89.60112
=) Flow Measurement 11.3.43 | H2S Live 0
=P E-AGAI-L 11349 | HZO Live 0
Setup 11350 | Helium Live 0
= 11.3.52 | Ethane Live 5.039615
2@:&' Outputs 11.3.53 | Propane Live 1.018652
Agv S[::Jp 11354 | N-Butane Live 0.3156013 "
Speed of Sound 11.3.55 | |-Butane Live 0.3072155
B-AGA3-2 11.3.56 | N-Pentane Live 0.107023
Setup m 11357 | I-lPentane Live 0.202816
- Analysis 11.3.58 | N-Hexane Live 0.02777975
Digital Outputs 11359 | N.-Hentane | ive 0
~No Flow
A o ~ I [CBaaca | Finanitar () (e Gand | [ Ploca| [ tiata]
Ready #Polls: 40  #Errors:

0 Connected to THER

Figure 38. Verify Therms Slave tube 1 is receiving analysis data
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3.0 Configure Therms when using Ethernet

This section provides step-by-step procedures to imPIement the Therms application when using
Ethernet to connect the NGC and a single XSeries®* device.

As with any other application using Ethernet as interface, both the analyzer and the Therms Master
must have valid IP addresses. See Figure 39 to see the general configuration.

Ethernet

@witch

l
T Analysis Data
TCP connection (Stream 1) ( G4
requested by Master XSeries
is used to retrieve
analysis data NGC Therms
Master
(Tube 1)
—
Stream 1
—>

Figure 39. Configuration illustrating Ethernet connection support

To support this configuration the NGC Server application is added in the analyzer.
Figure 40 shows the role of these applications in more detail.

Basically they provide the communication services for the data transfer over
Ethernet.

On the analyzer, the NGC server application is setup to be ready to receive
connection requests from the Therms Master. The device is “listening” for these
requests on a user definable TCP port.

On the Therms Master unit the Therms Master application is setup to use Ethernet
as its communication interface to the NGC and TCP as the protocol use to
establish connection to the NGC to be able to retrieve data. The measurement
tubes are setup to use the live analysis data received from the Therms Master
application.
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NGC XSeries® (Master)
__________ (T T T T T T T T T T T T T T T T
l‘ : I Measurement tube 1 :
| L
| . : } 3 |
| Analysis : : : Live Analysis | | AGA3 L
: | & Data calculations | :
S D, 1 (Stream ) I _______ )
Tt A__ A,
S S
: NGE | | | Therms :
| Server : | | Master Measurement
. |\_ ______ | Data
Analysis
Data
S N BN ) e U R
' Feed I'EtthI — [ 1 h
! Through : | Ethernet, | Ethernet | : XIMV : | r7p |
| Assembly | I Interface : | Interface | | Interface | | I
N |_____‘| \____)lk___l
~ g Ethernet ™ g
Gas switch
Samples
Stream 1 T DP/SP T FTT
—

Figure 40. Therms using Ethernet Interface

3.1 Procedure Overview

- Ensure the NGC and Therm Master have been configured with a valid
IP addresses and that they are connected. Devices can communicate
over an Ethernet switch or the company’s network.

- Add/Configure the NGC Server application in the NGC.
- Add/Configure the Therms Master application the XSeries®.
- Attach tubes to analysis streams.

3.2 Configure the NGC

3.2.1 Verify PCCU connection and setup view
) Connect to the NGC local port.
) Start PCCU.
)
)

W N -

Click on Entry button.

N

If connection is successful (main screen shows), click on View on the top
menu (see Figure 15).

5) Change view to Expert from the drop down menu.
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Fo pecu- ey

Operate | View | Window Help

Toolbar

gl B2 v

v Status Bar

W IENY o Tree View
EHNGC Basic
=¥s

| Advanced

b g | P @

-Used - COM2
-Totalflow TCP/USB
[#-NGC I/F - COM2
#-I/O Interface

- Analyzer Operation

- Holding Reaqisters

- Operations

[H-Trend System

- NGC Display

- NGC Holding Registers
- NGC Operations

- Units Conversian

Operation |Stream Sequence | Cycle Schedule
Cycle Time:
Hext  Current
Mode Mode
Run @ @
Hold @ @
Cal @ @
Stream 1 @
Stream 2 @ 1
Stream 3 @
Stream 4 @
OK
UnNorm a9R3

Figure 41. Change PCCU view for ABB NGC

3.2.2 Verify NGC is online and gathering data

1)

The operation screen will

show which streams have been enabled and

receiving data as well as the current stream being analyzed (Active).
Depending on the way the sampling sequence has been configured, the
streams enabled will show either enabled or next if the stream is the next to
be sampled (see Figure 42). Take note of the streams that are needed for
Therms integration. You may also click on the Stream Sequence tab to
determined which streams are enabled.

Operation | Stream Sequence | Cycle Schedule |

Show Tree View.

Next  Current
Mode

Mode
Run o0
Hold L] L]
cal e o
Stream 1 @
Stream 2 @ 1
Stream 3 @
Stream 4 @
OK
UnNorm 99.87
Superior (Dry) CV 1058.73
StreamiCal Results
Chromatogram /\.A.A.o\
Setup

Stream ID STREAM 1

Next

Cycle Time: 1:07 / 6:16 07/08/2013 15:51:11
Sample Pressure 0.01 psig
Col 1 Pressure 29.20 psig
Col 2 Pressure 16.90 psig
Oven Temp 140 deg F
Enclosure Temp 97 deg F
Supply Voltage 15.00 volts
2 [‘] 3 1
E £ E 444444
r Calibration
0K Diagnostics

9987 Alarm Logs

1058.76 Raw Chroms

Results

Setup

STREAM 2 STREAM 3 STREAM 4
Active

Re-tead | [¥]Menitor

——

Close

Figure 42. ABB NGC 8206 Operation
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2) Click the “Show Tree view” Button to display configuration tree view if not

already shown.

3) Go to Analyzer Operation > Stream 1 > Setup > Setup tab.

4) Take note of the Btu User Stream ID associated with Stream # 1. The
default value is normally in the format of NNNN, where N= stream number.

PAUSE )M]

The Btu User Stream ID value is needed for the tube Therms
Setup in procedure 2.7.5 (see Table 6).

.| Entry o B
L+ NGCa206 Setup |Contract Seftings | C C
Corrrosiiiatons | gs P | p plits | Detector App Setup | Limits |
|- MMI Serial - COMO -
s COML 3830 | Sream |['wJ e ‘lSTREAM 1 ==
-~ Used - COM2
|- Totalflow TCP/USB 38.33 | Location Location of Stream 1
# NGC I/F - COM2 03| Rrocessing Bode o Auk
3110 Interface 38.010 | Assigned Stream Stream #1
5 Analyzer Operation 38.035 | Resp Mult Auto Cal Event N0
\-Cycle Control 38036 | Resp FactAuto Cal Event N0
[ GCM Interface 38.037 | Resp Offset Auto Cal Event  'No
# Chrom Processing 36.4.14 | Peak Deviation Window 10.075
STREAM 1 38.027 | Push Component1d Yes
| o= 3805 | Sum IC5& NeaC5 No
{1 Calculation Setup 38.0.63 | Fixup Normalized Peaks  |C6+

e

Archive = e “ e " &
: @ Calibration 38.122 | Btu User Stream Id 111

¥ eatibestion Resils 38011 | Btu Stream Unit Number 1

Raw Results

Chromatogram 3835 | Chrom Archive Directory \SD Card\Stream 1
i) STREAM 2 38.1.19 | Mo. of Chroms to Save 100
) STREAM 3 3610 | Maximum # Evont Rocords | 100 ‘
SRy T O S U E s SN UL P T OO SOUN ECRE UROE |
15T CAL
Holding Registers Re-read Monitor Print Screen Save | Close Help
Operations —

Figure 43. Verify stream BTU user stream ID

5) Repeat steps 1-4 for enabled streams needed in the configuration.

3.2.3 Add the NGC Server

This procedure adds and configures the NGC server application in the NGC. The
NGC server provides communication services to transfer analysis data over

Ethernet interfaces.
1) Start PCCU.

2) Click Entry to connect to the NGC.

3) If connection is successful (main screen shows), click on View on the top
menu and change view to Expert.

Click the send button to save changes.

) Click the “Show Tree view” button to display configuration tree view.

) Go to Station ID > Application tab.
6) Go to Application 52.

) Click on the next column and select NGC Server from the drop down list.

)
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9) Click re-read to verify the application has been added and it now appears in
the application list associated with the correct application number. See
Figure 44. The application is also added to the configuration tree view on
the left and should be added under the “Communication” applications.

Iﬁ; PCCU32 - [Entry]

| [®:] Operal View Window Help
i 30 & WL 2 e
Station Setup ;APP“CSNOHS }Rescurces I Threads | Registry | System Log | System CRC's
- MMI Serial - Ct

- TF Remote - Ct Application Type Start Parameters Revision Restart
- Used - COM2 0.3.48 | Application 47: Spare Ne
- Totalflow TCB/ 0.3.49 | Application 48: Spare No
[-NGC IfF - COM 0.3.50 | Application 49: Spare No
E-NGC Server 0351 Application 50; Spare No
B-I/0 Interface 0.3.52 Applica}ifl;l“?‘_l_ NGC Interface Dir = \NGCI-1 2101339001 iNe
£-Analyzer Operatic 0353 {Application 52 NGC Server ) €= Dir—\NGCServer-1 2103143001 No
- Cycle Control 0.3.54 | Application 53 Spare No
+-GCM Interface 0355 | Application 54: Spare No
& Chrom Process 0356 | Application 55 Spare No
&-STREAM 1 0.3.57 | Application 56: Spare Ne
g Zliiim g 0.3.58 | Application 57: Spare No
4-STREAM 4 0.3.59 | Application 58: Spare No
#-1ST CAL 0.3.60 Application 59; Spare No
- Holding Registers 0361 Application 60; Spare No

Ready #Polls: 45 #Errors; 0 Connected to 101 .

Figure 44. Add NGC Server Application

3.2.4 Configure the NGC server for communications
1) Go to NGC Server > Communications > Communications tab.
2) Verify the communication parameters are configured as shown in Table 7.

Table 7. NGC Server communication parameters

Parameter Value Description
Protocol g/leor(it;l:s/ TCP Only protocol supported using the NGC Server

Must Match the register format in the Therms

Master.
Register format @ 32 Bit Totalflow ) )
When both connecting devices are ABB

products use the 32 Bit Totalflow format.

MUST BE UNIQUE. This port will be needed
to configure communication parameters in the
device (See Table 8. If this is the first time the
NGC server is being configured the default
Port 503 value is set to 502. It is recommended that you
change the default to another number as soon
as you add the application (for example to
503). If another NGC Server instance is added
later to support another device then use the
next available port number (for example 504).
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Parameter Value Description
: ~ This will prevent conflict when the device tries
- to establish a connection with the NGC.
The NGC Server receives requests from the
Port Type TCPIP Server TCPIP client in the Therms Master.
Response Default=0 Leave default value
Delay
Timeout . Default=1000 Leave default value
Retries Default=0 Leave default value
After Send Leave host port Leave default value

open

3) Click the send button to save changes.

4) Click re-read to verify the configuration has been saved correctly (see
Figure 45).

Please note that the “Connection status” and “connected
host” are two entries which indicate when a connection has
been established with the NGC server (these are NOT
configurable entries, but status entries one indicating the
connection status and the other the IP address and TCP port
of the meter connected to the NGC). If the meter has not
been configured or connected yet, the connection status
entry will indicate the server is “listening”. At this point in our

example no
connection has been established yet.

IP address/TCP port

listed since no

Ready

[, pccua2 - Entryl = (O] -
[#] Operate View Window Help - & =
iMED &S WL e
E-NGC8206 e !
LG ,_.Cl'-‘mmumcatlmf}kegisterMaps | Statistics | PacketLog)|
-~ MMI Serial - COMO
TF Remote - COM1 Destripiion Value
- Used - COM2 Communications
Totalflow TCP/USB 5206 Protocol Modbus/TCP Server I
& NGC IfF - COM2 52.0.12 | Register Format 32 Bit Totaflow
—] NGC Server 5233 | Port 503 —
-Setup 52.0.22 | Port Type TCP/IP Server
1/O Intefra 5213 | Timeout (milliseconds) 1000
E-Analyzer Operation £20.13 | Retries 0
~Cycle Control 52.0.24 | After Send Leave Host Port Open
s SEM In;erface 3 3t 520 26 | Connection Status Lisienirl_h
oy ST;{C;:MT(ESSWQ 52.35 | Connected Host .
@
- STREAM 2
1_;_ STREAM 3 52.0.14 | Thread Priority 245
& STREAM 4
15T CAL 5230 | Directory WNGC Server\Modbus o
Holding Registers =

;r:I;oIIs: : 260 ";!.E-rrors:

0 Connected to 10.127.184.13 _ Login: us

Figure 45. NGC Server communication parameters
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5) If the configuration is correct, disconnect from NGC and configure the
Therms Master.

3.3 Configure the XSeries® Therms Master

3.3.1 Add the Therms Master application
1) Go to station ID node > Applications tab.
2) Click the Add Application button.
3) Click the Application to Add to display the drop down list.

4) Locate and choose the Therms Master application from the drop down list. If
this is the first time the Therms application has been added it will
automatically be assigned to application number 46 (see Figure 46).

5) Click OK to add the application.

App Number Type
0 System
il Communications
2 Communications
j E'{)mmun:cj:i:s Add New Application é
5 Communications
7 /O Interface XS54 App number Application to add
8 Display XSeries 46 - ITherms Master . - ]
S Holingilouis ) [ override recommended app nu?bsn
10 Operations
1 AGA3I M e
[ OK ] ’ Cancel ‘
12 AGA3 M

Figure 46. Add Therms Master application

6) Click the send button to save changes.

7) Click re-read to verify the application has been added and it now appears in
the application list associated with the correct application number (see
Figure 47). The application displays in the tree view on the left.
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—
a PCCU32 - Entry.

Operate View Window Help
MEC sl FES W, &
i Jentry [E=SEE
STHERMSMAST | station Setup | Applications | App Licensing | Battery Information | Resources | System Log | Security Log | Registry|
E-Communications
H| oot s || [ =
H 0 System
MM Seriali=COMD 1 Communications
com1 2 Communications
+-Spare - COM2
& XMV Interface 3 Communications
{3 - Therms Master 4 Communications
1/O Interface 5 Communications
2 Flow Measurement 7 1/0 Interface XSeries
B AGA3-1 8 e e
AGA3-2 9 Holding Registers
Display 10 Operations
~Holding Registers 11 AGA-3 Measurement
l Operations 12 AGA-3 Measurement
41 rface
Therms Masler)
Ready #Polls: 54 #Emors: 0 Connected to thermsmaster  Login: user J

Figure 47. Verify Therms Master is added

3.3.2 Configure the Therms Master communication parameters
1) Go to Therms Master > Communications > Communications tab.

2) Insert TCP communication parameters as shown in Table 8.

Table 8. Therms Master TCP communication parameters configuration

Parameter Value Description

Insert IP address of the NGC/TCP

Port <NGC IP>/503 port configured in the NGC. See
Table 7.
The Therms Master requests

Port Type TCP/IP Client communication as client to the
NGC Server.

Protocol Modbus/TCP Client Protocol when device is Master

3) Leave other default values unchanged. Please note that some parameters
displayed may not apply to the Ethernet Interface, leave them at their
default values.

4) Click the send button to save changes.
5) Click re-read to verify parameters were saved correctly.

6) Verify the Therms Master interface is getting the analysis data for the
stream specified by left-clicking on Therms Master in the tree view on the
left, as shown in Figure 48.

7) Click the Monitor checkbox.
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8)

9)

B, pccus2 - (Entry)

communicating with the NGC interface.

Verify the status shows “Normal” which indicates the Therms interface is

Go to the Stream Data tab and verify that data is being received for enabled

streams. See Figure 49 for a view that displays all streams at once for

verification.

L B e a= s

blOperate View Window Help

= RS 1A A

B>

=+ THERMSMAST
= Communications
Totalflow - TCP

Current Values | Stream Info | Stream Data

Totalflow - USB Component Value | -
Totalflow - COMO Stream 1 N2 23028
TF Remote - COM1 07/3113 16:53:00 co2 1.0393
Used - COM2 H2S 0
- Therms Master H20 0 =
Setup HE 0
Communications ] 95995
Component Tables = o
4-1/0 Interface
1 c3 1.0175
=I-Flow Measurement
5 AGAZ1 NCA 0.3163
Setup Ic4 0.3079
Analysis NC5 0.1073
Digital Outputs IC5 0.2028
No Flow Status:  Normal NCE 0.0267
Py #Polls: 9005 F : |
Speed of Sound : NCE 0
i ABAS:2 #Errors: 67 nce 0 |
i Display NC10 0 |
Holding Registers — Y
+-Operations = = |
Monitor [ cose |[ mep | xupam ||
Ready #Polls: 51 #Errors: 0 Connected to 10.127.184.11  Login: user 4

Figure 48. Verify Therms Master receives data from current values tab

iﬁ;&gccu:«:z - [Entry] =B X
|| Operate View Window Help x
BoeE® WL @
E“g-__liztﬂms_m‘:izﬁom =l Current Values | Stream Info ' =
- Totalflow - TCP
: otalflow - USB Component Stream 1 Stream 2 Stream 3
R 46.103.0 | n2 2.34382701 0 0 2
. TE Remaote - COM! 461031 | co2 1.03794539 0 0 1
" Used - COM2 46.103.2 | h2s 0 0 0 0
— E Therms Master 461033 | h2o 0 0 0 0
Setup 46.1034 | he ) 0 0 0
- Communicatior| 461035 | el 89.60126495 ] 0 8
- Component Tat| 46.1036 | 2 5.03881693 0 0 5
i 1/0 Interface 3 461037 |3 1.01678145 0 0 i =
& Flow Measurement 161038 | ncd 03160539 0 0 0
E‘ AGAST 461039 | ic4 0.30797219 0 0 0
| e 4610310 | nc5 0.1069828 0 0 0
- Analysis
Digital Outputs 46.103.11 | ic5 0.20251575 0 0 0
N tiens 46.103.12 | nc6 0.02783654 0 0 0
Adv Setup 46.10313 | nc? 0 0 0 0
: ~Speed of Sounc 46.103.14 | nc8 0 L] 0 0
GA3-2 46.103.15 | nc9 0 0 0 0
[~ Display 4610316 | nc10 0 0 0 0
Ready #Polls: 37 #Errors: 0 Connecte

Figure 49. Verify Therms Master receives data from the stream data tab
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3.3.3 Configure the Therms Master setup

1) Go to Therms Master > Setup > Therms Master Setup tab.

2) Configure the following parameters as shown in Table 9.

Table 9. Therms Master setup parameter configuration

Parameter

- Value

Description

Device/App ID

Automatically Filled

Leave Default

Number of
XFC/XRCs
receiving Analysis

Analyzer polling
selection

0
- (for our example)

' ABB NGC/
Daniel 2251 Poll

- No Slaves are currently supported for
. this configuration.

This option is used if connecting to ABB
- NGCs or analyzers compatible with
- Daniel 2251protocol.

Analysis Update
Trigger

Use Cycle time

Recommended Setting

Modbus address of
the analyzer

_ Insert the address configured in the

NGC (see procedure 2.5.3 ). Default

Value = 1

- Must be enabled to allow scanning of all

Scan enable 3001 Default=Yes i ) .
. register groups as per Daniel Protocol.
Scan enable 7001 Default=Yes Mu§t be enabled to allow sgannlng of all
- register groups as per Daniel Protocol.
Scan enable 7017 Default=Yes Must be enabled to allow scanning of all

register groups as per Daniel Protocol.

3) Click the send button to save changes.

4) Click re-read to verify parameters were saved correctly.
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By pccuaz - [Entry) (=l e
[} Operate View Window Help & " ;:
fE TR %Wl @
=-THERMSMAST
E] e s Therms Master Setup nalysis Setup
- Totalflow - TCP
~Totalflow - USB Descliption Value
- Totalflow - COMO 0.4.47 Device/APP ID e Therms Master
. TF Remote - COM1 461071 lNunl1b?r of XFCs/XRCs Recieving 0
L Used - COM2
+ - Therms Master - External Polling Setup ——
W 46.119.15 | Analyzer Polling Selection Use ABB NGC / Daniel 2251 Poll
W -~ Communications 46.119.16 | Analysis Update Trigger Use Cycle Time
! “~Component Tables 46.119.9 | Modbus Address of Analyzer 1
| El/Olnterface 46.119.10 | Scan Enable 3001 Yes
i Flow Measurement 4611912 | Scan Enable 7001 Yes
i E-AGA3-1 46.119.13 | Scan Enable 7017 Yes
[H-AGA3-2
B-Display
| Holding Registers
Ready #Polls: 68 #Errors: 0 Connected to 10.127.18 |

Figure 50. Therms Master general setup when using Ethernet

5) Go to the Analysis Setup tab.

6) Under Notify internal tube applications, set the stream number associated
with the measurement runs (tubes) handled by the Therms Master to yes. In
our example stream 1 analysis data is used by both Master’s tube 1 and 2.
See Figure 25.

| Operate View Window Help

MME TS E WL

@

= THERMSMAST
E-Communications
- Totalflow - TCP

Therms Master Setupf Analysis Setup |}

-~ Totalflow - USB DESEHAGH Value
- Totalflow - COMO et Notify Internal Tube Applications —-
. TF Remote - COM1 46.107.0 | Use Stream 1 Yes ) =
- Used - COM2 46.107.0 | Use Stream 2 No
£ Therms Master 46.107.0 Use Stream 3 No
—- Setup 46.107.0 | Use Stream 4 No
Communications
Component Tables — Analysis Rejection Limits —
Slave 1 461250 | Mole Percent High Limit 101
GI/O Interface 46.125.1 | Mole Percent Low Limit 0
B HowMeasmement 461252 | Specific Gravity High Limit 11
Setup ) 46.12563 | Specific Gravity Low Limit 0
Ariwarlysls 46.1254 | Heating Value High Limit 2000
Digital Outputs
No Flow 46.125.5 | Heating Value Low Limit 0
Speed of Sound
| [ Display
--Holding Registers
[#-Operations
[ Monitor Pint_ | [ Screensave | [ send |[ Close |[ Help x|
Ready #Polls: 105 #Errors: 0 Connected to 10.127.184.55  Login: user

=

Figure 51. Therms Master analysis setup for internal tube applications

7) Click the send button to save changes.
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8) Click re-read to verify parameters were saved correctly.

9) Verify the Therms Master interface is getting the analysis data for the
stream specified by left-clicking on Therms Master in the tree view on the
left, as shown in Figure 52.

10) Click the Monitor checkbox.

11) Verify the status shows “Normal” which indicates the Therms interface is
communicating with the NGC interface.

12) Go to the Stream Data tab and verify that data is being received for enabled
streams. See Figure 53 for a view that displays all streams at once for

verification.
By pocusz-[Entny] — e
®-| Operate View Window Help - =] =
B0 R 6L @ |
= THERMSMAST T |
i Current Vialues | Stream Info | Stream Data
Totalflow - TCP
Totalflow - USB Compenent| Value -
e Totalflow - COMO Stream 1 N2 23037
TF Remote - COM1 08/14/13 14:04:30 coz 1036
Used - COM2 H2s 0
= H20 0
Setup HE 0 E
Communications @ 89.6011
Component Tables
+-1/O Interface = L I
=-Flow Measurement = St
F-AGA3-1 NC4 0.3162
i AGA3-2 Ic4 0.3079
®-Display NC5 0.1070
Holding Registers IC5 0.2023
4-Operations NC6 0.0278
Analysis Trend File tatus: Normal NCT 0 ‘
#Polls? N 9
NC9 0 _
#Ermors: 0 NC10 (]
02 0
co 0 3 P
Monitor Close || Help KHelp @ ‘ |
Ready - #Polls 25 #Emors 0 Connected to 10.127.18411 Login:user .|

Figure 52. Verifying Therms Master reception of analysis data
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& pccuz2 - Enmyl — ==l X |
[#'] Operate View Window Help [-[#]=
MMED e E® L @

L Cormmnons | [amemvateslsveam e pus
L-Totalflow - TCP
 Totalflow - USE Component Stream 1 Stream 2 Stream 3 Stream 4
it 46.103.0 | m2 2.34382101 0 0 2.34374452
R 461031 | co2 1.03794539 0 0 1.03761196
| Used - COM2 46.103.2 | h2s 0 0 0 []
£ Therms Master 461033 | h2o 0 0 0 0
- Setup 461034 | he 0 0 0 []
Communications 461035 | et 89.60126495 0 0 89.60113525
Component Tables 46.1036 | c2 5.03881693 0 0 5.03926039
-1/0 Interface 461037 |3 1.01678145 0 0 1.01697087 I
EFlow Measurement 461038 | nca 0.3160539 0 0 031617418
AoAFL 461039 | icd 0.30797213 0 0 0.30793825
AGAZ2 46.103.10 | ncs 0.1069828 0 0 0.10700019
@-Display
T —— 4610311 | ic5 0.20251575 0 0 0.20231789
[#-Operations 46.103.12 | ncé 0.02783654 0 0 0.02784526
- Analysis Trend File 46.103.13 | nc? 0 0 0 0
46.103.14 | nc8 [} [} [} [} |
4610315 | nc9 0 0 0 0
46.103.16 | nc10 0 0 0 []
4610317 | a2 0 0 0 0
Ready — #Palls: 26 #Errors: 0 Connected to 10.127.184.11 | .:|j|

Figure 53. Verifying data for all streams enabled is received

3.3.4 Attach measurement application to stream analysis

1)
2)
3)
4)
5)

N Recu3 - [Entry]

Set Use Live Analysis to Yes.

Click send to commit changes.

| W W

L]

|#°] Operate View Window Help

Do & W @

Click Re-read to verify change was saved correctly.

Go to Flow measurement > (AGAn-n) > Analysis > Analysis Setup tab.

Verify that all components entries automatically configured to “Use Therms”.

= THERMSMAST r 1 .
T —— Analysis Setup | Fixed Analysis Data | Live Analysis Data ] Therms Setup |
. Totalflow - TCP
Totalflow - USB PP T i = - Value
Totalflow - COMO o 30 NG ARENES i
TF Remote - COM1 11.1.15 l_Use Fixed Or Last Good On | ast Good '
Used - COM2 1115 Ir_‘ive Alfa.lysis Period £ 3600
=} Therms Master 11.0.17 | Heating Value Configuration ‘Use Therms
Setup 11.0.16 | Specific Gravity Configuratio:
-Communications 11.0.18 | N2 Configuration
-Component Tables 11.0.19 | CO2 Configuration
. /0 Interface 11.0.23 | Methane Configuration H Il
- Flow Measurement 11.0.20 | H2S Configuration \Use Therms
A 11.0.21 | H20 Configuration \Use Therms i
ietulp = 11.0.22 | Helium Configuration Use Therms
nalysis '.
-D\gil:| Outputs 11.0.24 | Ethane Configuration ‘Use Therms
-No Flow 11.0.25 | Propane Configuration g:Use Therms I
Adv Setup 11.0.26 | N-Butane Configuration Use Therms |
Ready #Polls: 135 #Errors: 0 Connected to 10.127
L = = = .

Figure 54. Configuring measurement application to receive live analysis
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6) Go to the Therms setup tab and insert parameters values as shown in Table
10.

Table 10. Therms setup parameters

Parameter Value Description
Attached to (ngfgzl L Choose stream associated with the tube from the
stream # : drop down menu.
example)
1111 Recommend value: Use default value in the BTU
Stream ID (Default used User Stream ID parameter obtained in Section
for our 3.2.2. This ID is normally in 4-digit set format,
example) NNNN, where N is the stream number.
Analyzer Default =1 Insert the analyzer Modbus ID configured in the
Modbus ID analyzer. Valid range 1-247
Stream Source 46 Application Number assigned to the NGC client
App when added.

7) Click send to save changes.
8) Click Re-read to verify parameters were saved correctly (see Figure 55).

B Pccu32 - [Entry) - L T =

|| Operate View Window Help - & x

=l e RO AR
=+ THERMSMAST
Communications
. - Totalflow - TCP
Totalflow - USB
Totalflow - COMO
TF Remote - COM1

Used - COM2 1.1 e
—-Therms Master 11.0.66 | Stream Source App 46

| Analysis Setup ] Fixed Analysis Data | Live Analysis Data: Therms Setup |

Description Value

11.0.41 | Anached To Stream# Stream 1

11.1.13 | Stream ID 1M1 I
Analyzer Modbus ID or Btu Stream Unit 1

Setup
Communications
Component Tables

+-1/0 Interface

&) Flow Measurement

| B AGA3-1

~nCatun

Ready . #Polls: 152 #Errors: 0 Connected to 10.1

Figure 55. Associate analysis stream with measurement tube

9) Verify the application is receiving data by going to the Live Analysis Data
tab. Click Re-read or check the Monitor box to verify that updates from
Therms are received and the analysis values are displayed. Update
frequency depends on the analysis cycle. See Figure 56.
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[, Pocu32 - Entryl _ . : L |
#'| Operate View Window Help -2 %
i == S S A AR
- .THERMSMAST . [Ana\ysis Setup I Fixed Analysis Data| Live Analysis Date \‘Therms Setup.
=-Communications .
' Totalflow - TCP
Totalflow - USB PRECHpEoH Valve
Totalflow - COMO 11.5.1 Last Update from THERMS 07/31/13 16:53:01
TF Remote - COM1 11.22 | Last Update from Other Source 01/01/1900 00:00:00 I
Used - COM2 11.3.45 | Heating Value Live @ Tb and Pb 1058.722
=-Therms Master 11.3.44 | Real Specific Gravity Live @ Th and Pb 0.6248695
Setup 11.3.46 | N2 Live 12.342162
Communications 11.3.47 | CO2 Live _§1.ﬂ39281 I
Component Tables 11.351 | Methane Live 89.59946
B 1/O Interface 11.3.48 | H2S Live 0 f
f Flow Measurement 11.3.49 | H20 Live 0
E-AGA3-1 11350 | Helium Live 0 "
etuD " 11.3.52 | Ethane Live 5.040021
Dutpuls 11.3.53 | Propane Live 1.017453
No Flow 11.3.54 | N-Butane Live 0.3162931 ul
. AdvSetun 11.3.55 | |-Butane Live 0.3079256 i
Ready #Polls: 55 #Errors: 0 Connected to 10.127

Figure 56. Verify measurement tube receives analysis data

10) If the Master has additional tubes, repeat steps 1-9 for each of them.

11) If data is being received and used in the measurement calculations then the
communication between the analyzer and the meter is successful.

3.4 Configure additional XSeries®* units

If there are additional units needing analysis data from the NGC at the site, the
devices must all be configured as Therms Masters and a NGC server application
must be added for each to serve their requests for data. Repeat steps in Sections
3.2 and 3.3 assigning unique TCP ports and valid IP addresses as needed.

Currently, the Therms Slave application can only be supported using serial

communications.
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4.0 Configure Therms when connecting to third-party analyzer

As described in Section 1.4, analysis data can also be obtained from third-party
gas analyzers as long as they support the Daniels protocols 2251 or 2350A. If the
2251 protocol is supported it should be the first choice. If the customer must use
the 2350A protocol or this is the only protocol supported by the analyzer then the
Therms Master must be configured to use this protocol for its polling. This section
includes the configuration of the Therms Master for this last scenario. The details
of the configuration of the third-party analyzer are beyond the scope of this
document. Refer to the appropriate vendor documentation for details of their
implementation. Some general steps are provided as guideline.

The example included in this section uses serial ports to connect the flow
computer to the analyzer.

If using Ethernet to connect, you must have the analyzer’s IP address/TCP port to
be able to request the data.

4.1 Sample configuration

e Devices used: 1 Non-ABB Analyzer, 1 XFC
o Ports/Connections: serial interfaces for connection between devices
e Number of Tubes: 1

4.2 Assumptions

e The third-party analyzer and the XSeries®* are connected using serial
interfaces (RS-485).

e The XFC has measurement application added by default for its tube.

4.3 Procedure Overview

4.3.1 Configure the third-party analyzer

Use vendor documentation to configure the analyzer. The following are only
general steps:

1) Consult third-party analyzer vendor documentation to verify the addresses
reserved for 2350A polling. Please note that supporting additional
components will require addresses in addition to those configured by
default. Please see 5.3. If this is the case you must find out what analyzer
addresses can be used. Check if the use of the addresses is enabled.

2) Determine the streams configured.

3) Configure communication parameters — ensure to match communication
values to those used in the Therms Master.

4) Configure Modbus address for communications with the Therms Master.

PAUSE ) Take note of the address assigned to the analyzer, this address
: will need to be configured in the Therms Master.
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4.3.2 Configure the Therms Master
Configure communications interface/parameters to match those in the

analyzer.

Configure the Therms Master to use the 2350A polling protocol.

Attach measurement applications to the stream analysis.

Verify Analysis data is received.

4.4 Configure the XSeries® Therms Master

441 Verify PCCU connection and setup view

W N -

)
)
)
)

N

5)

Connect to the XFC local port.

Start PCCU.

Click on Entry button.

If connection is successful (main screen shows), click on View on the top

menu.

Change view to Expert from the drop down menu.

Window Help

= Toolbar
v | Status Bar
Tree View

Basic
Advanced

MI Serial - COMO
COmM1
Spare - COM2
# XMV Interface
-1/O Interface
L Flow Measurement
|
+-AGA3-2
[#-Display
| Holding Registers
[H-Operations

P Wi e

Current | Hourly | Daily | Events | chart |

AGA3-1

TotalFlow

Volume Flow Rate

Today's Volume

Yesterday's Volume
Accumulated Volume

Last Calc Period Volume

Diff. Pressure

Static Pressure

43.13 MCF/Day

26.09 MCF

2.74 InH20

14.07 PSIA

21.56 MCF
47.65 MCF

0.50 SCF

% Charger -0.00 VDC

Battery 12.28VDC

Energy Rate  43.13 MMBTU/Day
Today's Energy  26.08 MMBTU

Yesterday's Energy 21.56 MMBTU

Temperature
3.67Deg F

#Polls:

8 #Emors:

0 Connected to thermsmaster  Login: user

Figure 57. Changing Therms Master PCCU view to expert

4.4.2 Addthe measurement application

Depending on the configuration, the measurement device may already come with
a single tube measurement application added and configured. Follow this

procedure only if you need to add additional measurement applications for multi-
tube configurations such as our example.
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It is assumed that XMVs used to support additional tubes have been properly

installed and configured.

If the measurement applications needed have been added skip these steps and

proceed to “Add the Therms application” in procedure 4.4.3.

1) Go to station ID node > Applications tab.
2) Click the Add Application button.

3) Click “Application to Add” to display the drop down list.

4) Locate and choose the AGA Measurement (AGA-3 or AGA-7) application
from the drop down list. Application number will be automatically selected.

5) Click OK.
6) Click the send button to save changes.

7) Click re-read to verify the application has been added and it now appears in

the application list associated with the correct application number.
8) Repeat steps 1-7 for each of the additional tubes required.

4.4.3 Add the Therms Master application
1) Go to station ID node > Applications tab.
2) Click the Add Application button.

3) Click the Application to Add to display the drop down list.

4) Locate and choose the Therms Master application from the drop down list. If

this is the first time the Therms application has been added it will

automatically be assigned to application number 46 (see Figure 58).

5) Click OK to add the application.

App Number

Type

0

System

Communications

Communications

Communication.

Communications

Communications

/O Interface X5e

Display XSeries

[T- - - T R T - R FUR B S

Holding Register:

-
=]

Operations

=
—

AGA-3 M e

Add New Application

=)

App number

-
]

AGA-I M e

XMV Interface

Application to add

46 hd ITherms Master . "
g

[ override recommended app numbe:

[

oK

| (o

Figure 58. Add Therms Master application

6) Click the send button to save changes.

7) Click re-read to verify the application has been added and it now appears in
the application list associated with the correct application number. See
Figure 59. The application is also added to the configuration tree view on
the left and should be added under the “Communications” tree view item.
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8) Go to node ID > Communication to see that Therms Master is now listed
under communications in the tree view.

——
i PCCU32 - Entry.

Operate View Window Help

il s iR R

G W 4,

€

= | Entry

= THERMSMAST

£} Communications

L Totalflow - TCP
" - Totalflow - USB
i+ MMI Serial - COMO
- COM1

- Spare - COM2
XMV Interface
p=p [+ Therms Master
1/O Interface
=l-Flow Measurement
AGA3-1
AGA3-2

Display

Holding Registers
Operations

‘ Station Setup‘ Applications ‘App Licensing | Battery Information | Resources | System Log | Security Log | Ragistry‘

App Number

Type

System

Communications

Communications
= =

Communications

Communications

/0 Interface XSeries

Display XSeries

Holding Registers

Operations

AGA-3 Measurement

AGA-3 Measurement

rface

Therms Master )

Ready #Polls: 54 #Errors: 0 Connected to thermsmaster  Login: user

Figure 59. Verify Therms Master is added

4.4.4 Configure the Therms Master communication parameters

1) Go to Therms Master > Communications > Communications tab.

2) Insert parameters for communications as shown in Table 11.

Table 11. Therms Master communication parameter configuration

Parameter Value Description
Port COM2: Choose Port used to connect to analyzer
Port Type Serial Choose port type used must match the port
type on the analyzer.
Protocol Modbus Host Protocol when device is Master
ASCII
Register 32-bit or 16-bit Must Match the register format in the analyzer.
Format
- Choose the interface type used in configuration.

- Must match the interface used on the Analyzer.

Interface - RS-485 - When using the on-board serial interface

ensure the correct communication module has
been installed on the main electronic board.
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Parameter Value Description

Baud Rate : 9600 Must match communication parameters on the
Analyzer

Data Bits Default=7 Must match communication parameters on the
Analyzer

Parity Default= Even Must match communication parameters on the
Analyzer

Stop Bits 1 Must match communication parameters on the
Analyzer

3) Leave other default values unchanged.
4) Click the send button to save changes.

5) Click re-read to verify parameters were saved correctly.

| PCCU32 - [Entry] =B
[W:] Operate View Window Help
MED o E DL @
- THERMSMAST _“nmmumcatiun_ Statlstlcsl
E-Communications
- Totalflow - TCP
é--TotaIrow - USB Description Value
. Totalflow - COMO s Lo Sl
TF Remote - COM1 46.0.22 | Port Type Serial
.. Used - COM?2 46.0.6 Protocol Modbus Host (ASCII)
3 -} Therms Master 46.0.12 | Register Format 32 Bit Totaflow
--Setup 46.01 Interface Rs485
4602 | Baud Rate 9600
Component Tables 46.0.3 | Data Bits 7
- Slave 1 4604 | Parity Even
#-1/0 Interface 46.05 | Stop Bits 1
- Flow Measurement 46110 | Response Delay 0
AGRIL 46.1.1 ‘Xn'llllt Key [;e;ay {milliseconds): 10
B AGA3-2
- Display 46.1.2 Unkey Delay (milliseconds) 10
-Holding Registers 46.1.3 | Timeout (milliseconds) 3000
[ Operations 46.0.15 | Switched V-Batt/Operate Enable
46.0.13 | Retries 2
Ready #Polls: 17 #Errors: 0 Connected t

Figure 60. Verify communication parameter configuration

4.4.5 Configure the Therms Master Setup

1) Go to Therms Master > Setup > Therms Master Setup tab.

2) Configure the following parameters as shown in Table 12.

3) Ensure the Therms Master is enabled to scan the component code and
stream data address blocks as shown. For more details on address
assignment refer to Section 5.0.

4) If scanning for more than 13 components (parameter set to yes) refer to
Section 5.3 for details.

5) Enable streams individually depending on which is being used.
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Table 12. Therms Master setup parameter configuration

Parameter Value ~ Comments

Automatically

Device/App ID Leave Default

Filled
: n =0 (default value) if the Master is the only

User defined device with measurement runs needing
Numpgr of XFC/?(RCS (1 for our : analysis data (not serving Slaves)
receiving Analysis . .

example) ¢ n=number of Slave devices needing

~ analysis data.

Analyzer polling Use Daniel Use with third-party analyzers when
selection 2350A required.
Analysis Update Cvale time Cycle time is the only value available for the
Trigger Y Daniel 2350A protocol.
Modbus address of Insert the address conflg_ured in the

1 analyzer. Default Value = 1 (value range 1-
the analyzer

247).

Scan comp code @
3100 Yes Recommended
Scan stream data @
7600 Yes Recommended
Scan Stream 1 Yes Enabled if used
Scan Stream 2 Yes Enable if used
Scan Stream 3 Yes Enabled if use
Scan Stream 4 - Yes - Enabled if used

Enable if any of the streams include data for
No more than 13 components. See Section 5.3
for configuration details if enabled.

More than 13
components

6) Click the send button to save changes.
7) Click re-read to verify parameters were saved correctly.
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ﬁl PCCU32 - [Entry]

[@‘) Operate View Window Help HEER
sz couier - e
i fe= A AR
il T_HERMSMA_ST R Therms Master Setup ‘Ana\ysws Setup
fl E-Communications
i~ Totalflow - TCP -
Jowllow=Ls8 0.4.47 Devicel/APP IDDesC"meI1 Th Maste el
" Totalflow - COMO = T T ST SR
i umber of s Recievin
- TF Remote - COM1 46.107.1 RS 4 !
i Used - COM2
— E\-T_herms Master — External Polling Setup —
46.119.15 | Analyzer Polling Selection Use Daniel 2350A Poll
- Communications 46.119.16 | Analysis Update Trigger Use Cycle Time
Component Tables 46.119.9 | Modbus Address of Analyzer 1
- Slave 1 46.119.21 | Scan Comp Codes @ 3100 Yes
f| VO nterface 46119.22 | Scan Stream Data @ 7600 Yes
E--Flow Measurement
N -AGAS—I 46.119.23 | Scan Stream 1 Yes
Ll i 46.119.24 | Scan Stream 2 Yes
AGA3-2
il 5 46.119.25 | Scan Stream 3 Yes
B-Display
il - Holding Registers 46.119.26 | Scan Stream 4 Yes
| [1-Operations 46.119.27 | More than 13 Components No
"l Ready #Polls: 92 #Erors: 0 Connected to THERMSMAS
—— ——— _—— e —

Figure 61. Therms Master general setup using Daniel 2350A poll protocol

8) Go to the Analysis Setup tab. Under Notify internal tube applications, set the
stream number associated with the measurement run (tube) to yes. If more
than one stream will be used enable as needed.

9) Click the send button to commit changes.

10) Click re-read to verify parameters were saved correctly.

5 | Operate View Window Help REEY

=Rk Al AL

= THERMSMAST e = -
Therms Master Setup{ Analysis Setup
=+Communications

Totalflow - TCP

Totalflow - USB Desciition I S
T e {3 Notify Internal Tube Applications —
- TF Remote - COM1 46.107.0 e e D b
~Used - COM2 5 8rq [Vee Smaiml. o ...
- Therms Master 451070 R s
— Setup 461070 | Use Stream 4 No
Communications
Component Tables -- Analysis Rejection Limits —
Slave 1 461250 | Mole Percent High Limit 101
/0 Interface 461251 | Mole Percent Low Limit [}
- Flow Measurement 46.1252 | Specific Gravity High Limit I
: i‘:};“lss‘s 461253 | Specific Gravity Low Limit ]
ol i 461254 | Heating Value High Limit 2000
e 46.1255 | Heating Value Low Limit 0

Speed of Sound
+ Display
Holding Registers
#-Operations

Revead | [ Monitor Pit | [ Screensave | [ send | close |[ Help xHp @ |

Ready #Polls: 105 #Ermors: 0 Connected to 10.127.184.55 Logiﬁ:user

Figure 62. Therms Master analysis setup for internal tube applications
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4.4.6 Attach the measurement applications to the analysis streams

This procedure configures the measurement applications to use live analysis data
received and processed by the Therms application. Please note that these are the
“‘internal” measurement applications instantiated in the Therms Master. Use this
procedure to associate a stream with the measurement tube.

1) Go to Flow measurement > (AGAn-n) > Analysis > Analysis Setup tab.

Set Use Live Analysis to Yes.
Click send to commit changes.
Click Re-read to verify change was saved correctly.

)
)
)
5) For each component configuration set to Use Therms.
) Click send again to commit changes.

)

Re-read to verify configurations were saved correctly.

I
P&, PCCU32 - [Entry]

O R T

[} Operate View Window

il & T el @ | @ | g

Help

@

= THERMSMAST a -
E O Analysis Setup}\xed Analysis Data | Live Analysis Data | Therms Setup‘
B
Totalflow - TCP =
- Totalflow - USB Description Value
Totalflaw - COMO 11.6.1 | Use Live Analysis Yes -
T %mote _COML 11115 rU.r'e Fixed Or Last Good On | a5t Good
- Used - COM2 11.15 | Live Analysis Period 3600
£} Therms Master 11.0.17 | Heating Value Configuration :Use Therms
- Setup 11.0.16 | Specific Gravity Configuration:Use Therms
Communications 11.0.18 | N2 Configuration Use Therms
-~ Companent Tables 11.0.19 | CO2 Configuration Use Therms
~Slave 1 11.0.23 | Methane Configuration Use Therms
| @ VOInterface 11.0.20 | H2S Configuration Use Therms ¥
> F}f’)‘:gﬁ:aiuremem 11.0.21 | H20 Configuration Use Therms
F -> T S ti 11.0.22 | Helium Configuration Use Therms
- >€TUD
11.0.24 | Ethane Configuration Use Therms
- Digital Outputs 11.0.25 | Propane Configuration Use Therms
M No Flow 11.0.26 | N-Butane Configuration Use Therms
- Adv Setup 11.0.27 | I-Butane Configuration Use Therms
- Speed of Sound 11.0.28 | N-Pentane Configuration Use Therms
- AGA3-2 11.0.29 | I-Pentane Configuration Use Therms
Ready #Polls: 1468 #Errors: 0 Connected to THE

Figure 63. Therms Analysis Setup

8) Go to the Therms setup tab and insert parameters values as follows.

Table 13. Therms Setup parameters

Parameter ~ Value

Attached to
stream #

Example= 1

Description

: Choose stream associated with tube from the drop
- down menu

Stream ID XXXX

Assign the associated stream sampled by the third-
party analyzer.
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Parameter Value Description

Analyzer Default =1 Insert the analyzer Modbus ID configured in the
Modbus ID analyzer. Valid range 1-247

Stream Source Application Number assigned to the Therms Master
App 46 by default. User the correct number if another

: number was used.

9) Click send to save changes

10) Click Re-read to verify parameters were saved correctly.

% PCCU32 - [Entry]

e

|| Operate View Window

i B i )| &

Help

% | 4, | @

E-THERMSMAST

[ Communications

i~ Totalflow - TCP

.- Totalflow - USB

- Totalflow - COMO
+-TF Remote - COM1
- Used - COM2

- Therms Master

Setup
Communications
-Component Tables

-Slave 1

H-I/0 Interface
t=>-Flow Measurement
! =-AGA3-1

-Setup
- Analysis )
Diaital Outnoue

| Analysis Setup | Fixed Analysis Data | Live Analysis Data | Therms Setup

Description

Value

11.0.41 | Attached To Stream# Stream 1

11.1.13 | Stream ID 1M1

11.1.14 | Analyzer Modbus ID or Btu Stream Unit Number | 1

11.0.66 | Stream Source App 46

Ready

#Polls: 1469 #Errors:

0 Connected to THE .

Figure 64. Associate analysis stream with measurement tube

11) Verify the Therms Master is receiving analysis data by going to the Live
Analysis Data tab and verify that updates from Therms are received and
that the analysis values are displayed. Update frequency depends on the
analysis cycle.
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P, Pccuz2 - [Entrfﬁ fa— ] ==y X
[#'] Operate View Window Help - = =
MMED e DL @
E THERMSMAST -
X Ene | Analysis Setup I Fixed Analysis DEE Live Analysis Data Pherms Setup
=-Communications
- Totalflow - TCP
Totalflow - USB Description Value
[ Totalflow - COMO 11.51 Last Update from THERMS 0702113 10:3!6:4i)
| _TF Remote - COML 11.2.2 | Last Update from Other Source - 01/017T900 00:00:00
Used - COM2 11.3.45 | Heating Value Live @ Tb and Pb 1056.356
| | 5 Therms Master 11.3.44 | Real Specific Gravity Live @ Tb and Pb 0.6242242
L -Setup 11.3.46 | N2 Live 2.498339
L] - Communications 11.347 | CO2 Live 0.9906083
[l -~ Component Tables 11.3.51 | Methane Live 89.61132
l ~Slave 1 11.3.48 | H2S Live 0
ul -1/0 Interface 11349 | H20 Live o
|| <EFlow Measurement 11.3.50 | Helium Live 0
L 11352 | Ethane Live 4.948553
» - Analysis »
igital Outputs 11.3.53 | Propane Live 1.013169
-No Flow 11.3.54 | N-Butane Live 0.3021925
il Adv Setup 11.355 | |-Butane Live 0.3025397
R 11 18R | N Pantanal iva 01014938

Figure 65. Verify Therms Master is receiving analysis data

12) If data is being received and used in the measurement calculations then the
communication between the analyzer and Master device is successful.

13) If attaching a Slave, configure Slave as indicated in the next sections. If no
Slave is attached you have completed your configuration.

4.4.7 Configure Slave

If a Slave device is attached to the Master in this configuration, the configuration in
the Therms Master should be the same steps as in Section 2.6.6.

4.5 Configure XSeries® Therms Slave

If a Therms Slave is attached to the Master in this configuration, the configuration
should be the same steps as in Section 2.7. If the Therms Slave is sharing the
same communication bus with the Therms Master and the analyzer ensure the
Modbus address is unique and the communication parameters match.
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5.0 Modbus reference information

The information included in this section provides more details on the configuration
options available when using Daniel 2350A protocol polling protocol between
third-party analyzers and XSeries® devices.

5.1 Addresses component ID codes

The Therms Master must be enabled to scan component ID Codes by setting scan
comp code @ 3100 parameter to yes. The 3100 address block is assigned to the
CID codes. Table 14 shows the CID assignment for each of the addresses
contained in this block (range 3140-3155).

Table 14. Modbus addresses for each Component ID code

Modbus Description Modbus Description

3140  CID#1 code 3148 CID#9 code

3141 CID #2 code 3149 CID #10 code

3142 Ty v e COde

3143 CID #4 code 3151 | CID #12 code

3144 CID #5 code 3152 CID #13 code

3145 CID #6 code 3153 - CID #14 code

3146 CID #7 code 3154 CID #15 code

3147 CID #8 code 3155 CID #16 code

5.2 Addresses for stream data

The Therms Master must be enabled to scan stream data by setting the scan
stream data @ 7600 parameter to yes. The 7600 block is assigned to 4 streams.
Table 15 summarizes the address range per stream. Table 16, Table 17, Table 18
and Table 19 show the specific addresses per each stream.

Table 15. Modbus address range assignment per stream

Modbus Address Range Stream
7621-7640 1
7641-7657 2
7661-7680 3
7681-7700 4
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Table 16. Modbus addresses for stream 1

Modbus Description Modbus Description

7621 Date Stamp 7631 CID #9 mole %
7622 Time Stamp 7632 CID #10 mole %
7623 - CID #1 mole % - 7633 - CID #11 mole %
7624  CID#2mole% 7634 CID#12 mole %
7625 CID #3 mole % 7635 CID #13 mole %
7626 CID #4 mole % 7636 Gross Heating Value (dry BTU/scf)
7627 CID #5 mole % 7637 - Relative Density
7628  CID #6 mole % 7638 . Unnormalized Total
7629 CID #7 mole % 7639 Methane Number
7630 CID #8 mole % 7640 Spare

Table 17. Modbus addresses for stream 2

Modbus Description Modbus Description

7641 Date Stamp 7651 CID#9mole %
7642  Time Stamp 7652 ~ CID #10 mole %
7643 CID #1 mole % 7653 CID #11 mole %
7644 - CID #2 mole % 7654 - CID #12 mole %
7645  CID#3 mole % 7655 ' CID #13 mole %
7646 CID #4 mole % 7656 Gross Heating Value (dry BTU/scf)
7647 CID #5 mole % 7657 Relative Density
7648 CID #6 mole % 7658 Unnormalized Total
7649  CID#7 mole % 7659 . Methane Number
7650 CID #8 mole % 7660 Spare

Table 18. Modbus addresses for stream 3

Modbus Description Modbus Description

7661 Date Stamp 7671 CID #9 mole %

7662 Time Stamp 7672 CID#10 mole %

7663  CID#1 mole % 7673  CID #11 mole %

7664 CID #2 mole % 7674 CID #12 mole %

7665 CID #3 mole % 7675 CID #13 mole %

7666 CID #4 mole % 7676 Gross Heating Value (dry BTU/scf)
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5.3 Addresses for additional components

Modbus Description Modbus Description
7667  CID #5 mole % 7677 ' Relative Density
7668 CID #6 mole % 7678 Unnormalized Total
7669 . CID #7 mole % 7679 Methane Number
7670 CID #8 mole % 7680 Spare
Table 19. Modbus addresses for stream 4

Modbus Description Modbus Description
7681 Date Stamp 7691 CID #9 mole %
7682 . Time Stamp 7692 - CID #10 mole %
7683 CID #1 mole % - 7693 CID #11 mole %
7684 CID #2 mole % - 7694 CID #12 mole %

7685 CID #3 mole % 7695 CID #13 mole %
7686 CID #4 mole % 7696 : Gross Heating Value (dry BTU/scf)
7687 CID #5 mole % 7697 Relative Density
7688 CID #6 mole % - 7698 : Unnormalized Total
7689 CID #7 mole % - 7699 ~ Methane Number
7690 CID #8 mole % 7700 Spare

When using the Daniel 2350A protocol the default polling addresses cover only 13
components in the analysis data. If the user needs support for more than 13
components then the more than 13 components parameter needs to be set to yes

(Figure 66).

Please note that 3 additional components (extra CID moles 5’s) are supported per
stream (labeled as components 14 to 16). In this case the user needs to supply
additional addresses to be scanned.
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5.3.1

[Fey, PeCu32 - [Entry]

[#'] Operate View Window Help

B eE S Bl @
E—J-THERMSMA-ST ) mm‘
| =-Communications
- Totalflow - TCP
Totalflow - USB Description Value
Totalflow - COMO 0.4.47 Device/APP 1D Therms Master
TF Remote - COM1 461071 Number of XFCs/XRCs Recieving Analysis 1
Used - COM2
- Therms Master --- External Polling Setup -
Setup 46.119.15 | Analyzer Polling Selection Use Daniel 2350A Poll
I i Communications 46.119.16 | Analysis Update Trigger Use Cycle Time
Component Tables 461199 | Modbus Address of Analyzer 1
- Slave 1 46.119.21 | Scan Comp Codes @ 3100 Yes
| S gg\i":j;;iﬁemem 46.119.22 | Scan Stream Data @ 7600 Yes
W AGAL1 4611923 | Scan Stream 1 Yes
1 %I--AGA}Z 46.119.24 | Scan Stream 2 Yes
W & Display 46.119.25 | Scan Stream 3 Yes
W - Holding Registers 46.119.26 —Esin_ﬁlream«l Yes
Nl & operations 46 119 27C_More than 13 Components > Yos o
W 46.107.2 Stream 1 Comp 14 Modbus Address 0
I 46.107.3 Stream 1 Comp 15 Modbus Address 0
| 46.107.4 Stream 1 Comp 16 Modbus Address ]
M 46.107.5 Stream 2 Comp 14 Medbus Address 0
46.107.6 Stream 2 Comp 15 Modbus Address 0
i 46.107.7 | Stream 2 Comp 16 Modbus Address 0
i 46.107.8 Stream 3 Comp 14 Modbus Address 0 Y
46.107.9 Stream 3 Comp 15 Modbus Address 0 M
i 46.107.10 | Stream 3 Comp 16 Modbus Address 0
46.107.11 | Stream 4 Comp 14 Modbus Address 0
Ready #Polls: 113 #Errors: 0 Connected to THERMSM

Figure 66. Daniel 2350A protocol support for additional components

To configure the additional addresses:

1) Find out what addresses can be used to poll the third-party analyzer. This
information must be provided by the analyzer’s vendor. Ask your vendor or
consult the manual for the correct addresses (range). Check to see if the
use of the addresses is enabled in the device.

2) Once you get your addresses insert them following these guidelines (see

example):

- Modbus Addresses must be in sequential order for each stream.
- Components not used are assigned an address of zero (0).
3) After you have entered the addresses correctly, click Send to save

configuration.

4) Verify addresses are saved correctly.

Example

Table 20 shows address assignments when stream 1 requires 14 components,
Stream 2 requires15 components and Stream 3 requires 16 components. For this
example the Modbus addresses start at 9000. See Figure 67 to see actual

configuration.
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Table 20. Additional component address assignment example

Modbus Description Modbus Description

9001 Stream 1 Comp 14 9021 Stream 3 Comp 14
0 Stream 1 Comp 15 9022 Stream 3 Comp 15
0 Stream 1 Comp 16 9023 Stream 3 Comp 16
9011 Stream 2 Comp 14 0 Stream 4 Comp 14
9012 Stream 2 Comp 15 0 Stream 4 Comp 15
0 Stream 2 Comp 16 0 Stream 4 Comp 16

[87] Operate View Window Help

i3 =E®

o
o
i

) & | ©

=+ THERMSMAST
= Communications
- Totalflow - TCP

Therms Master Setup | Analysis Setup

53 #Errors:

Figure 67. Modbus address configuration for more than 13 components

- Totalflow - USB DEEEnphi i
d Totalflow - COMO 46.119.22 | Scan Stream Data @ 7600 Yes
. TF Remate - COM1 46.119.23 | Scan Stream 1 Yes
- Used - COM?2 46.119.24 | Scan Stream 2 Yes
&-Therms Master 46.119.25 | Scan Stream 3 Yes
- Setup 4611926 | Scan Stream 4 Yes
- Communications 46.119.27 | More than 13 Components Yes
: Component Tables 46.107.2 Stream 1 Comp 14 Modbus Address 9001
B-1/0 Interface 46.107.3 || Stream 1 Comp 15 Modbus Address 0
i+ Flow Measurement 461074 || Stream 1 Comp 16 Modbus Address 0
"igigé 46.107.5 || Stream 2 Comp 14 Modbus Address 9011
o . ) 46.107.6 Stream 2 Comp 15 Modbus Address 9012
ispla:
b : Y = 46.107.7 || Stream 2 Comp 16 Modbus Address 0
- Holding Registers
[ Operations 46.107.8 || Stream 3 Comp 14 Modbus Address 9021
: : - 461079 Stream 3 Comp 15 Modbus Address 9022
Analysis Trend File [
46107 10 || Stream 3 Comp 16 Modbus Address 9023
46.107.11 || Stream 4 Comp 14 Modbus Address 0
46.107.12 || Stream 4 Comp 15 Modbus Address 0
46.107.13 || Stream 4 Comp 16 Modbus Address 0
[ Monitor [ Print ] [ Screen Save I [ Send I [ Close I [ Help
Ready #Polls:
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6.0 Related reference documentation

- Drawing #
Base Board - Description . .
(ABB Web Site Link)
XFC XFCG4 (2103328) Board Pinouts 2104122
XFCG4 (2103328 Board) COMM2 to Ext
XFC Multivariables w/RTD Probe 2104126
Therms Station Wiring NGC/PGC to XFC Slave
XFC to XFC Master 2102928
XRC XRCG4 (2103329) Board Pinouts 2104123
XRCG4 (2103022 BD) COMM1 to Ext
XRC Multivariables w/RTD Probe AL iras
Therms Station Wiring NGC/PGC to XFC Slave
XRC to XRC Master 2102929
XRCG4 (2103329 BD) COMM1 To External
XRC Multivariable w/RTD Probe 2103022
XRC XRCG4 (2103329 BD) COMM2 To External 2104140

Multivariable w/RTD Probe
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