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Organization & Style

Introduction

The following manual is to serve as a supplement to the ABB XSeries User’s
Manual when the user has purchased TFIO modules. The information contained in
this manual should provide an experienced flow meter technician with the
instructions necessary to install and set up TFIO modules on XSeries equipment.

Each chapter in this manual presents information in an organized and concise
manner. Readers are able to look at the headings and get a broad picture of the
content without reading every word. Additionally, there are overviews at the
beginning of each chapter that provide the user with an idea of what is in the
chapter and how it fits into the overall manual.

Chapter Descriptions

Chapter Name Description
Provides a description of ABB’s hardware
1 XSeries Technolo technology that forms the basis for the XSeries
9y system as well as the software technology that
makes it extendable and flexible.
Provides a general overview of the TFIO module
2 TFIO Module System | system, general specifications, enclosure sizes and
point limitations.
TFIO Valve Control _l\/IoduIe_#210041_2_- Provides the user Wlth d_etalled
3 instructions for wiring and communicating with the
Interface Module
module.
TFIO Analog Output _l\/IoduIe_#210041.5.- Provides the user YVIth Qetalled
4 instructions for wiring and communicating with the
(4-20mA) Module
module.
Module #2100418 - Provides the user with detailed
TFI10 Analog Input . . . . .
5 instructions for wiring and communicating with the
(Type II) Module
module.
I Module #2100421 - Provides the user with detailed
TFIO Communication | . . o g .
6 instructions for wiring and communicating with the
Interface Module
module.
TFIO Combo Digital _l\/IoduIe_#210054_3_- Provides the user Wlth d_etalled
7 instructions for wiring and communicating with the
Module
module.
TFIO 4-Point Module #2100869 - Provides the user with detailed
8 Thermocouple Input instructions for wiring and communicating with the
Module module.
TFIO 4-Point 100Q Module #2101018 - Provides the user with detailed
9 Platinum RTD Input instructions for wiring and communicating with the
Module module.
Contains a table listing of all the registers that are
. 1/0O Interface L
Appendix A o . turned on when the 1/O Interface application is
Application Registers
selected.
. ABB Definitions and Definitions and acronyms for ABB terms used in this
Appendix B
Acronyms manual.

Vi




Getting Help

ABB takes pride in the ongoing support provided to customers. When purchasing
a product, the user receives documentation that answers many questions;
however, ABB Technical Support provides an 800 number as an added source of
information.

When requiring assistance, call: USA: (800) 442-3097/International: +1
9183384888.

Before Calling

e Know the ABB model and serial number, if applicable. Serial numbers
can be found on a plate located on each unit.

o Be prepared to give the customer service representative a detailed
description of the problem.

¢ Note any alarms or messages as they display.
e Prepare a written description of problem.
¢ Know the software version, board and optional part numbers.

Key Symbols

The following symbols are used frequently in the manual. These are intended to
catch the eye and draw attention to important information.
(N

FY] z ,i Intended to draw attention to useful information or to clarify a
‘47~ statement made earlier.

TIP Intended to draw attention to a fact that may be useful or helpful
in understanding a concept.

Intended to draw attention to a statement that might keep the
user from making a mistake, keep the user from destroying

CAUTION‘? equipment or parts or keep the user from creating a situation that
could cause personal injury if caution is not used. Please refer to
the Safety Practices and Precautions section for additional
information.

Intended to draw attention to a statement regarding the likelihood
of personal injury or fatality that could result from improper

WARNINEE} access or techniques used while working in hazardous locations.
Please refer to the Safety Practices and Precautions section for
additional information.

Safety Practices and Precautions

This manual contains information and warnings that have to be followed by the
user to ensure safe operation and to retain the product in a safe condition.
Installation, maintenance and repairs should only be performed by a trained and
qualified technician. Please refer to the certification drawings shipped with this unit
for specific guidelines. Extra copies of the certification drawings, referenced on the
unit’s name tag, can be obtained, free of charge, by contacting ABB Technical
Support at the number listed in the Getting Help section.

Vii



Safety Guidelines

Safety First

DO NOT open the equipment to perform any adjustments,
measurements, maintenance, parts replacement or repairs until all
external power supplies have been disconnected.

Only a properly trained technician should work on any equipment with
power still applied.

When opening covers or removing parts, exercise extreme care. Live
parts or connections can be exposed.

Installation and maintenance must be performed by person(s)
qualified for the type and area of installation, according to national and
local codes.

Capacitors in the equipment can still be charged even after the unit
has been disconnected from all power supplies.

Various statements in this manual, identified as conditions or practices that could
result in equipment damage, personal injury or loss of life, are highlighted using
the following icons:

result in damage to the equipment, other property and/or

Exercise caution while performing this task. Carelessness could
CAUTION?

personal injury.

condition does not exist. This task may not be undertaken until

STOP. Do not proceed without first verifying that a hazardous
WARNING

Equipment Markings

S

proper protection has been adopted or the hazardous condition
has been removed. Personal injury or fatality could result.
Examples of these warnings include:

¢ Removal of enclosure cover(s) in a hazardous location
must follow guidelines stipulated in the certification
drawings shipped with this unit.

e If unitis installed or to be installed in a hazardous
location, the technician must follow the guidelines
stipulated in the certification drawings shipped with this
unit.

e Access to the unit via PCCU cable in a hazardous
location must follow guidelines stipulated in the
certification drawings shipped with this unit.

e Connecting or disconnecting equipment in a hazardous
location for the installation or maintenance of electrical
components must follow guidelines stipulated in the
certification drawings shipped with this unit.

¢ WARNING indicates a personal injury hazard
immediately accessible as one reads the markings.

e CAUTION indicates a personal injury hazard not
immediately accessible as one reads the markings or a
hazard to property including the equipment itself.

Protective ground (earth) terminal.

viii



Grounding the Product

If a grounding conductor is required, it should be connected to the grounding
terminal before any other connections are made.

Operating Voltage

Before switching on the power, check that the operating voltage listed on the
equipment agrees with the power being connected to the equipment.

Danger From Loss of Ground

A grounding conductor may or may not be required, depending on the hazardous
classification. If required, any interruption of the grounding conductor inside or
outside the equipment or loose connection of the grounding conductor can result
in a dangerous unit. Intentional interruption of the grounding conductor is not
permitted.

Safe Equipment

If it is determined that the equipment cannot be operated safely, it should be taken
out of operation and secured against unintentional usage.
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1.0 ABB® XSERIES TECHNOLOGY

XSeries technology from the Totalflow division of ABB is a unique milestone in the
development of technology that targets low power, remote applications. This
technology reflects a simplicity that is straightforward, useful, fully functional and
expandable.

XSeries technology is a combination of an integrated, object-oriented, real-time
software system and state-of-the-art electronics. The system extends into
Windows® and .Net® host systems supplied by ABB or others. With tools such as
ABB'’s Protocol Integration Toolkit, ABB can help bring all of this technology, new
and legacy, together in the system.

The X in XSeries stands for extendable. At each layer of the system, whether 1/0
points, communication channels, protocols or software applications, functionality
can be extended as time goes by. Product acronyms beginning with the X are
extendable devices: XFC (flow computer) and XRC (remote controller or RTU).

ANy
- —

FYI _@\ Generic references to XSeries, XFC, and XRC products include
‘W~ the initial XSeries legacy product line, now called G3 (third
generation), and the newer G4 (fourth generation) products.
References specifically calling out the XFC®* or XRC®* are
specific to only the G4 product line. The following electronic
board numbers will assist the user in determining the equipment
version:

Legacy G3 XSeries boards:

e  XFC P/N 2100204-xxx
e XRC P/N 2100355-xxx

Generation 4 (G4) XSeries boards:

e XFC® P/N 2102838-xxx
o XRC®* P/N 2103022-xxx

1.1 Hardware Technology

The foundation of the XSeries technology begins with two main electronic boards
and extends to DIN-mounted module technology. These boards are low power,
microprocessor-based devices that are designed to meet a wide range of
measurement, automation, monitoring, control and alarming applications for
remote oil and gas systems of all types.

111 XSeries Flow Computer Board

The XFC board is the basis for all XSeries flow computers. By adding TFIO
modules, the I/O can be expanded. For more information on the XFC-based 1/O,
please see the XFC Board section within this manual.

The XFC board is designed to mount inside the enclosure front door. A basic set
of /O is included on the XFC board (See Figure 1-1 and Table 1-1). /O
expansion is accomplished via ABB’s 12C I/O bus using TFIO modules.

1111 XFC Onboard I/0

e Integral Multivariable Transducer (XIMV) interface: 1 SP, 1 DP and 1
TF

2101226-001 rev. AD Page 1-1



e Two (2) user analog inputs

)
e Two (2) user digital outputs
e Two (2) user digital inputs or two (2) user high speed pulse inputs
e Two (2) RS-232 or -485 comm ports (selectable via the addition of a

comm interface module)
e Interface for TFIO modules
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Figure 1-1 XFC®* Board
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Table 1-1 XFC%* Board Identification

Nu:'r?ber Description Nu:'r?ber Description

1 Battery Connection 14 Memory Backup Enable/Disable

2 1/0 Module Interface 15 XIMV Interface

3 LCD Display Interface 16 Analog Input Connector

4 PCCU Interface 17 RTD Connector

5 USB Extension Port 18 Pulse Input and Digital Output Connectors

6 SD Card 19 Remote Communications Connector Comm 1
7 Ethernet Connector 20 Remote Communications Connector Comm 2
8 Reset Button (Warm Start) 21 External Charger

9 Keypad Connector 22 Remote Comm 1: Module Plug-In

10 Security Switch 23 Remote Comm 1: RS-485 Termination Jumper
11 Lithium Battery 24 Remote Comm 2: Module Plug-in

12 Battery Cover 25 Remote Comm 2: RS-485 Termination Jumper
13 Battery Mounting Bracket 26 CPU Engine Card

1.1.2 XSeries Remote Controller Board

The XRC board is the basis for all XSeries remote controllers (RTUs). Its
dimensions are the same as the XFC board. As a result, it can be used in all ABB
enclosures. By adding TFIO modules, the 1/0 can be expanded. For more
information on the XRC-based I/0O, please see the XRC Board section within this

manual.

The XRC board is designed to mount inside the enclosure front door. A basic set
of I/0 is included on the XRC board (See Figure 1-2 and Table 1-2). I/0
expansion is accomplished via ABB’s 12C I/O bus using TFIO modules.

1.1.21 XRC Onboard 1/0

Five (5) user analog inputs

Four (4) user digital outputs

Four (4) user digital inputs: can be used as either digital inputs or high
speed pulse inputs

Two (2) RS-232 or -485 comm ports (selectable via the addition of a
comm interface module)

Interface for TFIO modules

2101226-001 rev. AD
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Table 1-2 XRC®* Board Identification

Nu:r?ber Description Nu:'r?ber Description

1 Battery Connection 15 Analog Input Connector

2 1/0 Module Interface 16 Analog Input Type Selection Jumper Pins

3 LCD Display Interface 17 Auxiliary Power Output Connector

4 PCCU Interface 18 DeBounce Enable/Disable

5 USB Extension Port 19 A Pulse Inputs/Digital Outputs Connector

6 SD Card 20 B Pulse Inputs/Digital Outputs Connector

7 Ethernet Connector 21 A Remote Comm 1 Connector

8 Reset Button (Warm Start) 22 B Remote Comm 2 Connector

9 Keypad Connector 23 External Charger (Solar Panel) Connector

10 Security Switch 24 Remote Comm 1: Module Plug-In

11 Lithium Battery 25 Remote Comm 1: RS-485 Termination Jumper
12 Battery Cover 26 Remote Comm 2: Module Plug-in

13 Battery Mounting Bracket 27 Remote Comm 2: RS-485 Termination Jumper
14 Memory Backup Enable/Disable 28 CPU Engine Card

1.1.3  TFIO Modules

The hardware functionality of XSeries devices can be extended in a flexible and
simple manner by adding modular 1/O, as needed. ABB’s TFIO modules are
designed to accommodate low power situations and harsh environments at an
economical cost (see Figure 1-3). The system recognizes the module types
automatically and configures the 1/O Scanner subsystem accordingly. For more
detailed information, please see Chapter 3 - TFIO Module System.

1.1.3.1 1/0 Application

ABB’s I/0O application provides an environment that automatically recognizes and
configures the TFIO modules (as well as supports onboard I/O) for the XSeries
products. Its features are:

Features

e Automatically recognize and configure TFIO modules on I12C bus
e  Support onboard I/O
o Efficient I/0O protocol between the modules and the main electronics

board

e Control “State Of” module LEDs to save power and provide
diagnostics

e Support up to eight (8) instances of each module type with the
exception of the communication interface module and the digital /0

e Automatically scales analog channels into preferable units based on
user-entered calibration data

2101226-001 rev. AD
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Figure 1-3 TFIO Modules

1.2 ABB XSeries Framework

The XSeries framework incorporates sophisticated and flexible file system
architecture, an object-oriented application manager, dynamic data register
addressing, pre-built objects (applications) and IEC applications with their
variables. This produces an integrated framework that is adaptable by the user.

Access to most data is made available through files and through a unique register
referencing scheme. In this scheme, a register reference is composed of three
parts: APP.ARAY.REGISTER. This is discussed further within this chapter.

1.21 File System Architecture

The XSeries hardware supports two virtual drives: tfData and tfCold (see Figure
1-4). Application configuration and data (i.e., historical logs) information are stored
in tfData. Cold boots erase RAM; therefore, this deletes any configuration and/or
data files saved in tfData. Applications will have to be reinitialized. Warm boots will
not affect configuration and data files in tfData.

1.2.141 tfCold

The NAND FLASH contains tfCold and other elements. tfCold is primarily a
backup drive to restore the tfData drive, minus any historical data, in case of a
cold boot.
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1.21.2 tfData

RAM includes tfData (current configuration data), historical logs and a file storage
area accessible to all applications through the file system. The RAM maintains this
information through a warm boot not through a cold boot. Most instances of
memory corruption can be corrected by executing a warm boot.

NAND FLASH
32 MB
Boot Loader RAM
16 MB
Windows CE P '
- > Operating System
Totalflow.exe
Task Memory
\FLASH B . .
File System < > \tfData File System

Totalflow.exe
\tfCold

Figure 1-4 System Architecture for the XSeries XFC and XRC

~»~- The RAM is backed up by an onboard lithium
FYl ’@: cell.

1.2.2 Variable Address Numbering System

ABB’s addressing system consists of three parts: the application slot number
(APP), the array number (ARRAY) and the register number (REG).

These memory locations (32-bits each) are formatted to hold
(APP.ARRAY.REGISTER) address information (see Figure 1-5) and serve as a
pointer to system memory.

o A A J
h'd Y Y

16-bit Register 8-bit Array 8-bit Application

Figure 1-5 (APP.ARRAY.REGISTER) 32-Bit Address Information
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A good example of the ABB register addressing format can be seen using
PCCUS32. This address is shown as three distinct fields separated by a period (i.e.,
101.0.9).

Connect PCCU32 to the target’'s (XFC/XRC) local port. Connect to the target by
clicking the Entry button on PCCU32’s standard toolbar. In Figure 1-6, the
variables displayed under the various PCCU32 tabs are shown with their
appropriate register address. Notice that valve control has been turned on as
application #101.

[, pecu3z - [Entry] [;]@
[C] operate view Window Help - |5 %
MMEC 06§ 41l @
= TOTALFLOWY e
= Communications
Totalflow - TCP
Totalflow - USE Description Value
Totalflow/2OM: 0.4.102 [Valve Control Name \Valve Control
TF Remote - COM1 R T —— U
SPARE-COM2Z 101.09 | TFIO Module ')
+ LevelWaster
5 10 Inferface 10107 T ABEmmble—————— o
o Flow Measurement 101.5.10 | AO Full Scale Register 7.193.0
Setlp 101.1.19 | Reverse Action No
Anatysis 101.1.17 | Delay After Valve Action 3000
Digtl Outpts 10150 | Ovenide Al 0.0.0
Mo Flow =
Adv Setup Tube Registers
% Display 101.5.1 | Tube Static Pressure 11.3.0
Holding Registers 101.52 | Tube Diff Pressure 11.7.0
# Dperations 101.54 | Tube Flow Rate M4
v IEC Inferface 101.58 | Tube Acc Volume (Nominations) 11.3.68
= Walve Control
= vatve Confrol 10157 [ Tube Flow Seconds AT
Advanced 101.56 | Tube NoFlow Weighted SP 11.7.16
10155 | Tube Hold Status 11.0.3
< [% >
Ready #Pols: 65 | #Errors: 0 Connected to TOTALFLOW Login: user

Figure 1-6 ABB PCCU32 Valve Control Registers

1.2.21 Application Tables (APP)

The first number of the address is the (APP). The XSeries products maintain an
application table. This table provides application information to the system and
other applications. The application slot number, the application name, access
functions and application instance data are maintained in the application table
(see Figure 1-7).
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1 Entry =8 Bl =T
- TOTALFLOW ~
. Communications Station Setup | Applications | App Licensing | Selectable Units Setup | Battery Information | Resources | system Log | Seauity Log [ Regisiry |
- Totalflow/TCP
App Number Type Revigion Station Directory Restart -
- Totalflow/USB
. Totalflow/COMO: [] System 2103280006 Dir =\ ]
- COML: MBtest 1 Communications 2101348-003 Dir = \Comm-1 M
& XMV Inlerface 1 2 Communications 2101340-003 Dir = \Comm-2 |
- XMV Interface-2
- LevelMaster 3 Communications 2101340-003 Dir =\Comm-3 [
4 Communications 2101344-003 Dir = \Comm-4 ] =
- T 1O Interface XSeries 2103134-004 Dir = I0S ]
&
e 8 Display XSeries 2103137002 Dir = \Display D
- 11 AGA-3 Measurement 2101306-002 Dir = \AGA3-1 [
B- Test1 12 AGA-3 Measurement 2101306-002 | Well 2 | Dir = \AGA3-2 [
G- 1/0 Interface
1O Simulation 13 AGA-3 Measurement 2101306-002 | Well 3 | Dir = \AGA3-3 [F]
=) Flow Measurement 14 AGA-3 Measurement 2101306-002 | Well 4 | Dir = \AGA3-4 [
AGATH 15 |API Liquid SU 2104609-001 Dir = ISUAPILIQ-1 ]
[ SUAPILIQ-1
f- Display 41 XMV Interface 2101314-005 Dir = XMV-1 |
- Holding Registers 42 XMV Interface 2101314-005 Dir = IXMV-2 M
& TFWeb Server 43 Holding Registers 2101312-001 Dir = \Holding 0o
- Alarm System-1
G- Gas Lift 51 LevelMaster 2101317001 Dir = iLevel-1 [
- Alarm System-2 73 Pump Interface 2101318-008 Dir = \Pump-1 L}
&- Trend System 75 TFWeb Server 2101999-004 Dir = \tfweb-1 ]
@ Shutdown-1
&1 PID Control-2 76 0 Simulation 2101301-004 Dir = \SI0 L}
@ Plunger-5 m Alarm System 2101310-003 Dir = \Alarms-2 [F] i
- Operations
i) (oo

1.2.2.2

1.2.2.3

Figure 1-7 Application Table

Array (ARRAY)

The second number of the address is the (ARRAY). Each data type determines
the (ARRAY) number within a given application. With respect to the I/O Interface
and TFIO modules, arrays are mapped uniquely for each type of TFIO module
(see Figure 1-8). As such, a table has been included in this manual with each
module’s relevant information.

Register (REG)

The third number of the address is the data element index number. This is
referred to as the register (REG) (see Figure 1-8). Because the register number is
dependent on the I1°C module address switch position, determining the register
requires that a calculation be performed. For the purpose of this manual, the
following views the register number from PCCU32. Details for performing this
calculation are located in the Register Mapping section.

2101226-001 rev. AD
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[, Pccu3z - [Entry] E]@

[] Operate View Window Hep x

MED s & DL @
= TOTALFLOW
= Commurications

Digital Inputs | pigital Outputs | Pulse Courts

Totalflow - TCP
Totalflow - USE —freseriptter———— Value
Totalfiow CaMO: < 7.78.0 | DI J1-1) Open N
TF Remote - COM1 ~17.781 | DI2 W13) Open
SPARE-COM2 7782 | DI3 (02.1) Open
= LevelMaster
S 1O Interface 7.78.3 | DM (J23) Open
Auiliary 1/0 7784 | DI5 (J3-1) Open
= TFIC Modules 7.78.5 | DI6 J3:3) Open
TFIO DI/DO:07 7786 | DI (4-1) Open
TR B/ALO7 7787 | DIB (43) W Open
- TFIO VC:00
= Flow Measurement
Setup
Analysis
Digital Outputs
Mo Flow
- Display
Holding Registers
#-Operations
+ IEC Interface
#-Yalve Contral

Ready #Polls: 13 #Errors: 0  Connected to TOTALFLOW Login: user

Figure 1-8 PCCU32’s TFIO Module

1.2.3 TFIO Module Register Mapping

Each module section contains the information required to locate the register
addresses for each data point. Alternately, the user may locate the register
address number in PCCU32 by viewing the data point in the appropriate PCCU32
data screen. For the purposes of programming, the user may need to locate the
coordinates manually; therefore, instructions are included in each module’s
section.

Each module and its corresponding register addresses have unique (ARRAY) and
(REGISTER) values. The (ARRAY) depends upon the type of data being
expected, and the (REGISTER) selects a specific register or data point (i.e.,
module 3, DI point 4). Each module type (Quad AO, valve control, etc.) can have
an address between 0 and 7. This address is selected using the eight position
rotary switch on the module’s front panel. The module’s address determines the
array group.

For more information concerning TFIO module register addresses and their use,
consult ABB Project Engineering.
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2.0 TFIO MODULE SYSTEM

The hardware expansion of XSeries products is accomplished by using ABB
input/output (TFIO) modules. The modules are interfaced to the main board by an
I°C bus. On top of this bus, ABB has implemented an efficient I/O protocol to
exchange information between the modules and the XSeries main board. The bus
operates in a master/slave mode with the XSeries main board acting as master.

All modules are designed to meet Class 1, Division 2 and Group C & D
certification.

2.1 Module Enclosure

The I/O module hardware is packaged in DIN-mount enclosures that employ
Phoenix contact technology for field wiring. The modules also interconnect with
each other to provide the necessary power and interface signals along their bus.

All modules have four LED lights, a manual reset button and have a address
selector (0 through 7). On the face plate of each module (see Figure 2-1), the user
sees:

e Type of module (name and color-coded)
e LED light panel

o Reset button switch

e Module address selector

211 LED Lights

The first light (RUN) is blinking when the module is recognized by the master. The
second light (ACTIVITY) toggles on or off with each communication from the
master. The third and fourth lights (MODE) reflect one of two possible statuses
within the module, as shown on the bottom of the face plate. See Figure 2-1.

21.2 Reset Button

The small hole on the front of the module is the reset button switch. The user
should reset the module any time the module address is changed. This constitutes
a warm start of the program. To reset the module, use a fine-point instrument,
such as the end of a paper clip, and insert into the hole until the module resets.

21.3 Address Selector

Each module of the same type must have a unique physical address (0-7)
selected prior to powering up the module. Different types of modules may share
the same address. If the user changes the address of a module, the unit must be
reset.
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Figure 2-1 TFIO Module Housing

21.4 Combo Digital /0 Module

The Combo Digital I/O module provides the user with an additional eight (8)
modules. The extended eight modules share the same selector address, but the
hardware provides a unique card address that is accessible via a jumper found on
the TFIO Combo Digital I/O motherboard. The extended version is identified with a
checkmark on the front of the module (see Figure 2-2).

TFIO MODULE
8/COMBO DIGITAL

RUN
CTIVITY

o
° Oa
8 | - mope

2100543

0
4
NI
e
AN
571 73
4

CJeankz

MODE

6

-00 NORMAL
-01 RESET

Figure 2-2 Combo Digital I/0 Module
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2.2 TFIO Module Capacity

Up to eight of each module-type is supported with the exception of the
communication interface modules. Generally, I/O module capacity is limited only
by the enclosure size (Table 2-1).

Table 2—-1 Module Capacity by Model

Enclosure
Model Enclosure Size Maximum Orifice Pulse
(W x H x D) Modules Meter Meter
XSeries Flow Computers (XFC)

XFC®4 6410 10.00" x 12.88” x 9.37” N/A °

XFCC4 6411 10.00” x 11.22” x 9.37” N/A °

XFC®4 6413 12.55" x 18.12” x 10.27” 3 °

XFCC4 6414 12.55” x 15.81” x 10.27” 3 °

XFCC4 6713 15.10” x 21.50” x 13.38” 6 °

XFC®46714 15.10” x 19.84” x 13.38” 6 °
XSeries Remote Controllers (XRC)

XRC®4 6490 11.52" x 14.81” x 10.27* 3

XRCC* 6790 15.10” x 18.80” x 13.38” 6

XRC®4 6890 20.09" x 28.91” x 15.52” 14

XRC®4 6895 24.00” x 30.00” x 13.50” 22

XRC®4 6990 16.91"x 10.47"x 10.21" | 6 (12/Dual)’

2.3 Module Loading

The current design criteria dictates that module capacity must also be limited by
the board’s ability to provide power to the modules. Table 2-2 indicates the
maximum load capabilities.

Table 2-2 TFIO Module Loading

XFCG4 XRCG4
# of modules | 9 22

2.4 1/0 Points Per Module

Due to the identical size of each module and its 16 wiring pins, module points are
limited by a combination of multi-wire requirements and voltage requirements.
Table 2-3 reflects the number of available I/O points per module.

1 The XRC 6990 models support up to two (2) electronic boards and 12 1/0 Modules.
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Table 2-3 I/O Points Per Module

Module Part Number 1/0 Points
Valve Control Combo I/O 2100412 2 DO, 4 DI/DO/PI, 1 AO
4—20 mA Analog Output 2100415 4
Type Il Analog Input 2100418 8
Communication 2100421 RS232/RS485/RS422 Programmable

Combo Digital 2100543 8 DI/DO/PI
Combo Digital Extended 210543-006 8 DI/DO/P!
Thermocouple Input 2100869 4
RTD Input 2101018 4

2.5 Module Mounting

Installation consists of snapping the Phoenix connector onto the DIN rail and
moving the module into position directly beside and snapped to the next module.
Likewise, in removing a module, it must first be separated from the module on

either side then removed from the DIN rail.

or modules, the user should remove all power sources and

When connecting or disconnecting any wires to the main board
CAUTION?

make sure that they are grounded properly.

Figure 2-3 displays an enclosure with the DIN rail installed. Figure 2-4 through
Figure 2-8 display DIN rails installed with one or more 1/0O modules installed.

S IR

Figure 2-3 XFC 6413/6414 Inside View
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Figure 2-5 XRC 6490 Inside View with I/O Modules Installed
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BACK VIEW
(DUAL BOARDS)

TOP VIEW SIDE VIEW

Figure 2-8 XRC 6990 View with I/O Modules Installed
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3.0 TFIO VALVE CONTROL INTERFACE MODULE (2100412)

The 2100412 TFIO module is a software-configurable, combination I/O module
specifically tailored for Valve Control applications. The module incorporates six (6)
general purpose DI/DO/PI input/outputs, two source mode digital outputs and one
4-20 mA sink/source mode analog output.

3.1 Specifications

Electrical (each
point):

Open circuit voltage: 5 Vdc (Internally up to 5 Vdc Nom.)
1000 pF typical

-430 uA typical

-0.5 Vdc to 26.5 Vdc

SIG Points 1,2,3,4,6,8 (6 and 8 have no ground)

Input:

Input capacitance:

Short circuit leakage current:

Maximum allowable voltage range on input:

Digital Input/Output:

Dry contact or voltage type

Minimum contact resistance to activate input: 15KQ

Max. voltage to activate the input: 2.0 V 2

Min. voltage to deactivate the input: 3.0 V *

Output (Sink): Open drain FET type

RDS(ON): 0.060Q typical

Maximum continuous sink current: 2 A @ 24 Vdc
Points 5 and 7: ioVBB supply @ 2 A Max.

Maximum allowable voltage range on Vdc source, 1 sink or source: 26.5 Vdc

Output (Source):

Analog Output

Maximum External Power Source: 26.5 Vdc

Maximum load resistance (internal/external powered): 0 Ohms

Maximum load resistance (internally powered): 350 Ohms

Maximum load resistance RMAX (calculated): (Vdc External -4) x 50

3141 Pin Designation
J1 J2 J3 J4
1 | POINT 1 SIG AO Vdc source POINT 3 SIG POINT 5 SIG
2 | POINT 1 GND AO | sink POINT 3 GND POINT 6 SIG
3 | POINT 2 SIG AO | source POINT 4 SIG POINT 7 SIG
4 | POINT 2 GND AO Vdc common POINT 4 GND POINT 8 SIG

3.2 Wiring Requirements

When digital outputs are used to sink current, the sum total sink current for all
points and modules should not exceed 5 A total. If more than 5 A are required,
separate the ground wires from the module output ground to the power source
ground terminal (bus bar). Failure to do so may cause erratic system operation.

2 Referenced to GND terminal.
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Sufficient gauge wire should be used to handle total load current. Use shielded
pair or twisted pair conductors to reduce the possibility of erroneous transitions on
the inputs in high EMI/RFI environments. Ground the shield at field device only.

TP =

@ See Figure 2-1 for location of each terminal.

3.21 Typical Point Schematic

SIG ) Wy MWy +5

FIELD
WIRING 24V &

~ [ INPUT SENSE
@

{ OUTPUT CONTROL

GND

3.3 Examples

3.3.1 Point Connections

POINT CONNECTIONS
»sIG —»>SIG r} SIG SIG 1 [+5
3\~ OPTO 24V @
NPN % INPUT SENSE
\K COUPLER 7 SWITCH EE % % OUTPUT CONTROL
»>GND  ——>GND > GND  GND nl
OR OR -

TYPICAL VOLTAGE INPUT FIELD
FIELD DEVICE

— 24 VDC MAX.

SIGNAL 4.75 VDC—

OUTPUT >> sic  SIG ) W W +5
0VDC MIN.— —
uv & =~ % INPUT SENSE
EBJ % % OUTPUT CONTROL
COMMON (GND) >> GND GND) 1

TYPICAL SINK OUTPUT FIELD WIRING

A AN |+5
ey orrowensouree || o0 | SiG SIG ) ‘
uy x S INPUT SENSE
@ { OUTPUT CONTROL
BATTERY (-) OR POWER SOURCE
COMMON OR GND TERMINAL
> GND  GND)

BUS
BAR
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Analog Output
POWER SUPPLY: TFIO MODULE CURRENT SINK MODE
- ¥
0 OHM <= RLOAD <= 350 OHM

3.3.2
N >>VDC SOURCE (J2-1) vDC SOURCE>>
4--20mA
@ <i SINK (J2-2) iSINK<< )
*L vDC INTERNAL ‘
= iovBB ‘l
@ >> i SOURCE (J2-3) iSOURCE>> e JUMPER
4--20mA
{ VDC COMMON (J2-4) VDC COMMON <<7

POWER SUPPLY: TFIO MODULE CURRENT SOURCE MODE

vDC SOURCE>> —

N >> VDC SOURCE (J2-1)
4--20mA
< isINK (12:2) i JUMPER
*+L ybc INTERNAL ‘ @ SINK <<
- iovBB ‘
@ >> i SOURCE (J2-3) | SOURCE >> +)
4-20mA 0 OHM <= RLOAD <= 350 OHM
<\/DC COMMON (J2-4) VDC COMMON <<7 (_)
POWER SUPPLY: EXTERNAL CURRENT SINK MODE
RECOMMENDED!
OPTIONAL 5%
) >> VDC SOURCE (J2-1)  VDC SOURCE>> (+)
4-20mA 0 OHM <= RLOAD <= 350 OHM
@ <<i SINK (J2-2) iSINK<<7 ) +L
+ =
= ?QBSQNTERNAL ‘0’ i0VBB <= VDC EXTERNAL <= 26.5 VDC
@ >> | SOURCE (J2-3) iSOURCE>>7 JUMPER
4--20mA
<VDC COMMON (J2-4)  VDC COMMON <<
POWER SUPPLY: EXTERNAL CURRENT SOURCE MODE
RECOMMENDED!
) SHVDC SOURCE (12-1) VDT SOURCE > A
4-20mA 50 mA
i SINK (J2-2) L SINK ] D uumper
*L vDC INTERNAL @ < l << ) _ _
= oveB “ i0VBB <= VDC EXTERNAL <= 26.5 VDC
@ >>i SOURCE (J2-3) i SOURCE >>7 (+) +
4-20mA 0 OHM <= RLOAD <= 350 OHM | -
¢ VDC COMMON (J2-4)  VDC COMMON << )
3.33 Valve Control Applications
The following drawing is not intended to provide all required information.
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Due to the number of
actuators supported by
Configuration 1,
individual terminations
are not shown.

Contact Closure Wiring
for Full Open and Full
Closed settings. If that
is the case, follow the
wiring example shown

H
1
! |
H ]
' ]
' 1
H ]
H ]
' 1
H i
H i
H i
H Il
|

|
E These Valves may have |

|
1
! 1
H ]
' ]
' 1
H 1
H ]
' 1
' 1
|
1 onJt. 1
! 1
H ]

Full Open

Configuration 1

(2-Wire)
ControlAir Valcon
Worchester Jamesbury

Ledeen Foxboro / Jordon

Valve
Actuator

.Y,

J4

J4

Point 4 (Signal) J3-3

Configuration 2
(4-Wire)

Fairchild

- ~

\ Power an

/l/ Direction
[

d Motor
Connector

d (J3-2 or J3-

Point 3 (Gnd) J3-2

External

Event J3

S~
O S
OO
S-

®<,.
@_.

Switch

Point 4 (Gnd) J3-4

T

Point 1 (Signal) J1-1

TFIO MODULE
COMBO IONG INTF

RUN
CTIVITY

o
° OfFa
8 | |- mope

2100412

MODE
-00 NORMAL
-01 RESET

o
=

Switch

2009

Lockout
Switch

Point 3 (Signal) J3-1

Full Open/Full Closed Wiring
Totalflow Cable P/N 2011804-001
(Follows the wiring example on J1)

//

Point 2 (Gnd) J1-4

Full Closed
Switch

Pont 1 (Gnd) J1-2

J

N

2
209

Figure 3-1 Valve Control

3.4 ARRAY Address

Table 3—1 reflects the ARRAY addresses for the module switch address from

position zero to seven.

Point 2 (Signal) J1-3

P

J1

BRN

Point 1 (Signal) VIO
Point 2 (Signal) ORN

Point 1 (Gnd)

Point 2 (Gnd) GRA

-
-
-
-0

Table 3—1 Valve Control ARRAY Address from Switch Position

Switch Address UInt32 Array Number Float Array Number
0 192 193
1 194 195
2 196 197
3 198 199
4 200 201
5 202 203
6 204 205
7 206 207
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3.5 REG Address

See Table 3-2 for the different arrays and registers used by the valve control
module. Note that the register numbers are listed for this module using the
address 0 (on the rotary switch).

Table 3-2 TFIO Valve Control Register Maps

ARR.REG DESCRIPTION TYPE ACCESS
192.0 1t Module Cal Flags Uint32 Read

192.1 1st Module DI1 Current State3 Ulnt32 Read
192.2 1t Module DI2 Current State® Uint32 Read
192.3 1t Module DI3 Current State® Uint32 Read
192.4 1t Module DI4 Current State® Uint32 Read
192.5 1t Module DI5 Current State® Uint32 Read
192.6 1st Module DI6 Current State® Uint32 Read
192.7 1st Module DI1 Active State? Uint32 Read
192.8 1st Module DI2 Active State* Uint32 Read
192.9 1st Module DI3 Active State* Uint32 Read
192.10 1st Module DI4 Active State* Uint32 Read
192.11 1t Module DI5 Active State* Uint32 Read
192.12 1t Module DI6 Active State* Uint32 Read
192.13 1t Module DO1 Current State3 Uint32 Read
192.14 1t Module DO2 Current State3 Uint32 Read
192.15 1t Module DO3 Current State3 Uint32 Read
192.16 1t Module DO4 Current State3 Uint32 Read
192.17 1st Module DO5 Current State® Uint32 Read
192.18 1st Module DO6 Current State® Uint32 Read
192.19 1st Module DO7 Current State® Uint32 Read
192.20 1st Module DO8 Current State® Uint32 Read
192.21 1st Module DO1 Active State* Uint32 Read/Write
192.22 1t Module DO2 Active State Uint32 Read/Write
192.23 1t Module DO3 Active State 4 Uint32 Read/Write
192.24 1t Module DO4 Active State* Uint32 Read/Write
192.25 1st Module DO5 Active State* Uint32 Read/Write
192.26 1st Module DO6 Active State* Uint32 Read/Write
192.27 1st Module DO7 Active State* Uint32 Read/Write

39= Active, 0 = Inactive
49 = Open, 0 = Closed

2101226-001 rev. AD

Page 3-5



ARR.REG DESCRIPTION TYPE ACCESS
192.28 1t Module DO8 Active State* Uint32 Read/Write
192.29 1t Module DO1 Forced State* Uint32 Read/Write
192.30 1st Module DO2 Forced State* Uint32 Read/Write
192.31 1st Module DO3 Forced State* Uint32 Read/Write
192.32 1st Module DO4 Forced State* Uint32 Read/Write
192.33 1st Module DO5 Forced State* Uint32 Read/Write
192.34 1st Module DO6 Forced State* Uint32 Read/Write
192.35 1st Module DO7 Forced State* Uint32 Read/Write
192.36 1t Module DO8 Forced State* Uint32 Read/Write
192.37 15t Module DO1 Override Assignment UiInt32 Read/Write
192.38 18t Module DO2 Override Assignment Uint32 Read/Write
192.39 18t Module DO3 Override Assignment Uint32 Read/Write
192.40 15t Module DO4 Override Assignment UiInt32 Read/Write
192.41 18t Module DO5 Override Assignment Uint32 Read/Write
192.42 15t Module DO6 Override Assignment UiInt32 Read/Write
192.43 18t Module DO7 Override Assignment Uint32 Read/Write
192.44 15t Module DO8 Override Assignment UiInt32 Read/Write
192.45 15t Module DO1 Activation Time Uint32 Read/Write
192.46 1t Module DO2 Activation Time Uint32 Read/Write
192.47 15t Module DO3 Activation Time Uint32 Read/Write
192.48 18t Module DO4 Activation Time Uint32 Read/Write
192.49 15t Module DO5 Activation Time Uint32 Read/Write
192.50 18t Module DO6 Activation Time Uint32 Read/Write
192.51 18t Module DO7 Activation Time Uint32 Read/Write
192.52 15t Module DO8 Activation Time Uint32 Read/Write
192.53

192.54 15t Module DO1 Inactive Wait Uint32 Read
192.55 18t Module DO2 Inactive Wait Uint32 Read
192.56 15t Module DO3 Inactive Wait Uint32 Read
192.57 15t Module DO4 Inactive Wait Uint32 Read
192.58 1t Module DO5 Inactive Wait Uint32 Read
192.59 15t Module DO6 Inactive Wait Uint32 Read
192.60 18t Module DO7 Inactive Wait Uint32 Read
192.61 15t Module DO8 Inactive Wait Uint32 Read
192.62 18t Module DO1 Residual Time Uint32 Read
192.63 18t Module DO2 Residual Time Uint32 Read
192.64 15t Module DO3 Residual Time Uint32 Read
192.65 18t Module DO4 Residual Time Uint32 Read
192.66 15t Module DO5 Residual Time Uint32 Read
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ARR.REG DESCRIPTION TYPE ACCESS
192.67 18t Module DO6 Residual Time Uint32 Read
192.68 18t Module DO7 Residual Time UlInt32 Read
192.69 18t Module DO8 Residual Time Uint32 Read
192.70 1t Module Analog Output Counts Uint32 Read
193.0 18t Module % of Full Scale Float Read
193.1 18t Module Scaled User Value Float Read
193.16 1t Module AO Output Binary Float Read
193.17 15t Module Input Current Meter Reading at 0 Float Read
193.18 18t Module User Units at 4 mA Float Read
193.19 15t Module Output Binary Code Float Read
193.20 1sséal\l/leodule Current Meter Reading at Full Float Read
193.21 15t Module Input Units for 20 A Float Read
193.22 1t Module Value added to set before scaling Float Read
193.23 1t Module Power-up value Float Read
193.30 18t Module Abort Calibration Float Read
193.31 1t Module After Cal Output Float Read
193.32 18t Module Cal Result Offset Float Read
193.33 1t Module Cal Result Slope Float Read
193.34 18t Module Cal Result User Offset Float Read
193.35 15t Module Cal Result User Slope Float Read
193.36 18t Module Cal Result Bias Float Read
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4.0 TFIO ANALOG OUTPUT (4-20 mA) MODULE (2100415)

The 2100415 TFIO module is a configurable, 4-point 4-20 mA analog output
module. Each point can be configured to either sink or source a 4-20 mA signal
using either an internal or external power source.

4.1 Specifications

411

Electrical

Maximum allowable voltage range on VDC source

(each point):

Isink or Isource: 26.5 Vdc(Vdc common is essentially system ground)

Power Source:

Maximum External: 26.5 Vdc

Minimum Load Resistance: 0 Ohms (Internal/External Power)

Maximum Load Resistance: 350 Ohms (Internal Power)

Maximum Load Resistance Rwax: | (Vdc External - 4) X 50

(Calculated)
Pin Designation

J1 J2 J3 J4
AO1 Vdc source AO2 Vdc source AQO3 Vdc source AO4 Vdc source
AO1 Isink AO2 Isink AO3 Isink AO4 Isink
AO1 Isource AO2 Isource AO3 Isource AO4 Isource
AO1 Vdc common AO2 Vdc AO3 Vdc common | AO4 Vdc common

common

4.2 Wiring Requirements

4.21

TP =

©)

See Figure 2-1 for location of each terminal.

Typical Point Schematic

=T ioVBB

N >>VDC SOURCE (Pin 1)

— VDC INTERNAL

- 4
‘. @ >>iSOURCE(Pin3)

4--20mA

{ VDC COMMON (Pin 4)

2101226-001 rev. AD
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4.3 Examples

4.31 Point Connections

>> VDC SOURCE (Pin 1)

4 -20mA
< i SINK (Pin 2)
: VDC INTERNAL ‘
- ioVBB
@ >> i SOURCE (Pin 3)
4--20mA

< VDC COMMON (Pin 4)

—

>> VDC SOURCE (Pin 1)

<< i SINK (Pin 2)

>> i SOURCE (Pin 3)

4--20mA

VDC INTERN,
ioVBB

+
I

< VDC COMMON (Pin 4)

>> VDC SOURCE (Pin 1)

4--20mA

@ < i SINK (Pin 2)
- VDC INTERNAL ‘
-T ioVBB
@ >> i SOURCE (Pin 3)
4--20mA

£ vDC COMMON (Pi

+

> VDC SOURCE (Pi

4--20mA

@ <<| SINK (Pin 2)
‘

>> i SOURCE (Pi

VDC INTERNAL
ioVBB

+
'm

4--20mA

4.4 ARRAY Address

position zero to seven

POWER SUPPLY: TFIO MODULE CURRENT SINK MODE
vDC SOURCE>>

POWER SUPPLY: TFIO MODULE CURRENT SOURCE MODE

in 4)

*+)

©)

0 OHM <= RLOAD <= 350 OHM

i SINK <<
iSOURCE>> —

VDC COMMON <<7

JUMPER

VDC SOURCE >> —

i SINK << E—

i SOURCE >>

VDC COMMON <<

JUMPER

*)
0 OHM <= RLOAD <= 350 OHM

()

RECOMMENDED!

50 mA

POWER SUPPLY: EXTERNAL CURRENT SINK MODE

OPTIONAL

vbe SOURCE>> L

*)
0 OHM <= RLOAD <= 350 OHM

+
i

i SINK <<

i SOURCE>> —

JUMPER

()

ioVBB <= VDC EXTERNAL <= 26.5 VDC

VDC COMMON <<

POWER SUPPLY: EXTERNAL CURRENT SOURCE MODE
RECOMMENDED!

va

50 mA

VDC SOURCE >>

i SINK << E—

i SOURCE >>

in 1)

n 3)

JUMPER
ioVBB <= VDC EXTERNAL <= 26.5 VDC

+
i

*+)
0 OHM <= RLOAD <= 350 OHM

©)

VDC COMMON <<

{ VDC COMMON (Pin 4)

Table 4—-1 reflects the ARRAY addresses for the module switch address from
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Table 4-1 Analog Output ARRAY Address from Switch Position

Switch Address UInt32 Array Number Float Array Number
0 80 81
1 82 83
2 84 85
3 86 87
4 88 89
5 90 91
6 92 93
7 94 95

4.5 REG Address

See Table 4-2 for the different arrays and registers used by this module. Note that
the register numbers are listed for this module using the address 0 (on the rotary

switch).

Table 4-2 TFIO Analog Output (4-20 mA) Register Maps

ARR.REG DESCRIPTION TYPE ACCESS
80.0 18t Module AO1 Cal Stat Byte Uint32 Read

80.1 18t Module AO2 Cal Stat Byte Uint32 Read

80.2 15t Module AO3 Cal Stat Byte UiInt32 Read

80.3 15t Module AO4 Cal Stat Byte Uint32 Read

80.4 15t Module AO1 DAC in/out Uint32 Read

80.5 18t Module AO2 DAC in/out Uint32 Read

80.6 1t Module AO3 DAC in/out Uint32 Read

80.7 15t Module AO4 DAC in/out Uint32 Read

81.0 15t Module AO 1 % Full Scale Float Read/Write
81.1 15t Module AO 2 % Full Scale Float Read/Write
81.2 18t Module AO 3 % Full Scale Float Read/Write
81.3 15t Module AO 4 % Full Scale Float Read/Write
81.4 18t Module AO 1 User Scaled Value Float Read/Write
81.5 18t Module AO 2 User Scaled Value Float Read/Write
81.6 15t Module AO 3 User Scaled Value Float Read/Write
81.7 18t Module AO 4 User Scaled Value Float Read/Write
81.16 15t Module AO 1 Output for Offsets Float Read/Write
81.17 18t Module AO 1 Input at Zero Float Read/Write
81.18 15t Module AO 1 Input Units for 4 ma Float Read/Write
81.19 15t Module AO 10utput for Fullscale Float Read/Write
81.20 18t Module AO 1 Input at Fullscale Float Read/Write
81.21 15t Module AO 1 Input Units for 20 mA Float Read/Write
81.22 18t Module AO 1 Value added to set Float Read/Write
81.23 15t Module AO 1 PowerOn Value Float Read/Write
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ARR.REG DESCRIPTION TYPE ACCESS

81.30 15t Module AO 1 Abort Cal Float Read/Write
81.31 18t Module AO 1 After Cal Output Float Read/Write
81.32 15t Module AO 2 Output for Offsets Float Read/Write
81.33 1t Module AO 2 Input at Zero Float Read/Write
81.34 15t Module AO 2 Input Units for 4 mA Float Read/Write
81.35 15t Module AO 210utput for Fullscale Float Read/Write
81.36 18t Module AO 2 Input at Fullscale Float Read/Write
81.37 15t Module AO 2 Input Units for 20 mA Float Read/Write
81.38 18t Module AO 2 Value added to set Float Read/Write
81.39 15t Module AO 2 PowerOn Value Float Read/Write
81.46 1t Module AO 2 Abort Cal Float Read/Write
81.47 1t Module AO 2 After Cal Output Float Read/Write
81.48 15t Module AO 3 Output for Offsets Float Read/Write
81.49 1t Module AO 3 Input at Zero Float Read/Write
81.50 15t Module AO 3 Input Units for 4 mA Float Read/Write
81.51 1t Module AO 310utput for Fullscale Float Read/Write
81.52 15t Module AO 3 Input at Fullscale Float Read/Write
81.53 15t Module AO 3 Input Units for 20 mA Float Read/Write
81.54 18t Module AO 3 Value added to set Float Read/Write
81.55 15t Module AO 3 PowerOn Value Float Read/Write
81.62 1t Module AO 3 Abort Cal Float Read/Write
81.63 15t Module AO 3 After Cal Output Float Read/Write
81.64 1t Module AO 4 Output for Offsets Float Read/Write
81.65 15t Module AO 4 Input at Zero Float Read/Write
81.66 15t Module AO 4 Input Units for 4 mA Float Read/Write
81.67 1t Module AO 410utput for Fullscale Float Read/Write
81.68 15t Module AO 4 Input at Fullscale Float Read/Write
81.69 15t Module AO 4 Input Units for 20 mA Float Read/Write
81.70 15t Module AO 4 Value added to set Float Read/Write
81.71 15t Module AO 4 PowerOn Value Float Read/Write
81.78 1t Module AO 4 Abort Cal Float Read/Write
81.79 15t Module AO 4 After Cal Output Float Read/Write
81.80 18t Module AO 1 Cal Results Offset Float Read/Write
81.81 15t Module AO 1 Cal Results Slope Float Read/Write
81.82 18t Module AO 1 Cal Results Scaled Offset Float Read/Write
81.83 18t Module AO 1 Cal Results Scaled Slope Float Read/Write
81.84 15t Module AO 1 Cal Results Bias Float Read/Write
81.85 18t Module AO 2 Cal Results Offset Float Read/Write
81.86 15t Module AO 2 Cal Results Slope Float Read/Write
81.87 18t Module AO 2 Cal Results Scaled Offset Float Read/Write

Page 4-4
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ARR.REG DESCRIPTION TYPE ACCESS

81.88 15t Module AO 2 Cal Results Scaled Slope Float Read/Write
81.89 15t Module AO 2 Cal Results Bias Float Read/Write
81.90 15t Module AO 3 Cal Results Offset Float Read/Write
81.91 18t Module AO 3 Cal Results Slope Float Read/Write
81.92 15t Module AO 3 Cal Results Scaled Offset Float Read/Write
81.93 15t Module AO 3 Cal Results Scaled Slope Float Read/Write
81.94 15t Module AO 3 Cal Results Bias Float Read/Write
81.95 15t Module AO 4 Cal Results Offset Float Read/Write
81.96 18t Module AO 4 Cal Results Slope Float Read/Write
81.97 15t Module AO 4 Cal Results Scaled Offset Float Read/Write
81.98 18t Module AO 4 Cal Results Scaled Slope Float Read/Write
81.99 15t Module AO 4 Cal Results Bias Float Read/Write
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5.0 TFIO ANALOG INPUT (TYPE Il) MODULE (2100418)

The 2100418 TFIO module is a configurable, 8-point analog input module. Each
point can be configured to be a 0-10V voltage input or a 0-20 mA current input.

5.1 Specifications

Electrical (each point): Input Mode: Range:
Voltage Mode: 0-10 vV
Current Mode: 0-20 mA
Typical Input Voltage Mode: 91.24 K
Impedance: Ohms
Current Mode: 249.3 Ohms
Maximum Allowable: Continuous Input Current: 22.8 mA
Maximum Voltage: Maximum Input (before soft over-range): | 10.7 V

5.1.1 Pin Designation

J1 J2 J3 J4
1 | A1 (+) Al3 (+) Al5 (+) Al7 (+)

2 | Al1(GND) Al3 (GND) Al5 (GND) | Al7 (GND)
3 | AI2(+) Al4 (+) Al6 (+) Al8 (+)

4 | AI2(GND) Al4 (GND) Al6 (GND) | AI8 (GND)

5.2 Wiring Requirements

TIP ‘B—@ See Figure 2-1 for location of each terminal.

5.21 Typical Point Schematic

SIG >> 0-10 V to ADC
255 OHM
FIELD RESISTOR
WIRING 24V &
INPUT MODE SELECT
GND

2101226-001 rev. AD
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5.3 Examples

5.3.1 Point Connections

TYPICAL VOLTAGE INPUT FIELD WIRING

o > sIG SIG >—1————>0-10 V1o ADC
FIELD FIELD 24V &
DEVICE WIRING VOLTAGE MODE
comonen | $6Np GND>—
TYPICAL 2 WIRE 4--20mA DEVICE FIELD WIRING
POWER SOURCE POS. TERM.M—}> SIG SIG > 1.02-5.1 V to ADC
FIELD DEVICE
FELD gy & LEmom
POWER SOURCE COMMON WIRING
OR GND TERMINAL CURRENT MODE
-———>GND GND 3

5.4 ARRAY Address

Table 5-1 reflects the ARRAY addresses for the module switch address from
position zero to seven.

Table 5—1 Analog Input ARRAY Address from Switch Position

Switch Address UInt32 Array Number Float Array Number
0 112 113
1 114 115
2 116 117
3 118 119
4 120 121
5 122 123
6 124 125
7 126 127

5.5 REG Address

See Table 5-2 for the different arrays and registers used by this module. Note that
the register numbers are listed for this module using the address 0 (on the rotary
switch).
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Table 5-2 TFIO Analog Input Register Map

REGISTER DESCRIPTION TYPE ACCESS
112.0 15t Module Al 1 Cal Flags UiInt32 Read
112.1 1t Module Al 2 Cal Flags Uint32 Read
112.2 15t Module Al 3 Cal Flags UiInt32 Read
112.3 18t Module Al 4 Cal Flags Uint32 Read
112.4 15t Module Al 5 Cal Flags UiInt32 Read
112.5 15t Module Al 6 Cal Flags UiInt32 Read
112.6 18t Module Al 7 Cal Flags Uint32 Read
112.7 15t Module Al 8 Cal Flags UiInt32 Read
112.8 18t Module Al 1 Raw A/D Value Uint32 Read
112.9 15t Module Al 2 Raw A/D Value Uint32 Read
112.10 18t Module Al 3 Raw A/D Value Uint32 Read
112.11 18t Module Al 4 Raw A/D Value Uint32 Read
112.12 15t Module Al 5 Raw A/D Value Uint32 Read
112.13 18t Module Al 6 Raw A/D Value Uint32 Read
112.14 15t Module Al 7 Raw A/D Value Uint32 Read
112.15 18t Module Al 8 Raw A/D Value Uint32 Read
112.16 1st Module Al 1 Input5 UInt32 Read/Write
112.17 1t Module Al 2 Input® UInt32 Read/Write
112.18 1t Module Al 3 Input® UInt32 Read/Write
112.19 1t Module Al 4 Input® UInt32 Read/Write
112.20 1t Module Al 5 Input® UInt32 Read/Write
112.21 1st Module Al 6 Input® UInt32 Read/Write
112.22 1st Module Al 7 Input® UInt32 Read/Write
112.23 1st Module Al 8 Input® UInt32 Read/Write
112.24 15t Module Al 1 Filter® Ulnt32 Read/Write
112.25 1t Module Al 2 Filter® Uint32 Read/Write
112.26 1t Module Al 3 Filter® Uint32 Read/Write
112.27 1t Module Al 4 Filter® Uint32 Read/Write
112.28 1t Module Al 5 Filter® Uint32 Read/Write
112.29 1t Module Al 6 Filter® Uint32 Read/Write
112.30 1t Module Al 7 Filter® Uint32 Read/Write
112.31 1st Module Al 8 Filter® Uint32 Read/Write
113.0 18t Module Al 1 Scaled Value Float Read/Write
113.1 15t Module Al 2 Scaled Value Float Read/Write

50=0-10V 1=4-20mA

60 =60hz 1=50hz
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REGISTER DESCRIPTION TYPE ACCESS

113.2 15t Module Al 3 Scaled Value Float Read/Write
113.3 18t Module Al 4 Scaled Value Float Read/Write
113.4 15t Module Al 5 Scaled Value Float Read/Write
113.5 18t Module Al 6 Scaled Value Float Read/Write
113.6 15t Module Al 7 Scaled Value Float Read/Write
113.7 15t Module Al 8 Scaled Value Float Read/Write
113.16 1t Module Al 1 Cal Zero Float Read/Write
113.17 1t Module Al 1 Cal Point One Float Read/Write
113.18 1t Module Al 1 Cal Point Two Float Read/Write
113.19 1t Module Al 1 Cal Point Three Float Read/Write
113.20 1t Module Al 1 Cal Point Four Float Read/Write
113.21 1t Module Al 1 Cal Point Five Float Read/Write
113.31 1t Module Al 1 Cal Done Float Read/Write
113.32 1t Module Al 2 Cal Zero Float Read/Write
113.33 1t Module Al 2 Cal Point One Float Read/Write
113.34 1t Module Al 2 Cal Point Two Float Read/Write
113.35 1t Module Al 2 Cal Point Three Float Read/Write
113.36 1t Module Al 2 Cal Point Four Float Read/Write
113.37 1t Module Al 2 Cal Point Five Float Read/Write
113.47 1t Module Al 2 Cal Done Float Read/Write
113.48 1t Module Al 3 Cal Zero Float Read/Write
113.49 1t Module Al 3 Cal Point One Float Read/Write
113.50 1t Module Al 3 Cal Point Two Float Read/Write
113.51 1t Module Al 3 Cal Point Three Float Read/Write
113.52 1t Module Al 3 Cal Point Four Float Read/Write
113.563 1t Module Al 3 Cal Point Five Float Read/Write
113.63 1t Module Al 3 Cal Done Float Read/Write
113.64 1t Module Al 4 Cal Zero Float Read/Write
113.65 1t Module Al 4 Cal Point One Float Read/Write
113.66 1t Module Al 4 Cal Point Two Float Read/Write
113.67 1t Module Al 4 Cal Point Three Float Read/Write
113.68 1t Module Al 4 Cal Point Four Float Read/Write
113.69 1t Module Al 4 Cal Point Five Float Read/Write
113.79 1t Module Al 4 Cal Done Float Read/Write
113.80 1st Module Al 5 Cal Zero Float Read/Write
113.81 1st Module Al 5 Cal Point One Float Read/Write
113.82 1st Module Al 5 Cal Point Two Float Read/Write
113.83 1st Module Al 5 Cal Point Three Float Read/Write
113.84 1st Module Al 5 Cal Point Four Float Read/Write
113.85 1st Module Al 5 Cal Point Five Float Read/Write
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REGISTER DESCRIPTION TYPE ACCESS

113.95 1st Module Al 5 Cal Done Float Read/Write
113.96 1st Module Al 6 Cal Zero Float Read/Write
113.97 1st Module Al 6 Cal Point One Float Read/Write
113.98 1st Module Al 6 Cal Point Two Float Read/Write
113.99 1st Module Al 6 Cal Point Three Float Read/Write
113.100 1st Module Al 6 Cal Point Four Float Read/Write
113.101 1st Module Al 6 Cal Point Five Float Read/Write
113.111 1st Module Al 6 Cal Done Float Read/Write
113.112 1st Module Al 7 Cal Zero Float Read/Write
113.113 1st Module Al 7 Cal Point One Float Read/Write
113.114 1st Module Al 7 Cal Point Two Float Read/Write
113.115 1st Module Al 7 Cal Point Three Float Read/Write
113.116 1st Module Al 7 Cal Point Four Float Read/Write
113.117 1st Module Al 7 Cal Point Five Float Read/Write
113.127 1st Module Al 7 Cal Done Float Read/Write
113.128 1st Module Al 8 Cal Zero Float Read/Write
113.129 1st Module Al 8 Cal Point One Float Read/Write
113.130 1st Module Al 8 Cal Point Two Float Read/Write
113.131 1st Module Al 8 Cal Point Three Float Read/Write
113.132 1st Module Al 8 Cal Point Four Float Read/Write
113.133 1st Module Al 8 Cal Point Five Float Read/Write
113.143 1st Module Al 8 Cal Done Float Read/Write
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6.0 TFIO COMMUNICATION INTERFACE MODULE (2100421)

The 2100421 TFIO module is a software-configurable, serial interface capable of
communicating with RS—232, RS-422 or two (2) wire RS-485 devices at baud
rates from 300-38, 400bps.

TFIO Communication Interface Modules (CIM) were designed to be used as
Modbus hosts (or masters). They can be used as slaves but may have limitations
when used in a slave capacity.

6.1 Specifications

Operational VBATT: TFIO Bus ioVBB @ 2 A Max
Speclfications SW. VBATT: TFIO Bus ioVBB @ 2 A Max
Transient VBATT: 1500W @ 15V
Protection® SW. VBATT: 1500W @ 15 V
Communication Signals: | 400W @ 12 V, IEC 1000-4-2,
IEC 1000-4-4
10/1000usec (non-repetitive)

6.1.1 RS-232 Mode Pin Designation

J1 J2 J3 J4
1 CTS (input) RTS (output) N/A N.C.
2 RXD (input) TXD (output) N/A N.C.
3 GND GND N.C. N.C.
4 VBATT SW.VBATT N.C. N.C.

6.1.2 RS-422/-485 Mode Pin Designation

J1 J2 J3 J4
1 RCV+ XMT+ TRM+ N.C.
2 RCV- XMT- TRM- N.C.
3 GND GND N.C. N.C.
4 VBATT SW.VBATT N.C. N.C.

:‘ /- RCV+, XMT+, RCV- and XMT- respectively must be connected
FYI ,@\ together to form BUS+ and BUS- for two-wire, RS-485 mode

operation.
I
FYI :\ /1 When terminating an RS-422 or RS-485 bus, jumper J3-1 to J3-
‘B~ 2.
TIP = @ See Figure 2-1 for location of each terminal.

7 This implementation does not support Legacy (3-wire) UCI type direction control.

8 10/1000usec (non-repetitive).
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6.2 Registers

Please note that the CIM has no registers that are accessible by the user.

6.3 CIM Considerations

Several issues need to be considered when implementing protocols on the TFIO
CIM. Protocol slaves should use the onboard comm ports, if at all possible. The
I°C bus (serving the TFIO modules) has limited bandwidth. This can affect the
processor’s ability to keep pace with the communication requirements. Processor
loading is extremely dynamic and difficult to predict.

~7~- Inregards to CIM communication on the 12C bus, ABB
FYI ,@: recommends the following:

e G3 (XFC 2100204 and XRC 2100355 electronic boards)

¢ Do not use CIMS for slave (interrupting) applications (i.e.,
Modbus slave, Therms slave, etc.)

e G4 (XFC®* 2102838 and XRC®* 2103022 electronic
boards)

o Limit CIM slaves to two (2) CIM devices communicating
at 9600 baud or less

Failing to adhere to these recommendations could lead to

CAUTION? system communication problems. Should the user attempt to
exceed these recommendations, please refer to the following
section.

6.3.1 G4 Considerations

If the user attempts to exceed the above ABB recommendations,
communication problems could ensue. The following is a list of technical
issues that should be considered if communication problems are encountered:

e When experiencing a CIM communication problem, try removing one
of the other TFIO modules. If this helps, it would indicate a possible
bandwidth limitation.

e Some protocols can be more forgiving than others with respect to
bandwidth. If an ASCII protocol is being used, try RTU or vice versa.

e Lowering the baud rate might be helpful.

e Lowering the polling rate or selecting smaller packets can improve
performance when bandwidth is limited.

o AGA-7 applications are interrupt-driven by the pulse input. This places
heavier timing demands on the processor than AGA-3 applications. If
temporarily suspending the AGA-7 application improves performance,
it would indicate a possible bandwidth limitation.

e High CPU loading can affect CIM performance. If CPU loading is
relatively high (> 70%), the user might temporarily turn off a few
applications. If this improves performance, it could be an indicator of
excessive processor loading or bandwidth limitations. Refer to the
Resources tab in PCCU32.
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Many of the above suggestions are for testing purposes only.

TP These suggestions are aimed at helping the operator isolate
the root cause of any communication issue. Primarily, issues

pertaining to using TFIO CIM modules in a slave application.
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7.0 TFIO COMBO DIGITAL MODULE (2100543)

The 2100543 TFIO module is a configurable, 8-point digital /O module. Each
point can be configured to be either an input or output. All points are always
inputs. However, if the output is activated, the input will be held in a steady state.
The module also maintains a 16-bit (module 65536) accumulator for each input.

7.1 Specifications

Electrical (each
point)

Open Circuit Voltage: Vdc (Internally pulled up to 5 Vdc Nom.)

Short Circuit Leakage Current: 430 uA typical

Input Capacitance: 000 pF typical

Maximum Allowable Voltage Range on 0.5Vdc to 26.5 Vdc

Input:

Digital Input

Dry Contact or Voltage Type:

Minimum Contact Resistance to Activate 5 KQ
Input:

Maximum Voltage to Activate the Input: .0V (referenced to GND terminal.)

Minimum Voltage to Deactivate the Input: .0 V (referenced to GND terminal.)

Digital Output

Open Drain FET Type:

RDS(ON.): 0.060 Q Typical

Maximum Continuous Sink Current: A @ 24 Vdc
Pulse Input Maximum Input Frequency: 850 Hz @ 50% duty cycle
Minimum High or Low Period: 75 Us
711 Pin Designation
J1 J2 J3 J4
1 POINT 1 SIG POINT 3 SIG POINT 5 SIG POINT 7 SIG
2 POINT 1 GND POINT 3 GND POINT 5 GND POINT 7 GND
3 POINT 2 SIG POINT 4 SIG POINT 6 SIG POINT 8 SIG
4 POINT 2 GND POINT 4 GND POINT 6 GND POINT 8 GND

TIP 9“@ See Figure 2-1 for location of each terminal.

7.2 Wiring Requirements

When digital outputs are used to sink current, the sum total sink current for all
points and modules should not exceed 5 A total. If more than 5 A are required,
separate ground wires from the module output ground to the power source ground
terminal (bus bar). Failure to do so may cause erratic system operation. Sufficient
gauge wire should be used to handle total load current.

Use shielded pair or twisted pair conductors to reduce the possibility of erroneous
transitions on the inputs in high EMI/RFI environments (ground the shield at the
field device).
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7.21

7.3 Examples

7.3.1

Typical Point Schematic

7.4 ARRAY Address

SIG 3\ M A +5
FIELD
WIRING  24v & S\ [ INPUT SENSE
i;/ } C OUTPUT CONTROL
% I
GND ‘ 4
Example Connections
POINT CONNECTIONS
SIG >> SIG { SIG  SIG AM——W {+5
OPTO 24y & INP
NPN \K (% INPUT SENSE
—K K coupLer SWITCH @3 OUTPUT CONTROL
GND > GND DGND  GNDp 1
OR OR =
TYPICAL VOLTAGE INPUT FIELD
FIELD DEVICE
— 24 VDC MAX.
4.75VDC— —
» s SIG ) Wy
3.8VDC—
0VDC MIN.—
24v & % INPUT SENSE
g < OUTPUT CONTROL
COMMON (GND) >> GND GND) 1
TYPICAL OUTPUT FIELD WIRING
BATTERY (+) OR POWER SOURCE 7>> SIG SIG ) [+5
POSITIVE TERMINAL (24 VDC MAX)
a4y & 3 INPUT SENSE
'y < OUTPUT CONTROL
BATTERY (-) OR POWER SOURCE
COMMON OR GND TERMINAL
>GND  GND) 1

Table 7—1 reflects the ARRAY addresses for the module switch address from
position zero to seven.
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Table 7-1 Combo Digital ARRAY Address from Switch Position

Switch Address UInt32 Array Number Float Array Number
0 64 65
1 66 67
2 68 69
3 70 71
4 72 73
5 74 75
6 76 77
7 78 79

7.5 REG Address

See Table 7-2 for the different arrays and registers used by this module. Note that
the register numbers are listed for a combo digital module using the address 0 (on
the rotary switch).

Table 7-2 TFIO Combo Digital Register Map

ARR.REG DESCRIPTION TYPE ACCESS
64.0 18t Module Digital Input 1 Float Read

64.1 18t Module Digital Input 2 Float Read

64.2 1t Module Digital Input 3 Float Read

64.3 18t Module Digital Input 4 Float Read

64.4 1t Module Digital Input 5 Float Read

64.5 15t Module Digital Input 6 Float Read

64.6 1t Module Digital Input 7 Float Read

64.7 1t Module Digital Input 8 Float Read

64.8 18t Module Digital Output 1 Float Read

64.9 1t Module Digital Output 2 Float Read
64.10 18t Module Digital Output 3 Float Read
64.11 1t Module Digital Output 4 Float Read
64.12 18t Module Digital Output 5 Float Read
64.13 18t Module Digital Output 6 Float Read
64.14 1t Module Digital Output 7 Float Read
64.15 18t Module Digital Output 8 Float Read
64.16 18t Module Output Polarity 1 Float Read/Write
64.17 15t Module Output Polarity 2 Float Read/Write
64.18 1t Module Output Polarity 3 Float Read/Write
64.19 18t Module Output Polarity 4 Float Read/Write
64.20 15t Module Output Polarity 5 Float Read/Write
64.21 1t Module Output Polarity 6 Float Read/Write
64.22 18t Module Output Polarity 7 Float Read/Write
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ARR.REG DESCRIPTION TYPE ACCESS
64.23 15t Module Output Polarity 8 Float Read/Write
65.0 18t Module Pulse Input 1 Uint32 Read
65.1 15t Module Pulse Input 2 UInt32 Read
65.2 18t Module Pulse Input 3 Uint32 Read
65.3 15t Module Pulse Input 4 UInt32 Read
65.4 15t Module Pulse Input 5 UInt32 Read
65.5 18t Module Pulse Input 6 Uint32 Read
65.6 15t Module Pulse Input 7 UInt32 Read
65.7 18t Module Pulse Input 8 Uint32 Read
65.8 1t Module Previous Pulse 1 Uint32 Read
65.9 1t Module Previous Pulse 2 Uint32 Read
65.10 1t Module Previous Pulse 3 Uint32 Read
65.11 18t Module Previous Pulse 4 Uint32 Read
65.12 1t Module Previous Pulse 5 Uint32 Read
65.13 18t Module Previous Pulse 6 Uint32 Read
65.14 18t Module Previous Pulse 7 Uint32 Read
65.15 1t Module Previous Pulse 8 Uint32 Read
65.16 1t Module Total Pulse Count 1 Uint32 Read
65.17 18t Module Total Pulse Count 2 Uint32 Read
65.18 18t Module Total Pulse Count 3 Uint32 Read
65.19 18t Module Total Pulse Count 4 Uint32 Read
65.20 18t Module Total Pulse Count 5 Uint32 Read
65.21 18t Module Total Pulse Count 6 Uint32 Read
65.22 18t Module Total Pulse Count 7 Uint32 Read
65.23 18t Module Total Pulse Count 8 Uint32 Read
65.24 18t Module Raw Pulse Count 1 Uint32 Read
65.25 18t Module Raw Pulse Count 2 Uint32 Read
65.26 18t Module Raw Pulse Count 3 Uint32 Read
65.27 18t Module Raw Pulse Count 4 Uint32 Read
65.28 18t Module Raw Pulse Count 5 Uint32 Read
65.29 18t Module Raw Pulse Count 6 Uint32 Read
65.30 18t Module Raw Pulse Count 7 Uint32 Read
65.31 18t Module Raw Pulse Count 8 Uint32 Read

FYI

’

/

:\ /1 The Combo Digital Extended module uses the same
. Application.Array as seen in Table 7-2.
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8.0 TFIO 4-POINT THERMOCOUPLE INPUT MODULE (2100869)

The 2100869 TFIO module is a configurable, 4-point thermocouple input module.
The module is designed to monitor temperatures using industry standard
thermocouple probes. Each point can be configured to be either J or K type. For
proper operation, the installation instructions must be strictly adhered to.

The thermocouple leads connected to this device must not

CAUTION? contact any external voltage source. Damage to the device will
result from connection between the thermocouple leads and the
ignition system or any AC or DC power source.

8.1 Specifications

8.1.1

Electrical (each Input Mode Range
point)
Type J Mode -346 to 1400°F (-210 to 760°C)
Type K Mode -454 to 2192°F (-270 to 1200°C)
Accuracy + 1°F (£ 0.5°C)

Pin Designation

J1 J2 J3 Ja
1 | Shield Shield Shield Shield
2 | TC1 (J-Wht/K-Yel) | TC2 (J-Wht/K-Yel) | TC3 (J-Wht/K-Yel) | TC4 (J-Wht/K-Yel)
3 | TC1Red () TC2 Red (-) TC3 Red (-) TC4 Red (-)
4 | Shield Shield Shield Shield

8.2 Wiring Requirements

8.21

Thermocouples and Thermocouple Extension Wire

Type J or K (ungrounded or grounded) thermocouples may be used; ungrounded
thermocouples are recommended, where possible. The appropriate Type J or K
thermocouple extension wire must be run from the device thermocouple terminals
to each thermocouple-sensing source. Use stranded thermocouple wire with a
good moisture-resistant insulation such as PVC; for higher temperatures, Teflon or
B-fibre-insulated thermocouple wire is recommended.

Avoid any added junctions, splices and contact with other metals. Take care not to
damage the insulation of the thermocouple extension wire when installing. Take
precautions against later damage from vibration, abrasion or liquids in conduits.

Never run thermocouple wire in the same conduit as ignition
wire or other high-energy wiring such as AC line power.

Keep secondary wires to spark plugs and other high voltage
CAUTION o L

wiring at least eight-inches away from thermocouples and

extension wiring.

Jumper across the terminals of unused thermocouple inputs.
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8.2.2

Testing Thermocouple Leads

If it becomes necessary to check the thermocouple to terminal strip wiring with an
ohmmeter or other device, first unplug the thermocouple connector at the module.
This will prevent possible damage to the device's sensitive low voltage detection

circuitry.

8.3 ARRAY Address

Table 8—1 reflects the ARRAY addresses for the module switch address from

position zero to seven.

Table 8—1 Thermocouple ARRAY Address from Switch Position

Switch Address UInt32 Array Number Float Array Number
0 128 129
1 130 131
2 132 133
3 134 135
4 136 137
5 138 139
6 140 141
7 142 143

8.4 REG Address

See Table 8-2 for the different arrays and registers used by this module. Note that
the register numbers are listed for this module using the address 0 (on the rotary

switch).

Table 8—-2 TFIO Thermocouple Register Address

REGISTER DESCRIPTION TYPE ACCESS
128.0 1t Module J1 ThermalCouple ADC Uint32 Read

1281 1t Module J2 ThermalCouple ADC Uint32 Read
128.2 15t Module J3 ThermalCouple ADC UiInt32 Read
128.3 1t Module J4 ThermalCouple ADC Uint32 Read
128.4 1t Module J1 Junction Ref ADC Uint32 Read
128.5 1t Module J2 Junction Ref ADC Uint32 Read
128.6 1t Module J3 Junction Ref ADC Uint32 Read
128.7 1t Module J4 Junction Ref ADC Uint32 Read
128.8 1st Module J1 Type © UInt32 Read/Write
128.9 1t Module J2 Type® UInt32 Read/Write
128.10 1t Module J3 Type® UInt32 Read/Write
128.11 1t Module J4 Type® UInt32 Read/Write

90=y type, 1 = K type, 2 RTD type
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REGISTER DESCRIPTION TYPE ACCESS
128.12 1t Module Line Filter Uint32 Read/Write
128.13 1t Module Noise Filter Uint32 Read/Write
129.0 15t Module J1 DegF Temp Float Read

1291 18t Module J2 DegF Temp Float Read
129.2 15t Module J3 DegF Temp Float Read
129.3 15t Module J4 DegF Temp Float Read
129.4 18t Module J1 DegC Temp Float Read
129.5 15t Module J2 DegC Temp Float Read
129.6 1t Module J3 DegC Temp Float Read
129.7 15t Module J4 DegC Temp Float Read
129.8 18t Module J1 DegF Temp Bias Float Read/Write
129.9 18t Module J2 DegF Temp Bias Float Read/Write
129.10 15t Module J3 DegF Temp Bias Float Read/Write
129.11 18t Module J4 DegF Temp Bias Float Read/Write
129.12 15t Module J1 DegC Temp Bias Float Read/Write
129.13 1t Module J2 DegC Temp Bias Float Read/Write
129.14 15t Module J3 DegC Temp Bias Float Read/Write
129.15 15t Module J4 DegC Temp Bias Float Read/Write
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9.0 TFIO 4-POINT 100Q PLATINUM RTD INPUT MODULE
(2101018)

The 2101018 TFIO module is a configurable, 4-point RTD input module. The
module is designed to monitor temperatures using industry standard, 4-wire 100Q
platinum RTD probes with a temperature compensation of 0.00385Q/Q/°C. For
proper operation, the installation instructions must be strictly adhered to.

The RTD leads connected to this device must not contact any

external voltage source. Damage to the device will result from

CAUTION connection between the RTD leads and the ignition system or
any AC or DC power source.

9.1 Specifications

Input Mode Range
4-Wire 100Q Platinum -200 to 850°C (-328 to 1562°F)

Electrical (each

point1°):
Alpha = 0.00385 (Measurement range of electronics)
Accuracy: +0.25°C (+ .5°F)
9.1.1 Pin Designation
J1 J2 J3 J4

1 ouT ouT ouT ouT

2 | (+) (+) (+) (+)

3 10) (-) (-) (-)

4 IN IN IN IN

9.2 Wiring Requirements

9.21 4-Wire RTD

Take care not to damage the insulation of the RTD wire when installing.
Additionally, take precautions against later damage from vibration, abrasion or
liquids in conduits.

Never run RTD wire in the same conduit as ignition wire or
other high-energy wiring such as AC line power.

CAUTIOI:3 Keep secondary wires to spark plugs and other high voltage
wiring at least eight-inches away from a RTD and extension

wiring.

9.2.2 Testing RTD Leads

If it becomes necessary to check RTD to terminal strip wiring with an ohmmeter or
other device, first unplug the RTD connector at the module. This will prevent
possible damage to the device's sensitive, low voltage detection circuitry.

10 Not inclusive of RTD specifications.
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9.3 ARRAY Address

Table 9—1 reflects the ARRAY addresses for the module switch address from

position zero to seven.

Table 9-1 4 Point RTD ARRAY Address from Switch Position

Switch Address UInt32 Array Number Float Array Number
0 128 129
1 130 131
2 132 133
3 134 135
4 136 137
5 138 139
6 140 141
7 142 143

9.4 REG Address

See Table 9-2 for the different arrays and registers used by this module. Note that
the register numbers are listed for this module using the address 0 (on the rotary

switch).
Table 9-2 TFIO RTD Register Map

ARR.REG DESCRIPTION TYPE ACCESS
128.0 1t Module J1 ThermalCouple ADC Uint32 Read

128.1 15t Module J2 ThermalCouple ADC UiInt32 Read
128.2 1st Module J3 ThermalCouple ADC Uint32 Read
128.3 1t Module J4 ThermalCouple ADC Uint32 Read
128.4 1t Module J1 Junction Ref ADC Uint32 Read
128.5 1t Module J2 Junction Ref ADC Uint32 Read
128.6 1t Module J3 Junction Ref ADC Uint32 Read
128.7 1t Module J4 Junction Ref ADC Uint32 Read
128.8 1st Module J1 Type 11 Ulnt32 Read/Write
128.9 1st Module J2 Type'” Ulnt32 Read/Write
128.10 18t Module J3 Type" Uint32 Read/Write
128.11 1t Module J4 Type'"" Ulnt32 Read/Write
128.12 1st Module Line Filter Uint32 Read/Write
128.13 1t Module Noise Filter Uint32 Read/Write
129.0 15t Module J1 DegF Temp Float Read

1291 18t Module J2 DegF Temp Float Read
129.2 15t Module J3 DegF Temp Float Read

Moo=y type, 1 = K type, 2 RTD type
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ARR.REG DESCRIPTION TYPE ACCESS
129.3 15t Module J4 DegF Temp Float Read
129.4 18t Module J1 DegC Temp Float Read
129.5 15t Module J2 DegC Temp Float Read
129.6 1t Module J3 DegC Temp Float Read
129.7 15t Module J4 DegC Temp Float Read
129.8 15t Module J1 DegF Temp Bias Float Read/Write
129.9 1t Module J2 DegF Temp Bias Float Read/Write
129.10 15t Module J3 DegF Temp Bias Float Read/Write
129.11 18t Module J4 DegF Temp Bias Float Read/Write
129.12 15t Module J1 DegC Temp Bias Float Read/Write
129.13 1t Module J2 DegC Temp Bias Float Read/Write
129.14 1t Module J3 DegC Temp Bias Float Read/Write
129.15 15t Module J4 DegC Temp Bias Float Read/Write
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APPENDIX A /O INTERFACE APPLICATION REGISTERS
REGISTER DESCRIPTION TYPE ACCESS
0.100 Current Pulse Count 1 Uint32 Read
0.101 Current Pulse Count 2 Uint32 Read
0.104 Previous Pulse Count 1 Uint32 Read
0.105 Previous Pulse Count 2 Uint32 Read
0.108 Total Pulse Count 1 Uint32 Read
0.109 Total Pulse Count 2 Uint32 Read
0.112 Pulse Output 1 Frequency UiInt32 Read/Write
0.113 Pulse Output 2 Frequency Uint32 Read/Write
0.116 Pulse Output 1 Width UiInt32 Read/Write
0.117 Pulse Output 2 Width UiInt32 Read/Write
0.120 Raw Pulse Counter 1 Uint32 Read
0.121 Raw Pulse Counter 2 Uint32 Read
1.0 Dp Cal Flags Uint16 Read
1.1 Ap Cal Flags Uint16 Read
1.2 RTD Cal Flags Uint16 Read
1.3 Al1 Cal Flags Uint16 Read
1.4 Al2 Cal Flags Uint16 Read
1.5 Aix Cal Flags Uint16 Read
1.6 Statistics Filter Bias Uint16 Read
1.7 Ground and VREF Sample Count Uint16 Read
1.8 Temp Sample Count Uint16 Read
1.9 Pressure Sample Count Uint16 Read
1.10 Ground and VREF Limit Count Uint16 Read
1.1 Temp Limit Count Uint16 Read
1.12 Pressure Limit Count Uint16 Read
1.13 DP Thermal Recalc Threshold Uint16 Read/Write
1.14 SP Thermal Recalc Threshold Uint16 Read/Write
1.15 DP Hardware Revision Uint16 Read
1.16 SP Hardware Revision Uint16 Read
1.17 Hardware Init Result Uint16 Read
2.0 DI 1 State Byte Read
2.1 DI 2 State Byte Read
24 DO 1 State Byte Read/Write
25 DO 2 State Byte Read/Write
28 Switched VBatt Byte Read
2.1 LCD Power Byte Read
212 Low Lithium Byte Read
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REGISTER DESCRIPTION TYPE ACCESS
213 Security Switch Byte Read

214 Local Connection Byte Read

2.15 Input 1 Debounce Byte Read

2.16 Input 2 Debounce Byte Read

217 Thread Priority Byte Read

2.18 IIC Scan Enabled Byte Read/Write
2.65535 Prom Write Enabled Byte Read/Write
3.0 DP Live Value Float Read

3.1 SP Live Value Float Read

3.2 RTD Live Value Float Read

3.3 Al 1 Live Value Float Read

3.4 Al 2 Live Value Float Read

3.5 Battery Voltage Float Read

3.6 Charger Voltage Float Read

3.7 DP Ground Float Read

3.8 SP Ground Float Read

3.9 Main Ground Float Read

3.10 DP Temp Float Read

3.1 SP temp Float Read

3.12 RTD Temp Float Read

3.13 DP vref Float Read

3.14 SP vref Float Read

3.15 RTD vref Float Read

3.16 RTD Ground Float Read

3.17 Map AIS Float Read

4.0 DP Live Value Float Read

4.1 SP Live Value Float Read

4.2 RTD Live Value Float Read

4.3 Al 1 Live Value Float Read

4.4 Al 2 Live Value Float Read

5.0 DP Zero Transducer Value Float Read/Write
5.1 DP 0% User Value Float Read/Write
5.2 DP 25% User Value Float Read/Write
5.3 DP 50% User Value Float Read/Write
5.4 DP 75% User Value Float Read/Write
5.5 DP 100% User Value Float Read/Write
5.6 DP Bias User Value Float Read/Write
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REGISTER DESCRIPTION TYPE ACCESS
5.14 DP Abort Cal Float Read/Write
5.15 DP Finish Cal Float Read/Write
5.16 SP Zero Transducer Value Float Read/Write
517 SP 0% User Value Float Read/Write
5.18 SP 25% User Value Float Read/Write
5.19 SP 50% User Value Float Read/Write
5.20 SP 75% User Value Float Read/Write
5.21 SP 100% User Value Float Read/Write
5.22 SP Bias User Value Float Read/Write
5.30 SP Abort Cal Float Read/Write
5.31 SP Finish Cal Float Read/Write
5.32 RTD Zero Transducer Value Float Read/Write
5.33 RTD 0% User Value Float Read/Write
5.34 RTD 25% User Value Float Read/Write
5.35 RTD 50% User Value Float Read/Write
5.36 RTD 75% User Value Float Read/Write
5.37 RTD 100% User Value Float Read/Write
5.38 RTD Bias User Value Float Read/Write
5.48 Al 1 Zero Transducer Value Float Read/Write
5.49 Al 1 0% User Value Float Read/Write
5.50 Al 1 25% User Value Float Read/Write
5.51 Al 1 50% User Value Float Read/Write
5.52 Al 1 75% User Value Float Read/Write
5.53 Al 1 100% User Value Float Read/Write
5.54 Al 1 Bias User Value Float Read/Write
5.62 Al 1 Abort Cal Float Read/Write
5.63 Al 1 Finish Cal Float Read/Write
5.64 Al 2 Zero Transducer Value Float Read/Write
5.65 Al 2 0% User Value Float Read/Write
5.66 Al 2 25% User Value Float Read/Write
5.67 Al 2 50% User Value Float Read/Write
5.68 Al 2 75% User Value Float Read/Write
5.69 Al 2 100% User Value Float Read/Write
5.70 Al 2 Bias User Value Float Read/Write
5.78 Al 2 Abort Cal Float Read/Write
5.79 Al 2 Finish Cal Float Read/Write
7.0 DP Raw Count Uint32 Read

71 SP Raw Count Uint32 Read

7.2 RTD Raw Count Uint32 Read
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REGISTER DESCRIPTION TYPE ACCESS
7.3 Al1 Raw Count Uint32 Read
7.4 Al2 Raw Count Uint32 Read
7.5 Battery Raw Count UiInt32 Read
7.6 Charger Raw Count Uint32 Read
7.7 DP Ground Raw Count Uint32 Read
7.8 SP Ground Raw Count Uint32 Read
7.9 Main Ground Raw Count Uint32 Read
7.10 DP Temp Raw Count UiInt32 Read
7.1 SP Temp Raw Count Uint32 Read
712 RTD Temp Raw Count UiInt32 Read
713 DP Reference Raw Count Uint32 Read
7.14 SP Reference Raw Count Uint32 Read
7.15 RTD Reference Raw Count Uint32 Read
7.16 RTD Ground Raw Count Uint32 Read
9.0 DP Status Flag Byte Read
9.1 SP Status Flag Byte Read
9.2 RTD Status Flag Byte Read
9.3 Al1 Status Flag Byte Read
9.4 Al2 Status Flag Byte Read
9.5 Battery Status Flag Byte Read
9.6 Charger Status Flag Byte Read
9.7 DP Ground Status Flag Byte Read
9.8 SP Ground Status Flag Byte Read
9.9 Main Ground Status Flag Byte Read
9.10 Dp Temp Status Flag Byte Read
9.1 Sp Temp Status Flag Byte Read
9.12 RTD Status Flag Byte Read
9.13 DP Reference Status Flag Byte Read
9.14 SP Reference Status Flag Byte Read
9.15 RTD Reference Status Flag Byte Read
9.16 RTD Ground Status Flag Byte Read
9.17 DP Force Calc Flags Byte Read
9.18 SP Force Calc Flags Byte Read
9.19 DP Hold Calc Flags Byte Read
9.20 SP HOLD Calc Flags Byte Read
9.21 DP Temp Stability Statistics Enable Byte Read
9.22 DP Stability Statistics Enable Byte Read
9.23 SP Temp Stability Statistics Enable Byte Read
9.24 SP Stability Statistics Enable Byte Read
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REGISTER DESCRIPTION TYPE ACCESS
9.25 Battery Stability Statistics Enable Byte Read
9.26 Charger Stability Statistics Enable Byte Read
9.27 Al1 Stability Statistics Enable Byte Read
9.28 Al2 Stability Statistics Enable Byte Read
9.29 RTD Stability Statistics Enable Byte Read
9.30 DP Cal Low Point Flag Byte Read
9.31 DP Cal Mid Point Flag Byte Read
9.32 DP Cal High Point Flag Byte Read
9.33 DP Cal Mid Low Point Flag Byte Read
9.34 DP Cal Mid High Point Flag Byte Read
9.35 DP Cal Zero Point Flag Byte Read
9.36 DP Field Cal Flag Byte Read
9.37 DP Factory Cal Flag Byte Read
9.38 SP Cal Low Point Flag Byte Read
9.39 SP Cal Mid Point Flag Byte Read
9.40 SP Cal High Point Flag Byte Read
9.41 SP Cal Mid Low Point Flag Byte Read
9.42 SP Cal Mid High Point Flag Byte Read
9.43 SP Cal Zero Point Flag Byte Read
9.44 SP Field Cal Flag Byte Read
9.45 SP Factory Cal Flag Byte Read
9.47 Al1 Cal Low Point Flag Byte Read
9.48 Al1 Cal Mid Point Flag Byte Read
9.49 Al1 Cal High Point Flag Byte Read
9.50 Al1 Cal Mid Low Point Flag Byte Read
9.51 Al1 Cal Mid High Point Flag Byte Read
9.52 Al1 Cal Zero Point Flag Byte Read
9.53 Al1 Field Cal Flag Byte Read
9.54 Al1 Factory Cal Flag Byte Read
9.55 Al2 Cal Low Point Flag Byte Read
9.56 Al2 Cal Mid Point Flag Byte Read
9.57 Al2 Cal High Point Flag Byte Read
9.58 Al2 Cal Mid Low Point Flag Byte Read
9.59 Al2 Cal Mid High Point Flag Byte Read
9.60 Al2 Cal Zero Point Flag Byte Read
9.61 Al2 Field Cal Flag Byte Read
9.62 Al2 Factory Cal Flag Byte Read
10.48 Scans Started Uint32 Read
10.49 Scans Finished Uint32 Read
10.50 A/D Transfers Uint32 Read
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REGISTER DESCRIPTION TYPE ACCESS
10.51 A/D Interrupts UiInt32 Read
10.52 Interrupt Timeouts Uint32 Read
10.53 A/D Start Failures Uint32 Read
10.54 Previous Scan Interval Uint32 Read
10.55 Minimum Scan Interval Uint32 Read
10.56 Maximum Scan Interval Uint32 Read

11.0 Part Number String Read/Write
11.1 Serial Number String Read/Write
11.2 Ethernet MAC Address String Read/Write
255.0 Number of Modules Uint32 Read
255.1 Number of VC Modules Uint32 Read
255.2 Number of AO Modules Uint32 Read
255.3 Number of Al Modules Uint32 Read
2554 Number of DI Modules Uint32 Read
2555 Number of TI Modules Uint32 Read
254.0-X Module Type String Read
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APPENDIX B ABB® DEFINITIONS AND ACRONYMS

TERM DEFINITION
Greek letter for “mu”. Often used in math and engineering as the
# symbol for “micro”. Pronounced as a long u.
uFLO’s measurement and operational features are housed in this
L FLO IMV single unit assembly. The main electronic board (xFLO-195 Board),

communication connection, power, SP, DP and Temperature readings
are all housed in this unit.

4 FLO-2100767 Board

Main Electronic Board used in the 4FLO Computers. It is housed on an
integrated assembly and includes the IMV. It operates at 195 MHz
while drawing minimal power.

uSec Micro Second.
This ABB flow computer is housed in a small lightweight enclosure. It's
main feature is its low power, microprocessor based units designed to

uFLO 6200 : ) . .
meet a wide range of measurement, monitor and alarming applications
for remote gas systems, while being a cost effective alternative.

*.CSV file See Comma Separated Values (l.E. spreadsheet format).

*.INI file See Initialization File.

A/D Analog-to-digital.

ABB Inc. Asea, Brown & Boveri, parent company of Totalflow

Absolute Pressure

Gauge pressure plus barometric pressure. ABB devices use Static
Pressure (SP) for flow calculations.

Absolute Zero

The zero point on the absolute temperature scale. It is equal to -273.16
degrees C, or 0 degrees K (Kelvin), or -459.69 degrees F, or 0 degrees
R (Rankine).

A tower or column that provides contact between natural gas being

Absorber processed and a liquid solvent.
The process of removing vapors from a stream of natural gas by
Absorption passing the natural gas through liquids or chemicals which have a

natural attraction to the vapors to be removed from the stream.

Absorption Factor

A factor which is an indication of the tendency for a given gas phase
component to be transferred to the liquid solvent. It is generally
expressed as A=L/KV where L and V are the moles of liquid and vapor,
and K is the average value of the vapor-liquid equilibrium constant for
the component of concern.

Absorption Qil

A hydrocarbon liquid used to absorb and recover components from the
natural gas being processed.

AC See Alternating Current.
A How closely a measured value agrees with the correct value. Usually
ccuracy .
expressed as + percent of full scale output or reading.
Acid Gas See Gas, Acid.
ACK See Acknowledgment.
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TERM

DEFINITION

This refers to a response over a remote communication device to a

Acknowledgment request such as a PING. Basically, saying, "I'm here, and | saw your
request!"
ACM See Analyzer Control Module.
The degree of sound. The nature, cause, and phenomena of the
Acoustics vibrations of elastic bodies; which vibrations create compressional

waves or wave fronts which are transmitted through various media,
such as air, water, wood, steel, etc.

Active Analog Output

Analog Output to a host providing power to the host.

An operational mode used by the LevelMaster for measuring dual float
levels by applying a signal to the primary windings, reading the voltage

Active Mode level on the secondary windings and using an algorithm to determine
the oil and water levels.
Adapter A mechanism or device for attaching non-mating parts.
ADC See Analog-to-Digital Converter.
A unigue memory designation for location of data or the identity of a
Address peripheral device; allows each device on a single communications line

to respond to its own message.

Adiabatic Expansion

The expansion of a gas, vapor, or liquid stream from a higher pressure
to a lower pressure in which there is no heat transfer between the gas,
vapor, or liquid and the surroundings.

The process of removing natural gas liquids from a stream of natural

Adsorption gas by passing the natural gas through granular solids which have a
natural attraction to the liquids to be removed from the stream.
Aerial A length of wire designed to transmit or receive radio waves. (See also

Antenna)

Aerosol Liquids

Minute liquid particles suspended in gas. Aerosols will behave like a
fluid and can be transported by pipes and pumping. When aerosols
contact each other they coalesce into droplets. Aerosols may be
present in gas, or may be generated by glow shearing off the skim
inside of a pipeline.

AGA

American Gas Association. Trade group representing natural gas
distributors and pipelines.

AGA-10

American Gas Association Report No. 10, Speed of Sound in Natural
Gas and Other Related Hydrocarbon Gases. Method for calculation of
the speed of sound in gases.

AGA-3

American Gas Association Report No. 3, Orifice Metering of Natural
Gas. Method for calculating gas volume across an Orifice Plate. This
method requires two pressure readings, Differential Pressure (DP) and
Static Pressure (SP).

AGA-5

American Gas Association Report No. 5, Fuel Gas Energy Metering.
Methods (Volume, Mass or Energy) for calculating BTUs without
knowing the composition of the gas.
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TERM

DEFINITION

American Gas Association Report No. 7, Measurement of Gas by
Turbine Meters. Method for calculating gas volume using a Pulse

AGA-7 Meter. This method requires one pressure reading, Static Pressure
(SP).
American Gas Association Report No. 8, Compressibility Factor of
AGA-8 Natural Gas and Related Hydrocarbon Gases. Method for calculating
the Super Compressibility Factor, Fpv.
American Gas Association Report No. 9, Measurement of Gas by
AGA-9 Multipath Ultrasonic Meters. Method for calculating gas based on
transit-times.
AGC Automatic Gain Control
AH See Ampere-Hour.
Al Analog Input
AlU Analyzer Interface Unit.
The simplest homologous series of saturated aliphatic hydrocarbons,
Alkane consisting of methane, ethane, propane, butane; also know as olefins.

Unsaturated hydrocarbons that contain one or more carbon-carbon
double bonds.

Alkanolamine

See Amine.

Alkynes

Unsaturated hydrocarbons that contain one or more carbon-carbon
triple bonds.

Alphanumeric

A character set that contains both letters and digits.

Alternating Current

An electric current whose direction changes with a frequency
independent of circuit components.

Aluminum Powder
Coating

ABB aluminum enclosures have a baked-on Powder Coating designed
to our specifications to ensure paint adhesion, weather resistance and
durability.

Ambient Compensation

The design of an instrument such that changes in ambient temperature
do not affect the readings of the instrument.

Ambient Conditions

The conditions around the transducer (pressure, temperature, etc.).

Ambient Pressure

Pressure of the air surrounding a transducer.

Ambient Temperature

The average or mean temperature of the surrounding air which comes
in contact with the equipment and instruments under test.

Amine (Alkanolamine)

Any of several liquid compounds containing amino nitrogen generally
used in water solution to remove, by reversible chemical reaction,
hydrogen sulfide and/or carbon dioxide from gas and liquid
hydrocarbon streams.

Ammeter

An instrument used to measure current.

Amp

See Ampere.
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TERM

DEFINITION

Ampere

The unit of electrical current. Also milliamp (one thousandth of an amp)
and micro amp (one millionth of an amp). One amp corresponds to the
flow of about 6 x 10'® electrons per second.

Ampere-Hour

The quantity of electricity measured in ampere-hours (Ah) which may
be delivered by a cell or battery under specified conditions. A current of
one ampere flowing for one hour.

Ampere-Hour Efficiency

The ratio of the output of a secondary cell or battery, measured in
ampere-hours, to the input required to restore the initial state of charge,
under specified conditions.

A device which draws power from a source other than the input signal

Amplifier and which produces as an output an enlarged reproduction of the
essential features of its input.
Amplitude The highest value reached by voltage, current or power during a

complete cycle.

Amplitude Modulation

Where audio signals increase and decrease the amplitude of the
"carrier wave".

Amplitude Span

The Y-axis range of a graphic display of data in either the time or
frequency domain. Usually a log display (dB) but can also be linear.

AMU See Analog Measurement Unit.
AMU/IMV Generic reference to the Measurement unit. See Analog Measurement
Unit and Integral Multivariable Transducer for more definition.
A system in which data is represented as a continuously varying
Analog
voltage/current.
Analog Input Data received as varying voltage/current.

Analog Measurement
Unit

A transducer for converting energy from one form to another. (e.g.
Static and Differential pressure to electrical signals)

Analog Output

A voltage or current signal that is a continuous function of the
measured parameter. Data that is transmitted as varying
voltage/current.

Analog Trigger

A trigger that occurs at a user-selected point on an incoming analog
signal. Triggering can be set to occur at a specific level on either an
increasing or a decreasing signal (positive or negative slope).

Analog-to-Digital
Converter

An electronic device, often an integrated circuit, that converts an analog
voltage to a number.

Analytical Module

The primary component of the NGC8200’s modular design is the
analytical module. This module comes in a 12VDC or a 24VDC
configuration and contains the GC module, Analytical Processing
system and manifold. Replacement of this component is enhanced by
the single bolt removal feature. This module may also be broken down
into the GC module, manifold assembly and analytical processor
assembly.

Page B-4

2101226-001 rev. AD



TERM

DEFINITION

Analytical Module

ABB Analytical module assembly contains the GC module, Manifold
and Analytical Processor. The modular design features Single Bolt
removal.

Analytical Processor
Assembly

The Analytical Processor board interfaces with the analog circuits to
monitor temperatures, and pressures, and also control the processes.
The data generated by the Analytical Processor is passed to the Digital
Controller board.

Analyzer Control Module

Consists of various electronic components used for analysis.

Anemometer An instrument for measuring and/or indicating the velocity of air flow.
Annealed Toughen (steel or glass) by a process of gradually heating and cooling,
Annunciator Display of a status on a screen.
ANSI American National Standards Institute.
A length of wire or similar that radiates (such as a transmitting antenna)
Antenna or absorbs (such as a radio antenna) radio waves. The two basic types
are: Yagi (directional) or Omni (bi-directional).
AO Analog Output
AP See Absolute Pressure.
American Petroleum Institute Report No. 14.3 addresses the 1992
APl 14.3 equation regarding the AGA-3 method for calculating gas volume
across an Orifice Plate.
American Petroleum Institute Report No. 21.1 addresses the equation
API 21.1 regarding AGA-8 Fpv or Supercompressibility Factor and the energy
content of the gas.
An arbitrary scale expressing the relative density of liquid petroleum
products. The scale is calibrated in degrees API. The formula is:
API Gravity DegAPI = {L} ~1315
y(60°F / 60°F
where y =relative density.
A file containing historical records in a compressed format for more
Archive efficient long term storage and transfer. ABB archive records are non-

editable, meaning that when they are stored they may not be changed.
These records are used during an audit of data.

Artificial Drives

Techniques for producing oil after depletion or in lieu of natural drives;
includes water flooding, natural gas re-injection, inert gas injection, flue
gas injection and in-situ combustion.

Any of the techniques, other than natural drives, for bringing oil to the

Artificial Lift
surface.
American Standard Code for Information Interchange. A very popular
ASCII standard method of encoding alphanumeric characters into 7 or 8
binary bits.
ASME American Society of Mechanical Engineers.
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ASTM American Society for Testing and Materials (ASTM International).

ASTM International Standard Practice for calculating heat value,

ASTM D 3588 compressibility factor and relative density of gaseous fuels.

A communications protocol where information can be transmitted at an
Asynchronous arbitrary, unsynchronized point in time, without synchronization to a
reference time or "clock".

ATC Automatic temperature compensation.

Term used for European Union’s New Approach Directive 94/9/EC
ATEX which concerns equipment and protective systems intended for use in
potentially explosive atmospheres.

A unit of pressure; the pressure that will support a column of mercury

Atmosphere (one) 760 mm high at 0 °C.

The pressure exerted on the earth by the earth’s atmosphere (air and
water vapor). A pressure of 760 mm of mercury, 29.92 inches of
Atmospheric Pressure mercury, or 14.696 pounds per square inch absolute is used as a
(scientific) standard for some measurements. Atmospheric pressure
may also refer to the absolute ambient pressure at any given location.

Audio Frequency Generally in the range 20 Hz to 20 KHz.
To examine or verify data for accuracy. ABB’s DB1 and DB2 records
Audit may be edited to generate a more accurate representation of data
information.

Using the Long Term Archive files to justify changes made to records
that more accurately reflects the correct data. Peripheral information

Audit Trail used to edit data is recorded without exception, to justify the accuracy
of the edited data records.

Automatic Frequency Similar to Automatic Fine Tune (AFT). A circuit that keeps a receiver in

Control tune with the wanted transmission.

AWG American Wire Gage.

AWG Acronym for American Wire Gauge.

Pressure against which a fluid is flowing. May be composed of friction
Back Pressure in pipes, restrictions in pipes, valves, pressure in vessels to which fluid
is flowing, hydrostatic head, or other resistance to fluid flow.

Technique used in chromatography to reverse direction of the flow after
the lighter components have been measured, allowing the heavier
components to remain in the column until measured, shortening the
length of the column.

Backflush

Data is acquired by a DAQ system while another program or

Background Acquisition processing routine is running without apparent interruption.

The total noise floor from all sources of interference in a measurement

Background Noise system, independent of the presence of a data signal.

A system, device, file or facility that can be used as an alternative in

Backup case of a malfunction or loss of data.
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Bandwidth The range of frequencies available for signaling; the difference between
the highest and lowest frequencies of a band expressed in Hertz.
Bar is equal to 1 atmosphere of pressure. l.e. .987 Standard
Bar . )
atmospheric pressure or 14.5 Ibs./psia.
Barometer An instrument which measures atmospheric pressure.
A unit of liquid volume measurement in the petroleum industry that
Barrel equals 42 U.S. gallons (.159 cubic meters) for petroleum or natural gas

liquid products, measured at 60 degrees Fahrenheit and at an
equilibrium vapor pressure.

Base Pressure

The pressure used as a standard in determining gas volume. Volumes
are measured at operating pressures and then corrected to base
pressure volume. Base pressure is normally defined in any gas
measurement contract. The standard value for natural gas in the United
States is 14.73 psia, established by the American National Standards
Institute as standard Z-132.1 in 1969.

Basic Sediment and
Water

Waste that collects in the bottom of vessels and tanks containing
petroleum or petroleum products.

Two or more electrochemical cells electrically interconnected in an

Battery appropriate series/parallel arrangement to provide the required
operating voltage and current levels.
Unit of signaling speed. The speed in baud is the number of discrete
Baud conditions or events per second. If each event represents only one bit
condition, baud rate equals bits per second (bps).
Serial communications data transmission rate expressed in bits per
Baud Rate
second (b/s).
Bbl See Barrel.
Bef Abbreviation for one billion standard cubic feet or one thousand MMcf
or one million Mcf.
BG Mix A liquefied hydrocarbon product composed primarily of butanes and
natural gasoline.
Term used when calibrating. Amounts to offset the actual measurement
taken. On a LevelMaster, it refers to adjusting the measurement of the
Bias float level to agree with a calibrated measurement. On an RTD

(Resistant Thermal Detector), it refers to adjusting the measurement of
the temperature to agree with a calibrated temperature. This figure
maybe either a positive or negative figure.

BIAS Current

A very low-level DC current generated by the panel meter and
superimposed on the signal. This current may introduce a measurable
offset across a very high source impedance.

Binary Number

System based on the number 2. The binary digits are 0 and 1.

Binary-Coded Decimal

A code for representing decimal digits in a binary format.
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Basic Input/Output System. A program, usually stored in ROM, which
provides the fundamental services required for the operation of the

BIOS computer. These services range from peripheral control to updating the
time of day.
Bipolar A signal range that includes both positive and negative values.

Bipolar Transistor

The most common form of transistor.

Bit

Binary Digit - the smallest unit of binary data. One binary digit, either 0
or 1. See also byte.

Bits Per Second

Unit of data transmission rate.

Blue Dot Technology

Technological changes to the DC and ACM modules, decreasing noise
by changing ground. Allows amplification of the results, gains
resolution.

Common name used to identify the Main Electronic Board. Also called

Board Motherboard, Engine Card and Circuit Board.
The temperature at which a substance in the liquid phase transforms to
Boiling Point the gaseous phase; commonly refers to the boiling point of water which

is 100°C (212°F) at sea level.

Bootstrap Loader

Abbreviated BSL. Software enabling user to communicate with the
PCBA for the purpose of programming the FLASH memory in the
microcontroller.

Bouncing is the tendency of any two metal contacts in an electronic
device to generate multiple signals as the contacts close or open.
When you press a key on your computer keyboard, you expect a single
contact to be recorded by your computer. In fact, however, there is an

Bounce initial contact, a slight bounce or lightening up of the contact, then
another contact as the bounce ends, yet another bounce back, and so
forth. A similar effect takes place when a switch made using a metal
contact is opened.

BP Mix A liquefied hydrocarbon product composed primarily of butanes and
propane.

BPS See Bits Per Second.

Bridge Generally a short-circuit on a PC board caused by solder joining two

adjacent tracks.

Bridge Resistance

See Input impedance and Output impedance.

British Thermal Unit

Energy required to raise one pound of water one degree Fahrenheit.
One pound of water at 32 F° requires the transfer of 144 BTUs to
freeze into solid ice.

Browser Software which formats Web pages for viewing; the Web client
BS&W See Basic Sediment and Water.

BSL See Bootstrap Loader.

Btu See British Thermal Unit.
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A numerical representation of the heating value of natural gas which
may be calculated or presented to indicate varying relationships (e.g.,
the number of Btu contained in one standard cubic foot or the number

Btu Factor of MMBtu contained in one Mcf of gas. The factor for a given
relationship will vary depending upon whether the gas is “dry” or
“saturated”.
A method of allocating costs between different operations or between
Btu Method different products based upon the heat content of products produced in

the various operations or of the various produced products.

Btu per Cubic Foot

A measure of the heat available or released when one cubic foot of gas
is burned.

Btu, Dry

Heating value contained in cubic foot of natural gas measured and
calculated free of moisture content. Contractually, dry may be defined
as less than or equal to seven pounds of water per Mcf.

Btu, Saturated

The number of Btu’s contained in a cubic foot of natural gas fully
saturated with water under actual delivery pressure, temperature and
gravity conditions. See BTU, DRY.

Used to express the heating content of gas. See British Thermal Units

Btu/CV or Calorific Value.

Refers to the interface program or software that operates the Btu
BtuMMI

Analyzer.

(1) A temporary storage device used to compensate for a difference in
Buffer data rate and data flow between two devices (typically a computer and

a printer); also called a spooler; (2) An amplifier to increase the drive
capability, current or distance, of an analog or digital signal.

Burst Pressure

The maximum pressure applied to a transducer sensing element or
case without causing leakage.

A data path shared by many devices (e.g., multipoint line) with one or

BUS more conductors for transmitting signals, data, or power.

A type of controller with the ability to read and write to devices on the
Bus Master

computer bus.
Busbar A heavy, rigid conductor used for high voltage feeders.

Butane (C4H10)

A saturated hydrocarbon (Alkane) with four carbon atoms in its
molecule (CsH10). A gas at atmospheric pressure and normal
temperature, but easily liquefied by pressure. Generally stored and
delivered in liquefied form and used as a fuel in gaseous form, obtained
by processing natural gas as produced and also from a process in
petroleum refining. Contains approximately 3,260 Btu per cubic foot.

Butane, Normal

see Normal Butane.
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Butylene (C4H8)

A saturated hydrocarbon (Alkane) with four carbon atoms in its
molecule (C4Hsg). A gas at room temperature and pressure, but easily
liquefied by lowering the temperature or raising the pressure. This gas
is colorless, has a distinct odor, and is highly flammable. Although not
naturally present in petroleum in high percentages, they can be
produced from petrochemicals or by catalytic cracking of petroleum.

A group of binary digits that combine to make a word. Generally 8 bits.
Half byte is called a nibble. Large computers use 16 bits and 32 bits.

Byte Also used to denote the amount of memory required to store one byte
of data.

C10H22 The molecular formula for Decane.

C1H4 The molecular formula for Methane.

C2H4 The molecular formula for Ethylene.

C2H6 The molecular formula for Ethane.

C3H6 The molecular formula for Propylene.

C3H8 The molecular formula for Propane.

C4H10 The molecular formula for Butane.

C4H8C The molecular formula for Butylene.

C5+ A standard abbreviation for Pentanes Plus (IC5, NC5 and C6+).

C5H12 The molecular formula for Pentane.

C6+ A standard abbreviation for Hexane Plus.

C6H14 The molecular formula for Hexane.

C7H16 The molecular formula for Heptane.

C8H18 The molecular formula for Octane.

C9H20 The molecular formula for Nonane.

Cache Memory

Fast memory used to improve the performance of a CPU. Instructions
that will soon be executed are placed in cache memory shortly before
they are needed. This process speeds up the operation of the CPU.

To ascertain, usually by comparison with a standard, the locations at
which scale or chart graduations should be placed to correspond to a
series of values of the quantity which the instrument is to measure,

Calibrate receive or transmit. Also, to adjust the output of a device, to bring it to a
desired value, within a specified tolerance for a particular value of the
input. Also, to ascertain the error in the output of a device by checking it
against a standard.

. The quantity of thermal energy required to raise one gram of water 1°C

Calorie o
at 15°C.

. An apparatus which is used to determine the heating value of a

Calorimeter . .
combustible material.

Capacitor An electronic component that stores electrical charge.
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The total number of ampere-hours (or watt-hours) that can be

Capacity withdrawn from a cell/battery under specified conditions of discharge.

CAR Carrier Gas (located on NGC8200 series Feed-Through Assembily).
Base of all hydrocarbons and is capable of combining with hydrogen in

Carbon many proportions, resulting in numberless hydrocarbon compounds.

The carbon content of a hydrocarbon determines, to a degree, the
hydrocarbon's burning characteristics and qualities.

Carbon Dioxide

Colorless, odorless and slightly acid-tasting gas, consisting of one atom
of carbon joined to two atoms of oxygen. C02. Produced by combustion
or oxidation of materials containing carbon. Commonly referred to as
dry ice when in its solid form.

Carrier Gas

ABB recommends that Helium be used as a carrier gas. Carrier gas is
used in the “Mobile Phase” of chromatography, pushing the sample gas
through the columns (“Stationary Phase”). Because Helium has no
heating value, it does not affect the Btu values.

Casinghead Gas

Natural gas that is produced from oil wells along with crude oil.

A substance that speeds up a chemical reaction without being

Catalyst consumed itself in the reaction. A substance that alters (usually
increases) the rate at which a reaction occurs.

Catalytic The process of altering, accelerating or instigating a chemical reaction.
An electrode through which current leaves any nonmetallic conductor.
An electrolytic cathode is an electrode at which positive ions are

Cathode discharged, or negative ions are formed, or at which other reducing
reactions occur. The negative electrode of a galvanic cell; of an
electrolytic capacitor.

o The boiling of a liquid caused by a decrease in pressure rather than an

Cavitation . .
increase in temperature.

cc Cubic Centimeters. Measurement unit for measuring volume or
capacity in one hundredth of a meter.

CcC Acronym for Cubic Centimeter.

C-Code C language (IEC supported programming language)

CCU See DosCCU, WINCCU, PCCU or WEBCCU.

CCVv See Closed Circuit Voltage.

Cd Coefficient of Discharge factor.

CDPD Cellular Digital Packet Data

CE European Community Certification Bureau.

Cell The basic electrochemical unit used to generate or store electrical

energy.

Celsius (centigrade)

A temperature scale defined by 0°C at the ice point and 100°C at
boiling point of water at sea level.
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European Committee for Electro-technical Standardization. Also known
CENELEC -
as the European Standards Organization.
Centimeter Acronym c. Metric measurement equal to .3937 inch.

Central Processing Unit

The central part of a computer system that performs operations on
data. In a personal computer the CPU is typically a single
microprocessor integrated circuit.

Ceramic Insulation

High-temperature compositions of metal oxides used to insulate a pair
of thermocouple wires The most common are Alumina (Al203),
Beryllium (BeO), and Magnesia (MgQO). Their application depends upon
temperature and type of thermocouple. High-purity alumina is required
for platinum alloy thermocouples. Ceramic insulators are available as
single and multihole tubes or as beads.

Certification

The process of submitting equipment to specific tests to determine that
the equipment meets the specifications or safety standards.

Cf

A standard abbreviation for Cubic foot.

CFG

Configuration File. When saving new configuration files, the file is
saved as a *.cfg file.

CFM

The volumetric flow rate of a liquid or gas in cubic feet per minute.

Character

A letter, digit or other symbol that is used as the representation of data.
A connected sequence of characters is called a character string.

Characteristics

Detailed information pertaining to its description. The XFC stores this
information in the PROM chip. A feature or quality that makes
somebody or something recognizable.

Charge

The conversion of electrical energy, provided in the form of a current
from an external source, into chemical energy within a cell or battery.

Chip

Another name for integrated circuit or the piece of silicon on which
semiconductors are created.

Chromatograph

An instrument used in chemical analysis, to determine the make-up of
various substances, and often used to determine the Btu content of
natural gas. Chromatography- A method of separating gas compounds
by allowing it to seep through an adsorbent so that each compound is
adsorbed in a separate layer.

CIM

Communication Interface module. ABB’s version is called TFIO
Communication Interface module.

Circuit

1. The complete path between two terminals over which one-way or
two-way communications may be provided. 2. An electronic path
between two or more points, capable of providing a number of
channels. 3. A number of conductors connected together for the
purpose of carrying an electrical current. 4. An electronic closed-loop
path among two or more points used for signal transfer. 5. A number of
electrical components, such as resistors, inductances, capacitors,
transistors, and power sources connected together in one or more
closed loops.
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Circuit board

Sometimes abbreviated PCB. Printed circuit boards are also called
cards. A thin plate on which chips and other electronic components are
placed. They fall into the following categories:

Motherboard: Typically, the mother board contains the CPU, memory
and basic controllers for the system. Sometimes call the system board
or main board.

Expansion board: Any board that plugs into one of the computer's
expansion slots, including controller boards, LAN cards, and video
adapters.

Daughter Card: Any board that attaches directly to another board.

Controller board: A special type of expansion board that contains a
controller for a peripheral device.

Network Interface Card (NIC): An expansion board that enables a PC to
be connected to a local-area network (LAN).

Video Adapter: An expansion board that contains a controller for a
graphics monitor.

Class 1, Division 1

Class 1 refers to the presence of flammable gases, vapors or liquids.
Division 1 indicates an area where ignitable concentrations of
flammable gases, vapors or liquids can exist all of the time or some of
the time under normal operating conditions.

Class 1, Division 2

Class 1 refers to the presence of flammable gases, vapors or liquids.
Division 2 indicates an area where ignitable concentrations of
flammable gases, vapors or liquids are not likely to exist under normal
operating conditions.

Class 1, Zone 0

Class 1 refers to the presence of flammable gases, vapors or liquids.
Zone 0 refers to a place in which an explosive atmosphere consisting of
a mixture with air of flammable substances in the form of gas, vapor or
mist is present continuously or for long periods or frequently.

Class 1, Zone 1

Class 1 refers to the presence of flammable gases, vapors or liquids.
Zone 1 refers to a place in which an explosive atmosphere consisting of
a mixture with air of flammable substances in the form of gas, vapor or
mist is likely to occur in normal operation occasionally.

Class 1, Zone 2

Class 1 refers to the presence of flammable gases, vapors or li