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Chapter 1:
Introduction



FEATURES

Sutrono6s Xaquéorbe theihsart af @ wide gange of remote monitoring and control
systems. The Xpert is a highly modular design that is scaleable to handle simple to complex
requirements.

Key Features

Intuitive, EzSetup and a graphical bleakented setup.
Unlimited expansion with I/O Modules.
Software extensibility with DLL libraries.

Features

e USB and SD card support for log memory expansion.

e Multiple, independent log files. Changes to setup do not affect logged data.

e Modular designi you build the logger from moduledfered by Sutron.

e Expandablé additional modules can be added as needed.

e Scaleabld handles simple as well as complex sites.

e Low power consumption sleep modes with low quiescent power, low operating power.
e Battery operated each module operates off @5 to 16 VDC.

¢ Wide temperature operatidn-40 to +60C.

¢ High reliability and robust no fuses, fault tolerant, lightning protection.

e Multiple telemetryi can add telephone, LOS Radio, GOES, METOESAT telemetry.
e Plugn-play ease of setupthe system isetup with ease. Install a new module, and the

system automatically detects it and allows it to be configured for operation.

Flexible measuring and recordindg he setup allows separate measuring schedules for
data as well as individual recording intervals

Open desigii the system will operate with sensors and modules manufactured by others.
Takes measurements from low cost sensors.

High-speed data transfeirgata downloads to PC at 115k baud.

Time accuracy of ten seconds per month over full temperanger
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HIGHLIGHTS

EzSetup and Graphical Setup 1 The Key to Flexibility

A unique part of the design is the ability to use the EzSetup and/or the graphical block
oriented setup. Many simple measuents are quickly setup using EzSetup, for even more
flexibility the graphical setup blocks of various types are connected together to graphically
represent data flow from all sensors, with data flowing from left to right. An example
EzSetup is shown beloan the left and a graphical setup is shown below on the right.

(Main | Setup [Sensors | Log | Data | Status | |)3‘qum| Ijﬂ'"-'i"'al + Add ” =+ Exit |
= EZSetup Measurements N |¥ | #_ -l

E-01 - 00:15:00 {Mext: 14:30:00)
5----I:Il - AT (.f-‘-.IO:l, Ch:l} AirTemp Measurelog

02 - RH (AT Humidity) T HEPH

- [New Sensor] -
TipBickk MeasuP\iLug

[Mew Measurement]
L

- Graphical Setup
- 140 Maodules

Log
- Log files EI " =
. msubiiy
[ Edit.. || peete |
Freq VectAyglog E
EzSetup Measurements Graphical Setup

I/O Modules T The Key to Expansion

The Xpert epitomizes the concept of expandability. By itself, the Xpert fursctie a highly

capable SD2 v1.3 compliant logger. To add a sensor with an analog or digital output,
simply connect a Sutr on °CpoM Needtd add moreisensotsh r o u g
than one module will support? Simply stack additional moduhs the first. The Xpert

supports a nearly unlimited number of analog and digital I/O modules, so running out of I/O

IS never an issue.

DLLs i The Key to Modularity

The Xpert software is modular and utilizes Windows DLLs (Dynanmiéd Libraries).

DLLs are additional software components that can be added to the system at any time
without having to update the main software. This makes adding a new feature to the Xpert
that was not available when the unit was purchased-easyply download the new DLL

from the Sutron web page, and send it across to the Xpert. This might be done, for example,
to add support for a new sensor, or to add some newly released communication capability to
the unit. Some customers can even créae own DLLs using Microsoft Visual C++ and a
Software Development Kit (SDK) provided by Sutron.
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PRODUCT DESCRIPTION

The Xpertdata acquisition platform is based on a 32 bit microprocessayvithesoft

Windows CE opeated system, and a tousknsitive graphical display (optional). The Xpert
comes in two models: one with a touch screen and one without a touch screen. Sensors are
added to the system via the SI port or via I/O modules that plug into ti€ Iport. For

data retrieval, the Xpert comes with up to four serial ports for connection to satellite, modem,
a PC, the Internet, etc. In addition, every unit comes with a minimum-thictynegabytes

of flash disk for data and program storage and tiwity megabyte of RAM for program
execution. All units support expanding storage up to 2GB via the SD card slot. All inputs to
the systems can be found at the bottom side of the unit, as shown below. The Xpert requires
power from an external battery of 916 VDC.

All the functionality in the Xpert can be accessed through the touch screen of the device. The
screen can be activated either with the special stylus that came with the system or with a
finger. All the operations necessary to operate the unit can be dohe geaphical interface

on the touch screen. For units without a touch screen, the windows based program Xterm.exe
provides the necessary screens for operation.

Xpert (Shown with display and 4 additional com ports)

Xpert (with d isbly and 4 additional com ports)
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Xpert Connector Panel

Models
The Xpert comes in several different models. The available models include:

8080-:0000-1B Xpert with Display and Backlight

808000002B Xpert with Display and Backlight and 8 Serial ports
80800000-3B Xpert with Display and Backligh?, RS232and1 RS485serial port
80800001-1B Xpert without Display

8080:0001:-2B Xpert without Diplay, with 8 Serial ports

In addition, the following are available as amlts to the system.
Xpert TelemetryModules

808000051 Speech modem
SL2-G3121 Satellite Transmitter

Xpert I/OModules
808000021 Xpert, Digital /0, 8 Channels

808000024 Xpert , Di gital I/ O, 8 Channels with Su
808000031 Xpert, Precsion Analog I/O, 6 Channels
808000033 Xpert, Precision Analog |/ O, 6 Channel

808000071 Xpert, 10 channel, 16 bit Analog 1/O
TerminationBoards

6461:12331T RS232 Surge Protgon
6461-12401T Phone Surge Protection
6461:12411T SDI Surge Protection
646112421T Power Protection
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Chapter 2: Getting
Started



UNPACKING

Carefully unpack the Xpert and other components that came with the system. Note that some
items come standard with every Xpert while other items are optional.

Standard Items
The following items come with every Xpert that is shipped:

One Xpert.

One stylus for use with the touch screen (only with models that have a touch screen).
One CDROM containg ® Utilities and manuals

One DB9 MF serial cable.

Common Optional Items

The next items- sold separately, either because they can be shared between systems or
because not all installations require thewrre often also included:

A DB9 M-F serial cable foO Modules.
One or more Analog I/0 modules.
One or more Digital I/O modules.

One or more termination boards.
System enclosure box.

Lead acid battery.

Solar panel regulator.

Other Optional Iltems
One or more of the following might also be included:
e Analog,digital or SD}12 sensors.

e Modem, Lineof-Site Radio or Satellite transmitter.
e Antenna.
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INITIAL CHECKOUT

Powering Up

To start the Xpert, connect power (9.5 to 16 VDC) to the G and + power connections on the
left side of the terminal spr (labeled PWR). When power is applied, the Xpert will first
display a startup screen and then, if configured to do so, display the login screen. Note: do
not touch the screen during power up as this may cause the Xpert to run one of its special
powerup routines.

Adjust the Contrast (optional)

On the Xpert, if the login screen is not readable the contrast may need adjustment. Try
tapping the display in the upper right corner to darken the display or taplawireright

corner to lighten it. Wait at least 2 seconds each time you tap the display for the adjustment
to take effect. If tapping the display has no effect, the application program is probably not
running. Refer to the troubleshooting section for lielgiagnose the problem.

Verify Touchscreen and Display Work

To verify the touchscreen and display work, press the Setup Access button on the login
screen. Then press the button Iab@ahext to the station name. Use the stykrger a

name for the station and press OK. If the Xpert does not respond properly to the stylus, the
touchscreen may need calibration. Refer to the troubleshooting section for help to recalibrate
the touchscreen.

Verify XTerm Works

XTerm is a program thatonnects your PC to the Xpert. Using XTerm you will be able to
setup and test an Xpert or Xpert without display. See Chapter 6 for the details on how to
install and run XTerm.

Verify I/O Modules Work

If you purchased separate 1/0O modules with the Xpert, connect the I/O modules together, and
then using ain cable, connect them to tH€Iport on the Xpert. You can connect the
cable to either side of the 1/0O modules.

Once the modules have been connected,hesstylus (or PC mouse if using XTerm) to

select the tab labelegetupl f you dondét see it as one of t he
right of the tabs to bring it into view. Now press the + in front of the I/O Module branch. You

will now see a lisof the modules you have connected to the system. If you do not see the +

in front of I/O Modules, the system was not able to detect any I/0O modules. Check your cable

to the I/O modules. Make sure you are connected td@pdrt. Refer to the troublestiing

section for help if you cannot get the system to find the I/O modules.

The intial checkout of thEpertis complete.
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Optional SLL Library

Sutron has written several custom slI's for various customers. These sll's are provided in all
upgrades for corenience. While most of these sll's are specific to certain sensors, special

processing, ect., other customers may find a use for them. Listed below are all tstisextra
that are provided ithestandard upgrade zip file, along with a short descriptidhedf

purpose. If you find that one of these sll's may be of some use to your application, and you

want more information, please contact Customer Service.

NOTE: In some of these sll's, a serial interface is needed. In most cases, the blocks that are
creded, or setup tab entries that are made, will need to have full control of the com port. This
is accomplished by leaving the com port set to "NONE" in the coms branch under the setup

tab. Refer to the specific documentation for the sll to see if the camsio be defined in

coms or not.

Aanderaa.sl| The purpose of this SLL is to receive data fromAanderaa
logger, but may also be used to parse any space or comma
separated numeric data using anZ&2 com port.

AirGap.sll The purpose of this SLL is tlow users to connect a MIROS A

Gap water level sensor to one of the COM ports.

AlohaHazmat.sl|

Formats and outputs messages specific to the Aloha Hazmat
desktop software via com port. Supports Aloha weather statig

ASWell.sll

This SLL implements custom processing block to support
Alamosa Salvage Well control.

ATDisplay.sli

The purpose of this SLL is to allow users to display informatiq
from and Xpert/Xlite LOG file on an Adaptive Technologies
display device. Adaptive Technologies offersagety of indoor
and outdoor displays that can be used to make information in
Xpert easily accessible to the public.

AWOS sl

This SLL implements custom processing blocks and reporting
mechanisms to support AWOS weather stations.

CoOp.sli

This SLL inplements custom sensor and processing blocks tg
support CGOP weather stations. Sensors include OTT Rain
gauge and Stevens Soil moisture probe. Processing block for
Geonor Rain gauge is also included.

DGH.sll

The purpose of this SLL is to connect &@H output module,
typically a 420mA or 05V, to a com port. The DGH module
simply needs to respond to the following output string:

$1A0+0yyyy.yy

followed by a CR. Refer to App note 33 for details on use of t
block.
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Evapotran.sll

The purpose of a8 SLL is to add an Output block to weather
stations that will calculate daily potential evapotranspiration
(ETO)

GPRS232.sll

This SLL provides a general purpose-B® communications
block, intended to enable measurement of a variety e232S
sensors.

IMD sl

This SLL implements custom reporting functionality required |
IMD.

IECModbus.sll

This SLL extends the capabilities of the modbus sll to work w
device built by Applied Systems Engineering to interface to af
IEC-104 network.

LCRAPLCDriver.sll

The purpose of this SLL is to connect a serial input PLC to on
the COM ports. The PLC is used to provide remote output of
headwater and tailwater levels in reservoirs

LCRASerialDisplay.sll

The purpose of this SLL is to connect a tlivee Adaptive

Alpha™ display to one of the COM ports. The purpose of the
display is to provide remote output of the headwater and tailw
levels in reservoirs.

ManualEntry.sl|

This SLL adds a block that allows the user to enter observed
measurements manually.

Modbus.sll

The purpose of this SLL is to add the ability to communicate \
modbus to the Xpert/9210. For more information, see the
document fAXpert Modbus SLL
separate cover.

NIFC.sll

The purpose of this SLL is to providesthecessary blocks to
connect sensors used in Fire Weather applications.

NOS.sli

This SLL implements a reporting mechanism for NOS station:
using the user login and a data file to determine the report
contents. In addition, this sll adds average and nmedsacks
that allow data timetamps to be centered on the interval.

Pflow.sll

This SLL implements custom pump flow rate and duration
calculations.

PPSaver.sll

This SLL implements custom powsaving measurement and
communication algorithms for PolandWwer project.

QFE sl

This SLL adds a sensor block used to calculate standard
atmosphere based on elevation.

Quadw. sl

This SLL adds the QuadW sensor block, used to measure a g
guadrature sensor connected to a Weeder Tech W-WDIN
module. The WTDINM module is capable of tracking
guadrature at much faster rates than the normal Quad block i
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Xpert. Multiple QuadW blocks can be used for the same com
port, address and channel with each block making a new rea
The WTDIN-M will retain its measwgment of position until
power is removed. For more information, see the document,
fiXpert QuadW SLL User Manual.doc avail abl e

RDL.sll This SLL Implements RDI protocol.

Relay.sll This SLL contains a block intended to control a relay. Thekblo
will set a digital output foa specifiedime duration, and then
clear the output.

RS485SDl sl This SLL enables SDI over 9210 RS485 com port, com 4.
SR50.sll This SLL enables measurement of SR50 ultrasonic hieght gu
SRP.sll This SLL works withthe 9210 only, prompting the user to

download data after inserting a storage card.

TerminalServer.sll This SLL adds commands to the remote command line interfq
based on the user login.

VibratingWire.sl| The purpose of this SLL is to allow users tomect a Canary
Systems VW DSP serial interface to one of the COM ports on
Sutron Xpert or XLite (Model 9210) data logger. The VW DS
can be used by itself to measure temperature and pressure fr
two vibrating wire sensors (e.g. those made by Geocomg. ViV
DSP can also be wired to one or more Canary Systems
MiniMuxes, providing the capability to measure from additionz
sensors in increments of 16 or 32 per MiniMux.

VWireMux.sl The purpose of this SLL is to allow user to log multiple pressu
transduer and optional thermistor readings by using a Canary
Systems MiniMux* digital switch.
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PREPARING FOR SETUP

This section discusses various issues important to know before setting up the Xpert.

Analyze the System

Chapters 3 and 4 describe all the elem#rdsgo into setting up the Xpert. Before jumping
in to setting up the unit, i1tds wuseful to th
used to solve. The following questions can help guide that thinking:

What data needs to be collected?

Whatsensors will give this data?

What is the raw output of these sensors, DC voltage, AC voltage, frequency, Serial, etc.?
Can the buikin 1/0 handle all of these sensors, or are additional modules needed?

How often should this data be collected?

What procesing is needed to convert this raw data into a meaningful value? Is there
already a block defined to do this processing or is a generic input needed?

e Where does the data need to go once it is processed, to a Satlink, a modem, a LOS radio,
a serial deviceRC, display, printer) or just to a log?

Chapter 5 describes several example setups that can help get you started in configuring the
Xpert. If you need more help, don't hesitate to call our Customer Service department.
Theydve wor ked wionand repartng sceharibsaandcan helgyou set up
your system just as you need.

Choosing the Right Block

As Chapters 3, 4 and 5 will reveal, the
specific function on data collected from a sensor, or fromtath e r bl oc k. The
Graphical Setupr ovi des an interface to connect and
EzSetup nt er face also uses blocks, though they

Herebds a simple map of sensor types to bl ock

SensofType Sensor Block

DC voltage output VoltMeter or ADC
Resistance ADC

Frequencyoutput Counter or Frequency
SDI-12 output SDI-12

RS232/RS485 output RS232 (GPRS232.sll) or Basic Sensor
See Appendix A for a listing of all the different typedtdcks available in the system.

The most common measurement type is an analog measurement, i.e., either a voltage or
resistance. Many analaog sensors simply specify a +5 V excitation voltage and provide a
slope and offset. The ADC block provides all gieperties needed to make this
measurement.

For the most accur at e a n Bdulbegvoltsoptiandana g , use th
multiply the given slope by ®ouble Voltswill always return a ratio of REF / reading,
meaning it will return a value betwe8rand 1, since the slope for a +5 REF assumes an
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output of Oi 5. Multiplying the given slope by 5 will return the correctly scaled value. Using
Double Voltswill require 2 analog channels. If the system is running low on analog inputs,
theVoltagereadingcould be used, if you multiply the given slope by 2 (since Vref is 2.5).

What i f you dondét see a block that appears to
the Xpert supports Xpert Basic, a programming language with which you can write your own
blocks, and other custom processing. Refer to the Xpert Basic Users Manual for more details.

SDI-12 Sensors over RS-485 port on an 8080-0000-3B

The 80860000-3B has the ability to use R&5for SDI-12 sensors that supp&@DI-12 over
RS-485 interfacegwhich the 3B provides via the COM9 connector)

Differential SD}12 is not a defined standard. It is a low power modification of ad &85
interface. It overcomes the cable limitation of SI2I since transmitted data is nefarenced

to the power supply ground. It does not utilize a power consuming DC termination resistor.
The data signaling rate and protocol conform to-$®ktandards. The specification can be
obtained ahttp://www.sd-12.org/

Four wires are needed to use the differential-EDIinterface, two for power and two for
data. Wire as follows:

SENSOR 808G:0000-3B

GND COM9 pin 5

+12V in COM9 pin 9 with J4 configured for
+12V

RS485A COM9 pin 3

RS485B COMO pin 2

NOTE: In this case, the com port settings in the coms section of setup should be left as none.
Coms is strictly for configuring remote and ssp devices.

Redirecting SDI to COM9 on an 8080-0000-3B

To redirect SDI12 to COM9, the XPERT.EXE program must be rurhvtfite /SDI COM9:
command line parameter. To do this, edit the autoexec.bat to look like this:

\ flash disk \ remote.exe com1:115200
\ flash disk  \ xpert.exe /SDI COM9:

Note: Be sure to include the colon after the 9.

NOTE: Once the Xpert application has been mued this way, ALL SDI12 sensors will
use COM9 for communicating.
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http://www.sdi-12.org/

Chapter 3:

Operating the Xpert

This chapter describes how to operate the Xpert using its graphical user interface (GUI). If
the Xpert has a touch screen display, the GUI is available on the front of the Xpert. If the
Xpert does not have a touch screthien a PC running XTerm must be used to get access to
the GUI. See chapter 6 for instructions on how to install and run XTerm.



LOGGING IN

User Access

After connecting with Xterm, two choices of accass availablé Retrieval and Setup. Each
succeeding level provides all the privileges of the preceding level. Thereforelogsarg

in under Setup Access can retrieve data, but users logging in under Retrieval Access cannot
access the system setup. Multiple usernames/pass(aaatsinty are allowed for these

levels. If no users are adtléor a particular level, then that level can be entered without a
password.

Select type of access:

Refrieval Access for data refrieval

Setup Access for station setup

Logging into the unit causes a note to be sent to the system log, recording the username and
time of the login. The user accounts are maintained o8ehgtab undetJsers Access to
this tab is available to the Setup group only.

Press the Logouiutton on the Main tab to logout. NOTE: If using Xterm, Logout does not
close Xterm, it just logs you out of the system.

The contrastsetting for the XYert display can be changed from the login dialog (temperature

extremes affect contrast considerably and can render the display unreadable without
adjustment) . Il nvi si bl e Abuttonso exist in the
button is abat an inch or so square. Pressing the upper right button increases the contrast

setting, while pressing the lower right button decreases the contrast setting.

Tab Overview

To see all available tabs, login using the Setup Access button. Many tabs atdegvaila
clicking one of these tabs will bring it to the foreground for viewing. Of all the available tabs,
the SETUPtab is used primarily to set the system up, the other tabs simply provide station
status or details on collected data.
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MAIN TAB

After loggingin, the display should look similar to the one shown below, witiMAEN tab
in the foreground. ThBIAIN tab is where information about the station status is primarily
displayed.

Across the top of the screen is a text label that identifies the platforderlthis label are a
series of tabs like the tabs on file folders. These tabs are used to provide quick access to the
different functions.

Mair |Setup ISensurs ILl:ug IStatus |

-Station Info ———— Station Status
Date/Time: El Recording:

|1|:|,f1?,=2|:u:|8 15:44:50 IDFF
Station name: El Alarm:

[pert JNORMaL | | Clear

-Contrast———— rBattery voltage

|14— 41| External: IT
Logout

The screen image below reveals tabsMain, Setup, Sensors, Data, Log and Stalhe
actual tabs displayed @nsystem depend on the DLLs installed in the system and the access
mode selected at login.

Date/Time

Date and/or time are used to perform scheduled functions. The internal clock will keep time
accurate to ten secds a month over the temperature range&ofto +60 C. The date and

time is maintained even after power is removed from the system by a lithiuroedbin

battery. NOTE: On Satlink systems, with sified transmissions enabled, the system will
synchronizats clock to the Satlink periodically, maintaining higher clock accuracy.

To change the date or time, pressbutton to bring up the Set Date/Time window

shown below. Use the stylus or the or >> buttons to move from one field to the next, and
use the numbers in the virtual keypad to enter the new value. The values in the field can also
be incremented or decremented via-thendi buttons.
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Specify Date/Time

Date Time This value is currently
Year Month  Day Hour  Min  Sec highlighted. Use keypad 0
|2DIII4 |1|:| |15 |14 |4|:| |; + - to change the value
2]
6] Use this to highlight the
value to the left or right

o] ]

Station Name

The station name is the genepairpose identifier for the gtan. It can be up to 16

alphanumeric characters. This name does not need to be the same as the GOES/METEOSAT
identifier, but is used when connecting into a SSP system as the slave station name. When
communicationg to other stations, or a base station FSEBXCONECT), this name is
casesensitive, therefore it should be entered in UPPERCASE letters to avoid confusion.

NOTE: If the station name is changed, power must be cycled for SSP communications to use
the new name When the Xpert is started, it willttr load a setup file with the same name as
the station name.

Station Status

The Station Status box indicates both the recording and alarms states, and contains buttons to
affect those states.

The recording status box indies the current state of recording (i.e., whether measurements
are being made and logged). This box also indicates whether transmissions are enabled when

recording is on. When recording is off, the s
is lakeledStart PushingStartwi | | st art recording, changing th
AON+TXo, i f transmissi ons Is@artbettorbtreranangestab | e d i
readStop

The alarm status box indicates the current alarm state. Tientafarm state may be
NORMAL, ALARM, or ALERT. The Clear button is used to clear the current state (a clear
during ALERT transissions the system to ALARM, while a clear during ALARM
transissions the system to NORMAL). SeemsunderSetupfor more infomation.

Contrast
The contrast setting for the Xpert touchscree
buttons. The A>0 button increases the contras

Note: This contrastdqustment has no affect on the XTerm program, adjusting it from Xterm
will effect the LCD though.
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Battery Voltage

The Battery Voltage status area displays the
measured and updated every 5 minutes.

The internal lithium clock battery should be replaced every 5 years. This battery is only used
for preserving date and time when power is removed from the system. If on power up, the
system detects that it has lost the date and time, it will set theodatE1984. No other

operating parameters are preserved by this batteryC&eaenon Maintenancand
troubleshootindor information on changing the battery.

Logout

Pressind-ogoutwill re-display the login screen and turn off the display. You will need to
touch the screen again to turn on the display.

If using Xterm, the connectiail the unit is not shut down on a logout. Close XTerm by
pressing the X in the uppegght hand corner to ensure the remote system can go into it's
lowest power mode.
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SETUP TAB

The setup tab allows for viewing and editing system settings. The items shown in the setup
tab will vary depending on the configuration of the system and the meyktbe system
software. Some standard entries &gaphical Setupl/O Modules Log Files Selftestand

Setup File Examples of entries that might also appear inclGdens EZSetup
MeasurementandSatlink

Mairi | Setup | Sensors | Data | Log | Status |

- Basic

| »

-- EZSetup Measurements
-- Graphical Setup

-- L0 Modules

- LAN Settings

-- Log files

w1 Satlink

- Self-test ~]

Edit...

Tree overview

Items in the setup tab adésplayed with branches that can be expanded or compressed by
clicking-6tmexd+d oot h@ branch. This structure
information on the screen at one time as desired.

The following table gives a brief description bétpurpose of each item. The sections
following the table give more detail on each item.

Tree Item Description

Basic Used to compile and schedule basic programs. See the Xpert Basic
User 6s Manual for more infor ma

Coms Used to configure SSP a@mmand Line communications (e.g.,

communications with Xconnect, PCBase, Xterm, Hyperterminal, etc.
This section is not used with most extra sll's that use com ports, unle
the documentation for that sll says to use a specific connection in thi
Coms saup.

Note: See Chapter 7 for coms pinouts and jumper settings.

EZSetup Used to define simple (single input) measurements. Sensor measur
Measurements | defined here can be measured or averaged on a regular interval, ha
slope and offset applied, biessplayed on the front panel, be transmitte«
via Satlink or modem, and be used to identify alarm conditions.
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Graphical Setup | Used to define both simple and complex measurements. Measurem
can have one or more inputs cascading into one or more ufmécial
processing blocks can be used to implement complex calculations,
including polynomial, interpolation table, f(x,y), and others. See the
Processing section in Appendix A, for descriptions of all possible blc

I/O Modules Used to view addresmnd serial numbers of I/O modulesnnected to the
system. The 9210 has three modules built into it, AIO1, DIO1 and D:
Note: If you connect any external /O modules to the system, their
module number MUST be set to 2 or higher.

LAN Settings Usead to tum on the LAN (ethernet) at boot (i.e., when Xpert powers o
or automatically when a device is connected

Log Files Used to view, and define new, log files.
Satlink Used to configure a Sutron Satlink transmitter.
Self Test Used primarily by the factgrfor verifying the unit meets specifications

Please note that external test harnesses and cables are required for
tests to pass.

Setup File Used to manage setups. On power up, the setup file having the same
name as the station name isloaded, i f such a f il
Adefault.ssfo is | oaded, if it

Users Used to define system users in terms of name, password, access le'

and inactivity timeout.

Coms

Coms (functions included in coms.sll) enhances the remote conmetioni abilities by
adding support for the Sutron Speech/Voice madsarm detection and transmission with
Speechor via a Hayes compatible data modem, a LOS Radidem, or a direct connection

COM portsmust be configured for Remote in the autoexec.bat file; factory default is a direct
connect on COM 1 with no alarms going dug port. To add support for alarms and/or

speech to other COM ports, simply define them in the Coms entry Betagtab, the

system will then reconfigure remote to start running the new configuration immediately and
update the autoexec.bat for the ngoiver cycle.

There are two blocks in the graphical setup:Ateem block and theComs Tagthese are
available in EzSetup as checkbox€seComs Tags used to hame points in the system and
to specify any speech phrases as appatgrirheAlarm blockis used to define what levels
will trigger alarms.

The terms Alarm and Alert have very specific meaning, described below:

Alert: A condition which when triggered will cause the system to transmit immediate
messages.

Alarm: A condition when one or more sensors exceed their alarm limits.
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An Alert can be configured to occur when a sensor goes in to alarm, out of alarm, or both.

When an Alert occurs the AAl arm Status: o0 on t
will then attempt to send an alarm message to the various configured devices. By default the
software will try a Direct Connect first, then a LOS Radio, a Speech/Voice modem, and then

finally a Data Modem. If at anytime the ALERT is acknowledged, the systens stdku

change to ALARM or NORMAL and the transmissions will stop.

The Direct Connect, LOS Radio, SSP and R3#86ks are also capable of sending alarm
messages on a regular interval. There can be one interval for when the system is in ALARM
and another for when everything is NORMAL.

The [Clear] button (0MAIN TAB is used to acknowledge an ALERT! condition manually,
causing any alert transmissions to cease. If the system is still in ALARM that condition may
be cleared as well by pressing fiClear] button again, and the system should return to
NORMAL until the next measurement occurs and any alarms are redetected.

| Main | Setup |5&n5|:|r5 ILn:lg IData IStEItLJS |

B Coms
- RADIOSE:
-E£Setup Measurements
-Graphical Setup
-L0 Modules
-Log files
- Satlink
- Self-test
-- Setup File (xpert.ssf) |E|

Edit...

| »

COM Port Setup Menu

The Setup tab is used to assign the various devices to a port. This is done by Clicking
andpressinf Edi t €] . This brings up the Com Port Set

Com Port Setup
comi: [Direct [][115200[~] ] oK
com2: [More  [w]{115200] ]
coma: |voice | |[115200] > ]
Comd: [None [+ ][115200 [+ |
Comé: [More  [w|[115200] ] TCPIF
com?: [More  [w]{115200] ] Tost
coma: [Mone | w||115200 [« W] Master

Comg: [Nore  [w]{115200] ] [cease :ll

Cancel

Setup
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The ports and baud rate you wish to use are selected from this Ba@huport can be
configured as None, Direct, Radio, Modem, Voice, SSP ed85(if RS485 option is
installed)

Checking the checkbox next to each port will tell the Xlite to enhance and manage the port
above and beyond what Remote alone does. This includes sending out alarms on the port, as
well as handling speech di@l, and dialout, and support for SSP blecwhich can be used

to send and retrieve tags, or set the time. Typically, com1 would not be checked, as it is used
for Xterm communications to setup the station. You would check it if you wanted to connect

a communications device to coml and see alatmgtaout that port.

The Master ID, which is the name of the PC Base Station in an SSP system, is specified here
too. Other SSP parameters can be specified in the Setup menu, and pressing the Test button
will test communications.

SSP Settings

Pressinghe Setupbuttondisplays this SSP setup menu. This menu will allow additional
settings for SSP communications, over a variety of devices. All entries, except # retries, are
in units of seconds.

SSP Settings

Carrier Delay: |1

Reply Delay: |3|:| Cancel
ack Delay: Ill:l
# Refries: [3

Retry Delay: IIII

Carrier Delay: When the com port is set for "RADIO" commations, this is how long to

key the transmitter (assert DTR) to warm up the radio before sending data. With Sutron
radios typically 1 second or less is needed, but this may need to be increased if hardware
repeaters are used in the network, as eachrepedter in the network needs time to warm

up.
Ack Delay: When the Xpert is acting as a master, this is how long to wait for a response to a
request (aka an acknowlegement). The default value is 10 seconds, which is suitable for a

single hop 1200 baud systethmay be reduced if highdraud rates are available, or
increased if store and forward repeater hops are necessary.

# Retries: More precisely, this is the total number of tries. When an SSP request is made that
requires a reply (such as a GetTag) theteay will wait for the Ack Delay for the reply. If a

reply is not received then one or more retries is performed. # Retries is the total number of
attempts to make. The default value is 3. Combined with the default Ack Delay of 10
seconds, this means SSH send the same message as many as 3 times, with a 10 second
delay between each attempt before it will timeout and report a "tx error”. All retry messages
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have the same FLAG SEQUENCE number as the original message. This is used to prevent
the same messadrom being processed twice due to a long network delay.

Reply Delay: When the Xpert is acting as a slave, this is how long the RTU will wait for a
message before timing out. This delay includes the time needed for all retries to occur, so it's
typically set to the value of AckDelay * (# Retries). The only situation where the Xpert acts

as a slave currently is when it's receiving a new setup from a base station. The Basic
GetMessage() function may be used to add slave operations to the Xpert, but the timeo
value is specified as a parameter to the function.

Retry Delay: This parameter is rarely used in the software and inserts an extra delay before
attempting a retry, and is hence redundant with the AckDelay. Recommendation is to just
leave it set to O.

TCPIP Alarm Setup Menu

Pressing the TCPIP button displays the TCPIP Alarm Setup menu (requires V3.2 of the
Xpert application or later). This menu allows alert and/or alarm messages to be configured to
be sent to a base station over the LAN connectionnféssages may be in SSP format or

text format. Each URL is attempted in order (1 then 2, then 3) until the message has been
successfully delivered (unless Send to All is enablesl)ong as alerts are not disabled,

when an alert occurs TCPIP delivery vii# attempted first before other communication
methods.

TCPIP Alarm Setup
URL Type

1: [XCONNECTZ v | I5sP [x] |options

2: [t27.00.1 | |compute ] Dptiunal

Y Imynrg.guv |Data EI options

Tx Mormal Rate: II:Il:EIEI:EIEI Send to Al
Ti &larm Rate: II:II:I:lI:I:I:II:I .| []Disable slerts
(000000 will disable a Tx) | Ok | | Cancel |

URL: Machine name or IP address to send a message to. Leaving an entry blank will cause it
to be skipped.

Type: Type of message to send. SSP selects an SSP message. The Xpert2 waits for an OpAck
padet to be received to confirm reception. Computer selects a text message with a prompt to
press ENTER to confirm reception. Data al so
confirmation and assumes it has been delivered correctly if the TCPIRIstekot report

an error makign the connection and sending the message.

Tx Normal Rate: Selects an interval at which a message will be sent when the system is in
the NORMAL state (entering 00:00:00 will disable this feature).
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Tx Alarm Rate: Selects antarval at which a message will be sent when the system is in the
ALARM state (entering 00:00:00 will disable this feature).

Send to All: If checked messages will be sent to all 3 URLSs. If left unchecked then each URL
is tried in order until a messageshaeen delivered.

Disable Alerts: If checked this will disable alert messages to be sent via TCPIP, but not Tx
Normal or Tx Alarm messages. Alert messages occur when a sensor transitions in to (or out
of) the alarm state.

Options: The options button bga up further options that may be enabled for each URL.

TCPIP Options #1
User Name:; IM‘rE-f-‘«SEID |
Pazsward: I*********

{leave blank if login is not required)

Port: IEB
{default top port for telnet servers is 23)

(0] 4 Cancel

User Name: SSP alarms may require a user name in order to login to the server before the
alarm message can be sent. The user name can be specified with this field, leave it blank if
login is not regired.

Password: SSP alarms may require a password in order to login to the server before the alarm
message can be sent. The password can be specified with this field, leave it blank if a
password is not required.

Port: The messages are sent using TCPetaxknmunications with auttetection of the

Telnet protocol. The standard port for a tel
base station that port may not be available (or desirable) and hence a different port number

may be selected witlhits field.

Communication Test Menu

Pressing Test displays the following Test Menu. This menu gives communications statistics
for the selected COM port along with a waytoa some simple tests on the port. Key and

UnKey force DTR on and off for the port. Send Mail and Check Mail can be used to
communicate with other Xperts or a master station. Mail messages are simple text messages.
Pressing Send Mail will cause the systenprompt you for a destination and a message. The
destination can be a master station or another field station. For mail to work, you will need to
have a dedicated or LOS radio communications link. Send and Check mail use Sutron
Standard Protocol (SSR)rfthe mail messages.
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Coms Configuration Settings

After you define a device under Coms, it is displayed as d@anibof the Coms entry. See
the picture below, where the comms devices AR
defined.

To access the configuran settings for one of these devices, simply highlight the device in
the tree, and press the AEdito button. This w
the device selected, which are described in the following sections.

Direct Connect Settings
This dialog is used to configure the alarm and alert settings for the direct connection.
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