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Chapter 1:
Introduction



FEATURES

Sutronbés 9210 is designed to be the heart
systems. The 9210 is a highly modular design that is scaleable to handle simple to complex
requirements.

Key Features

Intuitive, EzSetup and a graphiddbck-oriented setup.
Unlimited expansion with 1/0O Modules.
Software extensibility with DLL libraries.

Features

Built-in high performance, 10 channel, 16 bit A/D module

Built-in 8 channel digital module

Built-in 2 line backlit LCD display with 3 navigatiduttons.

USB and SD card support for log memory expansion.

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

Modular design build the logger from modules offered by Sutron.

Expandablé additional modules can be added as erded

Scaleablé handles simple as well as complex sites.

Low power consumptioin sleep modes with low quiescent power, low operating power.
Battery operated each module operates off of 10 to 16 VDC.

Wide temperature operatidén-40 to +60C.

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

Multiple telemetryi can add telephone, LOS Radio, GOES, METOESAT telemetry.
Plugn-play ease of setuipthe system is setup with ease. Install a new module, and the
system automatically detts 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 matonégicby others.
Takes measurements from low cost sensors.

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

Time accuracy of ten seconds per month over full temperature range.
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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 measurements are quickly setup using EzSetup, for even more
flexibility the grgphical 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 below on the left and a graphical setup is shown below on the right.

Main | Setup |Sensurs ILDg IData IStaiJJs |

=-EZSetup Measurements N
E| 01 - 00:15:00 (Mewt: 14:30:00)

©01- AT (A10:1, Child

-02 - RH (AT Humidity)

P [Mew Sensor]

o [Mew Measurement]
F- Graphical Setup

- If0 Modules

#-Log files |E|

| Edit.. || elet= |

EzSetup Measurements

| Pzoom | Bowire | 4+ add ||+ Ext |

g E

Air Temp MeasureLog

s HHPEH B

TipBckk Measuﬁi Log

Log

EFREQT En_

Freq Weckthwglog

Graphical Setup

I/O Modules T The Key to Expansion
The 9210 epitomizes the concept of expandability. By itself, the 9210 has-&n it

channel, 16 bit A/D, an 8 chanrdipital module, a SDL2 v1.3 port, three R332 ports and
port.
using the 12C port. Support for a nearly unlimited number of analog and digital I/O modules

oneRS2 32/ RS485

| f this isnot

makes sure nning out of I/O is never an issue.

DLLs 1T The Key to Modularity

The software is modular and utilizes Windows DLLs (Dynamic Linked Libraries). DLLs are

suf fi

additional software components that can be added to the system at any time hveitiaogit

to update the main software. This makes adding features that were not available when the

unit was purchased easgimply download the new DLfrom the Sutron web page, and

send it to the 9210. This might be done, for example, to @ojgbst for a new sensor, or to
add some newly released communication capability to the unit. Some customers can even

ci

create their own DLLs using Microsoft Visual C++ and a Software Development Kit (SDK)

provided by Sutron.
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PRODUCT DESCRIPTION

The 921(data acquisition platform is based on a 32 bit microprocessuringthe

Microsoft Windows CE operating system. All models have a HniltO channel 16 bit A/D,

8 channel digital, 3 RS232 ports, 1 RS232/RS485 port;120ort ad an fC port. For data
retrieval, simply connect a PC, modem, satellite transmitter and/or cell phone. In addition,
every unit comes with a minimum of thistwo megabytes of flash disk for data and program
storage and thirtywo megabytes of RAM for pgram execution. All units support
expanding storage up to 2GB via the SD card slot. Power should be supplied from an
external battery of 206 VDC.

All the functionality can be accessed through a PC or Pocket PC. All the operations
necessary to operateethinit can be done via the graphical interface on the PC/PocketPC. In
addition, the buikin LCD allows for viewing data and simple calibration and adjustment.

9210Xlite with Integrated Display and I/O modules

2x20 Backlit LCD Display

Menu and Data Entry keys

+— | B Terminal Strip: 8 Channel
Digital I/0, RS485, SDIL2

+—— | A Terminal Strip: 10
Channel Analog Input, DC
Power Connection

Earth Connection

4 RS232 Ports’C Bus
to I/O ModulesSD
Card, USB, Ethernet

Mounting holes

9210BFront Endplate
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Models
Several different models are available. The models include:

921000002B 9210

9210SL2-2B 9210 with Satlink2

9210ENC-B 9210 within rugged enclosure
9210SL2-ENC-B 9210 with SatLink2 within enclosure

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

808000051 Speech modem
SL2-G3121 Satellite Transmidr

I/O Modules
808000021 Digital I/0, 8 Channels
808000024 Di gi t al I/ O, 8 Channels with Surge Pro

808000031 Precision Analog I/O, 6 Channels
808000033 PrecisionAnalog / O, 6 Channel s with Surge Prot
808000071 Xpert, 10 channel, 16 bit Analog I/O

TerminationBoard

646112391T RS232 Surge Protection
646112401T Phone Surge Protection
6461:12411T SDI Surge Protection
646112421T Power Protection

Bringing the Benefits of Redlime Data Collection to the World 5
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Chapter 2: Getting
Started



UNPACKING

Carefully unpack the 9210 and other components that came with the system. Note that some
items come standard while other items are optional.

Standard Items
The following itemsare included with every unit:

One 9210.
One CDROM containg PC 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 reguuthem- are often also included:

A DB9 M-F serial cable for /0O Modules.
Optional I/0 modules

Optional termination boards.

System enclosure box.

Lead acid battery.

Solar panel regulator.

Other Optional Items
One or more of the following might also be lunded:
Analog, digital or SDI12 sensors.

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

Powering Up

Connect power (1:a6Vdc) to the PWR IN, GND and +12 connections. These connections
are also labeled A24and A22. When power is applied, the 9210 will perform some important
initializations for about a minute and then flash a brief message on the LCD.

Verify Xlite Display Works

To verify the display works, press any key and release it. The system willnttine display
and then display the station name, date/time, recording status, data and menus. If no other
keys are pressed, the system will turn off the display after a few minutes.

Adjust the Contrast (optional)

To adjust the contrast, press the SELECT button and then use the RIGHT or LEFT buttons
(while holding SELECT) to adjust the contrast up (RIGHT) or down (LEFT).

Verify XTerm Works

XTerm is a PC program used to setup &st a 9210. See Chapter 6 for the details on how to
install and run XTerm.

Verify I/O Modules Work

The 9210 comes with three bdiitt I/O modules: a display, an analog and a digital module. If
separate I/O wdules are purchased, connect the I/O modules together, and thenpise a 9
cable to connect them to tH€lport.

To verify all I/O modules are working, select the tab lab&8etliplf it is not visible as one

of the tabs, use the scroll buttons totigét of the tabs to bring it into view. Now press the +

in front of the I/O Module branch. A list of the installed modules connected to the system is
displayed. If the + in front of I/O Modules is not there, the system was not able to detect any
I/O moddes. If external I/O modules are connected, check the cable. If not, make sure that
nothing is plugged into the 12C connection. Refer to the troubleshooting section for help to
get the system to find the 1/0O modules.

NOTE: If using external 10 modules, tidite modules MUST be configured as module

number 1 as the system will take certain readings from these modules about the system. All
external modules should be renumbered starting at 2 from the IO module list in the Setup tab.
Xlite IO modules are the LD, Analog IO and Digital IO and can be identified by a serial
number of Lxxxxx, Axxxxx or Dxxxxx where the xxxx is the 10 board serial number

Theinitial checkout of thé®210is complete

Optional SLL Library

Sutron has wtten several custom sll's for various customers. These sll's are provided in all
upgrades for convenience. While most of these slI's are specific to certain sensors, special
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processing, etc., other customers may find a use for them. Listed below aeecalirSLLs
that are provided in a standard upgrade zip file, along with a short description of their

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 slI's, a serial interface is needed. In most cases, the blocks that are
created, 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 dwarsch under the setup

tab. Refer to the specific documentation for the sll to see if the com port is to 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 spacenama
separated numeric data using anZ82 com port.

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

Gap water level sensor to one of the COM ports.

AlohaHazmat.sl|

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

ASWell.sll

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

ATDisplay.sli

The purpose of this SLL is to allow users to display informatig
from and Xprt/Xlite LOG file on an Adaptive Technologies
display device. Adaptive Technologies offers a variety of ing
and outdoor displays that can be used to make information in
9210 easily accessible to the public.

AWOS sl

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

CoOp.sll

This SLL implements custom sensor and processing blocks t¢
support CGOP weather stations. Sensors include OTT Rain
gauge and Stevens Soil moisture probe. Processing foliotie
Geonor Rain gauge is also included.

DGH.sll

The purpose of this SLL is to connect any DGH output modul
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 ly a CR. Refer to App note 33 for details on use of t
block.

Evapotran.sll

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

GPRS232 This SLL provides a general purpose-BE communications
block, intended to enable measurement of a variety e2 32S
1C Bringing the Benefits of Redlime Data Collection to the World
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Sensors.

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.

IMD .sll

This SLL implements custom reporting functionality required |
IMD.

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 levelsreservoirs

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.dl

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 AXpertM&Moddblusd, Sdvai
separately.

NIFC.sll

The purpose of this SLL is to provide the necessary 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 datie fio determine the report
contents. In addition, this sll adds average and measure block
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 imdements custom powesaving measurement and
communication algorithms for Poland Power project.

QFE.sll

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 meassirgyle
guadrature sensor connected to a Weeder Tech W-MDIN
module. The WTDINM module is capable of tracking
guadrature at much faster rates than the normal Quad block i
Xpert. Multiple QuadW blocks can be used for the same com
port, address anchannel with each block making a new readin
The WTDIN-M will retain its measurement of position until
power is removed. For more information, see the document,
AXpert QuadW SLL User Manua
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RDL.sll This SLL Implements RDI mtocol.

Relay.sll This SLL contains a block intended to control a relay. The blo
will set a digital output for a specified time duration, and then
clear the output.

RS485SDl sl This SLL enables SDI over 9210 RS485 com port, com 4.

SR50.sll This SLLenables measurement of SR50 ultrasonic height gat

SRP.sll This SLL causes the 9210 to prompt the user to download da

after the insertion of a storage card (USB or SD). The prompt
Airecento data will downl oad

downlmd. The prompt for fAstat

system log. Requires firmware version 2.4 or above.

TerminalServer.sll

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

VibratingWire.sl|

The purpose of this 3Lis to allow users to connect a Canary
Systems VW DSP serial interface to one of the COM ports on
Sutron XPert oXlite (Model 9210) data logger. The VW DSP
can be used by itself to measure temperature and pressure fr
two vibrating wire sensors (e.tnose made by Geocon). The V
DSP can also be wired to one or more Canary Systems
MiniMuxes, providing the capability to measure from additiona
sensors in increments of 16 or 32 per MiniMux.

VWireMux.sl The purpose of this SLL is to allow user to logltiple pressure
transducer and optional thermistor readings by using a Canar
Systems MiniMux* digital switch.
12 Bringing the Benefits of Redlime Data Collection to the World
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PREPARING FOR SET-UP

This section discussesriousissuegmportant to knowbefore setting up the 9210.

Analyze the System

Chapters &nd4 describeall the elements that go into setting up the 9210. Before jumping in
tosettinguptheunit i t 6s useful to think about the nat
used to solveThe following questions can hefuide that thinking:

What data neg#s to be collected?

What sensors 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 datae collected?

What processing 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?

Where does the data need to go once it is processed, to a Satlink, a modemadi®,@S

serial device (PC, display, printer) or just to a log?

Chapter 5 describes several example setups that can help get you started in configuring the
9210.1f you need more helglon't hesitate to call our Customer Service department.oTiegy
workedwith many data collection and reporting scenarios, and can help you set up your
system just as you need.

Choosing the Right Block

As Chapters 3, 4and 5 willrevedi, & 9210 setup i s based on dAbl
specific functioron data collected &dm a sensor, or from anotherblock The 92100 s
Graphical Setugrovides an interface to connect and configutee s e bl oc k s The
EzSetup nt er face also uses bl ocks, though they

Herebs a si mpl e bloakgypesf sensor types to

Sensor Type Sensor Block

DC voltage output VoltMeter or ADC
Resistance ADC

Frequencyoutput Counter or Frequency
SDI-12 output SDI-12

RS-232/RS485 output RS232 (GPRS232.sll) or Basic Sensor
See Appendix A for a listing of alhé different types of blocks available in the system.

The most common measurement type is an analog measurement, i.e., either a voltage or
resistanceMany analaog sensors simply speafy5 V excitation voltage and provide a
slope and offsefThe ADC bbck provides all the properties needed to make this
measurement.

For the most accuratmalogreading use the ADC blook Bouble Voltsoption and
multiply the given slope by ®oubleVolts will always return a ratio dREF/ reading,
meaning it will reurn avalue betwee® andl, 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 tleerrectlyscaled valueUsing
Double Voltswill require 2 analog channeld the system is running low on analog inputs
theVoltagereading could be uset you multiply the given slope by &ince Vrefis 2.h

What i f you dondét see a bl Btarting withwersion2g,pear s
the 9210 supports Xpert Basic, a programming language with whichayowrgte your own
blocks, and other custom processing. Refer to the Xpert Basic Users Manual for more details.

How to Select a Completion Resistor

Measurements thaequire a completion resistor use thsistor as a reference for the
reading. The accuraayeeded (percent accuracy, Temperature Coefficient (TC)) will depend
on the accuracy needed for the specific sensor being measured.

Generally, an accuracy of 4 times of the sensors accuracy should be used. I.E If the sensor
were only accurate to = 4%, &lcompletion resistor is sufficient. For a 0.1% accurate

sensor, at least a 0.025 % accurate resistor is needed. HOWEVER, since the cost of these
resistors increase drastically as the accuracy increases, only the accuracy needed should be
used. So, even the sensor is accurate to + 0.1%, if the only requirement were to be accurate
to = 4.0%, use a 1% completion resistor.

Sutron sells three completion resistors, all with 5ppm TC or better and an initial accuracy of
0.01%, as follows:

Part Number Resistance

11131244 100 OHM
11131242 1 Kohm
11131243 10 Kohm

The TC should be selected for the temperature range needed, generally a 25ppm or 5ppm TC
will suffice.

To improve the accuracy of the reading or if using a resistor other than gp@diieusing a

100 ohm in place of a 20 ohm), the completion resistor can be calibrated and a slope
computed by following this procedure. The ohmmeter should have an accuracy that is at least
4 times needed (as stated above):

1. Using an accurate ohmmetereasure the resistor and note the actual reading.
2. Calculate a correction factor by dividing the expected reading by the actual reading, e.qg.,
Expected 20, using a 100 reading exactly 100 == 20/ 100 = 0.2000
Expected 20, using a 20 reading 20.52 ==20.52 = 0.9747
3. To get from the RAW electrical reading back to a physical unit, multiply the given (or
calculated) slope times the correction factor to get a new, Corrected Slope. For example,
using a 420mA output sensor with-d40 to +60 degrees C randbe calculated slope is
6.25 and an offset 665, so for the resistors above:

(Calculated slope) 6.25 X (Correction factor) 0.20000 = 1.250
(Calculated slope) 6.25 X (Correction factor) .9747 = 6.0919
NOTE: the offset will stay the same-&6 for both reistors
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Using SDI-12 over the RS-485 Port

The 9210 has the ability to use 85 for SD}12 sensors that support SD2 over R$485
interfaces. Differential SB12 is not a defined standard. It is a low power modification of an
RS485 interface. It overcoes the cable limitation of SEHI2 since transmitted data is not
referenced to the power supply ground. It does not utilize a power consuming DC
termination resistor. The data signaling rate and protocol conform td EBtandards. The
specification can bebtained ahttp://www.sd12.org/

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

SENSOR 9210

GND SDI-12 GND

+12V in SDI-12 +12 (or PROT 12)
RS485A RS485A

RS485B RS485B

There are two ways to use SID2 communications over R&5: 1) the standard SDI port
can be redirected to COM4 (the default is COMS5), or 2) by using the RS485SDI sll.

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

Redirecting SDI to COM4

Use this option when you do not want to use the RS485SDI sll and you do not need SDI over
BOTH the standard SDI port (COM5) and RS485M2D To redirect SDI to COM4, the
XPERT.EXE program must be run with the /SDI COM4: 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 COM4:

Once the autoexec.bat hagbanodified, reboot the system. Now, when 8RIsensors are
configured in the setup, the system will communicate out thd8%Jort on the "B"
terminal strip labeled RS485 A/ RS485 B (OPT COM4).

NOTE: Once the 9210 has been configured this way, ALL-BDdensors will use the RS
485 port for communicating. The RS485SDI.sll cannot be used in this configuration.

Using the RS485SDI SLL

Use this option when you dondét want to redir
want to use both RS485 SDI serssand standard SDI sensors, at the same time). To use the
RS485SDI sll, use XTerm to download RS485SDI
installation disk and reboot the unit. Then add one or more RS485SDI setup blocks to the

setup and configurdvém with the appropriate addresses and commands.
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Chapter 3:
Operating the 9210



LOGGING IN

User Access

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

in under Setup Access can retrieve data, but users logging in under Retrieval Access cannot
access the systeratap. Multiple usernames/passwotdscount¥ are allowed for these

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

Select type of access:

Refrieval Access for data retrieval

Setup Access for station sefup

Logging into the unit causes a nobebe sent to the system log, recording the username and
time of the login. The user accounts are maintained o8e¢hgtab undetJsers Access to
this tab is available to the Setup group only.

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

Tab Overview

To see all available tabs, login using the Setup Access button. Many tabs are available,
clicking one of these tabs will bring it to the foreground for viewing. Of alatlalable 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 logging in, the display should look similar to the one shown below, witM#&i&l tab
in the faeground. ThéVAIN tab is where information about the station status is primarily
displayed.

Across the top of the screen is a text label that identifies the platform. Under this label are a
series of tabs like the tabs on file folders. These tabs ard¢aipeavide quick access to the
different functions.

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

Main | Setup | Sensors | Data | Log | Status |

-Station Info——— Station Status
Date,/Time: EI Recording:

|1|:|m2;2|:u:|8 15:55:33 IDFF
Station name: EI Alarm:
[xpert [NORMAL | Clear

-Battery voltage
External: IT

Logout

Date/Time

Date and/or time are used to perform scheduled functions. The internal clock will keep time
accurate to ten seconds a month over the temperature raid@etof+60 C. The date and

time is maintaine@ven after power is removed from the system by a lithium-osliin

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

To change th date or time, press t button 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 thenfedikbca
be incremented or decremented via-thandi buttons.
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Specify DatefTime

Oap— Time—— || Thisvalue is currently
Year Month Day Hour  Min  Sec highlighted. Use keypad o
I:2004 |1U |15 I14 I4D + - to change the value

7 1[e ][]
El Use these to highlight én
value to the left or right
o] L<<|[=>] - ]

Station Name

The station name is the genepairpose identifier for the station. It can be up to 16
alphanumeric characters. This name does not need to kentkeas the GOES/METEOSAT
identifier, but is used when connecting into a SSP system as the slave station name. When
communicating to another station, or base station (PCBASE, XCONNECT), this name is
casesensitive, therefore this name should always be ethiearUPPERCASE letters to avoid
confusion.

Cancel |

NOTE: If the station name is changed, power must be cycled for SSP communications to use
the new name. When the 9210 is started, it will try to 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 indicates the current state of recording (i.e., whether measurements
are bemng made and logged). This box also indicates whether transmissions are enabled when

recording is on. When recording is off, the s
is labeledStart PushingStartwill start recording, changing the statusttioo r ead A ONO (o
AON+TXo, i f transmissi ons ISt@artbhettorbtreranangesta b | ed i
readStop

The alarm status box indicates the current alarm state. The current alarm state may be
NORMAL, ALARM, or ALERT. The Clear button issed to clear the current state (a clear
during ALERT transmissions the system to ALARM, while a clear during ALARM
transmissions the system to NORMAL). S&@msunderSetupfor more information.

Battery Voltage

The Battery Voltage status ardisplays the supply voltage. This value is measured and
updated every 5 minutes. This is read from the {iKlite Analog module at module
number 1. lfexternalanalog modules are connected to the systieer, module number
MUST be set to 2 or higher
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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 theadd/1/1984. No other

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

Logout

Pressind-ogoutwill logout of the system and +&isplay the login screen. NOTE: If using
Xterm over a modem, or other communications device, the connéetibe unit is not shut
down on a logoutClose XTerm by pressing the X in the upper right hemgher 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 version oktbesy
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 are displayedwaranches that can be expanded or compressed by
clicking-60tmexd+d oot h@ branch. This structure
information on the screen at one time as desired.

The following table gives a brief description of the purpdseach 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 toconfigureSSP and Command Lercommunications (e.g.,

communications witkXconnect, PCBas&term, Hyperterminal, etc.)
This section is not used with most extra sll's that use com ports, unle
the documentation for that sll says &ewa specific connection in the
Comssetup.

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

EZSetup Usal to definesimple (single inputineasuremest Sensor measuremen
Measurements | definedherecanbe measured or averaged on a regular inteiheale a
slope and offset applieedisplayed a the front panebetransmitted
via Satlink or modenand be used to identify alarm conditions.
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Graphical Setup | Used to defineboth simple and complex measurements. Measuremel
can have one or more inputs cascading into one or more outputs. S
processing blocks can be used to implement comp@kxiiations,
includingpolynomial, interpolation tabld(x,y), and othersSeethe
Processing section ilppendix A, fordescriptions oéll possibleblocks.

I/O Modules Used to view address and seriahmbers of I/O modulesonnected to the
system. The 9210 has three modules built into it, AlIO1, DIO1 and D.
Note: If you connect any external /0O modules to the system, their
module number MUST be set to 2 or higher.

LAN Settings Usedto view and configre LAN settings, e.g., configuring power to th
LAN (ethernet}o turn onwhen the 9210 powers par automatically
when a device is connected.

Log Files Usdl to view, anddefine newlog files.
Satlink Used to configure a Sutron Satlink transmitter.
Self Test Used primarily by the factory forerifying 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 sam
name as the station name is | o
Adefault.ssfo is | oaded, it

Users Used todefine system users in terms of name, password, access lev

and inactivity timeout.

Coms

Coms (functions included iroms.sll) enhances the remote communications abilities by
adding support for the Sutron Speech/Voice mgdsdarm detection and transmission with
Speechor via a Hags compatible data modem, a LOS Radio modem, or a direct connection

COM portsmust be configured for Remote in the autoexec.bat file; factory default is a direct
connet on COM 1 with no alarms going out the port. To add support for alarms and/or
speech to other COM ports, simply define them in the Coms entry Betogtab, the

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

There are two blocks in the graphical setup:Ateem block and th&Coms Tagthese are
available in EzSetup as checkbox&seComs Tags used to name points in the system and
to gecify any speech phrases as appropriate Aléren blockis used to define what levels
will trigger alarms.

The terms Alarm and Alert have very specific meaning, desttiielow:

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 @ddoott).

When an Alert occurs the fAAl arm Status: 0 on
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 Sp®@ice modem, and then

finally a Data Modem. If at anytime the ALERT is acknowledged, the system status will

change to ALARM or NORMAL and the transmissions will stop.

The Direct Connect, LOS Radio, SSP and RS485 blocks 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 esdkthe system is still in ALARM that condition may

be cleared as well by pressing the [Clear] button again, and the system should return to
NORMAL until the next measurement occurs and any alarms are redetected.

Mair | Setup |Sen5|:|r5 ILDg IData IStEIU_,IS |

= Coms

. . RADIOZ:

-- EZSetup Measurements
-- Graphical Setup

-- IO Modules

-- Log files

- Satlink

|»

-- Setup File (Xpert.ssf) El

COM Port Setup Menu

The Setup tab is ed to assign the various devices to a port. This is done by cliCkings
and pressing [Edité]. This brings up the Com

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 to use are configured from this reexh.port can be configured as
None, DirectRadio, Modem, Voice, SSP or RIB5.

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 digl, and dal-out, and support for SSP blocks which 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 communicatios device to com1 and see alarm data go out 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 communiations.

SSP Settings

Pressing Setuputtondisplaysthe followingSSPSettingsmenu. Thidialogallows you to
configureadditional settings for SSP communications, over a variety of devices. All entries,
except # retries, are umits of seconds

SSP Settings

Carrier Delay: |1

Reply Delay: |3|:| Cancel
Ack Delay: Ill:l
# Refries: |3

Refry Delay: IIII

Carrier Delay: When the com port is set for "RADIO" communciations, 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 increasedafdard
repeaters are used in the network, as eachregehter in the network needs time to warm

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

single hop 1200 baud system. It may be reduced if highed 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 risquask that
requires a reply (such as a GetTag) the system 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. Combineld thi# default Ack Delay of 10

seconds, this means SSP will 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
have the same FLAG SEQUENCE number as tigtrad message. This is used to prevent

the same message from being processed twice due to a long network delay.
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Reply Delay: When the Xlite is acting as a slave, this is how long the RTU will wait for a
message before timing out. This delay includesithe heeded for all retries to occur, so it's
typically set to the value of AckDelay * (# Retries). The only situation wher¥lteeacts as
a slave currently is when it's receiving a new setup from a base station. The Basic
GetMessage() function may bsad to add slave operations to Kige, but the timeout

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 ttidD&lay. Recommendation is to just
leave it set to O.

TCPIP Alarm Setup

Pressing the TCPIP button displays the TCPIP Alarm Setup menu (requires V3.2 of the Xlite
application or later). This menu allows alert and/or alarm messages to be configured to be
sent to a base station over the LAN connection. The messages 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 enablsl)ong as alerts are noisdbled,

when an alert occur3 CPIP delivery will be attempted first before other communication
methods.

TCPIP Alarm Setup
LIRL Type

1: peconmectz 1| [ssp [+ | options |

2: [127.00.1 v | |computel ] |options

cH Imyl:urg.gl:w | |Data EI Dptin:unsl
Tx Marmal Rate: II:Il:EIEI:EIEI EI Send to All
Tx Alarm Rate: [00:10:00 | [...] [T Disable alerts

{00:00:00 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 selttSSP message. The Xlite waits for an OpAck

packet to be received to confirm reception. Computer selects a text message with a prompt to
press ENTER to confirm reception. Data also s
confirmation and assuméshas been delivered correctly if the TCPIP stack does not 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 willsdble this feature).

Tx Alarm Rate: Selects an interval at which a message will be sent when the system is in the
ALARM state (entering 00:00:00 will disable this feature).
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Send to All: If checked messages will be sent to all 3 URLSs. If left unchelckadeach URL
is tried in order until a message has been 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 brings up further options that may be enabled for each URL.

TCPIP Options #1

User Name: IMYE-ﬁSEID

ook ok ok ok ok

Fassword: I

(leave blank if login is not required’)

Port: |23— [l

{default top port for telhet servers is 230

| Ik I |Car‘u:e||

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 speitifidusifield, leave it blank if
login is not required.

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 gaiired.

Port: The messages are sent using TCP socket communications witietadioon of the

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

may be selected with this field.

Communication Test Menu

Pressing the Test button displays the following Test Menu. This menu gives comnonsicati
statistics for the selected COM port along with a way to run 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 9210s or a master station.
Mail messages arensple text messages. Pressing Send Mail will cause the system to prompt
for a destination and a message. The destination can be a master station or another field
station. For mail to work, the unit must have a dedicated or LOS radio communications link.
Send and Check mail use Sutron Standard Protocol (SSP) for the mail messages.
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0 atio p p *

Part: [coML: [ f
Cancel
Goodd Total Bad

R |1665? |1ae?a |4

Tx: |15259 |16269 ||:|

Key Check Mail

<z
L4

Unkey Send Mail

Coms Configuration Settings

After you define a device under Coms, it is displayed as d@tenrbof the Coms entry. See
the picture below, where tOODEMEBmmbds hdaeei beenfiR
defined.

Main | Setup | Sensors | Data | Log | Status |

- Basic
= Coms
-0
- MODEMZ:

-EZSetup Measurements
-Eraphical Setup —
- LD Modules

-Log files

- Satlink E|

To access the configuration settings for one of these devices, simply highlight the device in
the tree, and press the AEdi to button. This w
the device selected, which aresdebed in the following sections.

| »

Direct Connect Settings

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

Direct Connect Settings

Tx Mormal Rate: II:II:I:EIEI:EIEI

T &larm Rate: II:II:I:EIEI:EIEI Cancel

[ Disable slerts  (00:00:00 will disable a Tx)
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Tx Normal Rates the rate at which alarms are transmitted when no sensors are in alarm, and
Tx Alarm Rag is the rate used when a sensor is in alarm. They can be set to 00:00:00 to
inhibit timed alarm transmissionBisable Alertanay be checked to prevent messages to be
sent out the port when the system enters the alert state.

Direct connections support tvigpes of alarm messages. If SSP is detected, an SSP alarm is
sent, otherwise a simple text message is sent, and a prompt is made asking for the alarm to be
acknowledged.

Voice Modem Settings

This is the Vote Modem settings screen.

pice Mode P g *
Wig k
— ﬁnawer:l\fuice El on Ring: II_E
= |
Language: IEr‘linsh :l or
Phaone #1: Ii canel
Phane #2: I
| oice
M Phone #3: I ... | Messages:
[+ :
Redial Delay: IEIEI:EIl:EIEI .| L Dialin { ]
# Redials: [3 .. | | Dial out

When an alert occurs each phone number is tried in sequence starting with Phone #1, until an
acknowledgement occurs. Or until the # Redials has been attempted on each number. The
Answer mode can be configured to answer in Vdiaa, or Voice & Data. The Voice &

Data mode prompts when it answers the phone
in presses the A#0 key on the telephone a vo
transmitted and a data connectismttempted. The Diah and Diatout buttons allow the

Dial-in and Diatout messages to be configured. Speech phrases are storetFiaghe
Disk\speeckiEnglish directory okFlash Diskspeechlanguage]directory depending on

which language is selecte

By default the voice modem will speak the specified Dial Out message. If the modem is

unabl e tobdekecttfimapgstart speaking a phras
phone. Because of this, the message spoken should either be repeated oaviaittfor to

be pushed before speaking the alarm data. If a Dial Out message is not defined or the letter

ADO i s placed at -humigertheer gdata aarmvgll be dent. Zhe pldtao n e
message will try to automatically detect a PC Base Statidrisend an SSP message,

otherwise a simple text message is sent and a prompt is made asking for the alarm to be
acknowledged.
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. Create Speech Phrase
"Wig

|5peakl3hrase EI

mlj

SpeakPhrase Hello welcome o thEizI
SpeakaAllTags +
BranchOTRF
Label DTMF-1 -
SpeakPhrase Thank you

Pause 1.0

M [Branch USER-O X
Label DTMP-ANY R4 d

I Cancel

Above is an example of the speech phrase editor screen. The combo box in the top left is

used to select a speech command (sech@& Speak Phraseo). The combo b
is used to select any optional parameters (such as the phrase to speak in this example). The
[ €] button is used edit and/or add the comman

phrase up in the lisand ] is used to move a phrase down. [x] can be used to delete a phrase

from the list.

Speech Dial-in and Dial-Out commands

Command
AckAlarms

Branch

BranchDTMF

BranchNoDTMF

Hangup
InputManual

Description

Acknowledge alarms in the system. Further drarismissions will
cease until a new alert occur

Branche to another part of the speech command specified by a u:
Label. Searching for the label begins with the first line in the spee
command.

Wait for and branches based on a DTMF press. Searching for the
begins at the current line in the speech command. The phone will
hungup after 60 seconds if a button is not pushed.

Same as Branch, but the Branch is only performedif slF button
was not pressed on the phone. This is usefull for repeating a serit
phrases over and over until the user pushes a button. If a button i
pushed, it will be queued, and should be processed by a BranchC
command. Normally there is a 90 ead inactivity timeout that is
reduced to 60 seconds when this command is used. The phone is
hungup if an inactivity timeout occurs.

Hangup the phone and terminates the speech command

Input a number from the user. The number is edtesith the DTMF
keypad. A*0 may be used to sp
button is used to indicate th
number to be rentered. See SpeakManual, and StoreManual.
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Label

Pause
SpeakAlarms

SpeakAllTags

Example:
12*345#
would enter the number 1345. Negative numbers are not supporte

Label a section of the speech command, two types of labels exist
and DTMF. DTMF labels are branched to in response to the
BranchDTMF command, and user labels are branched to using tr
Branch command.

Delay the speech command for the specified number of seconds
(resolution down to milliseconds)

Cause all sensors with an attached ComTag to have their prefix
phrase, value, suffix phrase and alarm status spoken.

Cause all snsors with an attached ComTag to have their prefix
phrase, value, suffix phrase and alarm status spoken.

SpeakData Speak just the last measured data value of the specified sensor.

SpeakLiveData Force measurement and speaks just the live data value spélified
sensor.

SpeakLiveTag Force measurement and speaks the prefix phrase, live value, suf
phrase and alarm status of the specified sensor.

SpeakManual Speak the last data entered by the user with the InputManual
command (or 0 if no value hasdreentered).

SpeakNum Speak the specified number.

SpeakPhrase Speak the specified phrase.

SpeakTag Speak the prefix phrase, value, suffix phrase and alarm status of
specified sensor.

StoreManual Store the last data entered by the user with thetMtgmual command
(or 0 if no value has been entered) in to the specified tag. This all
the user to change operating values of the system (use WaitForP
authorize).

WaitForPass Pause until the user enters a DTMF sequence which matches the
specifieds equence. The system wil/l
code in less than one minute.
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Use Branch USER / BranchDTMF / LABEL to build a menu system.

BRANCH DTMF

will go to the
DTMF number
pressed.
—
—
—
L5
32

Label USERO <

SpeakPhrase Hello welcome to the Sutkpert| | This introduction is

Pause 1.0
SpeakPhrase Please press pound
Pause 2.0

repeated over and over (fq
up to 60 sec) until the use
presses the
the phone.

BranchNoDTMF USERD
BranchDTMF
Label DMTR#
Label USER1 <
SpeakPhrase For live data
SpeakPhrase Please press
SpeakPhrase 1

Pause 1.0

SpeakPhrase To acknowledge alarms
SpeakPhrase Please press
SpeakPhrase 2

Pause 1.0

SpeakPhrase To hang up
SpeakPhase Please press
SpeakPhrase 3

BranchDTMF

Label DTMF1

SpeakAllTags

Pause 1.0

Branch USERL y e
Label DTMFR2

AckAlarms

SpeakPhrase Alarm
SpeakPhrase Acknowledge
SpeakPhrase Thank you
Pause 1.0
Branch USERL
Label DTMF3
SpeakPhrase Thank you
SpeakPhrase Pleasall again
Hangup

Label DTMRANY
Branch USERL

Y

DTMF 1 speaks tags and DTMH
2 Acknowledges alarms, speaks
alarms and then returns to the
top menu (wih BRANCH
USERO), DTMF 3 will hangup
the phone.

Label DTMFANY say that if
any other DTMF is pressed,
return to the top menu.
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LOS Radio, SSP, and RS-485 Settings

LOS Radio Settings

Tx Mormal Rate: II:II:I:EIEI:EIEI

T Alarm Rate: II:II:I:EIEI:EIEI Cancel

[[] Disable alerts  (00:00:00 will disable a Tx)

This is the LOS Radio settings screen. There are only three settings here. Noembk

Rate is the rate at which alarms are transmitted when no sensors are in alarm, and the Tx
Alarm Rate which is the rate used when a sensor is in alarm. They can be set to 00:00:00 to
inhibit timed alarm transmissions. Disable Alerts may be checkptevent messages to be

sent out the port when the system enters the alert state.

The LOS Radio only supports sending alarms to PC Base Stations using SSP (Sutron
Standard Protocol).

The SSP and R&85 options are very similar to the LOS Radio optiore phimary
difference being that SSP assumes a direct (SSP Only) serial connection between two
devices, and R885 assumes there is an-R8b connection. The difference is in how the
control lines are used, but the options are the same.

Data Modem Settings

fit|Data Modem Settings m
E Ring to Ans: II_E Ok .

Phone #1; I Cancel

Phone #2; I

Phone #3; I

Redial Delay: ||:u:|:|:|1:|:u:|
r
# Redials: |3 :I
I ——aaoa I

This is the Data Modem settings screen. When a alert occurs each phone number is tried in
sequence starting with Phone #1, until an acknowledgement occurs. Or until the # Redials
hasbeen attempted on each number. The redial delay causes a pause between each redial
attempt.

The Data Modem connection support two types of alarm messages. If a PC Base station is
detected, an SSP alarm is sent, otherwise a simple text message is semtoampt is made
asking for the alarm to be acknowledged.
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EzSetup Measurements

EZSetup is used to define simple sensors based on a measurement interval. Sensors
configured here may be measured or averaged on a regular int@weala simple slope and
offset applied, displayed on the front panel, transmitted via Satlink or modem and be used to
identify alarm conditions. It is possible to configure an entire station using only this section
for sensors, if no special processiageeded.

Measurements that are set up in EzSetup work in parallel with measurements set up in the
Graphical Setup. Hence, one popular practice is to set up simple sensor configurations in
EzSetup, and more complicated sensor configurations in Grapleitgd. S

EzSetup organizes sensors by measurement schedule, similar to the way the 8210 data logger
worked (though the 9210 can have multiple measurement schedules). Each measurement
schedule has a set of sensors assigned to it. Whenever the measuresdeite ssiecutes,

the sensors are measured.

In the example above, two measurement schedules have been defined. The first schedule will
measure AAirTempo and ATi pBckto every 15 minu
every hour. You can see the next meament of AirTemp and TipBckt will occur at

11:15:00, and that the last measured values for each of these parameters were 15.6F and

OMM. Note: this status informain does not update automatically. To update, select the root
entry AEZSetumnMe pglersesme rmhtes Gi,Refresho button.

Editing a measurement or sensor requires recording to be turned off. When you try to create
or edit a measurement or sensor, the system will prompt you to stop recording. When the
create or edit is complete, the system pibmpt you to restart recording.

The measurements and sensors you define in EzSetup are stored in the 9210 setup file. If a

setup file has been defined, it is saved automatically after making changes to EzSetup and
leaving the Setup tab. Youmay alspdxi ci t |l y save the setup by se!
and pressing the ASave Asod0 button.
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