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1. Introduction

The X-Linkfamily ofproducts provides simplestemetry anywhereX-Link has
two purposes:

1 To collectand storedata from meteorological and hydrological sensors.
1 To send that datavirelesslyto a central system, phone or other station

IRIDIUMLINnk, GPRSLiRSPALinknd CDMALInk are members of théLink
family of products.

The only differencéetween the productss in thebuilt-in communications
package:

1 X-Linkbasic unit that includes all the measurements and logging capability of
X-Link family but with no modem installed.

1 [IRIDIUMLInkncludes d@ransmitter that candeliverdata to you from
anywhere in the worldria the Iridium satellite constellation.

1 GPRSLinicludesaquad bandGSMcel phone modem that can operate
when the unit is withirrange of a cell phone network of companies like AT&T
and T-Mobile.

1 HSPALinincludes a quad band GSM celbple modem that can operate at
4Gspeeds on cell phone networks of companies like AT&T avidbile.

1 CDMALinkncludes a CMDA cell phone modem that uses networks of
companies like Sprint and Verizon.

Each XLink has the same sensor connectors and is capable of making the same

sensor measurements&lp to 16 independent measurements candet upto

collect data via SHI2, analog, and digital interfaces.

LinkComnsoftwareis used toeasilyset upand mainain XLink either via a
direct USB connectionr remotely over cell, satelliteor Wi-Fi. LinkComm runs
on Windows PQDS XiPhone/iPad, and Android platforms.

X-Link was built to work wittsutron WIN Sutron WIN makes it easy to collect
data from multple stations over different communication network&utron WIN
makes it possible to view all your data using a web browser.
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1.1. Models

X-Linkcomes in several versions to meet varied customer ne€ds.table below
shows the models currently offere@heck with Sutron for additional models or
for a customized version o€Link

Model Description

X-Link-1 Basic unit with no modem, provides measurement and data logging
capability

X-Link-1E Basic unit in NEMA-4 box with no modem

IRIDIUMLINnk-1 Basic IRIDIUMLInk unit

IRIDIUMLINk-1C IRIDIUMLINK-1 in a NEMA-4 box with battery and internal antenna

IRIDIUMLInk-1E IRIDIUMLINk-1 in a NEMA-4 box with connector for external antenna

IRIDIUMLInk-1L IRIDIUMLINk-1 in a NEMA-4 box with connector for external antenna with a
antenna lightning arrestor

GPRSLink-1 Basic GPRSLink for operation on GSM networks such as T-Mobile, AT&T,
most all International service providers.

GPRSLink-1C GPRSLink-1 in a NEMA-4 box with battery and internal antenna

GPRSLink-1E GPRSLink-1 in a NEMA-4 box with connector for external antenna

GPRSLink-1L GPRSLink-1 in a NEMA-4 box with connector for external antenna with a
antenna lightning arrestor

HSPALink-1 Basic HSPALink for operation on GSM networks such as T-Mobile, AT&T,
most all International service providers. Allows for 4G speeds.

HSPALink-1C HSPALink-1 in a NEMA-4 box with battery and internal antenna

HSPALIink-1E HSPALIink-1 in a NEMA-4 box with connector for external antenna

HSPALink-1L HSPALIink-1 in a NEMA-4 box with connector for external antenna with a
antenna lightning arrestor

CMDALInk-1 Basic CDMALInK for operation on Verizon and Sprint networks

CDMALInk-1C CDMALInk-1 in a NEMA-4 box with battery and internal antenna

CDMALInk-1E CDMALInk-1 in a NEMA-4 box with connector for external antenna

CDMALink-1L CDMALInk-1 in a NEMA-4 box with connector for external antenna with a
antenna lightning arrestor

1.2. Applications

X-Linkproductsare designed to operate in a wide range of applications
including:

Surface water level, flw and quality
Groundwaterevel and quality
Offshoremonitoring

Mining / geotechnical

Weathermonitoringand warning
Oceanianonitoringand warning

Oiland gas production

Anylow-power, remote data acquisition system

= =4 48 -4 -8 -4 -5 -9
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1.3. Connections
1.3.1. USB Connector

X-Linkproducts comewith amini USBconnector for connection to the USB port
on a computer. X-Link uses the USB port for serial data communication only.
Memory stiks are not supported.

LinkComm software is used to talk to aii.iék over the USB cable. LinkComm

can use USBn both Windows PCand Mac OS XinkComm software ships with

every XLink.However, the latest version is always available from
http://www.sutron.com/downloads.htmé & S+ NOK 2y a[AY 1/ 2YYE0 D

Virtual COM Port drivers created By Dhre included with LinkComm software.
¢CKS RNAGSNE F2NI 2 A5yaR 20mad ntdyad ol nNE |y Y S RS Ndi/A
¢KS RNAGSNAR F2NJ h{ - 6O0mndpb0 INBE yIYSR &

Please install the drivers before connectinglik to your PC.

Some Windows PCs are able to install the drivers automatically but only if the PC
is connected to the internet. If the PC is not connected to the internet, and X
Link is connected to the PC before the drivers are installed, LinkGoaymot

be able to communicate with-Kink. In that case, please install the provided
drivers and conect XLink to a differentJSBport. For further help with the

drivers, please visit thETDI website

Youwill not be able to talk to Xink without asuccessful installation of this
driver.

(@) The USB connectos inot compatible with USB memory sticks or the USB
connection on a smart phone or PDA.
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1.4. Earth Ground Point

A connetion point has been provided for dgarth groundpoint. Thiscritical
connection always should be made fiestd should never be overlooéle

Anytime a sensor cable is attached to the terminal strip, exposure to dangerous
electrical surges igossible. There are many possible causes, butrtbst

common source od surgeis createdfrom nearby lightning strikesProtection is
afforded onlywhen the earth ground is properly connected to a qualified ground
souce.

& Failure toproperly connectthe Earthground pointwill lead to failures in the
field due to surges.
To install a propeground connection point

1. Use a copper ground rod drivémto the groundat least6 feet.

2. Attach a very heavy gaug#4 Solid Coppewryire between the rod andhe X
LinkEarthground point The connection pointanaccept up to a 4 gauge
solid copper wire. If &eaviergauge copper wire is used to connect to the
ground rod,a reducer maye necessary to connect to the terminal &ink

Firmly securghe screw on theground pointfirmly on the copper wire.Do not
rely on AC power ground connections as they are not always properly
grounded and may introduce othresurges.

1.5. Input Protection

X-Link features gas tube protection on all sensor inputs.

1.6. Terminal Strips

The two terminal strips built into¢-Linkprovide the connections for battery,
solar panel, sensoyandoutputs. The table below describes the purposesath
connection. Additional information on using the connections follows.
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T%rlrgcl:rllal Description Notes
1 GND Main Battery/Power -
2 + BATTERY (8-16V) Main Battery/Power +
3 GND Solar Panel -
4 + SOLAR (30W MAX) Solar Panel +
5 RS485 A SDI-12 over RS-485, Modbus slave
6 RS485 B SDI-12 over RS-485, Modbus slave
7 WS/DIG IN1 Wind Speed or Digital Input 1
8 TB/DIG IN 2 Tipping Bucket or Digital Input 2
9 GND Ground for sensor
10 +SW POWER gxgcor:eri ;’aosvl\jtreé rgg:tl)ed on during warm-up and analog
11 DOUT aDLIIagrl:r?Is,oourtt)/ilg ((a%%zrtligrc])g)e:ctor, turned on manually, with
12 GND Ground for SDI-12
13 SDI-12 PWR Power to SDI-12 sensors (500 ma max)
14 SDI-12 DATA SDI-12 Data

Sutron Corporation | 22400 Davis Drive | Sterling, VA 20164 | 703.406.2800 | www.sutron.com | sales@sutron.com
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T%rlr:é?(al Description Notes
26 AGND Analog ground
25 Analog0-5V 06 ADbd Voltage input for sensors with 0-5V output
24 AGND Analog ground
23 Analog0-5V 06Bb® Voltage input for sensors with 0-5V output
22 DI FF -pCd6 ( Differential voltage input for bridge type sensors
21 DI FF 6C6 ( +) | Differential voltage input for bridge type sensors
20 AGND Analog ground
19 VREE iéi\é;urfg;&urrenrﬁgnc;; during warm-up and analog
18 DI FF -pD6 ( Differential voltage input for bridge type sensors
17 DI FF 6D6 ( +) | Differential voltage input for bridge type sensors
16 AGND Analog ground
15 4-20ma IN Input for 4-20ma sensor
e e b gy ) 1 © €A1

1.7. Power Connections

1.7.1.1. Battery
X-Linkrequiresan external 2V power sourceto operate.The most common
power source is a leadcidor gel cell typeattery.
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In the figure above, the battery and solar panel ar@wnconnected

Connect the battery téerminals#1 and#2labeled- GND and Battery(8-16V)
on theexternal terminal strip.

The &ceptable voltage rang®r X-Link to operate correctlis 8 to 16 volts. The
capacity of the battery shall be chosen to support the overall station power
budget reflecting the type of sensors, how often they are measuasad,desired
length of operation without solar power input. Typical small stations reading a
few sensors once per hour will find the 4 AHr battery sufficient. Power hungry
sensors and aggressive measurement schedules will require larger batteries and
or larger sar panels.

. Ifa SD12 sensor isised,a minimum of 10/ may be required
(@) The use ofl-20ma sensors may also necessitate using a battery of 12V
minimum. Gonsult the sensor manual for requirements.

1.7.1.2. Solar Panel
X-Link features #&uilt-in solar power regulator capable of handling up to 30
watts. Connect the solar panel to terminals #3 SdRanel and #4 Solar Panel +.

See figure abovéor connection details

The solar panel input with sufficient sun illuminating the panel will power the
stationin situations where the battery needs to be removed from the circuit
momentarily for replacemein Long term operation without the battery

connected is not recommended and transmissions via internal Iridium or Cellular
modems may not be possible due to the regulator not being capable of supplying
the necessary current during transmissions.
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o

The battey will get charged via the solar power connector.

The solar input will handle voltages from 16 to 22 Volts DC.

0 You may connect a power source other than a solar panel (e.g. a power
supply) as long as it conforms to the voltage specification above. Please
note that a battery is still required for long term operation and to ensure
enough current is available for reliable transmissions.

o

Typical stations with few sensors measuring infrequently may find a 2W or 5W
panel sufficient while stations with more fj@ent measurements will require a
larger 10 Watt or larger panel.

The internal solar panel charger is designed to output up to 1.5 Amps when peak
charging conditions from a solar panel are present. The Maximum battery size
recommended for this charger &4AH gel cell battery. If the station requires
larger battery sizesSutron recommendsgsing an external solar charger

regulator such as the Sutron model 510811 or similar.

Assistance in calculating power budgets may be found here:

http://www.sutron.com/customerservice/Conversions Calcuations/PowerBudget.htm

1.7.2. SDI-12 Connections
SDi#12 sensors connect to teinals #12, #13 and #14 labeled as GND,18DI
PWR and SHI2 DataBecause SHI2 sensors are addressabiaultiple SDi12
sensorgnayconnectedto these terminals(See page78.)

1.7.3. Tipping Bucket Connection
The tipping bucket connection is #8beled TB/DINN 2 and #9 labeled GND
This input is compatible with a dry contact switch common to most tipping
bucketsLy Y2aid OANDdzradl yOSaofthéswikBiSay Qi YI Gi
connected toTB/DIN IN and GNI5ee pagd05.)

1.7.4. Wind Speed Connection
The wind speed connection is #a@beled WS/DIG IN This input is compatible
with wind sensors wit a 05 volt frequency outputTypicaly, thesensor willalso
be connected to #10, + SW Power and #9 GIND.measurement setup, see the
wind speed sectionSee pagd00.)

1.7.5. Digital Inputs
WSDIG IN 1 andBDIG IN 2 are also general purpose digital inputs capatble
making counter, frequency, peripdr level measurements’he maximum
frequency of anyigital inputis 1Khz.

Sutron Corporation | 22400 Davis Drive | Sterling, VA 20164 | 703.406.2800 | www.sutron.com | sales@sutron.com



http://www.sutron.com/customerservice/Conversions_Calcuations/PowerBudget.htm

Sutron Corporation X-Link Operatiors & Maintenance Maual, Rev 1.63 8/19/2015 pg.13

1.7.6. Analog Connections
The terminal has connections fbve analog inputs.

1 The inputs labelednalogA andAnalogB are for G5V sensors.

1 The inputs labelednalogC,and Analog Bupport +£39mv, +£312mV or +
2.5Vsensors

1 There is a separate connection fe2dma sensors.

Detailed notes describing how to connect sensors to the teatrblocks are

provided in theSetup section of this manuabeginning on pagés.

1.7.7. RS485
X-Linkcan use the R&35 connection in two ways: SD2 and Modbus.

1.7.7.1. Modbus over RS485
X-Link can function as a Modbus slava.this mode, it can provide
measuremenresults, log file access, and morlease see pages9for details.

1.7.7.2. SDF12 over RS485
Sutron products such as the CF Bubbler support this connectiorl23Wer RS
485 is generally used to allow longer cable lengths.

RS 485 does NOT provide power to the sensor. Do not forget to provide
appropriate power to the sensor!

1.7.8. Outputs
The following output capability exists in theL¥ik product.

1.7.8.1. Digital Output
On Terminal #11 is the digital outp{@OUT)It isan open collectoswitch.The
switch can be turned on and off manually (by issuing a command via LinkComm
or via acellular, satelliteor Wi-Fimessage), it can b@rned on when the station
goesinto alarms.

1.7.8.2. Switched Power
Terminal #10 is thewitchedbattery output.It is labeled +SW POWER.

This line will output a voltage during the warmup tbe following measurement
types: analog, SE1I2, and digitallt will also always turn owhenan analog
measurement is made.

This line will output whatever voltage is poweriXgdLink on the battery terminal.

1.7.8.3. VREF
Terminal #19 outputs a 2¥ reference during the warmup for an analog sensor
andwhenan analog measurement is made.
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1.8. Wakeup Button

X-Link models manufactured in 2013 or later have a wakeup button on the top
right sice of the box.

Pushing the button will have-Xink turn on its WFi chip and modem. When
visiting a field station, push the button, then use your mobile phone or tablet to
connect to XLink via WI.

When the button is pushed, the green LED will lightarp few seconds,
indicating that WAFi is now on.

If the button is held down for 5 seconds, the red LED will come on too. Keep
holding the button until the red LED turns off in order to rebodtixk.
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2. Getting Started

Follow these steps to become fdrmar with X-Link

1. Connect power to pins 1 anda® showron pagel0. A 9V battery will work
fine for short-term testing without transmitting For longer operatioror if
testing with a SB12 sensorconnect a larger battergr power supply.
Typical applications use a 4AH or 7AH battery with a 5 to 10 watt solar panel.

2. As soon as power is applied, the LED will flasst,rapidly and then every
severalseconds. This indicates tbeLinkis operating.

3. Download theLinkComnprogram Go to
http://www.sutron.com/downloads.htnE 8 S NOK 2y a[ Ay 1/ 2YYE 3
download the installation package for your operating systeny.,
G2 AYR26a¢é3Y ah{(@NX GaNY &>y RBi&Eckh & dza S ! LIJ
mobile device)

o For Windows, extract all files to a folder on your compu¥su may un
LinkComm directly from this folder by doub®®t A O1 Ay 3 a[ Ay 1/ 2YY®
or, to installLinkComm so that it appears on the Start menu, douwttilek
G & S i dzlAdnSrisBator privileges are required tostall LinkComm)
o For OSXmountthe downloaded disk imagand copy the LinkComm
FLILX AOFGA2Yy odzyRfS (12 @2dzNJ a! LILI AOI (A2
o0 The download package containk rquired software including
LinkComm, Xink upgade files, USB drivers, and the user manual

4. Connect the USB cable froyour computerto X-Link. Ithe computer does
not automatically install the FTDI UBserial drivers for you, install them
manually.

a. On Windows, if you installed LinkComm, themy selectnstall XLink
USB Driverérom the Windows start menu. Or, locate and run
G/ 5apBunodnydon 21 v[ [/ SNIAFASRPSESE Ay
downloaded in the previous step

b.hy h{.-3 t20Fc0S YR NXYzy GKS AyadalfttSNI A

5. RunLinkComm
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gA

a. Inthe window thatcomes up, JNBEa & abé G2 ONBFGS | ySé
G{GFrdAz2y (eLlS¢ O(RPAYTHOKS@22dN2Vig8RBi2Fe L
G{ SNRIf ¢ 3 I ytathépbriiassighed @x-Lihk2 NI £

(i) LinkComm [=/@] = ]
—
ESUTRON
=+ Stations (1) —_ il
Station name: My GPRSLink
My GPRSLink Station type: | GPRSLink -
| Connect |
| Work Offine |
Chang
Connection Settings
Connect type: | Serial - User name: | mike
Host: Password: |esese
1P port: (3001 Station name: v|
COM port: | COML - Update Station Names |

Check setup on connect
Get recent data on connect

b.t NBaa GKS a/ 2yy S O i-Eink.binkloing yill dorthecO2 yy SO
to X-Link and download the setup and recent data (if those options are
selected in the station setup, above)

() LinkComm

= SUTRON

GPRSLink Station "My GPRSLink" =

Station time: 2015/07/07 08:09:05 Algrm status: Normal | Refresh Status ‘
Recording since: 2015/06/23 15:15:21 Battery voltage: 13.6V e ——
Measurements enabled: 2/16 Modern: In progress. Signal: 0/5 bars | Clear Status... ‘
Errors: None 1

| Show Detai... ‘

y Alarm status:
0 BATT - Disabled
B ’ X |
‘Alarm status: “ 7w i i ) e

0 TEMP Disblod | \ N AN | — A /
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6. Select the Measurements talbhis is where you widlet upX-Linkto
measure, process, and log datbthe unit is in itfactory default condition,
there will be no measurements enabledo set up measurements, spage
68.

We recommend that you setup and test all measurements befaleploying

the station in the field.

7. Select the Telemetry taffhis is where you widlet upX-Linkto transmit the
data.If the unit is in its factory default condition, there will be no telemetry
enabled. To set up telemetry, sepage92.

We recommend that you setup and test the teleetry setup beforedeploying

the station in the field.

8. Select the Diagnostics tabhis is where yoget the unit to factory defaults
or to use the terminatool. To set up diagnostics, spage4l.

9. To access the main menu,gss thE button in the upper left. Use options
on the main menu to send/get setups, start/stop recording, exit the
application, etc.
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3. Measurements

A measurement is the process of collecting data from a seidankprovides

the ability toestablishup to 16 measurements, each with its unique setdgach
measurement will occur periodically and provide one or more results, which are
usually related to weather conditions.

Measurement resultsnay belogged.The log can hold almost 250,000 unique
readingsLagged measurement results may transmittedvia cellular or
satellite modems

3.1. Sensors

As a data loggengne of XLink'sprimary functiorsis to measure and log data
from sensorsAll commonly used environmental sensors are supported.

Here is a list of somef the sensors supported and available through Sutron:

1 AT/RH(Airtemperatureandrelative humidity - using analog or SEAP
sensors

Precipitation¢ using a tipping bucket

Wind Speed / Wind Direction RM Young or Gill ultrasonic via frequency,
analog,and SDIL2 inputs (includes vector averaging)

1 Stage- using SD12 shaft encoderradar level recorderstage discharge
recorder, analog submersibldubbler

Barometric Pressureusingan SD12 Accubapr a builtin Accubar.

Solar Radiatiorviadifferential analog input

T
il

= =

3.2. Inputs Available

Each of these inputsanhaveone sensor connected to it, except for S|
which can connect tgeveralsensors.

Analog inputs

Two 05 V single ended analog inputs
Twodifferential analognputs (for bridge type sensors
One 420mA input

Digital inputs

Two general purpose digital inputs that candsg upas
o Qounter digital input €.g.tipping bucket)

o0 Frequency/period inputé.g.wind speed)

= =4 =4 48 -9
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o Leveldigital inputs (read line state as 1 or 0)

1 R$485
0 Support for certain sesors such as the Seametrics flow meter

1 SDi12 input
o SDi12 V1.3 compliant supports multiple sensors all connected to the
same bus

1 OneAccubarconnector (internal)

Please ge the Measurement Setup section, beginning on pagdor details on
how to set upa measurement.
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4. LiInkComm

LinkComm is a softwamgplicationdesigned to talk to Xink.LinkComm is free
LinkCommis used to:

Check Mink status

Set up an >ink station

Downloadand graphthe log from XLink
UpgradeX-Link firmware

Calibrate connected sensors

Xand more...

= =4 -4 48 -8 9

Download LinkComm from herkttp://www.sutron.com/downloads.htm
6aSINOK 2y. a[AY1/2YYE0

The PC version sipportedon Windows7 andhigher. Operation on Windows
XP is possible so long as a graphics driver is installefuthegupports either
OpenGL v2.1 or DirectX 9.0.

The version foMacsupports OSX 10.x amathove

Mobile versions of LinkComare also available taun onAppleiPadandiPhone,
and onGoogleAndroidphones and tablets They can be founoin the Apple®
App Storet, and Googl®Play{ { 2 N&pectivelyQuick Start Guides that
describe how to use the mobile versions of LinkComm are also available for
download from the link abve.

To connect LinkComm telink via USB, the FTDI USB to serial drivers must be
installedt t S 43S &aSS aSO0A2Yy HI Robtd gelithegea { G NI S
installed.

4.1. Station s List View 7z Getting Connected

LinkComm requires you create a statidefinition before you can connect to it
org2N) 2y Ala aSadzlde |, 2dzQf f y2N¥NI @

station you manage on an egoing basisli Q&4 Sl aé G2 RR IyR RSf
entries, s, 2 daldoften create a temporary stion entry for adhoc

connections.
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,2dz dzaS [AYy1/2YYQa a{GFrGA2ya [A&ad xASge 6
perform station management This is the view you first see when LinkComm

starts up.
r(ﬂgﬂ) LinkComm —— )
ESUTRON
—+ Stations (1) —_ Il
Station name: My GPRSLink
Iy Gt Station type: GPRSLnk  +|
[ comec |
| Work Offline |
Connection Settings
Connect type: | Serial = User name:
Host: Password:
IP port: | 3001 Station name: \
COM port: | COM7 ':‘ Update Station Names |
Check setup on connect
Get recent data on connect
Notes
LA 4 A N 4 A~ ~ L A , 4 — A
¢2 IRR | yS¢g aiul dA2yzx2 LblisthéadeiT&Kdeletédb ¢ 0 dzu U 2

station definition, select the station and then press the minus sign in the stations
list header. LinkComm will prompt to make sure you really want to delete the
station, since this action cannot be undone.

~. Note: All settings $tation and connect settings, notes, and site images) for
(@) every station you define are saved automatically as you make changes. Hence,
GKSNBE Aa y2 ySSR (G2 aStSOG Fye (AYyR 27F af

4.1.1. Station Settings
The top portion of the Station List View is&vh you configure station settings
fA1S adldAz2zy GelLsS IyR yFrYSd ¢KAA A& | f a2z
Offline buttons.

2 KSy aSGidAy3a daJ I yS¢g adl dAazys daisk adz2NB (2
82dzQNBE aSG0AyISdgLde O Af2ay2 yorSy SEdzNIR2 2K 3 y I YS
the station. This name is updated if it diffdrem the name stored in-Kink

anytime you get the setup from the actualbiak thoughyou will be prompted

first regarding the difference, if any
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You can change thacture used for your station definition by selecting the

G/ KIyasSxé GSEG dzy RSNY S| i K-uplak®Sgivedyad (i dzNB & ¢ K
the ability to restore the picture to its default for the station type. If a camera is

available, you also have the opti@f taking the picture to be used.

t NSdaa (GKS a/ 2y yS O d-Eink.oMien @échnectadl, Zou@r ghieS Ol G 2
to see current data values, historical data, and the setup in the unit.

t NEBa® 20N0S haFFE Ay Sé¢ odziG2y AT @wpeworadll yi G2
locally for the station, withoutonnecting to X.ink When youlater connect to

X-Link, LnkComm will notice the setup in the unit is different than the one

stored locally, and will ask you which one to use (LinkComm first asks if you want
toretrievethe setupfrom¥X Ay 1 ® LT @2dz FYA6SNI ab2¢éx [AY
you want to send the local setup telik).

4.1.2. Connection Settings
There are several ways to connect tdiKk:

1 Directly via USB cable

1 Remotely via TCP/IP

1 Remotely through the Stin Redirector

1 LocalyviaX Ay 1-Ba 2 A

Basic features, such as checking status and changing setup are availaltile via
connection types However, some features, such as upgrading the firmware, are
available only over USB. Additionally, changing sohtlee settings and

disabling the password is not possible remotely.

Connection Settings

Connect type: User name:
Host: Password:
IP port: |3001 Station name: | |
COM port: | COM7 '| Update Station Names |

Check setup on connect
Get recent data on connect

G/ KSO1 aSidzld 2y O2yySOGés 6KSYy OKSO]lSRI ¢
setup from XLink every time you connect. You may choose to disable this
feature to reduce data costs (g, for cellular connections that cost money).

GDSG NBOSYyd RIFEGIF 2y 02yySOiés ogKSYy OKSO] S
the last week of data for display in a graph on the dashboard tab, every time you
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connect to XLink. This can be a considerable amibof data (several-bytes).
Here again, you may choose to disable this feature to reduce data costs.

4.1.2.1. Connecting via USB
LinkComm can connect directly telXk via a USB cabl&imply connect a USB
cable fromyour computerto X-Link.

USB driverare induded in the LinkComm download packageéese drivers are
requiredto connect to XLink ovelUSB. Please s&ection 2, Getting Started,
for more details on their installation.

Please e suretoF 2f f 29 GKS AyaidNHzOGA2yato Ay { SOGA2)
@ download and runLinkComm, connect it to XLink, and verify communications

before setting out to the field Indeed we recommend thatstation setupbe

completed and tested athe office beforedeploying the station

¢2 O02yySOl OAl LI§e. 30 23 Sa{ SONR2YVEYVESO O yiRe G KSy
the port assigned to Xink by the operating system.

When XLink is first connected to a USB port, Windows will create a virtual Com
port (e.g. COMb5). Each time the cable is connected to a different USB comnecti
a new port is createdThe port assignment can be confirmed using Windows
Device Manager (Control Panel)LilkComndoes not list the assigned port,
please enter it manually.

4.1.2.2. Connecting Remotely
LinkComm can also talk to a GPRSIH3PALinlkend COMALInk over the
internet. To do so, GPRSLitkSPALinkend CDMALInk need to have the
Listeningsetting enabled

Alternatively, to reduce power consumption, the system carctefiguredto

check for messagegseriodically A message can be sent to thetsta asking it

to temporarily turn on listening. IPase see the Message Check section on page
61 and Sending Messages te_ Kk on pag&?7.

4.1.2.2.1. TCP/IP
If the IP address @in HSPALInKGPRSLinlor COMALinkis known, it can be
connected to directly. Itis up to cell service provider to

1. Give a static IP address. This means that the IP addredsiif Hoes not
change over time. Alternatively, you may send an SMS to-hakX
asking what its currarlP address is.

2. Provide VPN access. Itis not always possible to directlyecotmXxLink

I oA X 4 oA~ 7 A

over the internetd SOF dzaS A G Aa LINRPGSOGSR o6& (KS
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firewall. In this caset is necessary to first connect to a VPN provided by
the cellservice provider.

4.1.2.2.2. The Redirector
Sutron provides @redirector service that can be used to access a GPRSLink
HSPALinlgr CDMALinlstation thatuses a SIM card provided by Sutrdrhe IP
addresses of these SIM cards are behind avéate and so need special steps to
be taken for access.

Connection Settings

Connect type: User name: mike

Host: Password: sses

IP port: | 3001 Station name: | MyGPRSLink v|
COM port: | com1 | Update Station Names |

Check setup on connect
[ ] Get recent data on connect

When obtaining one of these SIM cards from Sutron, you will also receive a user

name, password, and station name to use when setting up your station

connection in LinkCommAfter entering your usename and password, you may

LINBaa GKS a! LIRFGS {GFrdAz2y bl YSaé¢ odzitdzy
associated with your redirector account.

4.1.2.2.3. Dropped Connections
Please note that remote connections over cell networks, including those made
over Rélirector, are not always the most reliable.

= An internet TPC/IP connection to-Xink can get dropped. This can happen after
@ a timeout or due to a poor connection. If the connection is droppedconnect
byLINBaaAy3d GKS a/ 2yy S OilyfretunimitdtheyStatogs (G KS K S|
Listviewand JNBaaAy3d GKS a/2yySOGé¢ odzidzy

4.1.2.3. Connecting via Wi-Fi
X-Linkcanprovide a WAFi hotspot that LinkComm can connect fbhe WiFi
feature is useful for connecting tolXnk with a mobile phone, tablebr laptop.

X-Link models manufactured in 2013 or later featurefWi These units are
identifiable bythe button on the right side of the box.
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(@> In order for LinkComm to connect to-Kink via WiFi, the computer that is
running LinkComm must first connetd the Wi-Fi hotspot provided by .ink.

To connect to X.ink via WHI, follow this sequence:

1. Have XLink turn on the WFi by pushingthe wakeup buttonlocated on
the right side of X.ink. X-Link will blink the green LED to acknowledge
the button press Please see below for other ways to turn oRRNVi

2. Have your computer (Laptop, iPhone, or Android) connectffoXy 1-Qa 2 A
Fi hotspot.

a. X-Link will name its hotspdbutronXL_xxxX_aaa&herexxxxis
the station name an@aaais a unique number.

3. Create anew station inLinkCommp A 1 K a/ 2y ySOiG (GeL)Sé¢ a
2 ACAE OATF [AY1/ 2YY RS $itkivia Wigiztaddll | NS
set this type by default)

a. If you need to manually enter the IP address fariX, it is
192.168.88.1:3000.

4. LinkComm isow connected to »ink. It is possible to check status,
change setup, download log, and perform almost all other operations.

5. Once the LinkComm session is completeke sure to disconnect from
X-Link's WiFi hotspot.

Ocu»
N [atN
<

In order to conserve power,-Kink aly turnsonthe WiFi hot spot at certain
times. There are two settings that control whenlihk turns on the Wi
hotspot:

f  Wifi Enable:If this settingisoff, X Ay 1 6Aff ySHBSNI Gdz2Ny 2y
automatically. TurnWifi Enableoff if there are no @ns to connect to X
Link via WHFi. Please note that presag the wakeup button will turn on
the Wi-Fi hotspoteven ifWifi Enable is off.

T Wifi AwaysOn: if this setting is on, the Wi spot provided by-Kink will
always be turned onTurning this séing onwill result in increased
power consumptionbut it will make X.ink alwayswailableto connect
to.

The table belowdescribesvhen the WiFi hotspot is on.

Wifi Wifi  Always

Enable On Result

The WiFi hotspotis off. lItis only turned ornif the wakeup
OFF - button is pressed. It stays on for one hour after the
button press.

ON ON TheWi-Fi hotspotis always on
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The WiFi hotspotisturned on for 10 minutes:
1 atbootup
1 when the station is connected to, whether via

USB over the modem, oover WiFi
ON OFF 1 after an SMS is received

1 aftera TXLISTEN command.

The WiFi hotspot turns on for one howvhen:
1 Thewakeup buttonis pressed
1 The station goes into alarm

4.1.3. Notes
This section is typically used to enter notes in this section related to station
setup and maintenance. For example, you might store information about the last
time the station was visited, plans for future visits, and notes on calibrations, etc.

4.1.4. Site Images
CKAAa aSOuGAz2y |fft2pa @2dz aG2NB LIAOGIINBE 27
bNEgasS F2NJ AYF3ISa (G2 ad2NBo LT I OF YSNI A

take pictures to store as new site images.

When you click a site image, it expands to fill the available window.

To dgleteAa ,sitg image,,riq-htick (or pres:and-hold) the,irragAe and select A o

658t SGS {AGS LYF3ISé Ay GKS adzoaSlidsSyd LINE
4.1.5. Main Menu While in Stations List View

Press thé=] button in the upper left to access the main menu. When the Station
list view is active, the main menu offers options to:

T {SS a! 62dziiovg AYyF2NNI G

1 Visit the Sutron website

1 View the LinkComm event log (useful for debugging with customer service)
1 Exit the appnot present on mobile app)

4.2. Station View z Connected or Working Offline

' FGOSNI @2dz LINBaAa SAGKSNI a/ 2y ywtSiev € 2 NJ G2 2 NJ
[AY1/2YY GNIXyarxdAzya G2 GKS a{0GFL0A2y +AS¢
Dashboard, Measurements, Data, etc., each showing information about status

and/or setup for the selected-Kink.

The following picture is dhe station view with the @shboard tab selected:
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(i) LinkComm

E SUTRON

IridiumLink Station "My GPRSLink™ =

Station time: 2015/07/08 13:26:25 Alarm status: Normal | Refresh Status ‘
Recording since: 2015/06/23 15:15:21 Battery voltage: 13.6V e ——
Measurements enabled: 2/16 Modem: In progress. Signal: 0/5 bars | Clear Status... ‘
Errors: None )
| Show Detai... ‘
146G Alarm status:
0 BATT 20150708 124500 Disabled
260G Alarm status:
0 TEMP 2015/07/08 13:15:00  Disabled

The main menu is accessed by pressinggbutton in the upper left. Different
tabs are selected by pressing the tab buttons at the bottom of the view. The
station view header contains two important buttonsthe upper right
described next.

4.2.1. Connect Button
Therightheaderd dzi G2y A& GKS &/ 2yySOld .dzidz2yész |y
current connection from LinkComm telXnk. The button has two possible
states:

P LinkComm is connectec Pressing the button in this s&will cause LinkComm
P to X-Link to disconnect from >ink

LinkComm is not Pressing the button in this state will cause LinkCom
Connet connected to Xink to try to connect to XLink
4.2.2. Setup Status Button

Theleft headerd dzii (i 2 Y sethpstatis KdZ( (G yistbuton shows status
NEfFGSR (2 GKS &aSiddzllr aryeO/f QiZRA yAID SHAKSS (IKKSINY &
both LinkComm and-Kink, and recordingtatus
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Pressing theetup status buttortypically prompts the useio takethe next
logical step towards getting eéhsetup insync between LinkComm anel ik,
with recording on.

~ Note: When the setup dlsplayed by Lkaomm is the same as the setup in X
@[)\;/12 GKSy 685 BYDES® &KS8gzl)d KENB Sd Hz0a | NE
the setup status button displays a warng sign, and you must send the setup
toX] Ayl (2 3ISGadiyk®: & Sihdzlla aGAy

After making changes to the setup locally, you need to send those changes to X
[AY]l (2 ONRY®RYyDKED 3 2idzR2 deMysituso @ LINB & a
{

y:
button (orby selecy 3 G KS YIAY YSydz 4 AFYE0v&{ SYyR {

-~ 111

A
S

The following table describes the different states maintainedhigsetup status
button, and describes what happens when you press the button in each of the
states

LinkComm is connected = Presghe buttonto turn off recordingLinkComm
to X-Link recordlng is ON will prompt for confirmation

FYR GKS &as8ic

aeyo¢

¥

O, in-sync

Achange has been made Press the button to send setughangsto X-Link.

to the setup in LinkComm LinkComm will prompt for confirmatioh. ¥ & , ¢

(it no longer matches the only the changes required toe & A3y yaf@sent If

setup in XLink) Gb2£X [AY1/2YY LINERYLI a
X-Link, overwriting local changes

The setup in Xink is Press the button teendthe setup to XLink.
unknown, and so may LinkComm will prompt for confirmatioh. ¥ & , &
differ from the one LinkComm first sefthe setup inX-Link to defaults,

displayed by LinkComm | and then sendthe changes required to beync

Recording is OFin XLink. Press the button to turn recording ON iFLKk
This means no LinkComm will prompt for confirmation
measurements are being

made

LinkComm is working off Press the button to connect to-Xnk
line (not connected to X
Link)
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4.2.3. Working wit h Setups
Since both LinkComm andlLihk maintain separate setups, working with setups
can be a bit tricky. This section explains how to work with setups in more detail,
S0 you can be sure-lnk is always running the setup you intend.

An XLink's setup ditates how it will behave when it is turned on: what sensors
to collect data from, where to transmit data, and so on. LinkCdsumsed to set
up a station and to manage setup files.

You make changes to the setup using the Measurements and Telemetry tabs
(described in later sections). The station name may be changed using the
Dashboard tab.

LinkComm keeps a copy of the station setup locally. It is this setup that you see

displayed in LinkComm. As you make changes to the setup, it is automatically
savedlot f f 82 a2 GKSNB Aad y2 ySSR G2 asStsSoid |
However, you do need to send the setup tdXKk.

@ The setup that is shown in LinkComm is not necessarily the samefsétat is
in a connected Mink

1 To read a setup from anXnk and sbw it in LinkCommnyou may either use
the setup status button as described in the previous section,salect the
Get Setup From Xinkitem from the main menu

1 To give a setup created by LinkComm tbink,you mayeither use thesetup
status button as described in the previous section,selectthe Send Setup
To XLinkitem from the main menu

(a Unless thesetup status button menu tem is selected, or thésend Setupio X
Q@) Link button isclicked none of thechanges made to the setup in LinkComm will
be in XLink!

4.2.3.1. Getting Started with Setup
When you create station definition in LinkComm, the local setup is empty. If
you then connecto X-Link and get the setup, the setup ifiLiik becomes the
ySg €20t aSiddzl y2 jdzSatdAriz2ya a]lSR o0aiycC
setup).

4.2.3.2. Working Offline
¢2 ag2N] 2FFftAYySéE YStya (02 YI1S
from XLink. Yowenter this mode by selecting2 2 NJ] hFTFF¥f Ay Sé
view. The changes you make to the setup are automatically saved.
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Whenyou later connect to XLink, you need to send the setup teL}k to bring

0KS aS-adzme eAyT & 2idzZ20KB50 1 CRY iHGiie aBy GKS
Connection Settings, then when you first connect, LinkComm will prompt to
2OSNBNARAGS @2dzNJ OKI y3Sa o Lifenpéotmtzo beyidi 6 SNJ G b 2
yourchangestoK Ay 1 ® ! YASSNI a, Sa¢ | (arm@eyOEIDR2AY U

4.2.3.3. Handling Setup Differences Following Setup Send
On some occasions, LinkComifl detect that differences remain after sending
setup changes to-Kink. This can happen because of a communication error, but
more commonly, it occurs becausd XkR2 Say Qi |t f 26 OSNIIFAY OK
remotely.

In any case, when LinkComm detects such a difference exists, LinkComm warns

@2dz GKIFG OKlIy3Sa adAatt SEAaGE IyR gAff

rectify the situation, it is usually best to giie setupfrom X Ay 1 G2 4 3L AY
3

28y 0és YR GKSY GNB YI1Ay3 YR &ASYRAY

@ O N
N ()Y —H

4.2.3.4. Setup Files
Youcansave an >Link setup to a fileand laterre-use that setup by loading it
into LinkCommTo save an-Xink setup to a file, sele@xport S i dAcd the
main menu.

You may find it helpful to save reference copies of setups outside of LinkComm,
as a backup in case you accidentally overwrite changes to the setup in
LinkComm. Use thexport setupmenu item to achieve this.

To load an Xink ®tup from a file, seledt Y LJ2 NI frénbtilednaiX menu.
After loading the setup file, you still need to send the changesltmik As
always, use either theetup status button, orthe Send Setup to Xinkmenu
item, to send the setup to-Kink.

4.2.3.5. Metadata - Pictures, Wiring Diagrams, and Special Text
LinkComm enables you to associate pictures, wiring diagrams, and special text
itemswith your XLink station definitionst KA a4 aVYSGl RFGF €& A& bh¢ 2
X-Lirk logger, since the logger needs to use its storage space for more important
things like sensor readings.

Some examples of metadata in LinkComm:

i Station picture, notes, and site images
1 Measurement picture, model, manufacturer, description, units

MetadataA & G & LIAOF f & dzyAljdzS F2NI I IAGSY aidl a7
started using a station definition with a differentlxnk, LinkComm will prompt
whether to delete the metadata. This can save you time in clearing it manually.
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4.2.4.

Main Menu While in Statio n View

Press thé=] button in the upper left to access the main menu. When a station
view is active, the main menu offetise following options:

Stations
I 2yySOGX Disconnect and return to the Stations Li
View
[ 23 Ay X LinkComm prompts for passwoeshd
then attempts to log in to Xink
/ KIy3S LI & LinkComm prompts for new password t(
use to log in to Aink
Setup
L YLJ2 NIi & S | Load a setup from an external file. The
setup file was typically saved by a prior
GOELIR2NI aSadzixé ¢
Exporta S (i dzLJX | Save the current setup to an external filg
The setup file is a text file containing
property-value assignments
Send setup to Xink | Send the current setup to-Xink
Get setup from >ink | Get the setup from Xink
{ G NI k { G2 L| Stat (or Stop, if applicable) recordihg
Help
I 6 2 dzii X Display a dialog showing information
about LinkComm, including version
{ dzil NB y 2 S 6| Visit the Sutron website
9 @Sy i [ 23X ShowLinkComm event log. This is a tex
file showing diagnostic informatioabout
LinkComm operation
Exit
Exit Exit LinkComnnot present in mobile
app)

* - not present if working offline
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4.3. Dashboard Tab

The Dashboard tab is the first tab displayed after you connectltmWhen
LinkComm connects toXnk, it always reteves the current station status, and
current data values for measurements, and displays this data on the Dashboard.

(@) The data displayed on the Dashboard always reflects the state-bink the last
time you refreshed status, regardless of the measuremgiyobu may or may
not have defined under Measurements.

5 LinkComm
ESUTRON
GPRSLink Station "EC1006" **

Station time: 2015/05/29 10:55:59 Alarm status: Normal

Recording since: 2015/05/13 12:32:35 Battery voltage: 14.4v

Measurements enabled: 2/16 Modem: Talking to Client. Signal: 2/4 bars

Errors: None
Ik SRl LT T T R R |
@ me ZIS.. EET\VVEINLAN oe

Dashboard

To refresh the current status, clittke RefreshStatusbutton

Toreset the station statusncluding the transmission counters, tallies and
system errorsclickthe Clear Statudutton. Oncethe status isreset, the
previous gatus is lost

1 To show the status text actually received from the logger, presStimv
Detailsbutton

= =

4.3.1. Station Status
The upper left of the Dashboard tab displays the most important information
about the station, including thstation time, recording start time, number of
measurements enabled, etc.
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Station time: 2015/05/29 10:55:59 Alarm status: Mormal

Recording since: 2015/05/13 12:32:35 Battery voltage: 14,4V

Measurements enabled: 216 Modem: Talking to Client, Signal: 2/4 bars
Errors: Mone

High level telemetry status is also shown on this page. To see low level details
about telemetry, please see the Telemetry télthe station has any active
errors, these are showin RED just below the status area.

4.3.2. Current Data
Just below the station status area, LinkComm displays current data y#tees
time the data values were measureahdthe alarm status for each data item.
This data is updated every time you clR&freshStatus

14.40 G Alarm status:
O BATT 2015/05/25 104500 Disabled

4.3.3. Recent Data Graph
A graph of the recent data (over the last 7 days) is displayed next to current data,
for each item being measured byLk. This graph is automatically populated
with data on connect only if you ha¥get recent data on connéchecked in the
station Connection Settings.

Rightclicking on the graph (or touching the graph in the mobile app), reveals a
pop-up menu that allows you to:

1 Refresh recent data (all items, not just the selected)
1 View the current data item in the laeg graph on the Data tab

4.3.4. Changing the Station Name
The station name can only be changed from the Dashboard tab, and is actually
the only setup item that can be changed from the Dashboard tab. To change the )
aldrdAz2y yIYST LINBaa thefstdtioonbrdeS G SRAGeé UGSEGZ
GPRSLink Station "EC1006" ***
LinkComm will prompt for the new station name. Just as with every other station
setup change, the change is not complete until you have sent the setubitokX

Do this using either theetup $atus buttonin the main header, or th&end
Setup to XLinkitem in the main menu.
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4.4. Measurements Tab

The measurements tab is the first tab displayed when you s&leck Offlinein
the stations list view. This is thab where allsensos are configuredUp to 16
sensors may benabled and configured. The measurements tab also provides
some test functions to help you ensure the sensor is properly configured.

() LinkComm

= SUTRON

Measurements (16)

M1 O %aw

00:15:00 ‘ Sensor Template... |

Enabled:

m

M2 O a0 Measure type: [Battery v

Label: Batt

Model: Battery (Internal)

Manufacturer: Generic

Description: —————————————————
e Internal measurement of

power source|

Right digits: 1

units: v [~ |
Icon: O Change...

| M1 Defaus...

Q

Dashboard Measurements Data Telemetry Diagnostics

The left side of the measurements tab shows a list of all possible measurements.
The right sié of the measurements tab shows the details of the selected
measurement. Only the high level details of using the measurements tab is
discussed here. Sédeasurement Setufor details on configuring measurement
settings.

44.1. Using Sensor Templates
LinkComnprovidestemplates for manysensorsoften usedwith X-Link The
templates configure default settings for the most importasnsor parameters,
and also includesensor metadata, e.g., a picture of the sensor, its \girin
diagram, manufacturer, model, description, and units.

(@) Note: Sensor metadata (picture, wiring diagram, etc.), is NOT stored in the X
Link logger, but only in the station definition in LinkComm.
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To set up a sensor using a sensor template, presSéfed 2 NJ ¢ S buttdin.l G S X
The following dialog is displayed.

Select Sensor Template

Model: | Battery (Internal)  ~|

Manufacturer: Generic

Interface: | Analog |
Parameter: 1E@gg o

Description:  nternal measurement
of power source

==, Filter Options

Manufacturer: [Any  v| Interface:[Any  ~]

l Select | \ Cancel ‘

\

You browsdor different available templates by pressing the arrows displayed
over the sensor picture (which are only shown when the mouse hovers over
them), or by using th&lodel: drop-down contol. On LinkComm for mobile
devices, you can swipe the sensor image with your finger to select different
templates.

UseFilter Optionsto show only a subset of sensor templates. For example, you
can show only those sensor templates for a particanufacturer, or only

those sensor templates for a particular senstterface (SDI12, Analog, Digital,
etc.).

To use the selected template for configuring the measurement, presSdiect
button. The settings from the template are then applied to the measweet
setup. As always, the changes must be sent-tank in order to take effect. Do
this either by using theetup status buttonor by selecting th&end Setup to X
Linkitem on the main menu.

To cancel and ct the template dialog without using the template to configure
the current measurement, press tl@ancebutton. Note that selecting another
measurement in the measurement list on the left side of the Measurements tab
automatically cancels and closes thialdg.

Sutron Corporation | 22400 Davis Drive | Sterling, VA 20164 | 703.406.2800 | www.sutron.com | sales@sutron.com




Sutron Corporation X-Link Operatiors & Maintenance Maual, Rev 1.63 8/19/2015 pg.36

4.4.2. Resetting Measurement Defaults
A measurement entry can be reset to its default values by pressinilxhe
Defaultsbutton, whichappears at the bottom of the Sensor settings section of
the measurement settinggust above the schedulsettings

When you use the Mx Defaults button to reset measurements settiagg,
metadatad 2 dz&sgbSiatedvith the sensor (sensor picture, Model,
Manufacturer, Description, andnits) is also reset to defaults.

4.4.3. Verifying the Measured Value
The Processing sectiontbe measurement settings contains buttons to help
you verify the measured value is correct.

Press theRefreshbutton to retrieve and display the current value of the
measurement from X.ink. Press thEorcebutton to cause .ink to take a new
measurenent. Press the&alibratebutton to calibrate the sensor.

When you press th€alibratebutton, LinkComm will prompt you to enter the
desired value for the measurement, showing you its current measured value as a
reference, and then compute a new Offsettsgg based on the value you enter.
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