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1. Introduction
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Figure 1-1 Wireless Modem

These instructions explain setting up the modem hardware, testing the range of the radio link, some advanced
(but optional) configuration possibilities and some tips for better operation.

‘ Some installations may not be suitable for Wireless Communications. Contact OPW-FMS
technical service for site survey and testing information if you are unsure of your potential
installation site.

1.1 Overview

Your wireless modem can be used in many applications, including:

e Sites that cannot be connected by conduit, sites that contain obstructions, roads, railroad tracks,
water, etc.

e Property with dig restrictions

e Locations with thick, reinforced concrete, such as airports, or trucking and military installations

e Up to seven (7) wireless modems can communicate within the same network.

1.2 Wireless Modem Kit

The Wireless Petro-Net Modem® works with the following systems:

K800™ (software 1.09 or higher)
K800™ Hybrid®

System2®

C/OPT®

FSC3000"

SiteSentinel® iSite™

The standard kit includes:

¢ Radio modems with 6 in (152.4 m) antennas
e Petro-Net connectors
e Two (2) directional antennas
e Two (2) 20 ft (6.1 m) antenna cables
www.opwglobal.com ONE COMPANY. ONE WORLD. ONE SOURCE."
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2. Pre-Installation Considerations

This section provides information about Wireless Petro-Net Modem requirements and restrictions for proper
installation.

2.1 Installation Restrictions and Requirements

IMPORTANT! Please Read....

Some sites may NOT be suitable for Wireless Communication.

Avoid metal buildings; wireless Petro-Net will not communicate through metal buildings.

Locate the modem near a window.

Mount the antenna on the outside of the building.

Keep the path to the receiving modem clear. If vehicle traffic at the island blocks the view of the
receiving modem, you must reposition the antenna to maintain LINE-OF-SIGHT from antenna to
antenna.

‘ Note: Improper operation due to poor installation planning is not covered under warranty; it is
‘ your responsibility to verify the suitability of the wireless application.

2.2 Conducting a Site Survey

Before you decide to install the Wireless Petro-Net Modem, you must first make sure that it will work at the
desired location. Communication systems have several components that should be looked at in each system:

e Transmitting element
¢ Receiving device
¢ The environment through which communication is occurring; and
e Antennas or other focusing elements
Transmitter Antenna 1 Antenna 2 Receiver

Figure 2-1 Basic Communication System

2.2.1 Environment

The space between the transmitter and the receiver is the system’s environment. This will be the main focus of
your site survey. Physical obstructions and noise (interference) can enter into the environment and limit the
system’s ability to get information from one place to another.

Attaining RF Line-of-Sight (LOS) between the sending and receiving antennas is essential in achieving a
reliable signal between the FIT and the FSC. There are two types of LOS that are generally used to describe
an environment:

e Visual LOS is the ability to see from one site to the other. It requires only a straight linear path
between two points.

e RF LOS requires not only visual LOS, but also a football-shaped path, called a Fresnel Zone, free
of obstacles for data to optimally travel from one point to another.
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Transmitter Antenna 1 Antenna 2 Receiver

Figure 2-2 Fresnel Zone

In order to achieve the greatest range, the Fresnel Zone must be free of obstructions. Buildings, trees or any
other obstacles in the path will decrease the communication range. If the antennas are mounted just barely off
the ground, more than half of the Fresnel Zone ends up being obstructed by the Earth, resulting in significant
reduction in range. To avoid this problem, the antennas should be mounted high enough off of the ground so
that the Earth does not interfere with the central diameter of the Fresnel Zone.

It is also important to understand that the environment may change over time due to growing vegetation,
building construction, etc. If obstacles exist between two points, the antennas can be raised on one end or on
both ends to clear the Fresnel Zone of obstructions.

Figure 2-3 Physical Obstructions Overcome by Antenna Height

How far above the ground and other obstacles the antennas need to be is determined by the diameter of the
Fresnel Zone. The diameter of the Fresnel Zone depends upon the frequency and distances between the two
radios. Various data points were inserted into Fresnel Zone formulas to provide some points of reference. The
following table provides approximate Fresnel Zone diameters at 1,000 ft (304.8 m) and 1-mile (1.6 km) ranges.

OPW does not recommend a distance greater than 5,000 feet (1524 m).
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Table 2-1 Fresnel Zone Diameters

) Required Fresnel Zone Diameter Required Fresnel Zone Diameter
RENEE DIREES (900 MHz Radios) (2.4 GHz Radios)
1000 ft. (300 m) 16 ft. (7 m) 11 ft. (5.4 m)
1 mile (1.6 km) 32 ft. (12 m) 21 ft. (8.4 m)

In order to have ground clearance, the combined antenna height should be equal to the diameter of the Fresnel
Zone.

2.2.2 Increasing Antenna Gain

Transmitting and receiving antennas are used to focus and direct radio waves in specific directions. Antennas
are another component that can be adjusted to increase the distance data can travel in a wireless-
communication system. Antenna gain is an important variable that can be adjusted in order to increase range.
Antenna gain describes the amount of focus the antenna is able to apply to the system by directing the energy.
The more focus the antenna can apply, the more range the system will yield. High-gain antennas can achieve
greater range than low-gain antennas, though they cover less area.

Omni-directional antennas focus energy evenly in a doughnut-shape around the antenna.

Gain vs. Vertical Beam Width (VBW) SN SN
o 2.1dBi (0dBd) = 75° VBW
e 5.1dBi(3dBd)=33°VBW ST T _
e 8.1dBi(6dBd)=17° VBW ,m‘

Directional antennas focus energy more specifically in one direction.>-" -

Gain vs. Vertical Beam Width (VBW)

e 8.1dBi (6 dBd) = 70° VBW
e 11.1dBi (9 dBd) = 55° VBW
e 15.1dBi (13 dBd) = 35° VBW

Notice how, like the flashlight, beam width is decreased as gain is increased.
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2.2.3 Mounting Considerations

When mounting an antenna, care should be taken to make sure it is as far away from metal objects as
possible. If nearby metal gets too close to an antenna, it has the potential to interfere with the way the antenna
radiates and may cause some undesirable results.

In some cases, a cable must be used to connect an antenna to a transmitter or receiver. All RF cables add
some loss to the system. For any given cable, the longer the cable the more signal will be lost over that cable.
Because of this the length of the cable should be kept as short as possible. Often a longer serial cable can be
used to minimize the length of the antenna cable.

If you have two (2) wireless modems, you do not have to configure the modems and you may
proceed with the installation instructions; the modems are pre-configured for two (2) or less
modems.

If you have three or more wireless modems, please refer to page 26 for setting up multiple
modems.

www.opwglobal.com ONE COMPANY. ONE WORLD. ONE SOURCE."
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3. Typical Installations for the Wireless Petro-Net Modem®

This section covers the various mounting and wiring instructions for typical Wireless Petro-Net Modem®
installations.

3.1 Typical Installations

The Wireless Petro-Net Modem® can be set up to work with various installations:

SiteSentinel® iSite™

FIT with Remote Antenna

Multiple FITs

FSC with Modem-Mounted Antenna
FSC with Remote Modem

‘ Check with local authority for suitability of installation.

e FSC with Remote Antenna

3.2 FIT-Mounted 6 in antenna

‘ FIT-Mounted 6 in antenna is not suitable for all applications

When setting up the Wireless Petro-Net Modem®, you can install the antenna directly onto the FIT.

1. Connect the power supply to the power terminals in the FIT.

2. Place the modem on the bottom of the FIT.

3. Locate and drill a .375-inch hole for the antenna cable, seal this hole with silicone sealant.

4. Locate a position on the pedestal to install the antenna, drill a .25-inch hole for the connector.

5. Remember to keep line-of-sight with the FSC antenna, (e.g. this cannot be blocked by vehicle traffic at
the island) otherwise proceed to FIT with remote antenna mounting.

Figure 3-1 FIT-Mounted Modem Power Supply
6. Locate the power supply behind the main board.
7. Connect the power cable to the power connector on the system.
8. Connect the Petro-Net cable at this time. (Black wire to Terminal 1; White wire to Terminal 2).

www.opwglobal.com ONE COMPANY. ONE WORLD. ONE SOURCE."
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Figure 3-2 FIT-Mounted Modem: Inside View

9. Place the modem on the bottom of the FIT cabinet, connect the power and Petro-Net connectors.
10. Route the 1-foot antenna cable through the .375-inch hole to the .25-inch hole in the pedestal.
11. Seal the hole in the FIT with silicone.

SHUT OFF
ENGINES
WHILE

Figure 3-3 FIT Remote Antenna: Outside View
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3.3 FIT with Remote Antenna (recommended)

The Wireless Petro-Net Modem® can also be set up with a remote antenna. For remote antenna mounting,
attach the directional antenna to a pole or other surface using the supplied mounting brackets. Connect the 20-
foot antenna cable to the modem or to the 1-foot cable in the FIT. When mounting the antenna remotely be
sure to protect the antenna cable with the appropriate conduit.

Figure 3-4 Remote Directional Antenna

3.4 Multiple FITs (Networking)
In cases where you have multiple FITs you can set up the antennas to send signals from one FIT to another.
Up to seven (7) sets of modems can operate independently in the same area.

The Networking > HP Command is used to set the modem’s hopping channel number. In order for modems
to communicate with each other, the modems must have the same channel number since each network uses a
different hopping sequence. Different channels can be used to prevent modems in one network from listening
to transmissions of another. For example, you could set system A to HP 1 and system B to HP 5. You can use
the channels between 0 and 6. The wireless modem comes is set at 0 by default.

3.5 FSC with Remote Antenna (Recommended by Manufacturer)

In areas where line-of-sight is blocked to the FSC, you can use a remote antenna. For example, the antenna
can be placed on top of the building so that it is in line-of-site with the antenna on the FIT. When determining
where to place the antenna, remember to avoid all current and possible future obstructions.

1. Attach the 20-foot antenna cable to the modem.

2. Route the cable to the remote antenna.

3. Mount the antenna to a pole or suitable surface using the hardware provided.
4. Power the modem by plugging the power supply into a wall outlet.

www.opwglobal.com ONE COMPANY. ONE WORLD. ONE SOURCE."
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3.6 FSC with Remote Modem

In areas where the FSC does not have a direct line-of-site with the modem and the antenna cable is too short it
is necessary to use a remote modem.

1. Extend the Petro-Net cable to position the modem where desired (1,000 feet maximum).

2. Mount the modem in a secure location (or enclosure) and attach the 20-foot antenna cable to the
modem.

3. Route the cable to the remote antenna.

4. Mount the antenna to a pole or suitable surface using the hardware provided.

5. Power the modem by plugging the power supply into a wall outlet.

3.7 FSC with Modem-Mounted Antenna (Not Recommended)

The antenna at the FSC can be mounted directly on the modem. This modem must be in the line-of-site with
the antenna at the FIT (i.e. must be near a window).

www.opwglobal.com ONE COMPANY. ONE WORLD. ONE SOURCE."
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3.8 Automated Tank Gauge Console

A wireless modem is connected to the VSmart Module to provide wireless communication option between the
VSmart and the SiteSentinel® iSite™. The wireless modem should ideally be placed in an area where there is
line-of-sight to the Console. Another modem is then wired to the SiteSentinel® iSite™ Console’s RS-485 port.

The Wireless option will not communicate through metal buildings.

3.8.1 SiteSentinel® iSite™ with VSmart Pole-Mounted Outside

Note 1
OUTDOORS —|-|-H <— LlineofSight — 5

Directional antenna

] e NEMA4 Wireless
Modem Option

Wireless PetroNET

Mounted Antenna Co-Ax Extension iSite AC
Console Outlet
AC I VSmart I -
Out

VSmart Pole

NOTE: Must be mounted
outside of Hazardeous zone

AB Wireless Modem

Ground Level

Twisted pair
PetroNET

Figure 3-5 Wireless Petro-Net Installation with VSmart Pole Mounted Outside

Some installations will require an external antenna; refer to FIT with Remote Antenna on
page 15 for the VSmart and console antenna installation.
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3.8.2 SiteSentinel® iSite™ with VSmart in a Building

Note 1
- Line of Sight —_—
Directional antenna
Wireless Modem .
Tewisted pair OUTDOORS Wireless PetroNET =
PetroNET Antenna Co-Ax Extension iSite AC
Console Qutlet

AC VSmart

Qutlet |
AB Twisted pair
Wireless Modem PetroNET
INDOORS
Ground Level

Figure 3-6 Wireless Petro-Net Installation with VSmart Inside a Building

It is highly recommended that wireless Petro-Net installations are subjected to a site survey

prior to installation in order to identify potential interference problems.
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3.9 Communication
After determining the range of the modems, you can permanently install and wire the remote station modem.
Polarity is critical with all RS-485 communications. Petro-Net Terminal 1 goes to pin 8 on the modem, and

Terminal 2 goes to pin 2 on the 9-pin modem connector. Both modems are wired the same. Use the supplied
Petro-Net connector; connect the black wire to #1 on the Petro-Net Terminal and the white to the #2 Terminal.

RS-485 (Petro-Net) polarity is critical!

3.9.1 Pre-wired Petro-Net Connector

Petro-Net To Modem Pin #
1 (BLACK) 8
2 (WHITE) 2

3.10 FIT Wiring

The FIT must be powered by a dedicated circuit. The FIT cannot be powered by the pump circuit or reset, as
communication problems will occur. The system warranty is void if this is not followed.

3.10.1 FIT Installation Location Wiring

See Fig. 3-7 on page 18.

1. Place the modem inside the FIT.
2. Connect the modem power pack to line voltage using the pigtail supplied.
3. Petro-Net: Use the supplied Petro-Net Connector and connect the black wire to #1 Terminal and white

to the #2 Terminal.
4. Drill a.375-inch hole for the antenna cable in the bottom of the FIT cabinet.

‘ When drilling through the pedestal, make sure to clean up all metal chips.

5. Route the 1-foot cable from the modem to the antenna location. (Seal this hole with silicone sealant).

Be sure to maintain line-of-sight to the FSC.
6. Drill a.250-inch hole in the pedestal and attach the cable to the pedestal of the FIT and secure with

the supplied nut.
7. Attach the antenna cable.
For remote antenna mounting, attach the directional antenna to a pole or other surface using the supplied
mounting brackets. Antenna cables are available in 20-foot lengths. When mounting the antenna remotely be
sure to protect the antenna cable with conduit.

Always keep in mind where the fuel island (remote) modem is! You must maintain a line-of-
sight with the remote modem for best results.
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3.11 FSC Installation Location Wiring

1. Place the modem on a table or shelf near the fuel site controller.
2. Plug the power pack into a wall outlet. Connect the cable from the power pack to the modem.

The indoor modem comes with a 6-inch antenna, for some applications this will work fine. When choosing a
location, keep the REMOTE modem (at the fuel island) in mind. The modems communicate better when they
are "in sight" of each other. If you experience problems, move the modem until reception is better.

3. Use the junction box cover to make the connections at the FSC. Petro-Net wire can be used to remote
either modem for best performance. Limit the wire length to 1,000 feet.

In some cases, the directional remote antenna and 20-foot cable should be used to improve communications to
the FSC when installed in metal buildings or other areas which may have poor signal strength.
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3.12 Tank Gauge Installation Location Wiring

The SiteSentinel® iSite™ wireless Petro-Net installation requires two wireless modems:

Figure 3-7 Terminal Connections to iSite Console

3.12.1 SiteSentinel® iSite™ Console Connection

1. Connect the wireless modem two-wire connector to the console Petro-Net connectors.

e Black to terminal 1.
e White to terminal 2.

Figure 3-8 Terminal Connections to VSmart
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3.12.2 VSmart Connection

1. Connect the VSmart wireless modem black and white wires to the Petro-Net terminals.
e Black to terminal 1.
e  White to terminal 2.
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4. XTEND Modem Advanced Configuration

This section describes how to configure modems with XTEND Advanced Configurations.

Advanced Modem Configuration is ONLY needed if you have 3 or more modems.

4.1 What You Will Need

A computer with Windows® 98, SE, 2000, or XP operating system and an available RS-232 (DB-9) serial com
port is required for XTEND Advanced Configurations.

4.2 Configuration Settings

The Wireless Petro-Net Modem®s are configured at the factory and are ready to install. You can verify the
configuration using a computer (Windows® 98, SE, 2000 or XP) and the software provided. DIP switch settings
#1, #5, #6 ON to configure and run the range test; switch settings #5, #6 ON for OPW normal operation. If the
site has communication interference, change the hopping channel on both modems to another channel.

4.3 Installing the Software

Double-click the “setup_X-CTU.exe” file and follow the prompts of the installation screens. This file is located in
the software folder of the MaxStream CD and also under the downloads section of the following Web page:

www.maxstream.net/helpdesk/

e X-CTU Software—MaxStream provides software that can be used to:

e Setup PC serial com ports to communicate with Wireless Petro-Net Modem®s
e Test Wireless Petro-Net Modem® parameters

e Configure Wireless Petro-Net Modem® parameters

1. Place the auto-running software CD in your computer’s CD drive.
2. Double-click the setup_X-CTU.exe file.
3. Follow the prompts.

The X-CTU software interface is divided into the four (4) following tabs:

e PC Settings—Setup PC serial com ports to interface with the Wireless Petro-Net Modem®

e Range Test—Test Wireless Petro-Net Modem®™'s range under varying conditions

e Terminal—Read/Set Wireless Petro-Net Modem® parameters and monitor data communications

e Modem Configuration—Read/Set Wireless Petro-Net Modem® parameters
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4.4 FSC to Multiple FIT Operation (3 or More Wireless Modems)

If you only have two (2) wireless modems, you do not have to configure the modems and you
may proceed with the installation instructions; the modems are pre-configured for two (2) or
less modems.

If you have three (3) or more wireless modems, continue with the configuration instructions
below:

When configuring these modems with the XTC software, set DIP switches to #1, #5/#6 ON and all others OFF.
For normal operation, #5/#6 ON and all the rest OFF.

Each modem must be configured for its EXACT location.
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4.4.1 FSC Modem Configuration

2 X-CTU [COM4]

: , — FSC Modem
PLC Settings ] Range Test ] Teminal Modem Configuration l
todem Parameters and Firmware Parameter Yiew Prafile Wersions
Fiead I wirite | Restare | Clear Screen Save Diowrload rew MY 10
[T Abways update firmwane Show Defaults Load HEISIONS. ..
Modem: XTEND Function Set Wersion
T3 | |3<xTEND-PKG 3600/115K HOPPING | fzme0 ~| DT FFFF
== Netwaorking/Security ~
B (2232] 1D - Modem WD RR 0

B (21 HP - Hopping Charne!
B [FFFF) DT - Destination Address

B (10 MY - Source Address
B (FFFF) MK - Address Mask MT |3
B (0 RR - FRetries
B (20 T - Multi-Transrrit L
ey Sote HP | Must match all modems

B (0 RN - Delay Slatz

B () TT - Streaming Limit

B (0 EY - AES Encryption Key

B (0 MD - RF Mode

B (54) PD - Minimumn Palling D elay

B (0] FE - Poliing Begin Address

B (0] FE - Paliing End Address
-2 Serial Interfacing

B (71BD - Baud Rate

B (0] ME - Parity

B (0] 5B - Stop Bits

B (500) RE - Packetization Threshaold

= )
Read parameters.. 0K
COM4 9E00 8-M-1 FLOW:Hw =T09 Yer2060
Figure 4-1 FSC Modem Configuration
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4.4.2 FIT #1 Modem Configuration

1% X-CTU [COM4]

— FIT #1 Modem

PC Settings ] Range Test] Teminal Modem Configuration l
Modemn Parameters and Firmweare Pararneter Yiew Profile Yersions

Read | Write | Restare | Clear Screen Save Download new MY 1 (FlT #)
[ Always update firmware Show Defaults Load VEISIONS...
Modermn: XTEMD Function Set ersion DT 10 (FSC #)
[s<To9 _+| |3<TEND-PKG 9600/115K HOPPING ~| om0 |
=23 Netwarking/Security ~ RR A

B (2332)10 - Modem VID
[2] HP - Hopping Channel
[10) DT - Destination Address MT 0
[1] Y - Source Address [ﬂi

[FFFF] ME - Address Mask

E’“}E? e A HP | Must match all modems
[0]BM - Delay Slats

[0 TT - Streaming Limit

[0) kX - AES Encryption Key

[

[

[

0] MO - RF Mode
E4] FD - Mikimum Polling Delay
0] FE - Polling Begin Address
[0] PE - Palling End Address
rial Interfacing
[ BD - Baud Rate
[0) ME - Parity
B (0] 5E - Stop Bits
B [800) RE - Packetization Threshold w

Set.-"read-module's source address. If set bo 0<FFFF, then the DT address is used for both
source and destination addresses.

SR

w2
ETET o ETET ET ET ET ET T ET ET ET BT ET BT

RAMNGE:0-0<FFFF

COM4 9600 8-N-1 FLOW:HW <T09 Ver2080

Figure 4-2 FIT #1 Modem Configuration
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4.4.3 FIT #2 Modem Configuration

e - FIT #2 Modem
PC Settings] Ranae Test] Teminal Modemn Configuration l
Maodem Parameters and Firmwsare Parameter Yiew Frafile Yersions MY 2 (FIT #)
Read | Wit | Restore | Clear Screen Save Clawiload new
[ Always update firmware Show Defaults Laad YErans.. DT 10 (FSC #)
Modemn: KTEMD Function Set Wergion
|sT09 | | 9<TEND-PKG 9800/115K HOPPING x| Jeom0 ~|

=4 MetwarkingSecurity RR A

B (2332) 10 - Modem VID

B (21HF - Hopping Channel MT 0

B 10107 - Destination Address

B (21 MY - Source Address [E

B (FFFF) MK - Address Mask HP | Must match all modems

B )RR - Retries

B0 MT - tulti-Tranemit —

B ([ RM - Delay Slots

B (0 TT - Streaming Limit

B 0Ky - AES Encryption Key

B (0] MD - RBF Mode

B (E4) PD - Minimum Polling Delay

B (0] FE - Paling Begin &ddress

B (01 FE - Palling End &ddress
-3 Serial Interfacing

B (31BD - Baud Rate

B (01 ME - Parity

B (00 5E - Stop Bits

B (200) RE - Packetization Threshold

Seh’lead-module's source addresz. If set ta OxFFFF, then the DT address iz used far both
source and destination addresses.

|

RaNGE: 0-0:FFFF

COM4 9600 8-N-1 FLOW:HW XTO3 Yer20ED

Figure 4-3 FIT #2 Modem Configuration
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45 Point-To-Point Operation (2 Wireless Modems)

When configuring these modems with the XTC software, set DIP switches to #1, #5/#6 ON and all others OFF.
For normal operation, #5/#6 ON, all the rest OFF.

It does not matter which modem is connected to the FSC or the FIT.
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4.5.1 Modem #1 Configuration

P — ECX FIT #1 Modem
FC Settings] Fange Test] Temminal  Modem Configuration l
Modem Parameters and Firmware - — Parameter View Prafile Wersions
Read | Write | Restare | Clear Screen Save DarmEss) rem MY 1 (FlT #)
™ Always update firmware Shaw Defaults Load WERIERS
Maderm: XTEND Function Set Yersion DT 2
#7089 =] |3<TEND-PKG 3600/115K HOPPING | f2m80 ~|

(333210 - Mom YiD = RR | A(10)

B (2)HP - Hopping Channel

B (2107 - Destination &ddress

B (1) MY - Source Address HP Must match all modems

B (FFFF) MK - Address Mazk

B (&) FR - Reties

B (0 MT - Mualti-Tranzmit =

B (0] RN - Delay Slats

B (0 TT - Streaming Limit

B (0K - AES Enciyption Key

B (0D - FF Mods

B (4] PO - Minimum Palling Drelay

B (0] PE - Palling Begin &ddress

B (0] FE - Palling End Address
=19 Serial Interfacing

B (3)ED - Baud Rate

B (0] ME - Parity

B (015E - Stop Bits

B (800) RE - Packetization Threshold

w
Eonfigure-addressing, delivery and security options -
COMT 9600 8N FLOW:NONE <T09 Ver 2060
Figure 4-4 Modem #1 Configuration
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4.5.2 Modem #2 Configuration

1 X-CTU [COMT1] o)X FIT #2
PC Settings] Fange Test] Temminal  Modem Configuration l
Modemn Parameters and Firmnware — - Parameter View - - Profile Yersions
Fead irite | Restore | Clear Screen Save Download nevs MY 2 (FIT #)
I~ &bwayps update fimware Shew Defaults Load HETSIONS...
Moder: XTEND Function Set ‘ersion DT 1
=709 =] |3TEND-PKG 9600/115K HOPPING ~| Jemen ~|
=23 MetworkingS ecurity -~
B (3332) 1D - Modem VID = RR | A(10)
B (2] HP - Hopping Channel
[ (1) DT - Destination Address
B (21 MY - Source Address HP | Must match all modems

B [FFFFI MK - Address Mask

B (2] RFR - Reties

B (0] T - Multi-Trarsmit —

B (0] BN - Delay Slats

B (0] TT - Streaming Limit

B (0] K - AES Encrvption Key

B (0 MD - RF Mode

B (4] PO - Minimum Palling Delay

B (0] PE - Palling B egin &ddress

B (0) FE - Palling End Address
=23 Serial Interfacing

B (3 BD - Baud Rate

B (0] ME - Parity

[ (0] 5B - Stop Bits

B (800] RE - Packetization Threshold -
Fead parameters.. 0K,
COM1  [9B008N-1 FLOW:NONE %T03 Ver:2060
Figure 4-5 Modem #2 Configuration
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5. Operation and Troubleshooting

This section describes how to operate and troubleshoot the Wireless Petro-Net Modem®.

Figure 5-1 DIP Switches

5.1 Hardware Setup

Wireless Petro-Net Modem®s will be referred to as “Radio 1” and “Radio 2”.

1.

2.

Set both Radio DIP switches to RS-232 mode: [Switch #1, #5, #6 up (ON) and the remaining switches
are down (OFF)].

Connect Radio 1 to a PC using an RS-232 cable (included with Wireless Petro-Net Modem® part
numbers that end with an “-RA” suffix).

Attach the serial loopback adapter (red connector) to the DB-9 serial port of Radio 2. [The serial
loopback adapter configures Radio 2 to function as a repeater by looping data back into the module for
transmission.]

Attach RPSMA antennas to Radio 1 and Radio 2.

Power Radio 1 and Radio 2 through their power connectors.

Radiol Radio2
XStream-PKG-R XStream-PKG-R

serial loopback adapter

Figure 5-2 Range Test Cable Setup

6. Use the “PC Settings” and “Range Test” tabs of the X-CTU Software to:
e Assign which PC Serial Com Port to use when communicating with Wireless Petro-Net Modem®s
[Section 5.1.1: Performing a Range Test.]
e Measure Wireless Petro-Net Modem®'s range [steps 1-7].
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5.2 Range Test Setup

Once you have completed your site survey, you must run a range test to verify the suitability of the site before
installation. The range of a wireless modem varies with its mounting location, but can be up to a mile or more.
To maximize range, survey the site. Keep the sending and receiving antennas in line-of-sight with each other.

521

Performing a Range Test

Follow the steps below to perform a range test.

1.
2.

w

©No g

Launch the X-CTU software. [Start > Programs > MaxStream > X-CTU]

Under the PC Settings tab, select the PC serial comp port from the drop-down menu that will be used
to connect to Radio 1.

Select the baud rate (9600) that matches the fixed RF data rate (over-the-air-baud) of Radio 1. Use
default values for the remaining fields.

Select the Range Test tab.

(Optional) Check the box in the “RSSI” section to enable its display.

Click the Start button to begin the range test.

Move Radio 2 (with loopback adapter) away from Radio 1 to measure the modem’s range.

After successful range test proceed to installation.

FC Setlings ]Ra‘ge l'er;ll Teming ' Modem Conlagu:alionl

Cen Fort Setup
e Selest Com Port
PC Serial Com Port ——————————|Eanmunicaion: ParliCOMIT == Baud 5600 -
Flow Conirel [NONE -
@ Default Values B
Refer to XStream RF Modem part number Datafits 2 4
to determine its fixed RF data rate (baud): Party NONE -]
X09-009... = 9600 bps Stop Bl [ 4
X09-019... = 19200
X24-009... = Remaining Default Values: , &I
X24-019... = 19200 Eloy C.ontrOI = Nore Hast sehPIU:elCumPatsl Ethemet Cuumts]
Data Bits = 8
2 2 AT command Setup
Parity None ASCI Hex

Stop Bits

Figure 5-3 PC Settings Tab
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IIX-CTU [COMT) =1 |
PC Seltirgs Fanaz Tes | Terinal | Modem Coniguiation |

. n 2o .
13 .
i
Clea Stas g
e e 5
Advanced ¥>> \ |
e |
Test I | Good .
i
& LoopBack It ::ﬂ
E—— ‘ ‘ ] ~

0123456703 : ; <=r ?GABCD EFGHIJELMNG ;j
012233L6739 ¢ : <=>7@ARCD RFCHLIKLHNO

0123456739 : ; <=7 ?@ABCD ZFGHITHLING

0123956783 ;<=>7RABCO XFGHIIKLIND @ RSSI check box

D1234E6735: ;<=>7RABCD XFCHIJKLMNC & & & % &
0123366788 ¢ ;<= >7@LECD TEGHITKLING RSSI stands for "Received Slgﬂal Strength Indicator”.

01224E6728: ; «=>?@ARCDEFCHITKLINO

0123486788 - ; <=»?BABCD IFGHIIKIMNG

0120456783 . ; <= ?GABCD SFGHLIKLMNG

0123486759 ; <=7 RABCD IFGRITKIMNG

0123456785 - - <=> 7 GABCD RRCHITKLMKO @ Start/(Stop) button
- 2EACOTFGHETILIG

0123356739 R R

1
0123456789: ;<=>70. (Packet Information)
D123456709: ;<= r ?Bawon v+ vasmvirasmsn

Transrit I Recene

COM1 9500 8-M-1 FLOW NONE

Led

Figure 5-4 Range Test Tab
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5.3 Switch Settings

The XTEND-PKG-R DIP Switch allows users to configure “Serial Interface”. “Termination” and “Parity”
command parameter settings.

Figure 5-5 DIP Switch Settings (Settings applied only when powering on)

For operation, change the hopping channel to 6.
5.4 Troubleshooting

Performing a range test will give an initial indication of the expected performance. If the loopback test indicates
that additional range may be required, ask the following questions about the installation:

Do | have clear RF line-of-sight?

If the Fresnel Zone is not clear of the ground or other obstructions, often the best way to improve range is to
raise the antennas higher off the ground to help transmit over vegetation or other obstacles.

What frequency am | using?

The Wireless Petro-Net Modem® comes in two varieties: 900 MHz and 2.4 GHz. The 900 MHz waves penetrate
objects and travel better than their 2.4 GHz counterparts. If you are in the U.S., Canada, Australia or Israel, you
are using the 900-MHz radios. The 2.4-GHz radios must be used in European countries and where the ETSI
standard is required.

Can | use a directional antenna?

Directional antennas will have better gain than the omni-directional antennas. While the omni-directional-gain

antennas can improve performance in line-of-sight applications, the performance in non-line-of-sight situations
is very similar to a dipole. If you need to maximize range, using a gain antenna may be the best solution.
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Is the antenna mounted properly?

Using long antenna cables or having the antenna right next to metal can reduce performance. Antenna cables
add loss to a system. Using a shorter antenna cable can help keep the losses to a minimum. Often, a longer
serial data cable can be used in conjunction with a shorter coaxial cable to keep antennas in a desired location.
The radiating portion of the antenna should not touch other metal objects or be mounted right next to them.
This can cause the antenna to operate inefficiently. It is best to allow at least several inches of separation
between the antenna and other metal structures or objects.

5.4.1 OPW Switch Settings

1-watt modem (6 LEDs near connector).

Set DIP Switch #1 and #5/#6 ON, all others OFF.

Connect the supplied RS-232 cable to the modem and to the serial port on the PC.

Launch the X-CTU software and select PC settings to test the serial port, when OK (all default

settings).

e Connect power to the modem and make sure power switch is up, then select modem configuration
and read. You will see the current configuration of the modem.

e Under Networking, change the HP to #6.

e You can now do a range test or, for a 2-modem system, set switch #5/#6 ON and all others OFF.

e Ready to test with a system or to ship out.
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