CONNECT EVERYTHING. ANYWHERE. EVERYTIME.

2 ENCOM STRATOS Plus V22348
Ele  iew fofSo  VODeace  Foder  Tods  Helo (s ch Slshas | Prss 1 b by
Radio List X Map View

| em Properties *

S oy .Ilo.a-m.. . ) L= 0 @ [B]) [rss =) [E][B]

 Fox Hollaw Galf Causo

|| Noe | iP Adbess  MAC Adcress Uit 1 8 1R
P [y Dol I .l
b&melmsm—ﬁum f: il \ :
i @

B &8k dve @ 4 2 NE L i {
£ hvp @ Corter L \
B Avw B Johe Laurie Bvd WY [ b

{3 dohn Lausie Bhvd @ st W | orth Skyine West

|10 Devide Lt ®

Seorch -
Rasemont

§| & LU 28en dvr @ 12th S NE Gateway Hagmarey

RIS Fox Hellow Golf Course

" BRI Cerins T St 8 Crafbrncin b e 8511 bt

~ Identification
Hame

Mgl

States.

Status Oitminwd A1
Device Time
Computes Time
Tirtie Sync.
Digital Dutputs

1 - NE Sprinkiers.

2 - NW Sprisiders
3. 5 Sorklers

4 - W Sprinklens

% . Outpa §
&-Cutput 8
7-Oupa?
8.Outpun 8
Digital Inpus
1-108 Cabinet

2 - Garagye Back Doar
3. Gaeage Front Door
4. gt d
§olngat §

LR
Telngat 7

& - Ingat 8
Locaton

Latituse
tongitucie

ars

00 MHs Hada
Fesmrware Version

ol BEE o
EEEEEEEE g!a!aaaa

LR McCal Got Course 10 Devioss
[ELEIERN Cueen's Park Luminaines d until May 7% 3017 14 PM

Oigital 1O | Segral Strength
:

1] G xscone ] G e
‘Garage front Door (a SE Sprividens
putd SW Sprinklers
rput § gt 3
rput 6 Qutput &
-

BEB88REE:
- - &

aut Bl Cutestd

Wirthets ik Gtatud  Paeg Test Bandwidin Test | LD Devices | hbiork Triic | Spdctrum Soan  Alerds

ENCOM STRATOS I/0 provides a powerful yet simple interface for rapid
wireless network deployment, effective management, and crystal clear
system visualization. Not only can you control and manage your ENCOM
broadband network with STRATOS I/0, but now you can also Monitor
and Control external devices through any ENCOM contact closure
product, even on non-ENCOM networks!
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One I/0 gateway provides
access to hundreds of sites
(ENCOM or other) (instead of one expensive
LTE device per site)

You can access Works with any
1/0 devices from broadband network

any network

perating Mode
Hetwork Adgeess
Unit Address
Frimary Hop Pattern

No artion
Na Agtion
Ha Action
Mo Artian
e Action
Ho Action
Mo Action
e Action

[ veride outests | [ Restore Outputs

EASILY ACCESS
ENCOM 1I/0 DEVICES
FROM ANY
BROADBAND
OR FIBER
NETWORK.

N

Alarms can be generated
for any input change (door
open sensor, temperature

changes, etc.)

Monitor and control
up to 8 digital inputs
and outputs per site



CENTRAL MANAGEMENT
WITH STRATOS I/0

BROADBAND WIRELESS or FIBER NETWORK
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ENCOM Gateway Devices and the 1/0 family of products have been integrated within STRATOS,
making it the ideal control platform for municipal applications.

WATER/WASTE MANAGEMENT

Y encom

WIRELESS

sales@encomwireless.com

SCHOOL FLASHING BEACON LIGHTING CONTROL

CANADIAN OFFICE

Toll Free: (800) 617-3487
Phone: +1 (403) 230-1122
#7, 640-42nd Ave NE Calgary
Alberta T2E 7J9

Canada
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NETWORK VISUALIZATION AND MANAGEMENT SYSTEM
Complete Visualization, Control and Monitoring of your Encom Wireless Network

WWW.ENCOMWIRELESS.COM



NETWORK VISUALIZATION MANAGEMENT SYSTEM

FLEXIBILITY TO CONNECT
EVERYTHING

No matter what your network mix currently is, ENCOM
STRATOS ELITE software and Harmony wireless devic-
es can bring connectivity, visibility, and manageability to
sites and systems that were previously not ‘online’. Our
platform is interoperable with any private Ethernet net-
work (fiber optic, copper or wireless) and can also be
used in conjunction with 3/4G Cellular networks to bring
back valuable data from any type of field device, no mat-
ter its age or type, and no matter where it is located.

Devices that were never meant to be viewed and man-
aged remotely now can be monitored from a central site
with ease with Harmony. Valuable data about the health
of each site can be seen in real time and logged for anal-
ysis. This enables dramatic improvements in preventative
maintenance planning. Take the example of a stand alone
solar power site with a vehicle counter. Most of these sites
consist of a solar panel, a non intelligent charge controller, a
battery, and a vehicle sensor. Typically these sites were not
designed to be a part of a communication network and there
is no place to connect a standard Ethernet or serial port.

STRATOS ELITE

-
-
O
an
<

Before Harmony, the only way to monitor and maintain : .. s . .
these sites was by scheduled visits or report by excep- Br/ng connectivity, VIS/bI//ty/ and manageab///ty to
tion events - when a good samaritan calls the city to let sites and systems that were previously not ‘online’.
them know that something is not working. These systems
can be costly to maintain from a manpower perspective,
and sites can be non functional for extended periods of
time simply because no one knew there was a problem.
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WIRELESS THINKING

0000

CORE
APPLICATIONS

Solar Power Site
Monitoring

School Zone Flashing
Beacon Management
Systems

Upgrading SCADA Sites
with existing 900 MHz
serial systems

Virtually any application
using digital 1/0 or

5V analog signals for
measurement and control

STRATOS ELITE and Harmony Series Devices are

not exclusive to ENCOM Broadband network. Harmony devices
can be used on all municipal and industrial networks, including
fiber optic, 3/4G cellular, copper, coax. They provide a simple,
easy-to-use monitoring and control network for your remote
sites. Over the past 20 years, municipal networks have grown
to become a mix a different communication media, private
networks (City wide LAN), public networks (internet), etc.
Stratos ELITE and Harmony allows you to leverage every piece
of technology you have in your city or state to simply connect
everything. Our system is designed to integrate seamlessly with
existing city owned networks. Harmony Gateway |/O devices can
be installed at any existing network location, where they will

extend communication up to 20 miles using a powerful 900 MHz

industrial ENCOM wireless network.




This new end-to-end system from ENCOM
Wireless which consists of the STRATOS ELITE Software and
the ENCOM Harmony wireless devices, simply connects
everything. Through a series of elegant software tools and
multi-purposewirelessdevices, wecanbringyourremotesites
to life like never before. With STRATOS ELITE, site conditions
(such as solar power system status) can be monitored
and logged to a central database for later analysis. School
zone beacons can be scheduled, controlled and confirmed
without leaving your office. Your maintenance costs can be
significantly reduced and your systems can operate at higher

levels of efficiency. Issues can be detected sooner and major
problems avoided.

@ €NCOM HARMONY SERIES
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REAL TIME SITE MONITORING
WITH HISTORICAL LOGS

STRATOS ELITE and Harmony devices can easily monitor and

display key flashing beacon and solar site information including:

Solar panel output voltage
Charge controller output current
Battery voltage

Battery Load levels

Temperature

LED beacon status

Plus a number of user configurable inputs and outputs

STRATOS ELITE and Harmony devices turn your operation
and maintenance programs from reactive to proactive
through the intelligent use of wireless technologies to
enable connectivity to every single device under your
control. All monitored data is stored in a searchable
historical database, enabling analytics that were never
possible before STRATOS ELITE.

Centralized Control of Remote Devices

Not only can this system bring back crucial performance
data from your sites, it also provides an intelligent control
mechanism for applications such as School Zone Beacons,
Irrigation Systems, Gate Controls, Security Alarms, Water
Level Monitoring, Environmental Stations, and a variety of
other digital On/Off or Analogue |/O applications. Harmony
devices and STRATOS ELITE can easily be integrated into a
wide range of applications, bringing intelligence to virtually

any field device.

1




SCHOOL FLASHING

BEACON

CENTRAL CONTROL AND MONITORING

For school safety applications, you can replace existing school zone
flashing beacon timers with Harmony SPX wireless control devic-
es and instantly bring connectivity to the site. All timer schedule
programming is accomplished with STRATOS ELITE from a central
location, such as the Traffic Management Center (TMC). All school
zone beacons will have accurate schedules without needing site
visits. Once a site is online, the clocks are automatically synchro-
nized. Schedules are created and downloaded from the comfort
of your office, and STRATOS ELITE will monitor the operational

status of the site.

This system can send email alarms and alerts if an issue is detect-
ed at a site. STRATOS ELITE and Harmony devices are so intelligent
that they can tell you if the LED lamp is working properly or not,
and send an alarm if it is not flashing at the scheduled time. If you
have solar powered sites, Harmony devices can monitor all im-

portant operational parameters. You have complete control and

visibility into the operation of your site.

-
ol Schedule Editor

Sthedules:
1 = 3 |TE s e T 8. 9 10

Name: James Fowler School
Start Date: | ponday, August 1, 2016

End Date: Maonday, July 31, 2017

Schedule day plans:
B E e
Mame: Thursday football practice

Day Plan:

3
1 | 1200 AM
2 | 1200 AM
3 1200 AM
3 1200 AM
1200 AM
1200 AM
1200 AM
1200 AM

Enabled Start At

Schedule assignment:
August 2016 - November 2017

August September October

Stop At
12:00 AM
12:00 AM

12:00 AM
7 1 2 23 24 25 26 |l
100N s 26 27 23 |8 30 31

12:00 AM
12:00 AM September
12:00 AM L.
12:00 AM

Seamless Integration with 3/4G
Cellular - wireless connectivity
everywhere

For applications where a city/ or state owned network is
not located nearby, we have 3/4G Cellular solutions that
allow Harmony devices to simply connect everything no
matter where your sites are located. As long as there is a
cell signal in the area, you’ll be able to access your sites.
With Harmony, you can install one Gateway I/O 4G LTE
Cellular device and communicate with all surrounding sites
via a dedicated 900 MHz wireless system. This application
leverages the flexibility of a cellular connection, but
minimizes the on-going monthly costs of a cellular data

plan at each site. Only the Harmony 4G Gateway needs a

cellular connection. =




STRATOS ELITE

SOFTWARE DETAILS

the network - ENCOM Broadband and Harmony devices, all on one

map. Imagine being able to view and log the status of all your solar
powered sites in the entire city/ county. View and manage city/ state wide
school zone beacons from the comfort of your central office or on your
smartphone/tablet.

ENCOM STRATOS shows the location and status of all sites within

As with STRATOS+, the main map dashboard in STRATOS ELITE is the focal
point for monitoring and managing all of your wireless devices. Not only
does this dashboard show you the status of the ENCOM wireless network
devices, it also shows the real-time health status of YOUR site equipment.

On the map, you will see all of the ENCOM broadband radios, the Harmony
devices and the status of your solar powered sites and flashing beacons.
Managing the network is simple with color coded ‘link’ lines showing the
status of all the wireless links in the network. Hover over or click any icon
to view detailed information for each site.

= ENCOM STRATDS EUTE V22240

REAL- TIME DEVICE HEALTH AND
SITE EQUIPMENT STATUS

Hover over or click any icon to view the detailed information for
each site.

Hover over the map icons or select site from the list to see
detailed real-time site status information from your site through
the Harmony Devices:
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Wireless Signal Level

The signal level to each site is shown on the map with
color coded link lines that provide a clear picture of the
performance of the wireless network.



Online / Offline Status

With easy to identify color coded icons, you
can easily see if sites are online or offline.
You can also view the historical logs to see
if there are any persistent issues with a
particular site. Then, when you send out a
maintenance crew, they can already have
an idea of what the problem may be and
they can ensure that they have the appro-
priate tools to repair or replace the faulty

equipment.
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For School Zone Flashing Beacon
Sites, STRATOS ELITE can:

18

Easily create and download schedules to all School

Zone Flashing beacon sites in your city, county or state.

Centrally create, download, and manage all school

zone beacon schedules

Easily send schedules to groups of beacons or
individual beacons

Manually override beacons, with automatic timed
resumption

Use a simple and powerful schedule editor to creation
and download schedules.

Import/ Export schedules across any beacon in the
system and reduce programming time.

Synchronize the time across all school zone clocks to
ensure on-time operation.

Click on any site within the system and see the details

of their schedule, the current time, and the status of

the beacon.

STRATOS ELITE and Harmony
devices are extremely flexible and can be applied
to a wide range of applications. We have optimized the
functionality specifically for monitoring and controlling
Flashing Beacons such as School Zone Beacons, and
for monitoring power system information at solar

powered sites.

ugl Schedule Editor

Schedule assignment:
[Right-click the mouse pointer on a calendar day to adzign a day plan)

Sehedules:

. TR 1S R iy A R T T R
January 2017 - April 2018

Hame: Regular School Jarwary Februany March

Slart Dabe: foyndpy, ry 1, 2017 . S MTWTEFS S MTWT

Ape
SEMTW
End Date: Sunday, December 31, 2017 2 3 4 5 6gr "J .IEI 3 l’-‘m a2 a1 Sl -
g 9 10 11 12 X Sat Friday, Day Man 1
by 16 17 18 19 2(
el 23 34 25 26 2 Set all Frid ] Day Plan 2
25 [ :
Se il it
gy 1!
I

Day Plan 3

Day Pan4

Schedule day plans:

= oW T Set 2 5 Ve
n n 3 B Bl e ll i | sa b Day Plan 5
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Day Plan

Hame: Day Flan 1
Day Plan: . Enabled Stop At

10:00 AM

100 P
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1000 PM

|
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as! Historical chart for Device 2

Charting options Time Period: Jan 20, 2017 @ 6:16 PM - Jan 27, 2017 @ 6:16 PM
B Device Status | Click on the graph, then hold down the CTRL key and use the mouse wheel to zoom

AC Voltage

Input Voltage Jan 25,2017 @ 3:30 PM
i Input Current On

LAMP STATUS

Battery Current
- Battery Power
Temperature n ©;
. Battery Status
i I Lamp Status
B Analog Inputs
1-Inputl
i 2 -Input2
B Analog Qutputs
1-Qutputl
' 2 - Output 2

STRATOS ELITE can directly monitor
LED Lamp status so you will know the

B Digital Inputs
e Jan 27, 2017

Jan 20, 2017 22,2017 Jan 24, 2017
o 1-Inputl 11:08 PM 1:29 AM
: 2-Input2 Date and Time
| B Digital Cutputs
1-Outputl

dicccmn I | I N 1/ I TN

Auto-Range

flashing beacons are actually working.

Most systems don’t even show beacon

lamp status. If they do, it is typically only s

the status of the relay driving the lamp.
With Harmony devices, we are actually With STRATOS ELITE you can:

monitoring and reporting the current

* Monitor and display the current draw from each lamp

ﬂOWing th rough the LED. ENCOM STRATOS e Not only know that the relay is engaged or not, but actually know

that power is flowing through the LED. As the LED module ages and
can monitor up to 2 flashing beacons at degrades, you will see a reduction in power consumption and can plan

for a preventative upgrade.

each site.

e Lamp current is compared with the time of day and the specific

schedule to generate a Lamp Fail alarm.

e Email alerts can be sent out to any number of operations personnel, as

well as being logged historically for review.
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SOLAR SYSTEM DETAILS
MONITORING

Harmony devices has powerful features

Harmony SBX

than allow you to monitor and visualize every

encom aspect of the solar power system at each site

al
npu er ")
Voltage: 343V
Controller WIRELESS
Current: 175 mA
e er "y
wr - -y - M
Voltage: 335V W
Current: 58 m& emperature: 827

within your system. This system is designed

specifically to monitor, report, and log the solar

panel output, battery charge / discharge status,
battery voltage, and also provides detailed

information on the load within the system

Solar Panel Output Voltage
(sensors, beacons, radios, etc). Here is an
From a central location, you can see exactly

overview of the built in monitoring capabilities
of ENCOM STRATOS coupled with HARMONY

devices.

how much power each and every solar array
is generating at any time during the day. This
information is displayed in real time, and also

logged for historical comparison.




Charge Controller Output Current

The charge controller takes the power from the solar panel and
controls the battery charging process. The more efficient and
effective the solar panels, the more charge current is present
and the faster the battery gets charged during daylight hours. By
measuring and displaying the charge controller output current,
you can truly understand the health of your solar power charging
system. Dirty or misaligned panels will have lower charge output
than panels operating under optimal conditions. By reviewing real-
time and historical charge output information, you will know when
to schedule preventative maintenance like panel cleaning. If no
charge current is present during the day, you can be alerted to a
problem such as wiring disconnection, vandalism, or theft.

STRATOS ELITE records and stores historical logs of the solar system
performance:

: Graphs

[ uve | [ Hstodcal ]| [ TimePeiod v||[ Pt |[ Bpot |

Charting options
B Device Properties
. AC Voltage
Input Voltage

Input Current

Battery Current

Temperature

Amps

EI Analog /O

Al 1l Veltage

=1
© n — n Ly
1 L 1

Al 2 Veoltage

AQ 1 Voltage
; AQ 2 Voltage 0.5
&- Digital /O

DI 1 State e e——— P _
09/2016  24/09 25101 26109/ 7109

Di 2 State Date and Time

DO 1 [Relay] State

DO 2 [Relay] State

Battery Voltage

Correct battery operating voltage is critical for battery
longevity. By ensuring that your batteries are being
charged as completely as possible and that they are not
being drawn down too far, the life expectancy of the
battery can be increased by 2-3x over a poorly charged
battery. Since batteries are a major investment in a
solar powered system, extending their life means you
get a better return on your investment. STRATOS ELITE
enables you to monitor the voltage in your batteries
during all parts of the day and can send out alerts when
your batteries are approaching under voltage situations.

System Load Current

By monitoring the total load that is put on the batteries
during the day and night, you can truly understand the
capabilities of the system.




Q) EMAIL ALERTS

ALARM®

Lamp Failed: F-16 Remotel - Message ('—*TML}

2 Tell me what you want to do
2 % ve to: 7 b P =~ | 5% Mark Unread 43 pel ( 2
53 x [_l rL_ 4] r__f| E - Mowe to: 7 = a
R < > £3 To Manager - _,"-‘B 1 Categorize = E B
s - Delete Archive Reply Reply Forward E‘@, = ) Move Translate Zoom
i Al Team Email hd . [EP- ™ Follow Up~ = I3 -
Delete Respond Cluick Steps ] Mowve Tags ] Editing Zoom ~
stratos@encomwireless.com Gerard Robidoux 11:15 AM

User definable pop up alerts in STRATOS ELITE and email notifications can
be sent out to any number of personnel responsible for the maintenance
and operation of the system - alerting them to a potential problem well in
advance of a total site failure.
Historical log of alerts/ alarms

Lamp Failed: F-16 Remote 1
ﬂ This message was sent with High importance.

Lamp Failed
Device Name: F-16 Remote 1

Gateway Name: Gateway - F16N
Gateway MAC Address:|00:40:9D:76:D2:99
Gateway IP Address: [192.168.84.10

All alarms and alerts are saved within Stratos Elite for future review. This Seode il 1
. . . . . Condition: The lamp or flasher that is connected to the device has failed.
running error log can provide important data about problematic sites and Occurred at: Jan 22, 2017 @ 03:25:48 PM

enabled operators to make informed decisions about which sites require ad-
ditional maintenance or upgrades.

Standard - out of the box alarm conditions:

e Low Wireless signal level
e Site offline for X time

e Site back online

e |Low Battery

e Lamp fail

e Low Solar Output

System Settings

B 1/O Devices
# User Interfface
[# Networking
= Notifications

170 Devices I
Device is offline formorethan |1 2 minutes
Device is back online formorethan |1 5| minutes

# Miscellaneous Battery Voltage Low

ol Alerts

Battery Voltage Restored
Lamp Failure
NTS Server Connection Failure

/& Digital input alerts are enabled in the "Digital 1/0"tab of the 'I/0 Devices’ panel

0K

‘ Show: [NI Everts

-

] [ Acknowledge V] [ Remove v] [ Select Device

Acked

L]
L]

]
4 «
M «

Event Type
(@ Device Back Online
@ Device Offline
(@ Cabinet Door Open
O Device Offline
(@ Cabinet Door Open

Device 4
Device 4
Device 4
Device 2

Device 1

Selected Alerts Occurred At

Feb 13,2017 @ 06:56147 PM
Feb 13,2017 @ 06:54:04 PM
Feb 13,2017 @ 06:52:34 PM
Feb 13,2017 @ 06:34:10 PM
Feb 13,2017 @ 06:03:16 PM

Checked Alerts

All Alerts

MAC Address
00:40:90. 7 &ESAS
00:40:90:7 &ESAS
00:40:90: 7 &EB:AS
00:40:90:7&EB:AS
00:40:9D:7 &EB:AS

IP Address
152.168.128.2
1592.168.128.2
152.168.128.2
1592.168.128.2
152.168.128.2

Unit ID

e Low Beacon Current (Beacon 1 or 2)

e Power Outage (needs battery backup on the radio)

e User Configurable Alarms and Alerts

e Thresholds for above alarms

e And/ Or conditions to generate more specific alarms.
e Low solar

Data Logging:
Provides ability to review historical data on site performance

All the data that is available to be viewed in real time is also captured in a
historical log within STRATOS ELITE. Automatically every site within the system
will have log files generated as soon as they connect to the server.

The frequency of data logging can be set with the software and it is super easy
to review the log files. Search by hour, day, week, month, year, or a custom date
range to understand the performance of the system over time. Through analysis

of the data patterns and anomalies, it is possible to dramatically improve.
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