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1.0 WARNINGS AND PRECAUTIONS

1.0 Warnings and Precautions

The following symbols indicate important safety warnings and precautions throughout this manual:

WARNING indicates that serious bodily harm or death may result from failure to adhere to the
precautions.

CAUTION indicates that damage to equipment may result if the instructions are not followed.

NOTE NOTE suggests optimal conditions and provides additional information.

1.1 Warranty Disclaimer

This manual will familiarize you with the features, operation standards and installation of Carmanah's G Series
flashing beacons. Failure to comply with the use, storage, maintenance, installation or placement instructions
detailed in this manual could void the warranty.

1.2 Standards

Perform all installation, wiring, grounding and maintenance in conformance with local building and electrical
codes. Adherence to the National Electrical Code (NEC) is mandatory to comply with any certification markings.
Non-adherence to code may void the warranty.

1.3 Safety and Usage Precautions

Batteries are shipped fully charged. Use extreme caution when handling the batteries as they can
generate hazardous short-circuit currents. Remove all jewelry (bracelets, metal-strap watches,
etc.) before handling the batteries.

Solar panels produce DC electricity when exposed to light and can therefore produce an
electrical shock or burn. To render solar panels inoperative, remove them from sunlight or fully
cover their front surface with an opaque material.

Before lifting any heavy or bulky equipment, ensure the load is secured so moving parts do not
shift, and that it can be lifted as far as needed without back strain or loss of grip. Installation may
require more than one person.

Ensure the equipment is not powered during installation and wiring of the system.

HOOHOD
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NOTE

NOTE

Recheck all completed wiring for proper polarity prior to energizing the system.

Changes or modifications to Carmanah equipment not expressly approved by Carmanah could
void both the user's authority to operate the equipment and the warranty.

All Carmanah traffic products use a constant-current LED output circuit. Not all traffic beacons
are compatible with this output. Please contact Carmanah for additional information and guidance
when adding or replacing beacons or other hardware.

Product can have sharp edges. Accidental movement of hinged components can cause injury.
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1.4 System Components

Solar Panels
and Mounts

Side of Pole
Mount

On-Board User Interface (OBUI)
EMS

Time Switch (optional) —

G Series Cabinet

AC or Solar-Powered

Three Battery Sizes
for Solar (35Ah,
55Ah, and 100Ah) *

Banding and U-Bolt
Mounting Options

L RRFB Light Bars, Circular
Beacons, LED Signs

Activation Equipment
— (pushbuttons, time
switches, sensors, etc.)
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2.0 INTRODUCTION

2.0 Introduction

2.1 About the G Series

The Carmanah G Series products consist of the following models:

Models | Applications LED type(s) Radio
Communication

SC315-G | Pedestrian crosswalks RRFB or LED-enhanced signs Standard

R820-G Pedestrian crosswalks Circular beacons or LED enhanced signs Standard

R829-G | School zones, calendar-based | Circular beacons or LED enhanced signs Optional

R247-G | Continuous 24/7 operation Circular beacons or LED enhanced signs N/A

The G Series models are available in solar and AC versions and all share a common cabinet. Solar models are
available with panel wattages of 20, 50, or 80W, and 12V batteries of 35, 55 or 100Ah capacity. The G Series can
also accommodate third-party devices. While all G Series products share the same user interface on the Energy
Management System (EMS) controller, different models and configurations may differ in behavior, types of
fixtures, fixture harnesses, wireless operation and other aspects. Contact Carmanah if you would like to
repurpose a system from its original model and configuration. Each system will be described in full later in this
user manual.

G-Series Cabinet Dimensions

@1.65in
[42mm]

‘trade

[612mm] °

[\:‘L’j;w] I: . ¢ % ’
T
® @

(U0 0T U

5.8in 8.3in
[400mm] 211mm

Ensure cabinet door is fully closed and latched otherwise damage may occur.

NOTE The cabinet can be ordered with an alternate padlockable latch for extra security.

NOTE Specific solar panel and battery capacities may vary.
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BRACKETS MOVED OUTWARDS BRACKETS MOVED INWARDS
(BANDING OR U-BOLT APPLICATIONS) (BANDING APPLICATIONS ONLY)

6.4in
162mm]|

: @ 53in
4 3in -

[13mm |

| 108mm |

m,&‘* IIIIIIIIIIIIIII — . i

22 3in
[567mm |

_ 12.0in _
2 3in 85in 305mm
1 [58mm] [22mm] la -
15i CENTERING HOLES
[ _ton FOR ALTERNATE
[38mm CABLE ENTRY LOCATIONS

If required, alternate or additional cable entry holes can be drilled at the locations shown above. Use in
conjunction with the Hole Plug Kit if removing original cable entry point.

Ensure all wiring is secured away from area before drilling to avoid damage. Carefully remove all
shavings from within the cabinet before proceeding with installation.
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2.2 Ambient Brightness Sensor

Each Energy Management System (EMS) in a G Series is equipped with an ambient brightness sensor on its
circuit board. Through a combination of a light pipe attached to the circuit board and a window on the top of the
cabinet, the G Series can detect ambient light levels outside the cabinet. The G Series uses that data to
determine whether it is day or night, and the amount of AAA (Ambient Auto Adjust) to apply (if enabled). Keep the
ambient brightness sensor clean and clear of debris to ensure accurate light measurements.

Dual EMS Only

Ambient Brightness Sensor Window

Antenna

e

———

Dual EMS G Series systems have a second antenna and ambient brightness sensor window

(@]

2.3 Radio Communication

Radio communication between products is standard in R820-G and SC315-G systems and is an option in R829-G
systems. In addition to the G Series, Carmanah also manufactures smaller, self-contained E and F Series
products in which the solar panel, batteries, EMS, and third-party devices reside together in a “solar engine”
enclosure. Wireless communication works seamlessly between products regardless of whether they are E, F, or
G Series. R820 and SC315 systems will also activate each other when a pedestrian pushes the pushbutton.

The radio modules use 2.4GHz DSSS (Direct Sequence Spread Spectrum) with an AES128 encrypted signal and
have been tested with clear line of sight (with no nearby interference or reflected signals) to 1,000 feet (305
meters). Performance is reduced if clean line of sight is not possible.

The G Series products use a low-profile antenna that does not require any special orientation or adjustment and
is resistant to vandalism.

To increase the reliability of radio communications, the different units should be located and
E‘ oriented so that there is direct line-of-sight between the antennas and so that structures or
) sources of interference (large signs, overpasses, powerlines, etc.) are as far away from the
communication path as practical.

2.4 Label Explanation

The G Series identification labels appear in two formats—one for solar-powered and one for AC-powered. The
information appearing on the labels is described below:
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Model Number LED Driver Current Setting (mA) Flash Pattern

AN | /

v "N

X
SC315G-1400-0.25U

1234567890

f 20365 \ Y

Machine-readable Serial Human-readable Manufacture
Number barcode Serial Number Date (YYDDD)

7, 1.877.722.887>
@carmanah 1.250.380.0052
customerservice@carmanah.com AC Inbut

npu

Input: 100 - 240VAC, 50/60Hz <«— PowerRange
Circuit breaker: 4A

Output: 34VDCH.4A" ~——_ ..,
LED Driver Output /

Rating
AC Version

Maximums 9 he 1.877.722.8877
\ @ cafmandi 4 250 380.0052
customerservice@carmanah.com Batiery Voltage
\ System Voltage: 12VDC ——— (solar)
Output: 34VDC/1.4A max

FUSES: 2 X 15A L Solar Panel and .
\_ SeePVforPVelectrical ratings. /.

Solar Version
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2.5 SC315-G: Pedestrian Crosswalk with RRFB Light Bars

Overview

The SC315-G LED Rectangular Rapid Flashing Beacon (RRFB) products are ideal for uncontrolled pedestrian-
activated crosswalk applications. Multiple SC315-G units can be combined to create a complete crosswalk set.
Each SC315-G is radio-controlled, and each synchronizes flashing with other SC315-Gs and R920-E/Fs or
advance R820-E/F/Gs. The system will flash for a pre-set duration (field-adjustable) upon activation of the
pushbutton. Spread-spectrum wireless communications activates the light bars across the street or in advance of
the crossing. A typical installation consists of two pairs of light bars, with each pair mounted on poles at opposite
ends of the crosswalk. Wireless communication between units means that SC315-Gs require no trenching of
cables across the roadway.

Details on RRFB light bars can be found in Section 2.9 and Section 4.1.

As an alternative to light bars, SC315-G systems can be configured with LED-enhanced signs. Details on LED-
enhanced signs can be found in Section 2.11 and Section 4.3.

Typical SC315-G Configurations
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Typical SC315-G Configurations, cont’d

-

141" Typical (30" Sign) 197 Typical
157" Typical (36" Sign)
170" Typical (48" Sign)

107 Typical

| 7" Typical

41" Typical (30" Sign)
49" Typical (36" Sign)
66" Typical (48" Sign)

EE s 553 6" Typical
A
‘ 12" Typical

Y

L

84" Typical

42" Typical
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2.6 R820-G: Pedestrian Crosswalk with Circular Beacons

Overview

Multiple R820-G units can be combined to create a complete crosswalk set. Each R820-G is radio-controlled, and
each synchronizes flashing with other R820-Gs in the crosswalk set. The system will flash for a pre-set field-
adjustable duration upon activation of the pushbutton. Wireless communication activates the beacons across the
street or in advance of the crossing. A typical installation consists of two pairs of flashing circular beacons, with
each pair mounted on poles at opposite ends of the crosswalk. Wireless communication between units means
that R820-Gs require no trenching of cables across the roadway.

R820-Gs can also be wirelessly controlled by an R829-G master controller. The R820-Gs and R829-G operate
together based on the schedule programmed into the R829-G’s internal calendar.

Details on circular beacons can be found in Section 2.10 and Section 4.2.

As an alternative to circular beacons, R820-G systems can be configured with LED-enhanced signs. Details on
LED-enhanced signs can be found in Section 2.11 and Section 4.3.

Typical R820-G Configuration
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2.7 R829-G: School Zone Flashing Beacon

Overview

The R829-G School Zone Flashing Beacon systems operate on a programmable calendar used to set the days
and times when the beacon(s) will flash. There are four ways that an R829-G system can follow a calendar
schedule:

1. A non-wireless R829-G can operate on its own, automatically flashing based on the schedule
programmed into its internal calendar.

2. A non-wireless R829-G can also be turned on and off through a hard-wired switch. This switching function
can be provided by an override box, a third-party time switch, or both.

3. A wireless R829-G can operate as the master controller in a group of wireless Carmanah E, F, or G
Series traffic products.

4. Other Carmanah E, F, or G Series products respond to commands from a wireless R829-E/F/G master
controller system and operate according to the master’s calendar schedule.

Details on circular beacons can be found in Section 2.10 and Section 4.2.

As an alternative to circular beacons, R829-G systems can be configured with LED enhanced signs. Details on
LED enhanced signs can be found in Section 2.11 and Section 4.3.

G Series products feature optional time switch kits that allow various third-party products to be
mounted within the solar engine. See Section 2.12 and Section 5.0 for details.

NOTE

Typical R829-G Configuration
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Internal Calendar (standard on R829-G, optional on other systems)

The R829-G is equipped with an internal calendar that is programmed via USB to automatically activate and
deactivate school zone flashers on a user-defined schedule of up to 512 days. The calendar is programmed using
an intuitive Microsoft Windows-based graphical user interface. Once the program is established for one system,
the settings can be uploaded to other R829-G units onsite with a laptop PC. A USB cable is part of the School
Zone Programming Kit and is provided coiled up inside the R829-G cabinet.

Eight different day schedule types can be defined (including OFF all day). Each day type can be configured for up
to eight ON periods of adjustable duration. Refer to the support document “R829 School Zone Calendar
Configuration Instructions” for additional information and complete programming instructions.

Ensure you obtain the latest copy of the calendar software (Version 1.2.0 as of May 2020). Older
versions of the calendar software will not operate correctly with the newest version of traffic
firmware. Minimum Windows 7 operating system is required (32-bit or 64-bit). The software can
NOTE be obtained by contacting Carmanah Sales or visiting: support.carmanah.com. The software is
also included on a USB memory stick in the School Zone Programming Kit, which also includes a
32-foot active USB extension harness which can be used to program a system’s calendar from a
vehicle.

S GTE See Section 5.1 for more information about related accessory Calendar Upload / Override Switch
Kit.

2.8 R247-G: 24-Hour Flashing Beacon

Overview
The R247-G Flashing Beacon flashes continuously 24 hours per day 7 days per week and is used for a wide
range of warning applications such as stop lights and low bridges.

The R247-G can be turned off when required using the optional Override Switch Kit, see Section 5.1.

Details on circular beacons can be found in Section 2.10 and Section 4.2.

As an alternative to circular beacons, R247-G systems can be configured with LED-enhanced signs. Details on
LED-enhanced signs can be found in Section 2.11 and Section 4.3.

Typical R247-G Configuration

-

]
@
-
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2.9 RREFB Light Bars: Overview

Standard G Series products support up to four RRFB light bar fixtures, or up to eight for dual EMS systems. The
FHWA Interim Approval 21 March 20t, 2018, defines the flash pattern of the RRFB and specifies the J595
standard for photometrics. Each light bar consists of a left and right module, with each module having eight LEDs
connected in series. In addition, each end of a light bar has a single “confirmation” LED that pedestrians can see
from across the street and know with confidence that the light bars are flashing in response to their pressing of
the pedestrian pushbutton. Opaque adhesive covers are included to optionally cover the confirmation LED if
desired.

See Section 4.1 for information on installing and aiming light bars.

. When programming intensity for RRFBs, minimum current settings must be applied to maintain
| NOTE SAE J595 compliance, (see Flash Pattern and Intensity in Section 6.1). Contact Carmanah for
" guidance.

Dual Confirmation Light
— No Opaque Cover

Single Confirmation Light
— Using Opaque Cover

RRFB Backplates

Optional backplates are available. These come in all black or black with 2” fluorescent yellow (FY) border. See
Section 4.1 for installation of the backplates.
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2.10 Circular Beacons: Overview

Standard G Series products support up to eight circular beacons, or up to 16 for dual EMS systems. The beacons
are industry-standard equipment and comply with MUTCD and ITE flash patterns, color, beam shape, and
intensity. Beacon wiring is provided with a convenient terminal strip inside the signal head(s) for easy wire
connection.

. LED loads driven from one EMS must have the same operating voltage. Do not mix different
| NOTE sizes, colors, or types of LED loads connected to the same EMS. Use a dual-EMS G Series
" system to drive two different LED load types.

When an odd number of circular beacons is used, a unison or the special 0.5A3 (see Section

NOTE 2.12) flash pattern must be selected to achieve consistent brightness between beacons.

All Carmanah traffic products use a constant-current LED output circuit. Not all traffic beacons
NOTE are compatible with this output. Please contact Carmanah for additional information and guidance
when adding or replacing beacons or other hardware.

:NOTE | When programming intensity for ITE-compliant circular beacons, minimum current settings
) must be applied (see Flash Pattern and Intensity in Section 6.1). Contact Carmanah for guidance.

Increasing the Intensity setting can affect the solar energy balance of the system. Contact
Carmanah to for more information about sustainable settings in your location.

NOTE

See Section 4.2 for information on installing circular beacons.
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2.11 LED Enhanced Signs: Overview

In addition to RRFB light bars and circular beacons, G Series products can power LED enhanced signs. LED
enhanced signs are available in a variety of formats including stop and pedestrian crosswalk signage. LED
enhanced signs are electrically connected and driven directly by the EMS like other traffic fixtures. LED enhanced
signs have the same degree of intensity and flash pattern control as other fixtures.

hPD

NOTE LED loads driven from one EMS must have the same operating voltage. Do not mix different
sizes, colors, or types of LED loads connected to the same EMS. Use a dual-EMS G Series
system to drive two different LED loads.

l NoTE | When an odd number of LED loads is used, a unison or the special 0.5A3 flash (see 2.12) pattern
’ must be selected to achieve consistent brightness between loads.

NOTE All Carmanah traffic products use a constant-current LED output circuit. Not all traffic beacons
are compatible with this output. Please contact Carmanah for additional information and guidance
when adding or replacing beacons or other hardware.

See Section 4.3 for information on installing LED enhanced signs.
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2.12 Alternating Three Beacon Setup

Flash code 0.5A3 allows a single EMS to operate 3 beacons in an alternating 0.5 sec on, 0.5 sec off configuration
while maintaining the same intensity across all 3 beacons.

When selected, the second LED bank will provide only half of the current of first LED bank so that beacons 1 and
3, connected to the harnesses labeled “LED B1”, and beacon 2, connected to harness labeled “LED B2”, will have
the same brightness.

See Section 3.5 for details on LED banks and beacon connections.

Beacons 1 and 3 flash in unison but face in the opposite direction, so a driver will either see Beacon 3 only or see
Beacons 1 and 2 alternate at the same intensity.

Beacon 1 Beacon 3 Beacon 1 Beacon 3

Beacon 2 Beacon 2

0.0-0.5sec 0.5-1.0 sec

Flash code 0.5A3 is only available with EMS firmware 1.1.3.0 or later. See Firmware Version in
NOTE Section 6.1 for instructions on how to check the EMS firmware version.

The beacons must be connected and installed as detailed here to obtain the desired result, see
NOTE (see Flash Pattern and Intensity in Section 6.1).

. LED loads driven from one EMS must have the same operating voltage. Do not mix different
| NOTE sizes, colors, or types of LED loads connected to the same EMS. Use a dual-EMS G Series or
additional E/F systems to drive different types of LED loads.
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2.13 Multiple Steady-On Loads

The “stdY” flash code allows the use of steady-on loads. Only one LED bank is active when using this flash
pattern and multiple loads must only be connected in series. The combined forward voltage of the loads must be
less than 30 Volts, but different load types may be mixed in this configuration and will all receive the same
current.

LEDB1 | [~ TSRS T eS——mS TS T
Harness

|

|
——F—
ll,

|

|

|

|

|

|

L

NOTE Flash code stdY is only available with EMS firmware 1.1.3.0 or later. See Firmware Version in
Section 6.1 for instructions on how to check the EMS firmware version.
NOTE Custom harnessing (not supplied by Carmanah) is required to wire loads in series.
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2.14 Third-Party Devices: Overview

A third-party device (3PD) is non-Carmanah equipment that interacts with the system in one or more ways:

e The G Series provides a status signal to 3PD (e.g., Digital Output signals when fixtures are flashing, allowing
3PD equipment such as overhead lighting to activate)

e The 3PD provides control signal to G Series (e.g., time switch, passive pedestrian detection, water level
detectors)

e  The G Series only provides power to 3PD (e.g., radio/communications)

Installation of a 3PD in a solar-powered system where the device load exceeds the available
system power may result in over-discharge and subsequent damage to the batteries. Contact
Carmanah for guidance on the use of 3PDs.

The G Series is available with several optional 3PD kits which allow the installation of the 3PD within the G Series
cabinet:

e The G Series RTC/IDC Time Switch Kit option allows the installation of an RTC or IDC time switch and
includes a mounting plate, switch mounting hardware, and a prewired harness with a connector that plugs into
the time switch (time switch not included). For installation information see Section 5.2, Section 5.3 and
Section 5.5.

The G Series Applied Information Modem Kit option allows the installation of an Al time switch and cellular
modem. It includes mounting hardware, an antenna, and a prewired, connectorized harness to interface
between the G Series and the Al time switch and modem. (Al time switch/modem not included). For
installation information see Section 5.4 and Section 5.5.

The G Series Relay Kit For Digital Output, AC option comes with a 10A AC relay prewired to the G Series
EMS. For installation information see Section 5.6.

The G Series Relay Kit For Digital Output, DC option comes with a 10A DC relay prewired to the G Series
EMS. For installation information see Section 5.7.

The G Series Polara XAV Controller Kit option includes the Polara XAV controller prewired for the Polara
XAV2E audible pushbutton assembly. Pushbutton station harness length options are 16ft, 36ft, or 75ft. For
installation information, see Section 5.8.

The G Series Polara iNX Pushbutton Kit includes a pushbutton harness (16ft, 36ft, or 75ft) prewired to the G
Series EMS, along with the iNX audible pushbutton assembly and R10-25 pedestrian pushbutton sign. This
new model is intended to replace the Polara XAV pushbutton. For installation information, see Section 5.9.
The G Series Campbell Guardian Audible Pushbutton Kit includes a pushbutton harness (16ft, 36ft, or 75ft)
prewired to the G Series EMS, along with the Guardian audible pushbutton assembly and R10-25 pedestrian
pushbutton sign. For installation information, see Section 5.10.

Contact Carmanah for additional support in connecting and configuring the above devices or
other third-party devices.
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3.0 Solar Panel and Cabinet Installation

Ensure the installation location has an unobstructed view of the sun’s path. Obstructions
such as trees or buildings could significantly reduce the amount of sunlight on the solar

panel. Shade analysis is highly recommended to understand how shadows will change
according to the time of year. Contact Carmanah for a detailed examination and solar
simulations for your site.

To increase the reliability of radio communications, the different units should be located and

oriented so that there is direct line-of-sight between the antennas and so that structures or
sources of interference (large signs, overpasses, powerlines, etc.) are as far away from the

communication path as practical.

3.1 Tools and Materials Required

The following tools and materials may be required to mount your Carmanah flashing beacon depending on the
model and configuration:

1. Imperial socket set 8. Drill and drill bits
2. Crescent wrench 9. Fine tip felt marker
3. Tap set 10. Multi-bit screwdriver
4. Imperial Allen-Wrench set 11. Pelco Roger-Wrench (some configurations)
5. Fish tape 12. Hook spanner wrench, 1-1/2” trade size
6. Level (some configurations)
7. Compass or pre-determined equatorial 13. Ladder or lift device
direction 14. Lithium grease

3.2 Pole Preparation

Mark positions of flashing beacons, cabinet, and side of pole mount (if required) on pole.
Drill 1-3/4” dia. hole at desired position of cabinet nipple.
Drill cable exit/entry points for the flashing beacons and side of pole solar panel mount (if used).

Fish solar harness between top of pole (or side of pole mount hole) to cabinet nipple hole.

a M Dd -

Fish flashing beacon harnesses between cabinet nipple hole and flashing beacon holes.

3.3 Solar Panel Installation

There are two options for mounting the G Series solar panel:

e Top of Pole — Fixed at 45° angle with built-in bird deterrent.
e Side of Pole — Adjustable inclination angle. Set it for 45° unless Carmanah has conducted solar
simulations that resulted in a recommendation for a different panel inclination angle.
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Top of Pole Solar Panel Installation (legacy - Galvanized Steel Mount)

1. Attach tenon clamp brackets to 45° mount. Use 1/4” bolts and 1/4” locknuts supplied. Tighten nuts and
bolts securely.

a N

L —Tenon Clamp Bracket

45 Degree Mount

114" Bolt

T 1/4" Locknut

A, J

2. If needed, install bird deterrent spikes with 1/4” bolts and lock nuts as shown.

3. Attach the solar panel to the 45° mount. Use bolts, washers, and locknuts that were supplied. Tighten

nuts and bolts loosely—do not fully tighten at this stage.
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_~ 114" Nyloc Nut

| —1/4" Washer

__{—1/4" Bolt

4. Dirill 1-3/4” dia. hole in the pole in the desired cabinet location.

Your system includes a cap for the open top of the pole. The cap prevents debris from entering
the pole. There are plastic and metal versions of the cap:

NOTE ¢

The plastic cap is inserted into the top of the pole prior to attaching the solar mount bracket.
The metal cap is used by Miami-Dade County and is attached to the solar panel mounting
bracket before the solar panel is mounted on the pole. Instructions are provided at the end of
this section.

PLASTIC CAP INSTALLATION (FOR LOCATIONS OTHER THAN MIAMI-DADE COUNTY):

5. Fish solar panel harness through pole and plastic cap as shown, with black connectors at top

a A

ﬂ | Plastic cap

l 4 — —+—— Solar panel harness

____——— Hole drilled for cabinet pipe nipple
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METAL CAP INSTALLATION (Alternate Option):

6. Install the metal cap, grommet, and hardware onto the bracket as shown.

J

7. Lower solar panel and top of pole bracket down onto pole. For metal caps, route solar cables up through
grommet in cap. Make sure panel mount sits securely on top of pole cap as shown below (solar panel not
shown to allow visibility of pole top). When setting top of pole mount on pole, ensure two tabs are resting

on lip of pole cap. Also, look underneath solar panel to ensure wiring is not pinched.

|- Top of pole, cap

~

g T i =
. " -
| tww.ﬁmﬂd: Jissd 1]
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8. Mate black MC4 connectors from solar panel to those from solar harness. A click noise indicates they are

fully mated. Tuck excess harness length down into pole or coil up excess harness and cable tie securely,

if desired.
s A
— = Ak
« "CLICK"
\ /
9. Ensure solar panel is facing equator (pointing south if you are in the Northern Hemisphere).
- A
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10. Install and tighten 5/8” bolts, washers, and nuts to secure top of pole bracket to pole as shown.

_— 5/8" Bolt

I 5/8" Washer

~. 5/8" Locknut

\ /

11. Tighten four nuts and bolts securing solar panel to bracket.

4 )
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Top of Pole Solar Panel Installation (Cast Mount)

1. Install grommet and thread 6x 3/8” bolts into casting. Only thread in a few turns so bolts do not protrude
inside.

/ Grommet to protect harnesses
from top thread

6x supplied bolts suitable for 4.5" or
k 4" OD pipe (discard 1x longer bolt)

?/

2. Attach both sheet metal brackets to solar panel using supplied 1/4” bolts, washers and locknuts. Install

casting between brackets with supplied 3/8” bolts and washers. Tighten 3/8” bolts first.
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3. Attach solar panel to top of pole mount using supplied 1/4” bolts, washers and locknuts. Leave nuts finger

tight. DO NOT FULLY TIGHTEN at this stage.

~

~1/4" Lock Nut

—1/4" Washer

~1/4" Bolt

4. Slide casting over top of pole and orient so panel faces South (in Northern Hemisphere). Tighten the 6x

3/8” bolts to secure casting to pole (image shows solar panel removed for illustration purposes).

-

-

~

%

Note: Solar panel omitted
for clarity
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5. Tighten 1/4” bolts and nuts to secure solar panel to mount.

-

6. Route supplied solar panel wires down pole and through hole for cabinet conduit nipple (side of pole

shown).
. Jo
/\\ .
\/ \/
Hole drilled for AL
. . o
cabinet nipple Vo

\_ /
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Side of Pole Solar Panel Installation

1. Assemble side of pole mount using instructions provided. Install at 45° tilt angle unless advised otherwise

by Carmanah. Orient mount so panel will face the equator (pointing south if in the Northern Hemisphere).

;- N

South

\ J

Follow assembly and torque specifications provided with side of pole mount.

2. Attach solar panel to mount using direct bolt option or clamps provided.

4 N

0
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3.4 Cabinet Installation

:NOTE | Before mounting the cabinet to the pole, all wiring internal to the pole (power, LED,
optional StreetHub™ serial and ground cables) should be fished.

1. Loosen four nuts on back of cabinet and spread brackets outward. Tighten nuts to 20 ft-Ib.

On the back of the cabinet, there are 2 drill points that may be used for routing of liquid-tight
| NOTE conduit external to the mounting pole. Prior to drilling the cabinet, ensure there are no
"~ components which may be damaged on the inside of the cabinet.

2. Drill a 1-3/4” diameter hole in pole for cabinet pipe nipple at desired position. An optional hole plug kit is

available if the pipe nipple is removed from the cabinet (see below).

“

Hole Plug Hole Plug Installed
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3. Route cables from pole into cabinet and temporarily affix cabinet against the pole. For U-bolt mounting,
install U-bolts, washers and nuts then torque to 30 ft-Ib. For banding, install banding through openings in

brackets.

~

[
N
/

W

. i

. J

4. If desired, before tightening banding, brackets and banding can be adjusted inboard again (see below).

Tighten banding (up to 3/4” wide) as per banding manufacturer’s instructions.
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3.5 Overview of Cabinet Terminals

The G Series provides complete access to all electrical connection points that the installer will require when
connecting power, fixtures, and other equipment. Each terminal block is introduced below.

NOTE Not all harnesses are be prewired by Carmanah.

:NOTE ] Use ring terminals when connecting two or more wires to the same screw on a terminal block.
For highest reliability of the electrical connection, do not stack spade terminals.

Harnesses are attached within the cabinet at various points using cable ties for strain relief and cable
management. Attachment points may include adhesive cable tie bases, screw mount cable ties, and “dog bones.”

4 )

N J

LED Terminal Block

The LED terminal block is a 16-position connector for attaching the light bars, circular beacons, and LED signs.
The 16 connections are arranged in four “LED groups” of four connections per group.

D | R

8|2 & |Round
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An LED group can be used to wire one light bar, two circular beacons or two LED signs. Each LED group has a
Bank 1 pair (positive and negative) and a Bank 2 pair. Alternating flash patterns cycle back and forth between
Bank 1 and Bank 2. If the flash pattern is set for unison and there are fixtures attached to both Bank 1 and Bank
2, both fixtures will flash in unison even though they are on different banks.

All four LED Groups are wired in parallel. That is, all B1+ are wired together, all B1- are wired together, and so
on.

NOTE The EMS is pre-configured for the load type and color specified at time of order as indicated
on the checkboxes next to the User Interface. Ensure the connected loads match the label.

N The bottom four crimped terminals differ in appearance but there is no functional difference
OTE ) . .
between these fixture connection points and the others above.

Because of the parallel connections between the four LED Groups, when a given bank is
NOTE flashing, the current from the EMS LED driver will divide up among the fixtures attached to
that bank.

The LED terminal block label provides the colors of the fixture wires that are to be connected at each terminal:

Fixture Label Marking Wire Color Bank
BK Black B1+
i WT White B1-
Light Bar RD Rod o
GN Green B2-
Circular Beacon RD Red B1+/B2+
BK Black B1-/B2-
i RD Red B1+/ B2+
LED Sign BK B look et

Input/Output Terminal Block

The Input/Output terminal block is where input/output signal, switched control voltage, and unswitched supply
voltage connections are made. The top six positions on the Input/Output terminal block are always prewired to the
EMS by Carmanah. Position six and seven (DC-) are connected in parallel via a jumper. Position 8 is prewired
only when the optional DC Relay Kit is ordered.

OouT1
ouT2

DC+ 5
DC- 6
DC- 7

SWDC+
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Related functions within the Input/Output terminal block are grouped together:

INPT+ These are the hardware pushbutton or switch inputs that are referenced in the INPT
(Input) section of the user interface instructions. Multiple connections are made in

INPT- parallel. For information on configuring the behavior of the INPT terminals, see Input
Type in Section 6.1.

ouT Used for Applied Information time switches only. Pulses of voltage (relative to DC-)
indicate the system is operating with no detected fault.

OouUT2 This terminal provides a steady +12 V (nominal, relative to DC-) signal whenever the
fixtures are activated and no faults are detected. See note below regarding OUT2 load
voltage and current considerations. For information on configuring, see Digital Output
in Section 6.1.

DC+ The DC+ / DC- terminals provide 12V DC to power devices such as third-party time

DC- switches (15V DC on AC-powered systems).

DC- The DC- terminal is bridged to the DC- terminal above.

SWDC+ Wired to output of DC solid state relay for units with optional DC Relay Kit, see Section

3.7,

Due to the variety of devices and fixtures that can be connected at the Input/Output terminal
block, the color assignments shown on the terminal block label may not be correct in all
cases. Please confirm correct connectivity and polarity for each fixture or device type.

The pushbutton input (INPT+, INPT-) is not a dry contact type. There is always 12-15VDC
present between these terminals, regardless of input configuration (NO, NC, or Button, see
Section 6.1). When connecting input devices other than standard traffic pushbuttons,
consideration must be given to electrical compatibility. Failure to isolate input signals
operating at different voltages or connection of devices that are designed to operate in a
different voltage range could result in poor performance or equipment damage. Please
contact Carmanah for additional support on connection of non-standard input devices.

The voltage available at the OUT2 terminal changes depending on the current flowing through
OUT2. See Digital Output in Section 6.1.
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DC Input Power Terminal Block

The DC Input Power terminal block is where input power arrives within the G Series cabinet, passes through
fusing, and then continues on to the EMS through two 15A fuses. The G Series operates on nominal 12-volts DC
power, which is provided either by a battery and solar panel in solar-powered systems, or an AC/DC power supply
in AC-powered systems. Note the polarity of the terminals which have been laid out to maximize the distance
between positive and negative and prevent accidental shorting.

Battery /
DC Power

DC Input Power
K p

Use the following table when connecting the solar panel harness to the DC Input Power Terminal Block:

Polarity Solar Panel Harness DC Input Power Terminal Block
Positive (+) Red wire with yellow heat-shrink YL+ (Yellow wire to EMS)
Negative (-) Black wire with brown heat-shrink BN- (Brown wire to EMS)
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carmanah’

3.6 Installation of Cabinet Terminals

1. Install pushbutton harness: connect red pushbutton wire terminal to INPT+, black pushbutton wire to

INPT-, torque terminal screws to 12 in-Ib.

/
Input/Qutput
INPT+

ouT BI) .
0uT2 JEDED L

"

swoc+  Ro|JEDED

2. Install flashing beacon harnesses:

e For round beacons and LED-enhanced signs, match the red/black wires to the RD/BK text in the Round
column of the LED label.
e For RRFBs, match the black/white/red/green wires to the BK/WT/RD/GN text in the RRFB column of

the LED label.
e Torque screws to 12 in-Ib and secure cable jackets to chassis with cable ties.

O

oy - 1eTER
©> carmanah’ 41772
eton

Input/Qutput

INPT+ RD
INPT-  BKor YLWT
ouT1 BL
ouT2 GY]|
DC+ RD/WT
DC- BK/WT

i_'j®

DC-
SWDC+

BK|
RD

| S—
Py vewas /

All B1+ terminals are wired in parallel. Similarly, all B2+ terminals are wired in parallel. As a
NOTE result, all beacons wired to B1+/- terminals will flash together and beacons wired to B2+/— will

flash together.
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3. For Solar systems: remove Solar and Battery/DC Power fuses from fuse holders on right side of cabinet
and connect solar panel harness terminals: red wire with yellow heat shrink to YL +, black wire with brown
heat- shrink to BN.

ELECTRICAL SHOCK HAZARD. DO NOT LET THE BATTERY TERMINALS COME
INTO CONTACT WITH ANY EXPOSED METAL.

Batteries are shipped fully charged. Use extreme caution when handling the batteries as
they can generate hazardous short-circuit currents. Remove all jewelry (bracelets, metal-
strap watches, etc.) before attempting to handle the batteries.

()
L4 L4
1 -
‘I; |I
[ | :
- r
W L4
YL RD
+ — | = +
Battery /
Solar DC Power
\ DC Input Power

4. For Solar systems: install battery into cabinet with terminals toward you. Install ring terminal on red
battery wire to positive (+) battery terminal. Install ring terminal on black battery wire to negative (-)

battery terminal.

Do not reinstall battery and solar fuses until all system wiring is completed. Unterminated
connections, if energized, may create a shock hazard or may cause damage to the battery or
other internal components.
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For AC systems, ensure AC supply power is off.

For AC systems: turn breaker in cabinet off. Install supply ground into bus bar terminal shown, torque to
20 in-Ib. Install supply line and neutral wires into AC Input terminals, torque to 6 in-lb. Secure cable jacket
to chassis with cable tie.

ELECTRICAL SHOCK HAZARD. DO NOT ENERGIZE AC SUPPLY OR TURN CABINET
BREAKER(S) ON UNTIL ALL SYSTEM WIRING IS COMPLETED

E‘ The ground bus bar accepts 4-14AWG copper wire.
The DIN rail terminal blocks accept 10 — 26AWG copper wire

H B A\
W —

AC Input Switched
AC Output

WT Neutral
BK Line

[GN Ground
BK Line
WT Neutral

@DODODE
CAUTI )N
15 i

High O

Voltage. /

7. Proceed with installation of other system elements described in Section 4 and Section 5.

Ensure cabinet door is fully closed and latched otherwise damage may occur.

NOTE The cabinet can be ordered with an alternate padlockable latch for extra security.
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

4.0 Fixture and Pushbutton Installation

4.1 RRFB Light Bar Installation

1. Feed the light bar cable(s) through the post, creating a drip loop.

~

Create drip
loop for Light
Bar cable

2. Mount the light bar universal bracket(s), feeding the light bar cable through the center of the bracket.
Bolts and banding not supplied.

Dual Light Dual Light Dual Light

Baron a2.5" Barona2" Bar on a 4"
s | Square Post Square Post Round Post

| /-——"
= S | j—=

Kh/\h

Single Light
Barona2.5"
Square Post

J
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

3. Mount the light bar(s) onto the universal bracket(s), feeding the light bar cable through the housing.

/

-

4. Bolt the light bar to the universal bracket as shown below.
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

5. Align the light bar toward the traffic as required. The angle can be adjusted +/- 3 degrees. Tighten

mounting nuts to lock in place.

rd

6. Secure the light bar cable using supplied cable ties as shown.
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

7. Push the light bar wires into the light bar connectors, following the color scheme as noted on the LEDs.

:NOTE | Mount the light bar so that the black and white wires are on the left side. This ensures that the
RRFB flash pattern, which must start on the left, is compliant with the FHWA requirements.

8. Skip to the end of this section if you have RRFB backplates, otherwise continue to step 9.

9. Slide on light bar cover and secure with the four provided #8 screws.

/

Two additional #8 screws are provided to prevent vandals from twisting the light bar grossly out of
NOTE alignment. These anti-vandal screws are installed through slots in the inner bracket into tapped
holes in the outer bracket as shown below.
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

Locations of Anti-Vandal Screws

10. If the pedestrian confirmation light is not required in one direction, use the supplied opaque label to cover

the indicator light.

/
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RRFB Backplate Installation
1. With the light bar already installed and wired, install the backplate over and behind the light bar with the

flanges facing forward.
Install light bar cover and align screw holes.
Slide back plate flanges forward over light bar cover.

Align and install four screws several turns, then tighten all four.
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

4.2

Circular Beacon Installation

1.

Thread the flashing beacon harness through the beacon arms, making a drip loop in the pole (not shown).
Mount the top flashing beacon arm to the pole using stainless banding or bolts (not supplied). Use the

gasket on the top mounting arm to ensure water doesn’t leak past the connection and enter the signal

head from the top.

—

o v

il

I
i Nut and gasket are

K inside signal head /

2. Connect the flashing beacon harness to the terminal block inside beacon housing according to the wire

connection table below. Complete the flashing beacon assembly and attach the bottom arm mount to the
pole using stainless steel banding or bolts (not supplied).

LED WIRE CONNECTIONS
Polarity: Wire from Wire to Wire to
y: EMS: Yellow LED: Red LED:
+ Red Yellow Red
- Black White White
.
e N
\
.
. J
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

4.3 LED Enhanced Sign Installation

LED enhanced signs can be mounted in different ways:

e Through-bolted to standard perforated square post or wing channels.

e Through-bolted to drilled round posts.

e Banded to round or irregularly shaped posts using optional banding brackets.

e U-bolted to different round posts using the optional pre-installed Z-bar Kits and appropriate U-bolts.

S -

1. Mark the top mounting hardware location on the post and the cable exit location 2” above it. If through-
bolting to a solid post, also mark the bottom hole location. Refer to table below for bolt spacing for the
specific type and size of sign being installed.

SIGN SIZE AND SHAPE | HOLE SPACING DISTANCE FROM TOP EDGE
24" DIAMOND 21 5.85
30" DIAMOND 29 5.94
36" DIAMOND 37 6.02
48" DIAMOND 48 8.7
24" STOP 18 2.2
30" STOP 24 2.33
36" STOP 30 2.45
48" STOP 40 2.83
30" YIELD 15 2.63
36" YIELD 20 2.76

48" YIELD 28 3

60" YIELD 36 3.5
30" SCHOOL ZONE 20 6.22
36" SCHOOL ZONE 25 7.07
48" SCHOOL ZONE 34 8.76
30X18" WRONG WAY 13 2.63
36X24" WRONG WAY 18 2.88
42X30" WRONG WAY 23 3.13
24x48” School Speed Limit 427 1.9
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JUNCTION BOX “ !
- _— T~ )3 7 DISTANCE FROM TOP EDGE
gﬁ/ g (SEE TABLE)
J |
- 1.75) \
K [ 175\ T T
- ={TOSIGN| (53—
 BACK / { 1o N HOLE SPACING
3 2 (SEE TABLE)

YJ\OPTIONAL Z-BARS

(USED WITH U-BOLTS)

:\BOTTOM SPACER

(NOT USED WITH Z-BARS)

2X ¢ 375
SIGN OUTLINE PER MUTCD REQUIREMENTS MIOUNTING HOLES

2. Dirill or enlarge and deburr cable exit hole to 3/4” diameter at

-*&Q&QQQQ&QQQV

the marked location on post or pole. Drill top and bottom 3/8”

diameter mounting holes if required.
3. Feed cable through cable exit hole, creating a drip loop, and
secure out of the way. 10” to 12” of cable should protrude

from the post.

[ NOTE | The cable can be led through existing 3/8” holes in
) standard square posts but care must be taken to align the

junction box entry hole as closely as possible when
tightening the sign down to prevent damage to the cable
and ensure the junction box lid fits properly. Enlarging the
existing hole to 3/4” is recommended.

l NOTE | The cable can also be fed later but it is easier to do so
’ before the sign is mounted to the post.

papuswWWwogsl 7|

207

Sign top
mounting bolt

4. Loosen the junction box cover retaining screw by a few turns and slide the cover off, set aside. Ensure

that the zip tie is in place and open before mounting sign to post.

9l-.01
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

5. Mount the sign to the post using compatible 5/16” hardware. Ensure hardware is in correct order—starting
with bolt, flat washer, nylon washer—so that the nylon washer is directly against the sign sheeting.
Ensure that the cable entry hole in the post is aligned with the junction box cable entry hole, especially for

U-bolted or banded signs.

/ N
.
/

boooocoococoopoocoseeosocosas

Peeecececeeeg¥eessssss s s s s o\

Through-bolted to square post

/)
S

Z-bracket sign U-bolted to post Banded to post

If supplying your own hardware, note the larger than typical thickness resulting from the

NOHTE integrated junction box.

/175
[ TO SIGN |—=—=
\ BACK /

/o186

| TO SIGN —= =

\ FRONT / . _——MOUNTING POLE
SHOWN FOR REFERENCE

NUT
TORQUE TO 8 FT-LB

5/16"
MOUNTING BOLT
FLAT WASHER /f/ LOCK WASHER

NYLON WASHER TO /
PROTECT SHEETING— L

INTEGRATED JUNCTION BOX
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

6. Route cable in junction box as shown and connect wires respecting polarity: red to “+” and black to “-*.

Loop the excess cable in the junction box as shown (push some back in the post if necessary). Tighten

and trim supplied cable tie to secure cable (sign hidden for clarity).

[NOT‘ The cable or cable tie may interfere with the junction box cover if they are not secured and
trimmed properly.

6. Reinstall the junction box cover and secure it in place by tightening the screw lightly (do not over-tighten).
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4.0 FIXTURE AND PUSHBUTTON INSTALLATION

4.4  Pushbutton Installation

If the system is wired for a pushbutton but one is not required (such as an advance RRFB),
insulate the ends and secure the wires.

| NOTE | ADA regulations specify that the button should be 42” from the ground.

NOTE

NOTE The pushbutton can be connected in either polarity.

The recommended maximum number of Polara Bulldog pushbuttons that can be connected in
parallel is 2.

NOTE

1. Prepare post according to button manufacturer’s installation instructions. Deburr hole that pushbutton
wiring will pass through.

2. Feed pushbutton cable through pole, creating a drip loop.

s N O
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