ELIMINATING SHARED NEUTRALS TO INCREASE EFFICIENCY AND SAFETY

m I | March 2020 l

Products & Solut1ons

The Purchasing Guide for Electrical Confractors wWwWw.epsmag.net

IR S [

" UPGRADING LEGACY : i~
BACKUP POWER SYSTEMS -

" WITH A MODERN HIGH

. "EFFICIENCY UPS

A WHITE PAPER BY
MITSUBISHI ELECTRIC



Simplify and Enhance Your Monitoring and Reporting Capability

6 Environmental Data Loggers

LIGHT - SOUND - HUMIDITY - MOISTURE - CO2 GAS - TEMPERATURE - IR TEMPERATURE - WIND SPEED/FLOW

* Compact and lightweight

* Simple-to-use

« Hand-held or wall mountable

« Data logging up to 1 million measurements
* User programmable

* Multi line backlit display

» Wirelessly communicates with AEMC's
Thermal Imaging Cameras

* |JSB and Bluetooth® communication

+ Analysis/Report generating software
included

» Battery or USB powered

Lightmeter Model 1110 WWW.aemc.com
sales@aemc.com

© AEMC

INSTRUMENTS
CHAUVIN ARNOUX GROUP

FOR FREE INFO, CIRCLE 1 ON READER SERVIGE CARD



DON'TLET YOUR
BUSINESS GO DARK

If downtime in your business equals disaster, Mitsubishi Electric achieves
the highest reliability among backup power electronics suppliers. Our
proprietary technology delivers continuous critical power in the most
demanding environments at the highest levels of efficiency.

It's time to rethink your UPS.

’ MITSUBISHI
A N ELECTRIC
UNINTERRUPTIBLE POWER SUPPLIES

FOR FREE INFO, CIRCLE 4 ON READER SERVICE CARD whtr. mitsubishicntical .com



CONTENTS

26

COVER STORY

6 Upgrading Legacy Backup Power Systems
with a Modern High Efficiency UPS
A WHITE PAPER BY MITSUBISHI ELECTRIC

COMPANY PROFILE

20 Protect Yourself

Miller Safety Consultants — A Leader in Arc Flash Protection

COMPANY PROFILE

22 Generator InterLock Technologies, LLC
PRODUCT SPOTLIGHT

24 Gardner Bender Portable Cyclone®
Powered Conduit Bender

FEATURE

26 Eliminating Shared Neutrals to Increase
Efficiency and Safety
BY PETER LAFRENIERE

Products & Solutions

DEPARTMENTS

30 INDUSTRY NEWS
34 NEW PRODUCTS e
40 AD INDEX :

i E——

ON THE COVER

Mitsubishi Electric © SCANRAIL | DREAMSTIME.COM

2

Electrical Products & Solutions MARCH 2020

Products & Solutions

The Purchasing Guide for Electrical Contract www.epsmag.net

PUBLISHER
Danny J. Salchert

OFFICE MANAGER
Anita Salchert

CREATIVE DIRECTOR
Derek Gaylard

CIRCULATION DIRECTOR
Pam Fulmer

CONTRIBUTING WRITER
Peter Lafreniere

Communications, Inc.

PRESIDENT
Danny J. Salchert

EXECUTIVE AND
ADVERTISING OFFICES

2009 Eagle Ridge Drive
Birmingham, AL 35242
phone: 205.981.4541
fax: 205.981.4544
www.epsmag.net
danny@epsmag.net

Electrical Products & Solutions™ is published
twelve times a year on a monthly basis by ABD
Communications, Inc., 3591 Cahaba Beach
Road, Birmingham, Alabama, 35242, USA.
Electrical Products & Solutions™ is distribut-
ed free to qualified subscribers. Non-qualified
subscription rates are $57.00 per year in the
U.S. and Canada and $84.00 per year for for-
eign subscribers (surface mail). U.S. Postage
paid at Birmingham, Alabama and additional
mailing offices.

Electrical Products & Solutions™ is distributed
to qualified readers in the electrical contracting
industry. Publisher is not liable for all content
(including editorial and illustrations provided by
advertisers) of advertisements published and
does not accept responsibility for any claims
made against the publisher. It is the advertiser’s
or agency’s responsibility to obtain appropriate
releases on any item or individuals pictured in an
advertisement. Reproduction of this magazine
in whole or in part is prohibited without prior
written permission from the publisher.

POSTMASTER: Send address changes to
ABD Communications, Inc., P.O. Box 382885
Birmingham, Alabama 35238-2885

PRINTED IN THE USA




LED Lamps and Luminaires
The lights you need...everyday

_un.--:'.zr‘ﬂ':.-n—u Iy
- '-l am. l\':




REPAIR GCONDUIT IN A SNAP!

No Tape * No Plastic Straps * No Metallic Straps

Designed especially for power, communications
and fiber optics.

s J | | Al E - i | i
Remove damaged Cut split duct anap in Attach F-n-sh job in
conduit conduit to fit place adapters recond time

“The World Leader In Split Conduit Products”

() &
o ——

FOR FREE INFO, CIRCLE 6 ON READER SERVIGE CARD

Conduit Repair Systems, Inc. n—\

The World Leader In Split Conduit Products

800.670.1804 = 435.673.8724 fax = crs@conduitrepair.com = www.nnnduitrepﬂlr.uum



Powersight

Introducing the PS5000 Power Quality Analyzer

The latest in the
- - N | PowerSight family of analyzers

Pawersight. -

Widest range of accessories

@
I\
C

i
K " b
. N

]

Compact 3-phase monitoring and analysis

8 triggering modes for each phase

Virtually unlimited logging with 5D card
Redundancy in storage and communications

cQE

FOR FREE INFO, CIRCLE 7 ON READER SERVICE CARD

PowerSight by Summit Technology
2246 Monument Blvd, Pleasant Hill, CA
1-925-944-1212 + sales @ powersight.com = waw. powersight.com



cover

STORY ‘ Mitsubishi Electric

Upgrading Legacy Backup Power Systems
with a Modern High Efficiency UPS

A WHITE PAPER BY MITSUBISHI ELECTRIC

INTRODUCTION

There is a growing trend in the UPS industry
to create a highly efficient, more lightweight
and smaller UPS system. Data centers
across the world are constantly searching for
new ways to maximize reliable UPS power
while minimizing the UPS and associated
equipment footprint. In addition, operating
costs for large data centers always will be
a priority.

In applications that require a smaller capacity UPS (less than
200 kW), true on-line double conversion transformerless UPS
systems have emerged as the topology of choice since the early
2000’s. In larger applications, most legacy UPS systems con-
sisted of a UPS with a transformer, or multiple smaller UPS
power modules paralleled together to achieve the required ca-
pacity. Most UPS manufacturers were finding it difficult to cre-
ate a true on-line double conversion transformerless UPS sys-
tem larger than 200 kW due to factors such as ground faults,
high frequency noise and efficiency.

Transformerless UPS systems utilize Insulated Gate Bipolar
Transistor (IGBT) for all power conversion processes (AC/DC
converter, DC/DC chopper and the DC/AC inverter). IGBTs are
much faster than the traditional thyristor and can be controlled
by simply toggling an on/off gate signal using a digital signal
processor and a field programmable gate array as opposed to
waiting for a zero crossing. When the gate signal is removed,
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the IGBT turns off. The combination creates a series of pulses
to re-shape existing voltages (conversion from AC to DC and
from DC back to AC).

As with any switching power electronic, the device itself has
power losses. For the IGBT, the two primary losses are the con-
duction losses and the switching losses. Since the IGBTSs are
being turned on and turned off much faster, the switching losses
will increase creating a less efficient system. This is a challenge
most manufacturers were unable to overcome in larger capacity
UPS systems up until just a few years ago.

For this reason, many UPS manufacturers remained using
thyristors as opposed to IGBTs in the converter section of the
UPS (rectifier section) for many years. Although there are many
benefits in using IGBTs in the converter section, a decrease in
efficiency prevented them from being a preferred option for
most in larger UPS kW rated systems (above 200 kW) for quite
some time. In the UPS inverter, the benefits of the IGBT switch-
ing speed have far outweighed the decrease in efficiency.

It is important to note that a transformer serves many pur-
poses in the UPS system. Even if the UPS utilizes IGBTs for
switching, a transformer would still have a purpose. Other tech-
nologies such as the IGBT switching controls and fault detec-
tion still need to be considered.

This paper will discuss the new technologies used in transfor-
merless UPS systems and the advances in the Mitsubishi 9900
series UPS systems.

Background

Before the advances in UPS controls and the benefits of the
IGBT in the converter and inverter (CONTINUED ON PAGE 8)
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Figure 1: 6 pulse rectifier with optional transformer

Figure 2: 12 pulse rectifier with optional transformer

Figure 3: Diode Bridge rectifier with optional transformer

can start to be appreciated, the primary and secondary purpos-
es of the transformer in traditional UPS systems must first be
discussed.

CONVERTER SECTION:

The main purpose of the converter section of the UPS is to
convert the AC utility power to DC power. The most popular
power electronics used for this process are the Diode (6 pulse),
the thyristor (SCR 6 pulse and SCR 12 pulse) and the IGBT.
Until recently, the 6 pulse and the 12 pulse SCR rectifier had
been the most popular.

As shown in figure 2, the 12 pulse SCR rectifier uses an isola-
tion transformer in combination with two 6 pulse SCR rectifiers
(figure 1 shows a 6 pulse SCR rectifier). The 30 degree phase
shift provided by the transformer is the main purpose of the iso-
lation transformer. The two 6 pulse SCR rectifiers will alternate
to create twice as many pulses. The 12 pulse SCR rectifier will
produce fewer harmonics than the single 6 pulse SCR rectifier
allowing for a smaller harmonic filter.

‘ Mitsubishi Electric conmnuep From pace 6)

The diode bridge converter (figure 3) is similar to the 6 pulse
SCR rectifier, except the diodes are natural commutation (natu-
ral on and natural off). The benefits of the diode bridge are bet-
ter efficiencies and lower harmonics compared to a traditional
SCR rectifier.

Every rectifier, regardless of the technology or power elec-
tronics used, will produce harmonics. For all technologies but
the IGBT (figure 4), these harmonics are greater than desired
for most electrical systems, including the backup generator.
Therefore, an input filter is required to reduce the harmonics
to less than 10% iTHD. As shown in Figure 5, the input filter is
comprised of an inductor with a parallel capacitor. The trans-
former, in this case, helps add inductance to the line to further
reduce the harmonics. Figure 6 shows reflected harmonic dis-
tortion on input current waveforms from their respective rectifi-
er or converter technology.

Finally, the isolation transformer used in the converter sec-
tion of the UPS system will provide isolation between the UPS
module and the utility. This isolation helps protect against DC
ground faults caused by the batteries and will minimize damage
to the upstream distribution system due to a separation in the
transformer input and output windings.

Although some manufacturers have started using IGBTs in
the converter section, most vary in the switching speed of the
IGBTs. The benefit of using a slower switching speed for the
IGBT converter is a higher efficiency (less switching means
less switching losses). In this case, the IGBT converter will still
produce larger amounts of harmonics, which will require a low-
er frequency input harmonic filter (similar to the harmonic filter
for the SCR rectifiers).

The problem with lower frequency input harmonic filters on
the UPS converter is the leading power factor at small loads.
When the UPS system is operating at a reduced load, the ra-
tio of capacitance in the input filter to the load becomes very
large and will produce a leading power factor from the UPS.
This leading power factor can result in generator compati-
bility issues. To eliminate these issues, an active input filter
(switching harmonic filter capacitors in and out of the circuit
depending on the load) will need to be used or the input filter
would need to be disconnected both resulting in an increased
harmonic content.

DIGITALLY CONTROLLED IGBT CONVERTERS:

IGBT converters offer many benefits over SCR type rectifi-
ers if applied correctly (see figure 4). The IGBT converter can
switch at speeds in the kilo-hertz range as opposed to the slower
SCR rectifier, which fires pulses in the hundreds-hertz range.

The reason the SCR rectifiers can not be switched faster is
because the thyristors are turned on by a gate signal, but turned
off by natural commutation (zero crossing of the AC input sine
wave) or by a snubber circuit. If used properly with a digital
signal processor and a Field Programmable Gate Array, the
IGBT switching can be controlled to minimize the harmonics
normally produced by a converter, thus eliminating the input
harmonic filter.

As stated above, the problem exists with the UPS efficiency.
If the IGBT converter is turning on and off in the kilo-hertz
range, and the IGBT inverter is turning  (CONTINUED ON PAGE 12)
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Figure 4: IGBT converter with optional transformer

Figure 5: Filters for the rectifier section (left) and inverter
section (right)
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Figure 6: Input current harmonic comparison

Figure 7: IGBT switching 2-level (top) and 3-level (bottom)
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on and off in the kilo-hertz range, the switching losses will
quickly add up creating a less efficient UPS.

INVERTER SECTION:

Most manufacturers have recognized the importance of using
IGBTs in the UPS inverter. The faster switching capabilities of
the IGBT, if controlled properly, will result in a less distorted
sine wave and will offer better response to various steps in the
output loads and improved compatibility with downstream static
transfer switches.

The IGBTs are fired in a series of pulses, which are used to
invert the DC from the converter (or batteries) into a clean sine
wave (refer to figure 7). Since the pulses are not continuous, high
frequency noise is generated from the inverter. The high frequen-
cy noise and harmonic content on the output side of the UPS is
filtered using an output filter and an output isolation transformer.

In addition, the isolation transformer on the output of the UPS
provides a means to re-establish a neutral ground bond for the
downstream distribution.

The Mitsubishi 9900 Series Transformerless
UPS Systems

As mentioned earlier, there are many different factors that
need to be considered when designing a transformerless UPS
system. Ideally, the UPS should be designed with minimal loss-
es throughout the conversion processes (high efficient UPS).
This was one of the design goals for the 9900 series UPS. After
researching the available power conversion technologies, it was
concluded that the three-level topology offered the most benefits
while improving the reliability of the system.

The three-level topology reduces the switching losses asso-
ciated with IGBTs. The result is a more efficient True On-Line
Double Conversion UPS system that maintains this higher level
of efficiency at loads as low as 10% on the UPS system (refer-
ence “The Power of Green: Mitsubishi 9900A Series High Effi-
ciency True On-Line Double Conversion Uninterruptible Power
Supply (UPS)”).

Adding to the efficiency improvements of the 9900 series is
the reduction of the filtering requirements. The input current
harmonics of the 9900 is controlled to less than 3% at 100%
load without the use of a low frequency harmonic filter. Only a
small high frequency filter is required for the input of the UPS.
Generator compatibility issues due to harmonics and leading
power factor are eliminated by reducing the overall input capac-
itance by eliminating the low frequency harmonic filter.

On the output, since the Three-Level Topology generates
pulses that more closely resemble a sine-wave (see figure 7), the
output filter is also minimized. The combination creates a high-
ly reliable and efficient True On-Line Double Conversion UPS
system. Reducing the size of the UPS filters and eliminating
the transformer will also reduce the size and weight of the UPS
system and increase the efficiency.

To further enhance the improvements in technology, the 9900
series UPS systems are designed with the newest, most advanced
generation of Mitsubishi designed IGBTs. Mitsubishi UPS sys-
tems are using fifth and seventh generation IGBTs which offer
better efficiencies, improved reliability and a lower gate voltage.

Although these are all great benefits for (CONTINUED ON PAGE 14)
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Figure 9: 100% step load on a 9900 series UPS without batteries
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Figure 10: MMS system with (1) module added to the parallel bus

the customer, the UPS control techniques and the UPS re-
sponse to different types of faults that can occur must now be
considered.

Control System

Switching the IGBTs faster is of great benefit, but more im-
portant are the control techniques used for the gate signal. The
Mitsubishi 9900 series UPS utilizes a high speed Digital Signal
Processor (DSP), Application Specific Integrated Circuit (ASIC)

‘ Mitsubishi Electric conmnue rrom pace 12)

and Field Programmable Gate Array (FPGA) for control.

As shown in the block diagram of the control circuit, Figure
8, the 9900 series UPS uses a minor current control loop with
a major voltage control loop to provide a precise response to
various conditions imposed on the UPS.

Data from the voltage major control loop is collected and
evaluated in the digital signal processor (DSP). The field pro-
grammable gate array (FPGA) is used to collect information
provided by the DSP in addition to comparing the currents from
the current minor control loops. Application specific program-
ming in the FPGA processes the information and provides a
switching sequence to compensate for the specific scenarios the
load presents.

The multiple feedback control loop allows the UPS logic to
quickly detect changes in current in addition to detecting devi-
ations to the voltage allowing for more precise control of the
IGBT switching. By using the DSP and the FPGA, which have
samplings rate greater than 100kHz (1,667 times per cycle), the
switching sequence of the IGBTSs can be manipulated to provide
complete control of the power conversion processes.

In the event a fault occurs (including short circuits) which
produces currents exceeding the current limits of the UPS (input
or output), the control circuit will immediately stop firing the
IGBTs and initiate the opening and closing of the contactors.
On the converter section, the input contactor will open and the
UPS will operate from the battery source. On the inverter, the
UPS will initiate a transfer to bypass to allow the bypass current
protection to clear the fault.

With minimal voltage distortion, the UPS will support any
currents that do not exceed the limits of the system, including
downstream inrush currents. For example, the UPS inverter can
support 0% to 100% step loads on the UPS output while main-
taining a voltage with less than 2% deviation (See Figure 9).
Since the converter section is also controlled using the same log-
ic, the converter can support the same step loads to the input of
the inverter. Therefore, the UPS does not require power from the
battery system to perform this step load.

Control in Multi-Module Applications

The 9900 series UPS is capable of multiple module configu-
rations (MMS), up to eight kVA matched units in parallel. For
all multi-module 9900 series UPS systems, single modules are
used without any changes. The same logic is used in each UPS
in the multi-module configuration. For a multi-module system,
redundant Cat Se cables are used to connect the DSP and the
FPGA of each UPS together. Therefore, the control logic will be
looking at its own minor and major control loops, and also the
information from the other UPS control loops, to match the out-
put of each UPS on the critical bus. The result is a multi-module
system which can instantaneously share load while maintaining
clean, reliable, regulated and uninterrupted voltage on the criti-
cal bus (refer to figure 10). Since the 9900 series multi-module
configuration is used with individual single module UPS sys-
tems, the control logic is completely redundant.

Virtual Neutral

Line-to-line noise produced by the high frequency switching
inside the UPS system is easily filtered (CONTINUED ON PAGE 16)
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Figure 11: The 9900 series Virtual Neutral

Figure 12: Virtual Neutral with the output voltage to ground
reference calculations

using the small input and output filter of the UPS. However, high
frequency line-to-neutral components are not suppressed due to
an absence of a common connection between the three phases
(neutral connection).

To filter these components, the 9900 series UPS uses a virtual
neutral as shown in figure 11, which is created by connecting
the common point of each of the filter capacitors to a common
point. By virtue of this connection, the common mode harmon-
ics are passed through the virtual neutral of the UPS system.

In addition to the input connection, the virtual neutral is also
tied to the common point of the output filter, where the common
mode harmonics are cancelled by the output of the inverter, as
shown in Figure 11. During battery operation, the input contac-
tor for the UPS system (CB1) is opened and the common mode
harmonics are eliminated from the equation.

The potential of the Virtual Neutral is derived from the three
phases on the input. A capacitor is added between the system
ground and the virtual neutral. This capacitor, under normal
conditions, will have minimal potential across the terminals and
minimal current, as the potential of the virtual neutral and the
system ground is the same.

As shown in Figure 12 (including the following calculations),
confirmation can be made that the output phase voltage refer-
enced to ground will be the same as the output phase voltage
referenced to the virtual neutral. The input common mode har-
monics are introduced through the Virtual Neutral, but cancelled
by the output common mode harmonics.

Fault Conditions
The 9900 UPS system is monitoring fault conditions in multi-
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Figure 14: Ungrounded Phase-to-Ground Fault

ple ways (voltage differences, current flow and current limiters)
and will detect these faults depending on the installation of the
system, the configuration of the distribution system and the con-
ditions of the fault.

As mentioned above, if a fault condition occurs on the out-
put of the UPS which produces a large amount of current, the
UPS system current minor loop, current limiter and the FPGA
will detect the instantaneous over-current. The PWM will then
stop firing the IGBTs in the inverter and transfer the system
to bypass so the bypass over-current protection can clear the
fault (Figure 16). In addition, during an output short circuit, the
output voltage will try to collapse. The voltage major control
loop with the DSP along with the FPGA will maintain the volt-
age at first. If the current from the short circuit extends beyond
the capabilities of the inverter logic to maintain proper volt-
age regulation, the DSP and the major control loop will sense
a collapse in the output voltage and the system will detect an
instantaneous overload.

The same would apply to a fault on the utility side of the UPS
system. The converter logic will sense an immediate drop in
voltage and the FPGA will stop firing the IGBTs in the UPS
converter going immediately to battery operation.

DC Ground Fault Conditions:

If a DC Ground fault occurs as in Figure 13, the potential
of the system ground will be different than the potential of the
Virtual Neutral. This potential difference will be detected by the
UPS system and viewed as a safety hazard. The UPS will alarm
on a DC Ground Fault condition. The circuit is also being mon-
itored by the chopper circuit logic to detect improper voltages
and current levels.

Ground Fault Detection

As shown in Figure 14, if the utility source for the UPS is not
grounded (no neutral-to-ground bond), the presence of a ground
fault will present a potential difference between the UPS Virtual
Neutral and the system ground. Therefore, the fault will be de-
tected by the UPS. (CONTINUED ON PAGE 18)
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Figure 15: Grounded Phase-to-Ground Faults

Figure 16: Phase-to-Phase Faults

As shown if Figure 15, if the utility source for the UPS is
grounded (neutral-to-ground bond is installed), the presence
of a ground fault will result in a second connection to ground
and will produce zero sequence currents. These zero sequence
currents will be detected by the UPS.

Summary

The 9900 series UPS is a high efficiency True On-Line Dou-
ble Conversion transformerless UPS designed specifically for
large power applications. It uses an IGBT converter section with
advanced control circuitry to eliminate common mode harmon-
ics and leading power factor issues with the upstream genera-
tors. The minor and major control loop used with the Digital
Signal Processor and the Field Programmable Gate Array for the

IGBT inverter results in precise control of the output voltage for
maximum coordination with downstream Power Distribution
Units and Static Transfer Switches. The Virtual Neutral allows
the UPS logic to monitor all types of faults including system
ground faults to offer maximum protection for critical loads.

The result is a UPS which can deliver reliable output power to
your critical load with minimal footprint while saving the cus-
tomer money through an efficiency of greater than 97% at 100%
load. The 9900 is available in sizes ranging from 72 kW to 2000
kW (SMS) and up to 12,000 kW (MMS).

References: “The Power of Green: Mitsubishi 99004 Series High
Efficiency True On-Line Double Conversion Uninterruptible
Power Supply (UPS)” by Dean Richards and Junichiro Onishi.
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PROFEILE ‘ Miller Safety Consultants

Protect Yourself
Miller Safety Consultants —

A Leader in Arc Flash Protection

VINCE MILLER STARTED MILLER SAFETY CONSULTANTS,

veteran owned business in 1999. The goal of the business
was to provide cost effective safety consulting, employee
training such as: confined space entry, fall protection,
electrical safety and provide sales of electrical shock and
flash protective equipment and fall protection equipment
to businesses in the Washington DC area.

Reliance Industries provided fall pro-
tection products and much of the sales
and training was on behalf of the suppli-
er. In 2000, the owner decided to retire
from his business, and Vince decided to
discontinue the fall protection line of his
business and concentrate more in the
electrical training and products.

Vince had been a distributor for Cer-
tified Insulated Products (CIP), a manu-
facturer of electrical insulated tools and
electrical arc flash clothing manufac-
tured by Otex in Rochester, New York.
As a distributor, Vince provided sales
through his internet website and much
through relationships with electrical con-
tractors. His training was a classroom
environment and was provided direct-
ly to customers but he also taught as a
sub-contractor for other safety consult-

ing companies and the Chesapeake Safe-
ty Council in Baltimore, Maryland. In
2005, Vince partnered with Vivid Learn-
ing Systems in Cascades, Washington
to provide on-line training in safe work
practices.

Training in electrical safe work practices
is still provided locally in the Washington
DC area and as a partner with an electrical
engineering firm and online. The training
is based on the Occupational Health and
Safety Administration (OSHA) standards
and the National Fire Protection Associa-
tion (NFPA) 70E standard.

Miller Safety Consultants is now a
distributor for Cementex USA, Burling-
ton, New Jersey, for insulated tools and
equipment and clothing from OTEX Pro-
tective, Rochester, New York.

The majority of his sales of products

« 2T CFM bloweer fans

4. Faulson face shields and brackets

G, LELY Head Lamp included

UrrraLicHT Premium

2. Mihwaukes M12 rechargeable battery and receiver
3. 1:1 Balance: Perfectly balanced back-to-front

5. Hood Handle for easy removal or transport

are from the web-based store. Cemen-
tex is nationally known for their quality
equipment. Otex Protective is becoming
more known for their quality clothing.
For years, they have manufactured their
products under other provider labels.
Vince chose to not create his clothing
line, but to sell the manufacturer product.

Vince has worked with many electri-
cal company employees to fine-tune the
clothing to be more comfortable for the
user. Working closely with the manu-
facturer, they have made slight changes
in how the cloth pattern was modified
to meet final production. An example is
the lightweight 40 Calorie vented hood
offered by Otex.

The material is of the latest technology.
The vented assembly is constructed for
balance on the back of the hardhat and
the airflow is 27 CFM to prevent fogging
of the face shield and provide cooling to
the worker. It took over a year to develop
the product with the user prior to having
the hood “flash tested”. This product is
now standard issue with many electrical
contractors.

Being a small business and having
quality providers has resulted in satisfied
customers for Miller Safety Consultants.
Being a direct supplier for OTEX Protec-
tive, another small business means cus-
tomized customer needs can be met. o

For more information, visit
Miller Safety Consultants at:
www.electricalsafetysupply.com,email
Vince at: sales@millersafetyltd.com
or give him a call at (703)367-0404.

1. V5™ High-Volume Ventilator with ArcSense interrupies™
= Patent-Pending ArcSense Interrupter™ shuts off airflow after an
arc flash, preventing further inhalation of manganese fumes

« Snap-in design, removable in seconads
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Generator Interlock Technologies, LLC

Generator InterLock
Technologies, LLC

GENERATOR INTERLOCK TECHNOLOGIES, LLC, is a small-
based company that manufacturers and sells its products
across the country. The company was founded after Hur-
ricane Isabel hit the east coast in 2003. The product was
developed to meet the need for a safe way to use portable

generators to power homes in the event of power loss.

The initial inspiration for the prod-
uct came from a persistent friend of an
electrician working for Master Electrical
Services. As electrical contractors, they
had seen various unsafe and illegal meth-
ods that people had used to try to power
their houses with their portable genera-

tors. The electrician set out to develop a
product that would meet National Elec-
trical Code requirements and at the same
time be cost effective and convenient for
the homeowner. From that original in-
spiration came a new company: Genera-
tor Interlock Technologies or GIT.

The Interlock Kit is a simple safety
product that locks out the Main breaker
in the existing home panel and allows for
the portable generator to power the home
through a back feed generator breaker.
While many electrical inspectors liked
the product; they all agreed that the
product would have to be listed to UL
standards. After thousands of dollars in
fees, rigorous tests, a year of changes and
modifications, the Interlock Kit was fi-
nally approved for production to be used
with panels listed under UL Standard 67.

The company started filling orders in
early 2005, using Master Electrical Ser-
vices as its basis for customer awareness.
Starting with a few kits that fit the most
recent Square-D and Cutler Hammer
panels, the offerings grew to over 30
different models in less than one year.
Generator Interlock Technologies now
has kits for panels from 30 years ago to
the most current and they continue to
add new kits to meet their customer’s

With the Interlock Kit, a qualified electrician
can install a complete system in 2 hours or less
by simply mounting the correct kit to the face of
the panel and wiring a generator convenience
outlet to a breaker installed in the panel.

needs. While contractors in Florida and
the North East are the biggest customers,
Interlock Kits have been sent throughout
the United States and parts of Canada.
Whether the power loss is due to costal
hurricanes or from crippling ice storms
in the northern , GIT has a kit that will
allow customers to keep the power on in
their homes.

The Interlock Kits are designed to be
installed by licensed electricians and
are cost effective for both the customer
and the installer. Other products on the
market such as generator sub-panels and
transfer switches require extensive rewir-
ing of the home panel, often taking the
electrical contractor 6 to 8 hours to in-
stall. With the Interlock Kit, a qualified
electrician can install a complete system
in 2 hours or less by simply mounting the
correct kit to the face of the panel and
wiring a generator convenience outlet to
a breaker installed in the panel.

To use their portable generator, a
homeowner plugs an extension cord
from their generator to the new gener-
ator convenience outlet. He then starts
the generator, turns off the main breaker,
slides the Interlock Kit, turns on the gen-
erator breaker and selects the circuits for
use up to the capacity of the generator.

Generator Interlock Technologies’ Kit
is a defining safety product that has been
recognized as a Innovation Award Win-
ner by Electrical Contracting Products
magazine and one of the Top Products
by Electrical Products and Solutions
magazine.

Generator Interlock Technologies,
LLC, has taken a problem of safety and
convenience and developed a system to
keep danger and expenses to a minimum.
Starting with an idea of helping a friend
in need, to helping thousands across the
country, GIT continues to grow due to its
commitment to deliver a quality product.
Visit www.interlockkit.com for a com-
plete list of products and details. o
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INTERLOCKIT

A Generator InterLock Technologies Product

Generator
InterLock
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Ilumkly & Safely Connect

Portable and Standby Generators to
Home Panels with the INTERLOCKKIT

Advantages over existing options include:
* (uick installation that provides the contractor and consumer with less cost.

= Dur kits allow you to salely and legally use generators to feed the existing
panel, permitting quick and convenient use of all original circuits.

* InterLock Kits retrofit to any existing panel and reguire
no additional wall space.

» Tested for use with UL 67 Listed Panelboards
Rel. Wyle Laboratories Test Report TH2431-01

= §ame day shipping available on all models.

Quick installations make you more money.
Do yourself and your company a favor and
learn more about the InterLock Kit today!

| To order or learn more about the INTERLOCKKIT
visit us at www.interlockkit.com or call 804-726-2448
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SPOTLIGHT ‘ Gardner Bender

Gardner Bender

Portable Cyclone®

Powered Conduit Bender

INTRODUCING THE INNOVATIVE NEW Gardner Bender
Portable Cyclone® powered conduit bender for bending
1/2” - 17 EMT, Rigid, IMC, and 1/2” - 3/4” PVC-Coated Rigid
conduit, all on a single shoe! The bender uses a standard
pipe threader as a power source, making it versatile and
quick to set up with a commmon jobsite tool.

It is compatible with most pipe thread-
ers on the market. The Portable Cyclone®
is designed with portability in mind.
Weighing in at just 35 1bs (about 53 lbs
with a pipe threader attached), this bend-
er is easy to carry around on a jobsite or
up and down stairs. Reduce the risk of
injury by removing the need to bend larg-
er sizes of conduit using a hand bender
or lugging around heavy equipment and
conduit. Make work more efficient by
saving time on the jobsite.

Performing precise bends with re-
peatability has never been this
quick and easy, especially
for early stage apprentices.
It takes the guess work out
of bending to specific angles
and gives you the correct bend
every time. This is great for
larger jobs that require many
bends. Doing continuous bends
with a traditional hand bender or
mechanical bender would typi-
cally become tiring over time and
make it more difficult to consistent-
ly bend to the correct angle. But using
the Portable Cyclone® eliminates this
problem. It saves time on the job
site and is more efficient than
using a hand bender. It can
make a 90° bend in as little
as 10 seconds.

It is especially handy for doing
specialty bends like offsets and saddles
quickly. There are markings on the bend-
ing shoe to help do these bends easily.

The markings include deduct arrows,
rim notches, and back of 90° bend stars
similar to what’s seen on a hand bender.
Additionally, the Portable Cyclone® has a
bend radius to NEC requirements.

Setup is easy; just use the lever ad-
justment on the back of the bender to

adjust the level of the conduit, attach
the threader to the bender, and you can
begin bending. The bender can be po-
sitioned in either the vertical orienta-
tion or placed on its side to bend in the
horizontal orientation. The 3/4” thread-
ed legs can also be removed to create
a longer stand when it is placed on its
side. The bender is not only compatible
with the Gardner Bender Power Driver,
but also many common 11-R and 12-R
threaders on the market.

The Portable Cyclone® is the perfect
replacement for large and clunky me-
chanical benders that take up more room
in a service van or truck. Because there
is only one shoe for all sizes there are no
additional spare parts to carry around
and keep track of. It is small and light-
weight, making it easy to move around.
Rather than having to run bent conduit
through a jobsite, easily take the Portable
Cyclone® to bend in any location.

All this is available at a competi-
tive price versus similar benders on
the market. The Portable Cyclone®
is first option for bending 1/2” to 17
conduit that doesn’t break your
back or wallet! o

Gardnef:D
Bender

PORTABLE
CYCLONE
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Eliminating Shared
Neutrals to Increase

‘ MC Plus Cable

Efficiency and Safety

BY PETER LAFRENIERE, PRODUCT MANAGER

THE DEMANDS WE PUT ON ELECTRICITY

have grown over the past decade. Critical business func-
tions are becoming more reliant on continuously supplied
electrical power and technological advances have only
heightened this. To address technician safety and indus-
try demand, there have been modifications and changes
made to the National Electrical Code (NEC) regulations.
As a result, it can be tricky to navigate the changing regu-
lations that ensure that the circuits supplying critical loads
are safe, stable, and efficient. This article will address the
cost effective, NEC compliant options for branch circuit
wiring for a variety of power distribution systems.

What is a multiwire
branch circuit?

A multiwire branch circuit is a branch
circuit with a shared neutral. This means
there are two or more ungrounded (hot)
phase or system conductors with a volt-
age between them and a shared neutral.

Multiwire branch circuits are used in
offices, hospitals, hotels, high-rise resi-
dential buildings, or similar facilities for
a variety of power distribution systems
including lighting, devices, and recepta-
cles.

What are the requirements
for multiwire branch circuits?

The National Electrical Code (NEC)
mandates the simultaneous disconnect
of multiwire branch circuits that supply
electricity to more than one device on the
same circuit. To be more specific, NEC®
210.4(B) Disconnecting Means states,
“Each multiwire branch circuit shall be
provided with a means that will simul-
taneously disconnect all ungrounded
conductors at the point where the branch
circuit originates.”

To put it simply, the “simultaneous
disconnection rule” means that all cir-
cuit conductors, on a multiwire branch
circuit, regardless of whether they are

being worked, must be disconnected
when work is performed on them. As a
consequence, there is the inconvenience
of disrupted service in unaffected areas
supplied by associated branch circuits.

The purpose of simultaneous
disconnects

Multiwire branch circuits can be dan-
gerous when all the ungrounded circuit
conductors are not de-energized and the
equipment supplied from a multiwire cir-
cuit is being worked on. Electricians run
the risk of electrocution and injury while
working on the equipment supplied by a
multiwire branch circuit. The circuit can
still be energized while work is being
conducted or the proper protocol might
not have been followed to disconnect the
system. Simultaneous disconnects re-
duce the risk and takes the guess work
out of ensuring safe conditions for main-
tenance.

Over the past decade, however, the
electrical industry has been moving
away from multiwire branch circuits to
avoid the indiscriminate disconnection
of power. It is simply not feasible for
certain business operations to have an
outage necessary for safe maintenance.
For instance, consider the case of discon-

necting power within a
centralized location in a
hospital and the power to lights
at patients’ beds goes out across the
facility. Service cannot be interrupted
for circuits supplying critical loads.

As an alternative, the use of individual
branch circuits with dedicated neutrals
for each ungrounded circuit conductor
ensures that each circuit can be inde-
pendently disconnected. A failure in one
circuit will not adversely affect another.

How?

An option is to install a neutral for
each ungrounded branch circuit conduc-
tor. Once this is done, the branch circuit
is no longer “multiwire” and simultane-
ous disconnection is not required. By re-
placing a home run cable, a neutral per
phase Type MC cable eliminates shared
neutrals and allows electrical systems
to continue to operate while repair or
maintenance is performed on one circuit
without affecting other branch circuits
within the cable. A dedicated neutral for
each phase conductor allows electricians
to have greater flexibility in their work
because only the affected single-phase
breaker will trip. Additional benefits in-
clude:

Improved Safety

Safety is at the forefront of the NEC’s
requirements on simultaneous discon-
nects. The risk of injury and shock is
high for electricians servicing equipment
when neutral wires may still be energized
even after the proper lockout/tagout pro-
cedures have been implemented or when
they mistakenly think both phase and
neutral are shut off.

While there are various modifications
that electricians can make to avoid the
hazards of shared (CONTINUED ON PAGE 8)
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neutrals, including training and warning
signs on electric panels, neutral per phase
cables will substantially reduce this risk.

Easy to Use

Because only the affected single-phase
breaker will trip, neutral per phase Type
MC cables not only decrease the time it
takes electricians to identify and trace a
faulty circuit, but also reduce the length
of unnecessary outages. The benefit to
this is two-fold. Building operators can
have confidence that their facilities will
continue to function with reduced risk of
outages while maintenance is being per-
formed, and electricians increase their
efficiency and reduce labor charges.

Reduced Cost

Neutral per phase cables offer both
installation time savings and mainte-
nance time savings. Instead of running
two separate circuits, technicians are
now required to only run one multiple
circuit cable—and terminate, fit, and

‘ MC Plus Cable (continuep FrRom PAGE 26)

secure one cable versus two.

Certain manufacturers offer neutral
per phase cables made out of aluminum
armor. Aluminum armor offers its own
advantages by being lighter weight than
steel, the material more commonly found
in cables. Technicians can more easily
move and position the lighter weight alu-
minum cables, increasing their efficiency
on the job. Aluminum is also inherently
RoHS compliant. RoHS, the Restriction
of Hazardous Substances, also known as
Directive 2002/95/EC, originated in the
European Union and restricts the use of
specific hazardous materials found in
electrical and electronic products.

Reduced Harmonic Distortions
Neutral per phase Type MC cables are
also ideal for applications where harmon-
ic distortion is a concern due to shared
neutrals. Prime examples are comput-
ers, variable frequency drives, electrical
test equipment, and office equipment.
Branch circuit wiring to computers and

other electronic equipment may present
additive harmonic currents from nonlin-
ear switching loads.

When a current builds up on the neu-
tral, the neutral can overheat. The addi-
tional current will cause the problem to
be compounded when multiple circuits
are connected to the shared neutral and
buildup will occur. This buildup dam-
ages the conductor, which will have ad-
verse effects on equipment, degrade the
quality of the power, and ultimately re-
quire replacement.

Neutral per phase cables can mitigate
this harmonic distortion by reducing cur-
rents in the neutral conductor.

Regardless of whether your installation
uses multiwire branch circuits or neutral
per phase, care must be taken to avoid
risks and on-the-job injuries. Consider
the cost-benefit of labor and supplies.
Ensure you’re following code and com-
plying with industry regulations. Consult
a manufacturer for the best recommenda-
tion that suits your needs. o
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NEWS

Megger Raises $17,800 for Phoenix

Children’s Hospital Foundation

19th annual Megger Distributor Golf Outing also Supports
HopeKids of Arizona and 4 Paws for Ability

EGGER held its 19th annual

Distributor  Golf Outing on

Saturday, January 25, raising
$19,600. $17,800 was donated to Phoenix
Children’s Hospital Foundation; $1,000
went to HopeKids of Arizona, an orga-
nization that provides ongoing events,
activities and a powerful, unique support
community for families who have a child
with cancer or some other life-threatening
medical condition; and $800 was donated
to 4 Paws for Ability, an organization that
provides service dogs for children with
disabilities worldwide.

This year’s event was held once again
at Ahwatukee Country Club in Phoenix,
Arizona. “It was a fantastic day in the
Phoenix sun with 145 golfers, six of
which were kids from HopeKids, all out
to support important organizations and
families,” said David Danner, director
of USA distribution for Megger, founder
and co-coordinator of the event.

“We always look forward to hosting
this event each year. It is great to see
the children and their families having a
fun day, as well as the amount of sup-
port for the event year after year. We
are so appreciative that Megger helps
us give back to a community that pro-
vides hope and healing to those who
need it the most,” said Mike Palmer,
co-coordinator of the event and West-
ern regional sales manager of US Dis-
tribution, Megger.

Working Together to Make
a Difference

Each year this philanthropic event is
hosted by not only Megger’s US distri-
bution team, but also by authorized dis-
tributors, customers, employees, as well
as doctors, nurses and representatives
from Phoenix Children’s Hospital. This
year, in addition to the $10,000 Megger
donated, $3,420 was raised in the 50/50
raffle, with winner Aaron Tanquary giv-
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Pictured left to right: Francisco Aguiar, vice president finance, North America, Megger;
Graeme Thomson, vice president, Americas distribution, Megger; Tyler Danner,
daughter of David Danner; David Danner, director US distribution sales, Megger;
Diane Meehl, Phoenix Children’s Hospital representative

Photo credit: Gwendolyn Hanlon, Radia LLC, www.radiaphotography.com

ing back his portion of the prize. Otis
Elevator also made a generous monetary
donation to the event. Generous compa-
ny and individual donations helped raise
the $19,600 that was donated.

Several other items and prizes for
raffles were donated by various orga-
nizations, including Chandler Harley
Davidson, who offered a chance to win
a 2020 Harley Davidson Street Glide
valued at close to $30K if a hole in one
was made at the 12th hole. The bike and
Chandler Harley Davidson staff were at
the hole, plus they provided several Har-
ley Davidson items for raffles. Electrical
Contractor magazine supplied tool bags,
backpacks, and thermal lunch bags;
T’Equipment supplied cart stickers;
Transcat donated golf towels; Mitchell

Instrument supplied pin flags; Megger’s
office in Germany donated an electric
scooter; Hob Knob, a sports bar in Chan-
dler, donated cases of water, snacks, as
well as a generous monetary donation;
and My Popcorn Kitchen donated a pop-
corn tin.

“Raffle winners included Mariel Agu-
iar who won a golf bag; Mark Shoemak-
er who won the Razor scooter and John
Rubalcaba who was the winner of the
popcorn tin. Alan Goggin of Megger
Dover UK received an award for longest
distance traveled to participate in this
wonderful event,” said Danner.

This year’s event winners include:

First place went to Jim Cooke, Andy
Augustyniak, Andrew Augustyniak and
Jamie Braley. o
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K. RedBird LED

NEW High Output Stripit Kit®

17,000 to 34,000 Lumens
Made-in-USA BAA Compliant
190 lumens/Watt DLC Premium
High Bay Retrofit 10 year Wﬂl’l‘ﬂﬂt}' 100,000 hour life

Best Linear Hfgh Bay Retrofit

Patents Pending Design embeds
LED board in aluminum axtrusion.

Exceptional thermal management,
mechanical toughness, flexible
mounting options

Same Day Factory-Direct Shipping

Model # Description Lumens
S4-1-95W-50K 1-4’ Strip, 95 Watts 17,000
S4-2-190W-50K | 2-4’ Strips, 190 Watts 34,000

LightFair Booth 7099

As the RedBird says,
“Our Stripit Kits® are

OUT OF THIS WORLD"

678-RED-BIRD (678-733-2473) www.RedBirdLED.com  Info@redbirdlied.com
4020 Steve Reynolds Blvd, Duluth, GA 30093

FOR FREE INFO, CIRCLE 21 ON READER SERVICE CARD



NEWS

Mobile Desk Wins Altec
Consistency Award

O PROUD OF OUR TEAM
to have won the Altec Consistency
Award, it was a total shock and sur-
prise! We always try to do the best job we

can, but it’s nice to be recognized by one
of our best partners. Thank you, Altec!

Mobile Desk / Mobile Office Solutions
has been manufacturing innovative Mobile
Office Solutions for over 20 years.

Our unique product line includes Medical
Laptop Carts, Computers on Wheels, Work
Stations on Wheels, Tough Desk Laptop
Mounts and Laptop Desks, Console-X Truck
Consoles, Truck Organizers and Screen Out
Laptop Screen Blanking Technologies.

A premier manufacturer of superior mo-
bile office solutions and products designed
to increase productivity by increasing effi-
ciency, minimizing data errors, ergonomic
injuries and vehicle accidents so that you
or your crew can work comfortably and
safely in your mobile world.

For more information, contact:
Doug Mayer
Mobile Desk /Mobile Office Solutions
877-663-3375 Ext 303
513-759-0904 Ext 303
doug@mobiledesk.com

www. mobiledesk.com MOBILE

OFFICE SOLUTION

WHICH WOULD You
RATHER CARRY?
Typical = 1-3/8" thick

Sperry = less than
344" thick

FOR FREE INFO, CIRCLE 42 ON READER SERVICE CARD

Ultra Thin Meter

Thinnest Full Size Meter Yet
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The Heavy Duty Nonmetallic

CABLE RACK (LD

For Power and Communications Manholes And Vaults

PRODUCT FEATURES:

® High Load Capacity

® Will Mot Rust or Corrode

#® Mo Grounding or Bunding

® Insulators Mot Required

® Excellent Dielectric Properties
® Molded from UL Listed Glass
Reinforced Polymer

HOL Arm Lock shosan itk
RAN Arm and CRIE-B Stand:vicn

IHDE - 37 throat saddle shown wilth
a cable secured by cable bes.

US PATENT Ho. 7,140,500

RADXE - B” armn shown with thires
CAMADIAN PATENT Nos. 2 486 904 - 2 640 899 cables aecired by calile e

FOR FREE INFO, CIRCLE 22 ON READER SERVICE CARD

EE P
UNDERGROUND DEVICES [E] NORTHBROOK, I 60062
INCORPORATED Phone: 847-200-9000 « Fax: 847-205-5004
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new
PRODUCTS

Condux Tesmec Iniroduces
New Electric Puller

Condux Tesmec, Inc. recently introduced a new
all-electric puller. The new Condux Tesmec PE1250
all-electric puller is the industry exclusive. With an elec-
tric motor, the PE1250 eliminates the need for hydraulic
components such as hydraulic motors, pump and valves,
and requires no oil. The unit’s silent operation makes
it ideal for almost any location, while the electric power

system generates zero emissions.

The PE1250 delivers a maximum pull force of 11,240
Ibf (50 kN) and offers and an advanced user interface and
remote control.

PERFORMANCE CHARACTERISTICS

e Max pull 11,240 Ibf (50 kN) Bull-wheel diameter 12in (300 mm)

e Speed at max pull 33 ft/min (10 m/min) Max rope diameter 1/2in (13 mm)

e Max speed 230 ft/min (70 m/min) Weight (without rope) 5,181 Ibs (2,350 kg)
e Pull at max speed 1,124 Ibf (5 kN) Number of grooves 8

e Free wheel max speed 230 ft/min (70 m/min) Suitable for 1 rope

Note: the basic machine performance is calculated at 68°F (20°C) and at sea level.

For more information, visit
conduxtesmec.com

DEWALT® Announces POWER DETECT™ Technology

Maximizing performance with high-capacity XR® Batteries
DEWALT announces POWER DETECT™ Technology included exclusively on four new 20V MAX* XR® Brushless Tools. These include a
7-1/4-In. Circular Saw (DCS574), Reciprocating Saw (DCS368), 5-In. Angle Grinder (DCG415), and Hammer Drill (DCD998).

Newly developed electronics in tools with POWER DETECT™ Technolo-
gy can identify the battery the tool is paired with and adjust power output
accordingly. This is ideal for commercial contractor applications where
premium power, performance, runtime, and productivity are
required. The new tools also feature upgraded motors and
components compared to their predecessors and durable
housings. This combined with battery pack identification
included in POWER DETECT™ Technology, provide premi-
um capability for the professional user and continue the
expansion of the cordless jobsite.

In addition to updates offered within the tools them-
selves, they are also paired (in kitted units only)
with the newly available 20V MAX* 8.0Ah

battery (DCB208). Tools with POWER DE-
TECT™ Technology add to the over 200
20V MAX* products offered by DEWALT
that help users reach the goal of a cord-
less jobsite, providing a wide variety of
solutions for professional applications.

. For more information, visit
) : www.DEWALT.com
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e Strong magnetic end cap
for hands-free use

e 12-hour all day runtime
on low of 125 lumens

e 6-hour runtime on high
of 350 lumens

e Battery gauge notifies
when the battery is low

¢ Rechargeable via included
micro-USB cord

e Removable pocket clip
with an integrated
lanyard hole

e 10-foot (3 m) drop test
rating and is IP54 water
& dust resistant

“This flashlight was de-
signed to give users a light
that is bright, long lasting,
easily adjustable, and improves communi-
cation across any jobsite,” says Klein Tools’
senior product manager Laura Ranieri. “The
flashlight features a built-in class llla laser
making it easy to pinpoint objects at a dis-
tance when communicating to supervisors,
inspectors, etc. It offers a strong magnetic
end cap for hands free use, and has a 12-
hour runtime, meaning trade professionals
can count on it to last through an entire day
of work without needing a charge. Addition-
ally, the focusable bezel lets users concen-
trate the light where they need it most.”

For more information, visit
www.kleintools.com

Klein Tools’® New Rechargeable Focus Flashlight
with Laser Solves Multiple Jobsite Problems

Klein Tools, for professionals since 1857, introduces the Rechargeable Focus Flashlight
with Laser, a durable and rechargeable LED flashlight with onboard Class Illa laser and a
battery that lasts all day.

Rechargeable Focus Flashlight with Laser (Cat. No. 56040)

e Equipped with a Class llla red laser to pinpoint out-of-reach objects
e Twist focus bezel concentrates the light beam where it’s needed

4 Reasons Why Building
Pros Love Light All

E spe Flan i

Datall-Driven

Consulting = |

Laarm More
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Lind Equipment’s All-In-One Beacon
LED Tower Wins Two Innovative
Product Awards

The All-In-One Beacon LED Tower by Lind Equipment won two
innovation awards in two separate industries in its first month on
the market. Rental Equipment Register (RER) magazine announced
the All-In-One Beacon LED Tower as a winner of the Innovative
Product Award in the light tower category. Soon after that, the All-
In-One achieved its second victory from the World of Concrete,
winning the Experts Choice Most Innovative Product Award.

An All-In-One Beacon LED Tower alleviates the need to own three separate lighting assets and combines them all into a single, compact
unit. Both innovation awards celebrate this paradigm changing design of the light tower. The All-In-One works as a generator powered light
tower, a diffused no-glare light tower and an electric powered light tower — all in one.

The rental market’s innovative product award recognizes how this tower can be rented out for more applications than any other tower
light in existence. Instead of owning a generator light tower, a small indoor electric tower and a balloon light: you can now own one unit that
works in multiple applications. Equipment rental companies’ return on investment will triple with a tower that can be rented out throughout
the year. Similarly, the construction market is amazed with the All-In-One Beacon LED Tower as a heavy-duty, full-brightness light tower that
has the ability to also be a diffused no-glare light tower. If a job requires half diffused light and half full-brightness light, the All-In-One can do
just that with the adjustable and movable no-glare diffuser frames. The Experts at the World of Concrete recognize this feature as innovative
and deemed it as award winning.

“It is truly amazing to see the tower continuously grow and with it achieve all these awards,” said Sean Vandoorselear, CEO of Lind Equip-
ment. “The Beacon LED Tower series has received an astonishing seven award wins in a few short years - and we are just getting started.”

All-In-One
Beacon
LED Tower

For more information, visit
www.LindEquipment.net

SAKOR Technologies Announces
Dynamometer Line for Testing Electric
Motor Efficiency to Meet International
Environmental Standards

New models can test wide range of motor sizes on a single system

SAKOR Technologies Inc., a recognized leader in the area of high-perfor-
mance dynamometer systems, announces that it has developed a series of
dynamometer systems ideal for customers required to test and verify the level
of efficiency of electric motors in accordance with a variety of national and
international standards, including IEC 60034-2-1; IEEE 112B; and Canadian
standard C390-93. The SAKOR units can be used test from two to eight pole
motors ranging from 10 watts to more than 3 megawatts.

As part of the global effort to reduce the use of fossil fuels and greenhouse
gas emissions, regulators are developing energy efficiency standards for the billions of small, medium, and large electric motors used around
the world. These regulations specify how to ensure motors are meeting the efficiency standards that have come into effect or are being phased
in. First in line for regulation are induction motors; it is likely that permanent magnet motors will be regulated in the coming years, followed later
by inverter driven motors.

The new line of SAKOR motor testing dynamometers offers high-accuracy testing for designers and manufacturers of electric motors of
any size, for use in applications ranging from large industrial equipment to consumer appliances, including fans, refrigerators, and washing
machines. They have been optimized so that individual machines can test the widest possible range of motor sizes and still maintain necessary
accuracy tolerances. SAKOR systems meet the standards’ tight tolerances and exacting requirements regarding data precision and accuracy.

Capable of precisely measuring motor efficiency, these dynamometers provide an essential tool to engineers seeking to reduce fossil fuel
consumption and enhance energy efficiency to meet strict environmental standards and regulations.

“We have worked hard to define this line of systems to give the maximum utility per machine and make it most cost-effective for the custom-
er,” said Randal Beattie, president of SAKOR. “By optimizing equipment to test the widest range of motor sizes with one system while staying
within required accuracy levels, customers will need to buy the fewest number of machines at the lowest total cost.”

gl

For more information, visit
www.sakor.com
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No Housing Needed for Nora Lighting®
M2 Mini 2” LED Recessed Downlight

Nora Lighting’s discrete M2 Mini LED Downlight installs in new construction or re-
modeling applications without requiring a recessed housing, saving time and labor. ey

With a small 2” aperture, the M2 offers a clean, contemporary appearance, suited for
today’s residential and commercial applications.

The M2 installs in three steps: cut the ceiling, wire the junction box and insert the
luminaire in the ceiling cavity. Quick disconnect cables allow for extended lengths.

IC and air-tight rated, the M2 is offered
in a wide selection of downlight or adjust-
able gimbal trims to complement any inte-
rior. These include round and square trims,
pinhole, wall wash, baffle and shower (wet)
with finishes in matte powder white or black.
Field changeable reflectors are also avail-
able for downlight models.

The M2 Series delivers up to 600 lumens
with 2700K or 3000K at 90+ CRI. The dim-
mable fixture is ENERGY STAR® certified
and can be used to comply with 2016 Title
24 Part 6 high efficacy LED light source re-
quirements.

Nora Lighting has served the lighting in-
dustry for more than 30 years and is a rec- i " . ]
ognized leader in the development and in- = At e b F i &
troduction of LED products. Nora offers one : oI Vopac's Maadiy Tip 04
of the industry’s most comprehensive lines

of LED luminaires, including: commercial, Topaa b nat only the sasies! company 10 do Buiines with, But the Trisndlie oo D deficated
architectural and residential dOWn"ghts nihn ind |_|,n|:r:|‘i.llnu:! it wee alwayy of Wand-By 10 oler Iriendly Vign asd warm advice lor
track and rail lighting; panels and trof-

fers; MLS (mu|ti_|ighting systems); linear Techiiacal o matallution quieiionm.! Looking for & groondbg fecipe! Glel i a call a2 BIE-594-B058 o

and under cabinet lighting; RLM, pendants WOGK w8 0 el 2t Frimaty S Pinpas-wn.mm. Somasns Wil sumer, e promie

and cylinders; tape lights; step lights; and
emergency/exit signs.

E‘l"ﬂFﬂZ The pasiest company to do business with

For more information, visit W epar-asa. com

www.noralighting.com

FOR FREE INFO, CIRCLE 45 ON READER SERVICE CARD
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e — A.L.P. Introduces LENA 16™, a Cost-Effective,
High Performing, Low Profile Reflector
——— A.L.P. Lighting Components, a leading global manufacturer of lighting components and kits,

has added the LENA 16™ shallow prismatic reflector to the “S Series” of optics. Designed for
low-, mid- and high-bay LED fixtures, it offers superior glare control and an elegant aesthet-
ic, combined with the versatility to accommodate a variety of light sources without expensive

{ : : i modifications.
. . " The LENA 16 has a shallow design, optimizing cost without sacrificing high angle brightness

control. The 10.36” flat top allows it to be easily adapted and directly attached to many fixtures.
= The lower flange works with a wide range of bottom lenses and standard clamp bands. The top
\M g can be cut to order with an opening of up to 10.66 inches.

—_ Like their HID predecessors, today’s LED low-, mid- and high-bay fixtures should always
be installed with optical or refractive control. Without this control, they emit high angle glare,
causing a reduction in contrast and negatively affecting color and focus. By reducing high an-

<= gle glare, LENA 16 improves visual comfort, provides even illumination, and can also increase
worker efficiency in some settings. It is suitable for warehouse, industrial, commercial, and
retail applications.

LENA 16 is available in Clear Acrylic, Clear Polycarbonate, Interface Acrylic, and Lumieo®

Acrylic. It works with a wide range of LexaLite® brand bottom lenses.
A.L.P.is a leading global supplier of lighting components, offering a diverse line of products
and services for lighting OEMs and the aftermarket. From LED to legacy applications, A.L.P. of-
= TR . fers the industry’s most comprehensive line of LED fixture kits, vapor-proof enclosures, unwired
fixture bodies, louvers and reflectors. A.L.P. Brands include Steel Craft, LexaLite®, and Reflek®

A E——. For more information, visit
alpadvantage.com

Russelectric, A Siemens Business,
Offers Customized SCADA Systems

Enables remote monitoring of all power system
functions

Russelectric, A Siemens Business, a leading manufactur-
er of power control systems and automatic transfer switch-
es, announces the availability of customized Russelectric®
supervisory control and data acquisition (SCADA) systems,
enabling users to monitor system operation, acknowledge
alarms, and review PLC setpoints and alarm history. All
screens are custom-designed for each power control sys-
tem, providing the most realistic, accurate display possible.

The basic SCADA system includes a dynamic one-line
display with changing color codes to indicate real-time power switching device status and power source connection to the loads. Event
logging, alarm logging, and help screens are also included.

Optional enhancements are available to provide added functionality. Included are highly detailed graphic displays of the physical arrange-
ment of equipment, control panel close-ups, instrument displays indicating actual values, and the ability to initiate control functions.

Also available is an optional simulation system. Based on SCADA system graphics, the simulation system enables off-line operator training
without affecting any operating system parameters.

For more information, visit
www.russelectric.com
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Klein Tools® Introduces Tone & Probe Test
and Trace Kit

Klein Tools, for professionals since 1857, introduces the VDV500-705 Tone & Probe Test
and Trace Kit, designed to give users an opening price point solution for simple toning and
tracing as well as wire map testing of non-energized wire.

Tone & Probe Test and Trace Kit (Cat. No. VDV500-705)

e Fasy-to-use tone generator traces wire when used with the included probe

e Responsive probe with durable, non-metallic, conductive tip

e Alligator clips for unterminated wires

e RJ45 to RJ45 test cable included

e Toner and probe together perform pin to pin wire map test on RJ45 terminated cables
e Work light on probe tip for use in dark spaces

e Adjustable volume control dial

e Headphone jack for noisy environments (headphones not included)

e Replacement test cables available (Cat. No. VDV770-855)

“In creating this kit, we wanted to provide a simple-to-use device that was also multi-functional,” says Karen Alpan, product manager
with Klein Tools. “This kit functions not only as a tone generator and wire tracing probe for non-active wire runs, but also performs pin-to-pin
wire mapping testing.”

For more information, visit
www.kleintools.com

KOHLER Extends Fully Integrated Gas-Powered Generator Line
New 100kW, 125kW models feature powerful and compact KOHLER 6.2-liter V8 engines

KOHLER is extending its gaseous-powered industrial generator lineup featuring the company’s 6.2-liter V8 turbocharged engine with new
models at 100kW and 125kW. The generators’ turbocharged engines are optimized for applications and integrate durable aluminum cylinder
heads with heavy-duty valves and valve seats.

With the launch of these new generators, KOHLER now offers fully
integrated gas-powered models ranging between 40kW and 125kW —
all powered by KOHLER engines. These generators provide users with
the flexibility to select the appropriate gas fuel source for a specific
application — natural gas, LP, or patent-pending dual fuel — and are
ideally suited to a variety of settings, such as commercial and munici-
pal buildings, educational facilities, apartment complexes, health clinics
and nursing homes.

“Our gas generators are suited for a wide array of industrial set-
tings and, because they’re fully-integrated units, KOHLER provides
one-source responsibility for the generating system and accessories
— including fast and easy access to our genuine aftermarket parts and
service,” said Amy Haese, associate product manager for KOHLER in-
dustrial generators.

The KG100 and KG125 generators feature Kohler’s Fast Response X
excitation system that delivers excellent voltage response and short-cir-
cuit capability using a rare-earth, permanent magnet-excited alternator.
They are available as open or closed units and can be ordered with KOHLER’s recently launched sound-attenuated, hurricane-rated en-
closure. This durable aluminum enclosure meets the most stringent and widely recognized Testing Application Standards (TAS) within the
Florida Building Code for wind load and projectile impact.

The KG100 and KG125 gensets also feature the KOHLER APM402 controller, which offers a digital display and menu control for easy
access to local data as well as seamless remote communication through standard protocol support for remote annunciator and building
management system integration.

The KG100 and KG125 generators are now exclusively available through KOHLER's extensive network of dealers/distributors throughout
the United States. A Distributor Locator can be found online here: https://kohlerpower.com/en/generators/industrial/distributor-locator.

For more information, visit
www.KohlerPower.com
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Fipe Marker
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Voltage Markers * Wrap Arounds
Engraved Nameplates
Arc Flash Labels » Conduit Labels

Speak to our sales team!
Phone: BOD-4559-8450

E-mail: sales@kolbipipemarkers.com
“KEEP IT SIMPLE WITH KOLBI* ..ﬁ

FOR FREE INFO, CIRCLE 45 ON READER SERVICE CARD FOR FREE INFO, CIRCLE 46 ON READER SERVICE CARD
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MIT400/2 Series

After 100 years, let Megger introduce you to the only 1-kV insulation tester
you'll need for your low voltage installation tests. There are four models
in the MIT400/2 Series of 1-kV insulation resistance testers. Some of the
features include:

m CAT IV 600 V safety rating

m 5Stabilized insulation test voltages

B Single range, faster continuity testing from 0.01 0 to 1 MO

m Adjustable insulation test voltage from 10 V to 1000 V

B Rechargeable options for ac power and car charging

Meet your match ... the MIT400/2 Series from Megger.

For ywour FREE copy of Meggers

A Stitch im Time,
S egger.

Reference Code: MIT_BMATCH_EPS_MAR

FOR FREE INFO, CIRCLE 2 ON READER SERVICE CARD



= BRANDON'

INDUSTRIES

Brandon Industries® Offers an Extensive Lineup of High Value,
Decorative Lighting Solutions For Your Next Project!

LED Post Tops - Base and Poles - Globes - Bollards - Complete Lighting Units

Your neighborhood or downtown district deserves defined character — our distinct and made
to last pedestrian scaled lighting solutions deliver an experience beyond your expectations.

BOO-247-1274

, LED Lighting | Decorative Signage | CBUH & Mailboxes | 5te Furnishings Brandenlndustries.cam

FOR FREE INFO, CIRCLE 3 ON READER SERVICE CARD



