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from the editor

A
s editor of Electrical Business, I frequently get 
news and information from IEEE (Institute of 
Electrical and Electronics Engineers), which is as it 
should be, as IEEE and its various “societies” 

(branches, divisions, etc.) form “the world’s largest 
professional association dedicated to advancing 
technological innovation and excellence for the benefit of 
humanity”.

It wasn’t until IEEE’s Electrical Safety, Technical and 
Mega Projects workshop (ESTMP) in Calgary last year 
that I jumped in, eyes wide open, to learn more about the 
professionals who flock to the IEEE banner. I learned 
something intrinsically important about the people who 
present, attend and participate in IEEE events: they are 
completely and utterly selflessly passionate about what 
they do.

This conclusion was reaffirmed when Electrical 
Business attended IEEE’s Electrical Safety Workshop 
(ESW) in Toronto earlier this year. Like the ESTMP 
before it, presenters like Ron Bergeron, Mike Doherty, 
Terry Becker, Gavan Howe and Dennis Neitzel feel 
compelled to change our industry “for the benefit of 
humanity”. Their presentations ranged everywhere from 
to Ron Bergeron’s “Service Contractor Realities: 
Minimizing Risk” to Mike Doherty and Andy Kerr’s 
“Due Diligence Documentation for Electrical 
Supervisors”.

It is no coincidence that these are exactly the kind of 
people I try to line up to appear in the pages of Electrical 
Business. I want to convey their passion for overall 

personal and professional betterment to as many 
Canadian electrical professionals as possible.

As for delegates of IEEE events, their goal is not 
dissimilar: they want to learn from the experts and so 
become the best electrical professionals they can be. 
Which brings me to another important IEEE event 
being conducted this month (Sept. 19-21) in Toronto, the 
Petroleum & Chemical Industry (PCIC) Technical 
Conference by IEEE’s Petroleum and Chemical Industry 
IAS (Industry Applications Society).

Among the topics being covered are “Future Trends in 
Electrical Substations from the End-Users Perspective: 
Near-Future Safety Features”, “Monitoring Technologies 
for Large Power Transformers”, “Increasing Electrical 
Safety by Reducing the Risk of Arc Flash Hazards” and 
“Electrical System Design of Local Generator 
Applications Involving Adjustable Speed Drives”—all of 
which are delivered by recognized subject matter experts 
from around the world.

Once again, IEEE volunteers have managed to pack a 
ton of excellent information and networking in just a few 
short days. I both invite and encourage you to visit www.
ieee-pcic.org and follow the link to this important 
Toronto conference. These events don’t come to Canada 
every year, so do yourself a favour and take advantage 
when an IEEE event lands in your backyard. You won’t 
be disappointed. 

Contents

Wiring for safety in 
hazardous locations

Because of the heightened 

danger to human life and 

damage to property, wiring 

in hazardous locations 

presents unique challenges. 

In short, electrical design 

and installation must be 

impeccable.
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prone to electrical injury?
The notion of personality type as a human factor in 

construction accidents—especially electrocution—

has not been studied before, but this will soon 

change. Studying the human factors involved in 

electrical accidents is vital because 40% of all fatal 

accidents across all industries can be related to 

electricity.

15 Considerations when upfi tting 
your work truck
Your work truck is more than just the thing that 

gets you from Point A to Point B. It is, arguably, 

your hardest-working tool and, with the right upfi t 

design, can work even harder and smar ter.

16 1 in 5 installed breakers will 
not operate as designed
The safety-related performance of protective devices 

is defi ned by the proper maintenance and testing 

of those devices. Without proper maintenance, 

equipment reliability and performance cannot be 

assured.

28 Measuring electrical safety 
program performance by completing 
an  Electrical Safety Audit
If you have not yet implemented a formal Electrical 

Safety Program, an electrical safety audit is an 

effective tool for establishing your baseline then 
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accepted standards.

32 Smart grid and smart building 
business opportunities
High-performance buildings have a number of smart 

features for reducing energy consumption, but the 

energy conservation industry is young and still has 

its issues. Building owners need well-educated 

electrical contractors to help work through numerous 

specifi cation, installation and maintenance issues.

38 Plug-n-play systems bring 
certainty to large-scale installations
In our ‘time is money’ kind of world, a growing 

trend in the petrochemical industry is the move 

toward plug-n-play systems or modular builds, 

thereby replacing expensive installation/termination 

hours in the fi eld with less-costly hours in a shop 

environment.

40 Circuit protection in hazardous 
locations
For whatever you are doing, it is important to know 

the application and the product. It is important to 

understand there are different hazardous locations 

and, therefore, different means of circuit protection.
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United Wire & Cable’s expertise in cable and enclosure design, manufacture and application 
engineering ensures a reliable, versatile and cost effective MAXIAMP cable bus system.

Replaces BUS DUCT, ARMOURED CABLE IN TRAY, UNDERGROUND 
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Going to great lengths to serve you

For further information please email us at: sales@unitedwc.com 
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•  Free Air Ampacity Rating 
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•  Up to 8000 AMP / 600 V to 230 kV
•  Reduced Power Losses
•  Lowest Cost System
•  Suppresses EMF’s
•  Expandable Enclosure
•  Easy & Quick Installation
•  Underwater Installations
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From extraction to upgrading and all points in between,  

it takes a lot of products and resources to keep oil and gas  

facilities running safely and reliably. To remain competitive in 

the global market, it also takes continuous innovation.

At Thomas & Betts, our experience in meeting the electrical  

needs of Canadian industrial facilities for over eight decades  

has been the inspiration for many “made in Canada,  

for Canada” products. Over the years, input from engineer  

and installer customers has resulted in products that stand  

up to the harshest environments while simplifying installation  

and maintenance.

Looking for an innovative source  
for your electrical components?

                                            Talk to Thomas & Betts.

w w w . t n b . c a

and stay to watch them reach for the podium. 
Holmes, as part of the Canadian Delegation, will also participate in the Lead-

ership Forum and network with industry, education and other Member organi-
zations around the world to help build awareness for the importance of skilled 
trades in the global marketplace.

“I would like to wish everyone from Team Canada all the best at the World-
Skills competition in London,” added Finley. “As Canadian champions, you 
inspire other young people to discover careers in trades and technology. Our 
government is dedicated to improving opportunities for Canadians through skills 
development and that is why we are very proud to support Team Canada.”

Breakfast marks official send 
off to Team Canada for World-
Skills London 2011
Skills Canada, contractor Mike 
Holmes and minister of Human 
Resources and Skills Development, 
Diane Finley, gathered in Ottawa 
last week for the Champions Break-
fast with Team Canada 2011. The 
event was the official ‘send off’ for 
Team Canada as they prepare for 
WorldSkills London 2011 - the 
self-proclaimed world’s largest 
international skills competition with 
young people from across the globe 
competing to be the best of the best 
in their chosen skill. 

 From October 5-8, 2011, these 
Canadian young men and women 
will take the stage in London, UK, 
to compete amongst 1000 young 
people from 54 regions/countries. 
With skills ranging from hairstyl-
ing, to carpentry, to Mobile Robot-
ics, Canada’s 34 competitors will be 
representing 32 of the over 40 trades 
and technology contests showcased. 

“Preparing for WorldSkills 
London 2011 is an intensive two-
year training process,” said Shaun 
Thorson, chief executive officer, 
Skills Canada (www.skillscanada.
com). “With ongoing support from 
the Government of Canada, indus-
try leaders and educators, these 
talented young people represent a 
bright future for Canada’s skilled 
trade and technology workforce, 
and we couldn’t be more proud.”

On their final leg of training, 
Team Canada gathered for the 
last time before making their way 
to London this fall. With only 
three months until WorldSkills 
London 2011, organizers said the 
team has been pushing their train-
ing program into overdrive, with 
more clocked training hours, more 
repeated techniques, and mental 
preparation for the competition. 
Alongside their trainers and experts, 
they are also taking in motivational 
workshops to manage the stress, 
anxiety and fatigue, they said.

Mike Holmes, the host of Holmes 
Inspection‚ has also announced 
that he will be accompanying Team 
Canada to the fall competition, 
where he said he plans to support 
them over the four-day competition 
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E-SERIES
Groundbreaking 
Performance & Affordability

Superior Point & Shoot 
Thermal Imagery

Built-in Digital Camera 
& Laser Pointer

Mobile Device 
Wi-Fi Connectivity

Large Bright 
Touchscreen

• Superior Thermal Imaging 
• Improved Digital Camera – 3 megapixel 
• Bright LED lamp that doubles as a flashlight
• New! Large Landscape Touchscreen - 3.5” display
• New! Wi-Fi Connectivity 
• FLIR View App
• Laser Pointer Accurate Temperature Measurements – 

Accuracy calibrated within 2% or +/– 2°C 
• Scalable P-i-P & Thermal Fusion 

– Multiple Measurements 
• MeterLink 
• Annotation 
• InstantReport – Generate a professional PDF 

1-800-613-0507 x24 / x25 or 
email IRCanada@flir.com for more info

www.flirthermography.ca

IN
STOCK!

A Brand New Line

energy and telecom sectors are 
the company’s principal activities.

“Helping eastern Ontario 
companies grow their businesses 
is an important part of our plan. 
By supporting innovative compa-
nies like Prysmian Power Cables 
and Systems Canada, we’re 
creating good jobs and strength-
ening our communities,” said 
Jean Marc Lalonde, MPP for 
Glengarry-Prescott-Russell.

Arlington wins injunction 
in Snap-Tite Patent lawsuit 
against Bridgeport Fittings 
In June, the United States 
Court of Appeals for the Fed-
eral Circuit ruled in favour 
of Arlington Industries Inc. 
(www.aifittings.com) against 
Bridgeport Fittings Inc. (www.
bptfittings.com), requiring 
Bridgeport to take 30 of its 
Whipper-Snap Connectors off 
the market immediately. The 
30 Whipper-Snap Connectors 
were previously found by a jury 
to infringe Arlington’s patent 
on its Snap-Tite and Snap2it 
Connectors.  

This ruling affirms Arling-
ton’s right to a permanent 
injunction which prohibits 
Bridgeport from making or sell-
ing the 30 infringing Whipper-
Snap Connectors. Arlington 
was also awarded over $3.5 
million in lost profits caused by 
Bridgeport’s infringing sales.  

The permanent injunction 
specifically covers the follow-
ing Bridgeport Whipper-Snap 
Connectors: 38ASP, GF38SP, 
SG38ASP, 8400SP, 850SP, 
651SP, 802SP, 841SP, GF50SP, 
380SP, SG38SP, 846SP, 
SG38MCIA, SG38SPL, 840SP, 
4502SP, 4501SP, 845SPL, 
BL16ASP, 851ASP, 845SP, 
802MCIA, BL16MCIA, 851SP, 
845ASP, 8400MCIA, BL16SP, 
84690SP, 651SPX, and 802ASP.

“By denying Bridgeport’s 
latest motion, the Federal Cir-
cuit found that Bridgeport did 
not establish a likelihood of suc-
cess on the merits of its appeal 
from the jury’s patent infringe-
ment verdict,” stated the press 
release. “The Federal Circuit 
also affirmed a lower court’s 
finding that the public interest 
would not be harmed by remov-
ing Bridgeport’s products from 
the market because electrical 
distributors and contractors can 
instead purchase Arlington’s 
patented Snap-Tite and Snap2it 
Connectors,” it continued.

continued on page 8

Prysmian Power Cables and 
Systems Canada gets help 
from province 

The Ontario government says it is 
helping Prysmian Power Cables and 
Systems Canada (www.prysmian.

com)—an eastern Ontario power 
cable manufacturer—double its 
production capacity, while creating 
80 new jobs and protecting 52 
existing positions.

“The support from the Govern-
ment of Ontario will consolidate 
our operations and help boost our 
capacity to produce high-voltage 
cables and systems for the global 

market,” said Daniel Blais, VP 
Industrial Operations, Prysmian.
With support from the province, 
the company will consolidate its 
commercial and industrial cable 
production, increase productivity at 
its Prescott facility, improve product 
quality and reduce operational costs. 
Producing, distributing and selling 
cables and systems for the global 
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Philips Lighting Canada
announced Carol McGlogan will 

assume the role of 
director of market-
ing, Philips Lighting 
Canada, and have 
overall responsibility 
for both the Canlyte 
and Lighting Sys-
tems, Controls & 
Lamps marketing 
organizations in 
Canada. Pierre 
Vincent, meantime, 
will assume the role 
of director of sales, 
Canlyte, effective 
immediately. 

McGlogan has been with the Can-
lyte organization for 26 years, most 
recently as director of sales and mar-
keting for Canlyte. She has spent 
most of her career in marketing and 
channel management, while also 
being engaged with Electro-Federa-
tion Canada (EFC). Vincent has 
been with the Canlyte organization 
for 31 years, most recently as senior 
manager sales, East. 

Francois-Xavier Souvay, founder, 
president and CEO of Lumen-
pulse Inc., has been named one of 
three Quebec finalists in the Ernst 
& Young Entrepreneur of the Year 
2011 award program in the manu-
facturing category.  Now in its 18th 
year, the Ernst & Young Entrepre-
neur of the Year recognizes the 
country’s “most impressive entre-
preneurs from all areas of busi-
ness”, as award recipients are 
chosen based on their vision, lead-
ership, financial success and social 
responsibility, said organizers. 

Winners will be announced on 
October 6, 2011 and the overall 
winner will represent the Quebec 
region at the Canadian national 
banquet on November 23, 2011.

EMerge Alliance, an industry asso-
ciation for the adoption of direct-
current (DC) power distribution 
standards for commercial build-
ings, has announced the following 
companies as new members:
• GE Energy – participating 
member
• Intel Corporation – participat-
ing member
• Universal Electric Corpora-
tion, Starline DC Solutions – 
participating member
• PulseStar Technologies – par-
ticipating member (upgrade)
• Power-One – general member
• NextEnergy Center – corre-
sponding member
• Dynamic Supplier Alignment
– supporting member

Hyde Industrial Blade Solutions
director of Sales and Marketing, 
Eric Pfeiffer, has been selected to 
serve a three-year term on the 

Industrial Supply 
Association (ISA)
Board of Directors. 
Pfeiffer, a 27-year 
cutting tool indus-
try veteran, has 
been an active 
member of ISA 

since 1986. In his new role as a 
board director, he will work to 
implement and direct the associa-
tion’s activities towards the 
fulfillment of its brand statement 
to be “the premier source 

of information, education and 
relationships that drives success 
for members and their customers 
in the Industrial MROP market-
place,” said the board.

Eclairage Delux, a manufacturers’ 
representative organization, 
is now responsible for the com-
plete line of A•light lighting solu-
tions in Quebec City and 
the surrounding area. Principal 
Christian Desmeules, and his staff 
are located at Eclairage Delux, 
2014 Cyrille-Duquet #227 Quebec 
City. They can be reached at 
(418) 658-6558. 

Electro-Federation Canada 

(EFC), a national not-for-profit 
industry association, has appointed 
Brisette Lucas as vice president, 
Government Relations & Policy, 
where she will be a member of 
EFC’s senior leadership team and 
will report directly to Jim Tag-
gart, president and CEO, EFC. In 
this newly-developed role, Lucas 
will lead and coordinate EFC’s 
government relations and public 
policy initiatives in Canada. Her 
duties will include setting policy 
strategy, driving government rela-
tions priorities, steering the EFC 
Government Relations Commit-
tee, as well as monitoring and 
advising on Canadian federal and 
provincial policy and regulatory 
issues. She will also represent EFC 
before federal and provincial 
institutions.

CSA Standards, a standards-
based solutions organization, 
recently announced the recipi-
ents of the 2011 Award of 
Merit—an honour bestowed by 
CSA Standards to individuals 
that have demonstrated leader-
ship in developing Canadian vol-
untary standards and who, 
through technical, administrative, 
or special standards activities, 
have advanced the purpose of 
CSA Standards. Among this 
year’s recipients are:
• Ted Simmons (Burnaby, B.C.) 
in recognition of “skillful leader-
ship, valued involvement, and 
knowledge and expertise in the 
development and advancement of 
electrical codes and standards”. 
Simmons is chief instructor, Elec-
trical Trades Program at the Brit-
ish Columbia Institute of 
Technology. 
• Alfred Brunger (Mississauga, 
Ont.) in recognition of “tireless 
leadership, pioneering work and 
passionate commitment” to devel-
oping and advancing standards 
related to solar energy. Dr. Brun-
ger is technical manager, Energy 
Systems, Product Testing at Exova 
Canada Inc.
• Brian Rolfe (Mississauga, Ont.) 
in recognition of “pioneering 
work, long-standing leadership 
and unwavering support for safety 
standards related to the nuclear 
industry”. Rolfe currently works 
as an independent consultant pro-
viding specialized nuclear power 
plant electrical design support 
services and ongoing technical 
support for green energy develop-
ment projects.

Carol McGlogan

Pierre Vincent

Eric Pfeiffer
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from consumers and industry is 
driving ambitious plans for the 
development of major power infra-
structure projects in North Amer-
ica,” said Vincent. “For effective and 
efficient transmission of electrical 
power, with minimum losses, these 
new schemes need to operate at 
EHV levels. So, by establishing this 
new plant, Nexans will be ideally 
positioned to support these proj-
ects with high quality EHV cables 
designed and manufactured to meet 
specific local market conditions.”

The total investment is expected 
to be about $85 million US. The 
plant is expected to begin operation 
in the summer of 2013.

“This new investment also rep-
resents a significant step forward in 
increasing our footprint in North 
America, and demonstrates our 
long-term commitment to this key 
market,” added Vincent.

This plant will reinforce Nexans’ 
current product range in North 
America, says the company, adding 
to the existing medium- & low-
voltage, overhead transmission, 
industrial and LAN portfolios. In 
2010, North America represented 
more than 10% of the group’s 
total sales, with over 1300 people 
employed in seven production 
facilities: three in Canada and four 
in the States. 

City of Kitchener’s 500-kW 
solar rooftop officially live
EBMag was there as the City of 
Kitchener in Ontario hosted a 
ceremony celebrating the installa-
tion of a 262,000-sf solar roof on 
its Operations Facility. Joining in 
the celebration was John Raepple, 
principal of John Raepple Electric 
Ltd. (www.jrel.ca), whose firm 
executed the electrical portion of 
this massive install.

The 500-kW installation will 
create enough energy to power 
100 homes. The establishment of 
the Kitchener Operations Facility 
included rehabilitating 45 acres 
of industrial land and upgrading 
a 300,000-sf industrial building. 
Once complete, the facility will 
have room for about 500 city staff, 
vehicles and equipment, and house 

Nexans to build Extra-High-Voltage cable 
plant in North America
Nexans (www.nexans.ca) announced it will build 
a plant in the United States to manufacture 
underground extra-high-voltage (EHV) cables 
(voltages greater than 200 kV)—and possibly 
extend submarine HV activities—in the States. 
Nexans is investing in the new plant to capital-
ize on the investments it expects in EHV cables 
in North America in the coming years.

Electrical Business caught up with several 
Nexans corporate executives to chat about the 
plant announcement, and the company’s plans 
for the future. (In photo, left to right): Anthony 
Capkun, EBMag editor; Frédéric Michelland, 
senior corporate executive vice-president Ameri-
cas, CFO, Nexans; Frédéric Vincent, chair and 
CEO, Nexans; and Stephen Hall, executive vice 
president, Americas Area, Nexans.

“The ever-increasing demand for electricity 
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We’ve shortened our name. And increased your expertise in the 
safe and reliable transmission, distribution, and control of power.

Ferraz Shawmut 
is 

now

Mersen
Toronto, ON

T: 416.252.9371 

What’s in a name? More products, solutions, and support than you’ve ever 
had before to keep everything running safely. Changing our name changes 
the game, giving you all of Ferraz Shawmut plus even more resources to 
increase your expertise in the protection of power electronics, controls, 
transmission, and distribution. Ready for the next level? It’s waiting for you at 
fsisnowmersen.com/us/CAEB2

mersen.com

various municipal services includ-
ing road, watermain and sewer 
maintenance, snow clearing, and 
parks and woodland services.

“With the largest solar roof 
installation in Canada, Kitchener 
demonstrates our commitment 
to reducing our environmental 
impact,” said Mayor Carl Zehr. 
“This federal, provincial, munici-
pal partnership allows us to effec-
tively re-use existing industrial 
lands, get people working, and 
enhance our service delivery. At 
the same time we are being envi-
ronmentally responsible, budget 
conscious and proactive. It is a 
win-win-win situation.”

The governments of Canada 
and Ontario and the City of 
Kitchener have each committed 
about $1.37 million toward eli-
gible costs for the installation of 
the Kitchener Operations Facil-
ity solar roof. The total eligible 
cost for the roof project is $4.1 
million.

Visit http://bit.ly/oaeLU2 for 
our exclusive photo gallery.

Philips announces agreement 
to acquire Indal 
Royal Philips Electronics 
(www.philips.ca) has entered into 
an agreement to acquire Indal, a 
Spanish professional luminaires 
company mainly focused on 
outdoor lighting solutions, it said. 
Upon closing of the transaction, 
subject to regulatory approvals 
and other conditions, Indal will 
become a part of the Professional 
Luminaires business of Philips 
Lighting. Financial details of the 
acquisition were not disclosed. 

“The acquisition will fuel Phil-
ips’ growth in professional lighting 
solutions and create a platform to 
further strengthen Philips’ market 
position in Europe,” said Philips. 

“Philips works with its 
customers to deliver total lighting 
solutions that control light to 
create functional, beautiful and 
safe environments, enabling 
people to experience light in 
a whole new way,” continued 
Marc de Jong, general manager 
Professional Luminaires at Philips 

Lighting. “Indal’s capabilities in delivering 
lighting solutions make it a natural fit with 
Philips, further strengthening our ability to offer 
our customers integrated and high-value options 
for professional lighting.” 

Philips has explained that the acquisition 
of Indal will further the company’s ambition 
to grow its presence in professional lighting 
solutions, thus “creating a platform to expand its 
capabilities to deliver lighting solutions and lead 

the transition to energy-efficient LED-based 
lighting applications.” 

“Indal and Philips have always had an excellent 
relationship – now with this agreement, we 
will join forces, pooling our technologies, 
our experienced teams and best practices to 
strengthen our joint capabilities and lead the 
LED revolution, offering further value to our 
customers,” said Sebastian Arias, CEO and 
chairman of the Board of Indal. 
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calendar
EFC Economic Forecast Day

Electro-Federation Canada
September 22, Toronto, Ont.
Visit www.electrofed.com

2011 IIDEX/NeoCon Canada

The National Design Expo
Exposition: September 22-23, Toronto, Ont.
Conference: September 22-24, Toronto, Ont.
Visit www.iidexneocon.com/2011

GE Lighting Revolution Tour 2011

September 26, Ottawa, Ont.
September 29, Montreal, Que.
Visit www.gelightingrevolutiontour.com

PowerLogic ION users conferences 2011

Schneider Electric Canada
Montreal - Sept. 29

Toronto - Oct. 21

Vancouver - Oct. 27

Calgary - Nov. 4

Visit www.schneider-electric.com

IAEI Convention and Tradeshow

Int’l Assoc. of Electrical Inspectors 
(Canada and Ontario Sections)
September 30-October 2, 
London, Ont.
Visit www.iaeicdnconvention.org

CanWEA Annual Conference & Exhibition

Canadian Wind Energy Association
October 3-6, Vancouver, B.C.
Visit www.canwea.ca

Heavy Metal “V” Tour

Venture Lighting Institute, Venture Lighting
October 4, Montreal, Que.
November 8, Vancouver, B.C.
Visit tinyurl.com/4gha97d

ICUEE: The Demo Expo

(International Construction & Utility 
Equipment Exposition)
October 4-6, Louisville, Ky.
Visit www.icuee.com

USGBC Greenbuild

U.S. Green Building Council
October 5-7, Toronto, Ont.
    * First time outside the United States!
Visit www.greenbuildexpo.org

Visit EBMag.com 
and click Calendar 

to see an extensive list of 
upcoming events.

ECAA 22nd Annual Bob Carson 

Classic Golf Tournament

Electrical Contractors Association of 
Alberta, Edmonton Chapter 
September 14, Edmonton, Alta.
Email chryniw@ecaa.ab.ca 
or fax 780-455-9815 to register

BICSI Fall Conference & Exhibition

September 18-22, Las Vegas, Nev.
Visit www.bicsi.org

Petroleum and Chemical Industry 

Technical Conference

IEEE IAS PCIC (Industry Applications 
Society, Petroleum and Chemical 
Industry Committee)
September 19-21, Toronto, Ont.
Visit www.ieee-pcic.org

IBEW 38th International Convention

International Brotherhood 
of Electrical Workers

September 19-23, Vancouver, B.C.
Visit www.ibew.org/
Cåonvention2011/index.htm

CANEW (Canadian Airports 

National Electrical Workshop)

Canadian Airports 
Electrical Association
September 19-23, Montreal, Que.
Visit www.canew.ca/canew_2011.htm
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mind your safetyDave Smith

A pioneer in the design of teck cable
fittings, the Thomas & Betts
STAR TECK® product line remains
an indisputable industry standard to
this day.

All STAR TECK® fittings are designed
and manufactured in Canada for
Canada.

STAR TECK® cable fittings.
A tradition of industry firsts.
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(At the end of Part 3 in August 2011, Dave 
explained the phenomenon of ground potential 
rise and unknown flash protection boundaries, 
and reinforced the importance of moving 
carefully and cautiously with eyes wide open.)

O
ne time at a 230kV substation, we 
observed a worker casually coming 
through the substation with a 10-ft 

piece of conduit over his shoulder. The 
distance between the conduit to the lines 
under which he was walking was perhaps 8 
feet. It is very difficult to know how close a 
worker can inadvertently swing a piece of 
conduit to high-voltage lines and draw an 
arc; it is so difficult to find volunteers willing 
to give this a try... this person, though, was 
apparently willing.

At the same time, a parallel conduit is 
going to be a prime target for induction. 
When I’m doing substation safety courses, I 
take a 3-ft piece of conduit, clip a multimeter 
set to millivolts to one end and clip the other 
end onto a ground point (yes, I’m using my 
gloves). I do this in a safe place away from 
lines, but in parallel to the highest lines in 
the station. As soon as I lift the conduit off 
the ground, there is an increase in millivolts. 
As I move the conduit closer to the lines—
either vertically or horizontally—there is an 
immediate millivolt reaction and great 
practical learning for my students.

No one plans to swing something into 
overhead lines, so we need to plan for 
unplanned occurrences, such as being stung 
by a wasp.

A worker wearing insulated boots can be 
blinded to induction. I recently learned of an 
unfortunate accident where a young man lost 
control of his truck and hit a powerline on a 
dark night. Realizing he was late, his fiancée 
went to find him. She saw his vehicle lights 
off the road in the snow, but she did not 
realize he had broken the pole and the 
powerline was down. She chose a path down 
to the vehicle and, without incident, helped 
him out. Unfortunately, they took a different 
path back to the road.

As they struggled through the snow back 
to the road, they came into the ground-
gradient field from the downed powerline, 
and both were substantially burned.

In a situation like this, there would have been 
tingle voltages available on the snow that would 
have increased in intensity as they walked 
toward the downed line but, as both were 
wearing rubber winter boots, they were blinded 
to this warning until the step voltage was high 
enough to flash over and between them.

Always watch what any other workers are 
doing. When you see anyone preparing to 
operate a switch, you need to distance 
yourself from that equipment. Over the 
years, many an operator and electrician has 
inadvertently opened a non-load break 

Entering outdoor substations
Part four

Introducing the New HPS Transformer Online
Energy Savings Calculator

Calculating the energy savings of a 
transformer is now easier than ever!  
Calculate the energy consumption 
(kWh), energy costs, and energy  
dollar savings using HPS Energy  

Simply go to:

You don’t
math genius

to calculate
Energy Savings

switch under load. One of our clients lost a 
substation because of this: someone started opening 
a non-load break switch and, when the arcing 
occurred—rather than quickly close the switch—
the frightened worker fell to the ground, covered 
his head and balled himself up.

The ensuing arcing spread across the top of the 
conductors, creating fireworks atop the substation, 
taking both it and the plant it served out of service 
immediately. Obviously, the worker was not properly 
trained, which is why we were hired to ensure the 
other workers were. (A training audit of your workers 
can prevent instances like this.)

Workers should wear their rubber gloves while 
switching. An Eastern utility lost a foreman several 
decades ago when a cable came off a 3-gang switch 
during switching and landed on the bottom side of 
the insulator; he was not wearing his gloves and was 
electrocuted. No one plans an accident, so make sure 
you plan for safety.

As you enter the control room, you should follow 
the same safe work practices you would follow in an 
indoor substation or any electrical room.

Until next time, be ready, be careful and 
be safe.©

Canada Training Group has been providing consulting 
services to industry since 1980; Dave Smith, the 
president, can be reached at davesmith@canada-
training-group.ca. At www.canada-training-group. 
ca, you will find this article (and others) available to 
you. Feel free to use them to support your own safety 
program and other initiatives.
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T his scenario is played out on 
construction sites across North America 
every day, sometimes with deadly or 
life-altering results. In this case, the job 

supervisor decided two things: one was that 
he wanted the electrical work to be worked 
on live. Second, the supervisor asked an 
electrician (or, more likely, another skilled 
tradesman) who, based on his personality type 
(among other factors), was apt to take a very 
real risk by working live.

The notion of personality type as a human 
factor in construction accidents has not been 

studied before, but this will soon change. 
Personality type, or preference, plays an 
important role in many occupations, and in 
day-to-day life.

Paying close attention to details (text or 
data) is related to an introverted personality 
type. Looking at the data or words from a 
30,000-ft view is related to an extraverted 
personality type. Bebner (1985) suggested that 
extraverts are “geared to respond” while 
introverts are “geared to inspect”.

I first looked at the notion of personality 
type and electrical accidents in 2006 and 
proceeded to research this link during my 
Master’s thesis work and beyond with startling 
findings. Over 80% of all electricians surveyed 
showed an extraversion preference in contrast 
to the general public where these types are 
evenly split. Though the sample base was small 
(n-50), the findings are startling because 
extraversion is related to risk-bearing 

(agreeableness) and risk-taking.

Personality and backcountry sports 
enthusiasts
Let me give you an example of risk-bearing: 
you are one of four people on a backcountry 
ski trip, and your leader suggests the team take 
a certain route across the mountain face. You 
have not taken avalanche training, but are very 
well-read on the subject of avalanches. You 
believe your leader is making the wrong 
decision by putting all of you at risk. The 
group proceeds and causes an avalanche (the 
vast majority of avalanche deaths are caused 
by backcountry sports enthusiasts themselves).

A question is asked of the survivors: “Did 
you speak up and voice your concerns on this 
plan?”. Introverted types will not easily speak 
up but, when they do, extroverts should listen, 
because introverted types have thought 
carefully about their question or comment.

Gavan Howe

The link between personality type 
and the risk of occupational 
electrical injury

“Ask Johnny to do it... he 
always works live.”
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The size of the group is also an important 
dynamic in these backcountry situations. It 
turns out that backcountry groups of four to 
eight are most at risk because the introverts 
in the party tend not to speak up and, as 
such, bear the risks others place on them. 
This is not the case in groups of 10 or more, 
or fewer than four—introverts will voice 
their concerns in groups of two to three, or 
in larger crowds.

Personality and workplace risks
The example above translates perfectly to 
risk-taking and risk-bearing on construction 
sites, specifically around electrical equipment, 
machinery or powerlines. In focus groups 
with electricians, millwrights, HVAC and 
elevator repairmen, I heard the refrain time 
and again:

•  We are not trained to say no
•  I don’t know how to say no
•  We are the go-to guys
•  We are the ones who fix things and keep  

them running

Every day, electricians and skilled tradesmen 
are asked to work live because they are team 
players (and certain types of extravert/
introvert), and the results can be dire should 
something go wrong. The results of an 
electrical accident are serious: when a worker 
suffers a lost time injury (LTI) due to 
electrical contact, he is almost 100x more 
likely to die from that injury as compared to 
all other LTIs combined (Ministry of Labour 
[MOL], 2009).

Studying the human factors involved in 
electrical accidents is vital because leading-
edge research from the UK clearly 
demonstrates that 40% of all fatal accidents 
across all industries could be related to 
electricity (HSE, 2011). This means that 4 out 
of 10 deaths while at work were caused by 
electricity; and when an extravert agrees to 
take a risk, or an introvert does not speak up, 
accidents and injury can follow.

Dispelling the myths about electrical 
accidents
You know that when any worker contacts live 
electrical machinery, equipment or powerlines, 
his chance of dying from the incident is very 
high. But did you know that non-critical, 
occupational electrical and powerline accidents 
doubled from 1998 to 2006. General 
construction accidents, meantime, were down 
by 30% over roughly the same period.

Let me share the data another way: in just 
Ontario, in the nine years up to and including 
2006:

•  65 workers were killed by occupational 
electrical contact

•  240 workers suffered a critical injury
•  753 workers suffered a non-critical injury
•  1058 workers were injured/killed, and
•  1293 workers had a powerline contact 

(with no injury)

Electrical (occupational) fatalities are 
constant, with 8-10 deaths a year. However, 
electrical accidents—a leading indicator of 
fatalities—have risen by over 45% in Ontario 
from 1988 to 2006 (MOL, 2007). These 
figures do not include mines, or accident 
underreporting, which is very easy with 
electricity; if the shock is not severe, it leaves 
no marks and encourages workers not to 
report these minor contact incidents.

I want to share several important facts about 
who gets injured and why: other trade workers 
(not electricians) suffer 80% of all 
occupational death due to electrical contact. 
Further, 50% of all death and injury due to 
occupational electrical contact is a result of 
working live (MOL, ESA, 2007).

The question I keep asking is why are these 
otherwise highly skilled, CQ trade workers 
working live on energized equipment or 
machinery? Journeymen electricians know the 
dangers of live work and try to avoid this by 
employing what I call the heuristics of safe 
electrical work (rules of thumb) to help them 
stay safe around an invisible, odourless, highly 

toxic hazard called electricity.
Trade workers and holders of so-called 

“limited electrical licenses” (now being 
considered in several jurisdictions) do not 
possess these safety rules of thumb, and are 
taking and bearing life-altering risks by 
working live on energized electrical equipment 
and machinery. The data also tells us that 
young, single, male, extroverted, electrical 
apprentices are the most vulnerable worker 
when around electricity... we must do more to 
protect them!

It takes decades to become an expert at any 
skill or craft or trade, so how is it possible we 
can give a worker a year or two of training and 
call them expert (with a licence), and send 
them out to work on electricity? I believe that 
electricians only suffer 20% of fatalities 
because they have a long period of 
apprenticeship working as an apprentice under 
the careful tutelage of several CQ journeymen, 
and are trained day in/day out on the 
heuristics of safe electrical work.

This brings us back to personality and its 
potential link to electrical accidents. There 
may be no link, but literature suggests 
otherwise. If we can explore, uncover and 
name the unknown drivers of personality and 
risk, we can develop strategies to make 
workers aware of these unseen behaviours that 
contribute to electrical injury and death.

New research to explore occupational risk 
and personality
In England, they have found that extroverted 
bus drivers are more likely to be involved in 
accidents. In software development, dentistry 
and the military, personality type plays a 
significant role in productivity and job 
satisfaction improvement. With superior court 
judges, researchers found the majority of male 
judges are introverts, yet female judges tend to 
be extroverted. When these enquiries are valid 
in other work domains, why not for the 
construction industry which is one of the 
deadliest occupations in terms of accidents and 
worker death?
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To better understand why accidents happen, we 
are looking at one of the 21 Drivers of Electrical 
Accidents that I identified: Personality (see Figure 
1, causal loop diagram). Three of these Drivers are 
fixed and do not change: Age, Gender and 
Personality.

Dr. Joel Fish, Dr. Manuel Gomez, Dr. Paula 
Gardener of St John’s Rehabilitation Hospital, Mary 
Kita, Ph.D., and I will be studying the role of 
personality in electrical accidents over the next two 

years. We will be working with a broad coalition of 
industry stakeholders in Ontario and British 
Columbia to better understand these links.

So why the interest in electrical accidents? This 
study, along with my doctoral research and 
dissertation, is exclusively focused on the harm 
(Sparrow, 2008) of occupational electrical contact 
because electrical accidents are life altering, and on 
the rise. The few organizations who pay close 
attention to this deadly phenomenon tend to be 

ELECTRICAL SAFETY TRAINING SYSTEM
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provincial, meaning there is no 
centralized, country-wide data 
available in Canada on this specific 
harm.

This makes trade workers 
vulnerable to electrocution 
through their lack of in-depth, 
day-to-day, supervised training 
around electricity. The findings 
arising from our upcoming 
research will inform and assist in 
the development of specific 
training programs for each type, 
will assist in safety 
communications, victim 
rehabilitation, team building and 
so on.

There is no single correct 
personality needed to work on or 
near electricity; it takes a certain 
type of courage to ignore the 
potential hazards and to press on 
with getting the job done. This 
same highly skilled electrician or 
trade worker must have significant, 
cognitive, technical and problem-
solving skills while being 
self-directed and demonstrating a 
high level of attention to detail. 
Both personality types show these 
traits.

Industry needs both personality 
types on all construction sites to 
function smoothly. If we can 
determine which types we have on 
the job sites, we can modify 
training, education, 
communications and rehabilitation 
plans to keep trade workers—and 
all workers—safe when working 
around electricity.

Your support of our study called 
“Exploring the Link Between 
Personality Type and Occupational 
Electrical Injury” is vital, and if 
you are interested in participating 
or collaborating, please contact me 
at the number/email address 
below.

Finally, remember to “Look Up, 
Look Out, Respect the Power”. 

Gavan Howe, Ph.D. (in progress) 
is the president and CEO of Howe 
Brand Communications Inc. 
(www.ebranders.com), and can 
be reached at (416) 363-6591 
or gavan@ebrnaders.com. Howe 
Brand Communications and its 
digital division, ebranders.com, 
is a leading Canadian risk and 
safety communications agency. It 
has developed fully integrated risk 
communications programs for: Parks 
Canada (New Avalanche Warning 
Graphic System), Kinectrics, NERC, 
Gastops, Electrical Safety Authority, 
IBEW, the electrical contractors 
associations of British Columbia 
and Ontario (ECABC and ECAO), 
Research In Motion/Certicom, etc.
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E lectrical contractors (ECs) need a lot of 
flexibility in their vehicle storage for a 
variety of parts and tools.

General ECs comprise the single-
largest segment within the electrical industry. 
Business operations range from residential 
services (including design-build projects, 
service upgrades and alterations, specialty 
lighting, home automation/theatre, landscape 
lighting, voice, data and computer 
networking) to things like planned preventive 
maintenance, parking lot lighting, generators, 
signage and transfer switching installations.

ECs require a variety of trucks and vans 
depending on the type of services they 
provide. Specialty bodies and equipment such 
as aerial lifts, stake, flat-bed and van bodies 
provide access, delivery and parts storage for 
jobsite requirements.

Cargo vans have traditionally been the 
workhorse for ECs because of the versatility, 
protection and security they provide for 
contractor parts and tools. Interior storage 
and ladder racks can be easily added to the 
van for the many small loose parts (like 
fasteners, connectors, clamps, tapes, motors, 

switches, boxes and wire) as well as the 
multitude of tools, testers and ladders carried.

Clearly, there’s a lot to consider when 
upfitting your vehicle for maximum 
usefulness.

Trade-specific parts and tools are always 
part of any contractor’s vehicle storage 
planning, and put the finishing touches to the 
base interior package. Trade-specific 
accessories are included with pre-packaged 
arrangements or can be added along with 
components in designing a custom 
arrangement. Wire, cable and conduit are 
some of the most common parts carried in 
the service van requiring specialized storage 
by ECs.

Wire storage and access is important for 
electrical contractors that must carry a large 
inventory of wire to cover the requirements 
of the job. Communications and networking 
services require ECs to carry large reels of 
cable weighing 40 lb and more.

Electrical conduit poses another special 
handling requirement for contractors, as it 
supports and protects electrical wire. With 
the most popular types of conduit finished in 

10-ft lengths, inside storage is often 
impractical. Raised floors made to provide 
inside storage space for conduit, however, can 
solve problems with overall vehicle height 
when access to parking garages is necessary. 
Carriers mounted to ladder racks are a very 
popular means of storage for conduit. 
Aluminum “box carriers”, meantime, can hold 
larger quantities of conduit or pipe, and also 
feature hinged doors with lockable swivel 
closure for security.

It’s a fact that an organized vehicle 
increases workflow efficiencies and reduces 
inventory damages. Take the time to analyze 
your specific needs (i.e. how you plan on 
using the truck, and the kinds of things you’ll 
be hauling), and work closely with an 
authorized, experienced upfitter to get the 
best upfit solution for your specific 
requirements. After all, your work truck is 
more than just the thing that gets you from 
Point A to Point B. It is, arguably, your 
hardest-working tool and, with the right upfit 
design, can work even harder and smarter. 

— Files from Adrian Steel (www.adriansteel.com).

Wired for successful electrical contractor sales
Considerations when upfitting your work truck
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P
roperly performing electrical power 
equipment is paramount if calculated 
values of incident energies are to be 
accurate. NETA (International 

Electrical Testing Association) performed a 
national survey of field performance on about 
340,000 protective devices; the findings 
illustrate that proper personnel protection 
and PPE (personal protective equipment) 
assessments cannot be performed without 
accurate and reliable data, which includes 
properly functioning protective devices.

IEEE 902-1998, “Guide for Maintenance, 

Operation, and Safety of Industrial and 
Commercial Power Systems” states:

The integrity of electrical equipment shall be 
maintained with particular emphasis on 
enclosures, insulation, operating mechanisms, 
grounding, and circuit protective devices.

From the guidance suggested within these 
standards, it becomes clear the safety-related 
performance of protective devices is defined 
by the proper maintenance and testing of 
those devices. Without proper maintenance, 

equipment reliability and performance cannot 
be assured.

NETA Surveys

2008 Survey
A 2008 survey was conducted by NETA on 
the performance of electrical protective 
devices. The survey of field performance on 
protective devices was reviewed, and the 
results of those findings are quite alarming. 
Understanding these key areas of 
performance, the dilemma it creates with arc 
flash incident energy exposures, and the 
overall impact of the performance to 
personnel will help the owners and users of 
the electrical equipment provide a safer 
workplace.

Based on the results of the survey, about 
23% of the circuit breakers tested had an 
issue affecting the protective device operation. 
This data closely correlates with failure data 
presented in IEEE 493-2007, Table 5-1 in the 
“fair” (18.1%) to “poor” (32.8%) maintenance 
quality categories. With percentages in these 
ranges, about one in four of the devices in the 
field will not operate as indicated on the 
time-current curves. The impact to personnel 
in the field is that, in most cases, incident 
energies will significantly increase on the 
defective equipment.

Another alarming statistic was the fact that, 
on average, 10.5% of the devices did not 
function at all when tested. This means that 
when overload or short circuit current was 
applied to the device, it was found to be 
inoperable. Were a fault to occur, it would 
severely impact the safety of personnel 
working on or near that particular piece of 
equipment.

Of the units with issues affecting 
performance, 42.8% were mechanical issues 
while 26.7% had issues related to electrical 
diagnostic testing. Lubrication issues were the 
predominant mechanical failure at 51.4%. 
This has been a long-standing problem within 
the industry, and is often vetted during 
preventive maintenance operations.

The photograph on the left shows a circuit 

installed breakers 
will not operate 
as designed

Figure 1: An example of a circuit breaker found in service though mechanically inoperable.

Electrical maintenance is critical to worker safety
Kerry Heid
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breaker that would not operate 
due to mechanical problems. This 
breaker could not be opened, 
even with major force to the 
tripping mechanism. Due to these 
problems, this device would not 
have operated during any short 
circuit, overload or ground fault. 
Any downstream equipment 
would be subjected to possible 
meltdown and personnel would 
be exposed to large values of 
incident energy. Units in this 
condition are commonly found 
during maintenance testing and 
should be either replaced or 
repaired immediately.

2011 Survey
NETA continues its research into 
this topic and will be presenting a 
paper at the IEEE PCIC 
Conference in Toronto this 
month (www.ieee-pcic.org). 
Further data on the root cause of 
failures, including operating 
environments, duty cycle and 
other contributing factors, will be 
reviewed. NETA is also in the 
process of collecting and 
disseminating information 
directly from the NETA-
accredited company test sheet 
program. This will allow for 
actual data from the field to be 
interpreted over a range of 
operating environments.

Maintenance criticality & 
impact to personnel

The proper performance of 
electrical power equipment is 
paramount if calculated values of 
incident energies are to be 
accurate. The results of the 
findings illustrate that proper 
personnel protection and PPE 
assessment cannot be performed 
without accurate and reliable 
data, including properly 
functioning protective devices.

When protective equipment 
does not function as designed or 
intended, the results can be 
disastrous, as the results of 
engineering studies for protective 
device clearing times as well as 
safety-related data (such as arc 
flash studies) become invalid, as 
clearing times become an 
unknown element. It is common 
for facilities to perform a flash 
hazard analysis using 
commercially produced software, 
relying on the published trip 
times of the protective devices. 
When possible, the initial 
protective device settings are 
modified (lowered) to decrease 
incident energies and hazard 
labels are applied to indicate the 
circuit parameters. When 
electrical protective devices do 
not function as designed, the arc 
flash study is not valid, and severe 
increases in incident energies can 
be obtained, which could render 
the PPE assessment as 
inadequate.

Along the same line, 

determining risk categories and 
PPE requirements using the 
tables in CSA Z462/NFPA 70E 
assume that the equipment is 
actually functioning. Pay close 
attention to the footnotes in the 
tables and the specific reference 
to clearing times. The condition 
of the equipment and the latest 
test or calibration records should 
be considered when determining 
the risk category and performing 
the overall hazard risk assessment.

Special online safety 
precautions
Electrical maintenance can have 
its own level of special 
precautions. Typical maintenance 
activities on electrical power 
distribution equipment and 
systems can be divided into 
Online and Offline activities. 
CSA Z462 “Workplace Electrical 
Safety” provides guidelines for 
“Work Involving Electrical 
Hazards” and “Establishing an 
Electrically Safe Work 
Condition”, both of which are 
important during the 
performance of electrical 
maintenance.

Offline maintenance techniques 
include inspecting, cleaning and 
testing electrical power 
equipment and systems. These 
activities are performed during a 
plant shutdown or turnaround 
with the equipment in a 
deenergized state. Establishing an 

electrically safe working 
condition is always the first 
priority.

Online power system 
maintenance activities include 
items such as transformer oil 
sampling, partial discharge 
testing, motor current signature 
analysis, thermographic 
inspections, equipment visual 
inspections, power quality surveys 
and protective relay calibrations. 
Activities such as “perform 
infrared thermography” are 
covered in CSA Z462, but a few 
of these online maintenance 
techniques that are not. Always 
conduct a hazard analysis and a 
risk assessment prior to 
performing any work.

Conclusion
When 10.5% of electrical 
equipment doesn’t operate, it is 
not hard to understand why it has 
been widely touted lately that 
electrical maintenance of power 
distribution equipment is 
paramount to worker safety. This 
includes the proper operation of 
virtually any device that is 
required to clear during a fault 
condition, such as relaying 
protection, fuses and circuit 
breakers. These devices are 
required to operate as per their 
time-current characteristic curves 
to ensure that a calculated arc 
flash hazard analysis is valid. Even 
a slight variation between 
theoretical and actual operating 
characteristics can mean a drastic 
change in incident energy levels.

Electrical devices must be 
regularly maintained to the latest 
available standards. Determining 
risk categories using the CSA 
Z462/NFPA 70E task tables, 
performing arc flash studies, 
calculating incident energy and 
assessing PPE requirements is 
useless when protective devices 
operate improperly. Schedule a 
maintenance testing shutdown 
today and hire a NETA-certified 
company to perform your critical 
testing work. 

Kerry Heid is the president of Magna 
Electric Corp. (www.magnaelectric.
com), which has been providing 
electrical consulting, manufacturing 
and field testing/commissioning 
services to the industrial, commercial 
and institutional sectors since 1982. 
He is also a past president of (NETA) 
and, last year, received NETA’s 
Outstanding Achievement Award at 
its PowerTest Electrical Maintenance 
and Safety Conference. He can be 
reached at kheid@magnaelectric.com.
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from the legal desk

As we reported online and in our June/July 2011 
edition, our From the Legal Desk columnist, 
Stephen Tatrallyay, passed away this spring. As 
expressions of sympathy, donations can be made to 
the Stratford General Hospital Foundation, MRI 
Fund www. sghfoundation.org/mri/mri.html. 
Meantime, it gives us great pleasure to introduce 
our new legal mind, Dan Leduc, who is no 
stranger to the electrical industry. He is regularly 
invited to speak at industry conferences, and 
worked extensively in the trade. — Editor

Before I get into my column (my first in 
Electrical Business), I want to thank its 
editor for the invitation to contribute, and to 
recognize Stephen Tatrallyay for the colleague 
and friend he was; someone I could call upon 
at a moment’s notice for a well-thought out 
second opinion and guidance. He is missed.

T
his column deals with an issue I see 
weekly: clients using the words With-
out Prejudice on a series of documents 
that really should not be Without Preju-

dice. I saw it this week in a client’s notice 
letter for a claim, delivered as per the contract 
requirements, marked in bold across the top: 
Without Prejudice.

Adding the words Without Prejudice 
establishes that any letters or correspondence 
that serve to resolve disputes between two 
sides are not admissible as evidence in court 
(subject to exceptions), nor can the letters 
be taken as the sender’s final say. The use 
of Without Prejudice in a demand letter or 
in an offer to settle a dispute, for example, 
means that when there is no settlement, the 
side making the offer will not be affected by 
anything stated in the negotiations.

Where an offer is made Without Prejudice, 

the offering party retains the privilege of not 
having the offer used against them should the 
terms be rejected. By casting it in the realm of 
Without Prejudice, you can protect the letter 
or other communication from becoming part 
of evidence later should your matter not settle.

The goal of the Without Prejudice concept 
is well understood. Disputing parties are 
encouraged to settle disputes outside of 
court, without resorting to costly and time-
consuming litigation. Basically, all sides should 
be encouraged to frankly put their cards on 
the table. When one side is ready to admit 
that it might be partly at fault for the purpose 
of reaching a deal, then it is better to let the 
parties do that. But when negotiations break 
down, the side that admitted liability can go 
back to its original no-fault position should 
the matter escalate to court.

Contrary to popular belief, however, 
plastering Without Prejudice across all 
correspondence does not fully protect a party 
from the subsequent use of an admission by 
the opposing party. A letter is not excluded 
from being used in court simply by being 
marked Without Prejudice. Letters may only 
be protected where terms or conditions are 
offered for the settlement of a dispute or as 
part of a negotiation. Bullying tactics, among 
other things, are not likely to make the cut. 
In addition, only the portions of Without 
Prejudice letters that propose these terms and 
conditions are actually protected.

Courts have stated that the real question 
that must be considered is the view and 
intentions of the parties making the 
admission. All sides should ask themselves 
whether the intention was to concede a 
hypothetical fact to reach a settlement, or 
whether it was to actually declare a fact really 

exists. That is, there is likely a difference 
between one side saying, “Well, I might 
be partly to blame here, and I’d be willing 
to reduce what you owe me by 20% if you 
agree to pay me,” versus “I hereby admit I am 
certainly a cause of the problem!”.

Finally, and most importantly, when a 
demand letter is sent as a formal legal notice 
demanding that another party perform an 
obligation, it is not particularly useful to make 
the letter Without Prejudice. Rather, where 
the letter is actually intended to constitute 
legal notice to another party, adding the 
two words might work against the sender. 
You want a notice letter to actually be with 
prejudice.

While lawyers often send letters marked 
Without Prejudice to prevent the future use 
of inconvenient admissions, the overuse of the 
term is inadvisable. In short, since it is often 
useful to have the demand letter admitted in 
court, such as to demonstrate that an attempt 
was made to resolve the matter, adding the 
phrase Without Prejudice may in fact harm 
the signatory party more than help it.

In a number of cases such as these, it may 
be more useful to omit the line altogether, 
despite any supposed attraction it might have 
as a legal-sounding intimidation tool. 

Dan Leduc is a partner at Norton Rose OR LLP 
and co-chair of the firm’s Canadian Construction 
Law Practice Group. He is frequently called 
upon to advise and represent owners, engineers, 
subcontractors, suppliers and builders in such front-
end services as contract review, tender issues and 
general construction matters, as well as in litigation 
and arbitration. Dan can be reached at (613) 780-
1536 or dan.leduc@nortonrose.com.

There is no prejudice for going without 
“without prejudice”

Dan Leduc
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B ecause of heightened danger to human life and damage to 
property, wiring in hazardous locations presents unique 
challenges. Electrical design and installation must be 
impeccable. A spark or overheated surface can trigger a fiery 

inferno with massive and tragic consequences.
Electrical apparatus with associated controls and the conductors 

that supply it are commonly installed within areas that are classified 
as hazardous. Nevertheless, untrained individuals feel perfectly 
confident passing through these areas while performing commonplace 
activities.

Self-serve gasoline pumps are everywhere, and people use them 
routinely. Little maintenance is required, but the initial installation is 
far more complex and demanding than would appear to the casual 
user.

Designers, installation technicians and electricians have to 
assimilate considerable knowledge and expertise to create safe 
hazardous location installations. Codes are periodically updated and, 
as new technologies emerge, we need to avoid complacency and 
always be alert for that errant uncontrolled electrical arc that could 
initiate a huge ball of fire.

Electrical designs for hazardous areas are based upon two areas of 
knowledge:

• Classification of areas by type of material present 
 and immediacy of hazard.
•  Permitted protection techniques.

North American venues, governed by the Canadian Electrical Code 
or the National Electrical Code, traditionally divided hazardous areas 
into: Class I, characterized by the presence of flammable gases or 
vapours of flammable or combustible liquids; Class II, where fire or 
explosion hazards may exist due to combustible dust; and Class III, 
where fire or explosion hazards may exist due to ignitable fibers/
flyings.

Each of these three classes is divided into two divisions, based on 
the immediacy of the hazard. A Class I, Division 1 location is where 
the hazardous atmosphere is expected to be present during normal 
operations on a continuous, intermittent or periodic basis. A Class I, 
Division 2 location is one in which volatile flammable liquids of gases 
are handled, processed or used but in which they would normally be 
confined within closed containers or closed systems from which they 
can escape only in the event of an accidental rupture or breakdown of 
the containers or systems.

Similarly, Class II and Class III locations are subdivided into 
Divisions 1 and 2 based upon the immediacy of the hazard.

Since the late 1990s, North American codes have moved decisively 
to embrace the IEC (International Electrotechnical Commission) 
model of Zone Classification. It pertains to Class I and recognizes 
three Zones: 0, 1 and 2. Zone 0 is where the hazard is continuous. 
Zone 1 is characterized by an intermittent or periodic hazard. In 
Zone 2, the hazard is present only under abnormal circumstances.

It is likely that at some point in the future the Zone system will 
become universal, and the Division system will be of only historical 
interest. Part of the impetus behind this trend is the fact that it is 

David Herres

Wiring for safety in 
hazardous locations
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becoming increasingly necessary 
to have worldwide standards to 
facilitate international commerce 
(to say nothing of off-shore 
manufacturing).

Understanding permitted 
protection techniques
The best way to comprehend 
permitted protection techniques 
is to first take a look at the 
physics of fire and explosion. 
The fire triangle illustrates the 
necessary conditions for 
combustion (Figure 1). Fuel and 
oxygen (20.95% by volume of 
air) must be present, and their 
proportion must be within 
prescribed range. Too little fuel 
and the mixture is too lean for 
combustion to occur. Too little 
oxygen (or in rare cases some 
other oxidizing agent) and the 

mixture is too rich for 
combustion to occur. 
Additionally, the temperature 
must be sufficient for ignition to 
take place. The amount of heat 
required varies widely depending 
upon the material involved and 
the oxygen-fuel ratio.

The object of wiring in 
hazardous locations is to prevent 
fire. As the fire triangle suggests, 
ignition will not occur when one 
of the three elements is absent. 
It is not practical to eliminate 
fuel since the presence of 
flammable gas, flammable or 
combustible liquid-derived 
vapour, combustible dust 
suspended in air or combustible 
fibers/flyings are what 
constitutes the hazardous 
location in the first place. Also, 
as a component of the 

atmosphere, oxygen will be 
present in either an indoor or 
outdoor hazardous location. It is 
possible to isolate these elements 
from each other at the region 
where ignition may take place. It 
is also feasible to prevent 
ignition by eliminating thermal 
energy within a hazardous area, 
and this is accomplished in 
various ways.

Of particular interest to the 
designer is, as we shall see, the 
use of intrinsically safe wiring 
techniques. First, however, we 
shall take a look at a more 
traditional permitted protection 
technique.

Class/Division protocol 
recognizes explosionproof 
equipment as suitable for Class 
I, Division 1 locations. It is 
equipment that is enclosed in a 
case that is capable of 
withstanding an explosion of a 
specified gas or vapour that may 
occur within it, and of 
preventing the ignition of the 
same gas or vapour outside the 
enclosure. Moreover, it operates 
at an external temperature at 
which a surrounding flammable 
atmosphere will not ignite.

The basic idea is this: in the 
fullness of time, gas or vapour 
will infiltrate any enclosure, 
regardless of how well sealed. It 
is also stipulated that switches, 

relays and the like will produce 
arcs that may complete the fire 
triangle. The gas or vapour 
within the enclosure will ignite. 
However, because the cover and 
body of the enclosure have 
machined flanges of sufficient 
tolerance—or mating threads 
sufficiently engaged—the 
resulting combustion products 
will be sufficiently cooled before 
reaching the outside of the 
enclosure so that combustion 
will not take place throughout 
the hazardous area.

And there is a second aspect 
that must be considered. The 
outside surface of the enclosure 
must not reach a temperature 
that will ignite the present gases 
or vapours. The enclosure must 
be sufficiently massive so that 
heat will dissipate at such a rate 
that the temperature will not 
reach a dangerous level.

In the Zone classification 
system, flameproof “d” provides 
equivalent protection even 
though the terminology is 
different. It is defined as a type 
of protection where the 
enclosure will withstand an 
internal explosion of a 
flammable mixture that has 
penetrated into the interior, 
without suffering damage and 
without causing ignition, 
through any joints or structural 
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A diesel fuel storage tank with underground branch circuit and switch loop in sealed conduit 
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openings in the enclosure, of an 
external explosive gas atmosphere 
consisting of one or more of the 
gases or vapours for which it is 
designed.

This type of equipment is 
permitted for Class I, Zone 1 or 
Zone 2 locations. It is not 
permitted for Zone 0 locations. If 
you are using the Class/Division 
system for existing construction, 
explosionproof equipment is 
suitable for both Divisions.

It is interesting to note that any 
protection technique or wiring 
method that is suitable for 
Division 1 is automatically 
permitted for Division 2, since 
the same hazard is involved, 
though less immediate. However, 
it is not true that equipment 
permitted in Class I is good for 
Class II. Explosionproof 
technology is not meaningful in 
the dust environment of Class II. 
Here we must have dust/
ignitionproof equipment. As in 
Class I, the equipment must be 
recognized for the specific 
material involved.

Class II is usually thought of as 
less hazardous than Class I. 
Nevertheless, there have been 
massive explosions associated 
with grain storage and other 
facilities where dust suspended in 
air is present. When a flammable 
dust is finely divided so that it 
remains suspended in air, an 
electrically-produced spark may 
trigger a huge explosion with 
great loss of life and property. 
Metal dusts that are conductive 
are especially hazardous, both 
because of the potential for 
explosion and also because they 
may build up on circuit boards 
and terminal blocks, bridging 
adjacent energized conductors 
and causing line-to-line or line-
to-ground faults with attendant 
heat.

Anything besides 
explosionproof?
Explosionproof technology is 
effective and reliable, but it has 
its downside. The equipment is 
expensive and heavy. Any 
installation flaws, such as 
scratches or nicks in the 
machined mating surfaces, 
missing or improperly torqued 
bolts or inadequate conduit 
sealing, can spell disaster. 
Periodic inspection and 
maintenance are essential. 
Fortunately, other design 
strategies and protection 
techniques are available.

A goal of hazardous location 

wiring design is to minimize 
expense without compromising 
safety. In some cases, as we shall 
see, it is possible to minimize 
expense and actually increase 
safety... a highly desirable 
situation.

A simple yet frequently 
overlooked solution is to look at 
relocating electrical equipment 
outside of the hazardous area, or 

to a less severe Division or Zone? 
It may be feasible to reconfigure 
the installation so that lighting, 
for example, may be outside the 
hazardous area while providing 
illumination within.

Another highly effective cost-
mitigation strategy that does not 
compromise safety is to make use 
of intrinsically safe systems. 
Referring to the fire triangle, we 

recall that heat is required to 
initiate combustion. Thermal 
energy, in the context of wiring 
within hazardous locations, is 
often supplied by an electrical 
arc. As switch or relay contacts 
open or close, there comes a time 
when they are not touching, but 
the distance between them is such 
that current will flow through the 
air between the contacts. Since 
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the air gap has a certain finite 
resistance, heat in the form of a 
spark will be present. The 
amount of the heat is based on 
the value of the current squared 
times the resistance. Depending 
on the amount of current and the 
type of hazardous material 
involved, ignition may take place 
and indeed spread throughout the 
hazardous location—if not the 
entire facility. A spring-loaded 
snap switch seeks to limit the 
intensity of the spark by 
slamming the contact together 
quickly, but that is not good 
enough for a hazardous location. 
As noted above, explosionproof 
equipment allows the flammable 
gas or liquid-derived vapour to 
ignite, but it confines the mini-
conflagration to the inside of the 
enclosure ensuring the safety of 
the facility.

What about intrinsically safe 
systems?
In contrast, intrinsically safe 
systems are powered (from outside 
the hazardous location) at levels 
that are incapable of igniting the 

material involved. Accordingly, it is 
permissible to use ordinary wiring 
methods, which are relatively 
inexpensive. In fact, the entire 
installation is light, easy to install 
and very safe. The only drawback 
is that at such low energy levels, 
you are not going to run motors 

and the like. Intrinsically safe 
systems are restricted by their 
nature to instrumentation and 
similar light loads. That said, a 
large proportion of the equipment 
that is needed within a hazardous 
location falls within that category, 
and that is where the economic 

benefits reside.
Though easy to install, 

intrinsically safe systems have to be 
done right. The danger is that 
unacceptably high power levels 
will intrude from outside the 
hazardous area; say, from an 
adjacent chafing power wire or 
miswired termination. Various 
safeguards are in place to prevent 
this from happening. Foremost 
among these is the intrinsically 
safe barrier. A commonly used type 
is the zener diode barrier. This 
small, relatively inexpensive unit 
limits fault energy transmitted to 
the hazardous location by diverting 
it to ground so that it cannot 
exceed the ignition energy 
required to ignite the hazardous 
material involved.

In its simplest form, a zener 
diode shunts that voltage to 
ground when its breakdown 
voltage is exceeded. A second 
zener diode is supplied for added 
reliability. A fuse opens the circuit 
in case the power rating of the 
diode is exceeded. In conjunction 
with the resister, the zener diode 
limits the output of the barrier to a 
level at which the ignition energy 
supplied to the hazardous location 
is not sufficient to cause 
combustion. A second resister is 
supplied for increased reliability.

The intrinsically safe barrier 
should be located outside the 
hazardous location, as close as 
possible to the barrier. Besides 
providing protection from 
excessive power levels that would 
infiltrate the hazardous location, it 
is necessary to ascertain the 
impedance of the device does not 
impact the proper functioning of 
the load inside the hazardous area. 
In essence, all parameters must be 
scrutinized in the design/
specification phase.

Because the barrier works by 
shunting the fault voltage to 
ground, a good ground must be 
available at the location of the 
barrier. So it is not a question of 
running a grounding electrode 
conductor back to the panel or 
relying on the equipment 
grounding conductor, which must 
be in place nonetheless. If a good 
ground at the location of the 
barrier is not a possibility, there 
are other, less used, electronic 
barriers available that work on a 
different principle.

So while wiring within 
hazardous locations can be 
difficult, attention to detail and a 
grasp of the fundamentals—as 
well as referencing relevant 
codes—will see you through. 
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Roof Topper...Sturdy,

reliable support 

of rooftop conduit!

ROOF
TOPPER

UV Resistant • 100% Recycled Base

TM

RELIABLE ROOFTOP SUPPORT

NEW!

800/233-4717 • www.aifittings.comArlington

Raise the conduit 
raceway 12" off the 
roof surface with 
RTS12 (or RTS1221)

RTS421
5-5/8"" h x 21" w

Supports 
2000 lbs

For CONDUIT, 
CABLE TRAY
and More!

RTS1221
12" h x 21" w

Supports 
2000 lbs

RTS12
12" h x 

9-1/2" w 
Supports 
1000 lbs

RTS4
5-5/8" h x 9-1/2" w
Supports 1000 lbs

©
2011 A

rlington Industries Inc.

Patent 
pending

BUSHINGSEMT

•  Fast & easy 
   press-on
   installation

•  Holds tight as               
   cables are pulled 

•  Protects cable              
   from abrasion

•  Less expensive             
   alternative to 
   costly fittings 
   when used 
   just for wire

                         
                                   

EMT400
Also for rigid,
IMC and PVC 
rigid conduit

800/233-4717 • www.aifittings.com

THE BEST in CABLE PROTECTION

In a variety
of sizes for
1/2" to 4"
   - EMT
   - Rigid
   - PVC

Listed for
Air Handling

Spaces

Arlington

WIRE GRABBER™

RELIABLE HANGING SUPPORT OF FIXTURES – AND MORE

“Y” KITS

CATALOG          WIRE    
NUMBER        LENGTH

DWB0805                      5'          

DWB0812                      10'          

DWB0815                      15'          

DWB0820                     20'

DWB0830                     30'       

SINGLE w LOOP ON END

HOLDS UP TO 100 LBS

Arlington
Scranton, PA 18517 800/233-4717Patent pending www.aifittings.com

Here’s reliable hanging support for
fixtures, fixture boxes, cable tray and
other static loads requiring drop wire
support! Better than traditional 
wire-hanging methods, Wire Grabber™

saves time and costs much less than
competitive products.

Wire Grabber’s hold on braided wire is
unaffected by oil or grease. It holds a
static load up to 100 lbs, including high
bay light fixtures – in dry 
or wet locations.

Tightening the 
screw engages 
six points of 
gripping 
contact on 
wire – no 
internal spring. 

•  Easy length 
  adjustment with screwdriver

•  Connector ships fully assembled 

•  KITS  Single with loop, or “Ys” with
toggles or hooks – with .080" braided
wire in lengths from 5 to 30 ft
(Bulk wire available)

SINGLE
KIT

View Video

CATALOG           WIRE    
NUMBER         LENGTH

DWYT0805                  5'

DWYT0810                  10'

DWY2T0810 (2 PK)   10'

DWYT0815                  15'         

DWYT0820                 20'

DWYT0830                 30'       
                                  

”Y” w TOGGLES

CATALOG           WIRE    
NUMBER         LENGTH

DWYH0805                  5'         

DWYH0810                 10'

DWY2H0810 (2 PK)  10'

DWYH0815                 15'         

DWYH0820                 20'

DWYH0830                 30'      
                                 

”Y” w HOOKS

FLG3
Wire 
Grabber™

NOW AVAILABLE IN CONVENIENT KITS!
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Wire Grabber Kits include FLG3 wire hanger, .080" galvanized braided wire

SINGLE
ANDYKITS

Patent pending800/233-4717 • www.aifittings.comArlington
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VAPOR BOXES
PROTECTS AGAINST AIR INFILTRATIONNEW

NON-METALLIC
FIXTURE & DEVICE

Arlington’s non-metallic ONE-BOX™ fixture and device
boxes feature built-in flanges and gaskets that form a 
protective barrier against air infiltration – meeting local 
codes where required. 

Fast, easy, secure installation in new construction, they mount
to either wood or steel joists with screws that ship captive.    

ONE-BOX Fixture and Device Vapor Boxes...
• Extra gasket material provided to 

seal knockouts during installation

• Non-metallic, non-conductive

• Available in round for fixtures, 
single-, two-, three-, and four-gang
for devices – includes ground clip 

F101FGC
Single-gang 
22.0 cu. in.

F102FGC
Two-gang 
42.0 cu. in. 

F103FGC
Three-gang 
63.3 cu. in.

F104FGC
Four-gang 
81.0 cu. in. 

F426FGC
installation 
cutaway

F426FGC
Round 

for fixtures 
28.0 cu. in.

Drywall GasketF426FGC 
Flanged 

Box 
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M
easuring the performance of implemented preventive and 
protective control measures is an important aspect of electrical 
safety. Though possibly not well understood or neglected 
altogether by the electrical community that must implement 

the Electrical Safety Program (ESP), internal/external audits are a 
recognized tool in Occupational Health & Safety Management Systems 
and for demonstrating due diligence to OH&S Regulations.
It is imperative that you can measure the performance of your 
implemented control measures to electrical hazards management to 
ensure they are performing as intended, and that you can demonstrate 
due diligence with written documentation.
If you have not implemented a formal ESP, an electrical safety audit is 
an effective tool for first establishing your status quo, baseline electrical 
safety policies and practices, then helping you identify where gaps may 
exist to industry accepted standards, such as CSA’s Z462 Workplace 
electrical safety standard.

What does an electrical safety audit entail?
An audit can consist of a simple documentation review or a more 
detailed electrical safety review where you employ several different 

methods for validating and verifying that the implemented preventive 
and protective control measures are working effectively and as intended.
The three methods used to validate and verify are:

1.  Observation/Inspection (e.g. observing your workers and inspecting 
your electrical distribution systems, and inspecting electrical specific 
PPE, tools & equipment).

2.  Interview (i.e. with management, supervisors, electrical workers, 
instrumentation workers, operations personnel, planners/schedulers 
and HSE personnel).

3.  Documentation review (i.e. hazard task analysis process, FLHA/
FLRA, electrical hazard analysis process and documentation, 
Energized Electrical Work Permits completed, lockout/tagout 
[LOTO] program/procedure, electrical safe work procedures, 
working alone policy, incident investigation, emergency response, 
etc.).

Effective due diligence against Occupational Health & Safety codes, acts 
and regulations in Canada is the development and implementation of 
a management system that allows for the identification, quantification 

Measuring electrical safety program performance

Electrical Safety Audit
Terry Becker, P.Eng.

by completing an

28 • September 2011 • www.EBMag.com
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of hazard and risk, and the 
implementation of appropriate 
preventive and protective control 
measures to mitigate or reduce 
risk to workers. For electrical 
hazards, this management system 
is called an Electrical Safety 
Program (ESP). The ESP should 
outline what preventive and 
protective control measures are to 
be implemented, and they should 
be prioritized in the following 
hierarchy as outlined in CSA’s 
Z1000 Occupational health and 
safety management standard:

1.  Eliminate the hazard. 
Deenergize is the first choice;

2.  Substitute with other materials, 
processes or equipment;

3.  Reduce the risk by design 
(i.e. engineering solutions, 
equipment solutions, “Safety by 
Design”);

4.  Use safer work systems that 
increase the awareness of 
potential hazards (i.e. apply 
safeguards like signage, barriers, 
etc.);

5.  Implement administrative 
controls (i.e. training and 
procedures); and

6.  Use electrical specific Personal 
Protective Equipment (PPE) 
as a last line of defense, and 
ensure it is appropriately used 
and maintained.

(Note: It is recommended that 
electrical equipment maintenance 
practices be reviewed as preventive 
control measures.)

One element of an ESP is the need 
for internal and external auditing 
to validate and measure its 
implemented performance, identify 
gaps, make recommendations on 
how to improve the program’s 
performance, and prioritize 
corrective actions to implement 
the required recommendations 
identified in the audit report. (An 
example framework of a typical 
Electrical Safety Program is listed 
below where the category of audit 
is identified.)

Example of Electrical Safety 
Program framework categories:

a.  Management leadership & 
commitment

b.  Purpose, scope & principles
c.  Electrical Safety Program 

administration
d.  Regulatory requirements & 

standards
e.  Safe electrical installations
f.  Electrical hazard identification, 

assessment & risk control
g.  Electrical safe work practices

h.  Electrical specific PPE, tools & 
equipment

i.  Electrical safety training & 
competency

j.  Electrical incident reporting, 
investigation & management

k.  Emergency response to 
electrical incidents

l.  Audit & corrective action plans
m. Contractor management
n.  Management of change
o.  Management of documentation
p.  Appendices

When implementing an ESP, 
the electrical hazards of shock 
and arc flash must be identified 
and prioritized preventive and 
protective control measures put 
into place to mitigate or reduce 
the risk level of electrical hazards 
exposure for workers.

Critical to the success of 
the ESP is understanding 
whether the processes and 
systems deployed are working 
properly and effectively while 
ensuring workers are competent 
with them, and by measuring 
performance and exhibiting 
appropriate due diligence.

The audit component of 
the Electrical Safety Program 
is identified uniquely in CSA 
Z1000’s Plan, Do, Check, Act 
management system approach, 
as depicted in Figure 1 in the 
context of six preventive and 
protective control measures for 
electrical hazards and an “Arc 
Flash Triangle” used to identified 
three key variables that impact 
the arc flash hazard (i.e. available 
short circuit current, electrical 
protective device clearing time, 
and the working distance).

By completing an electrical 

safety audit before you develop 
an Electrical Safety Program, you 
will establish a baseline of your 
existing policies and practices, 
and ensure you prioritize 
appropriately where your 
efforts (i.e. human and financial 
resources) should be concentrated 
to demonstrate due diligence.

Example case study
In the case of a large oil & gas 
company, an electrical safety 
standard was created and deployed 
in 2000 but, by 2007, had never 
been internally or externally 
audited. Finally, a formal external 
electrical safety audit project was 
initiated. The company identified 
that the lack of auditing was a gap 
in the implementation of their 
electrical safety standard, and hired 
an external electrical safety services 
consultant to assist them in 
completing this task for all eight of 
their major oil and gas complexes.

A plan and schedule was put 
into place to complete the detailed 
electrical safety audits throughout 
2008. The consultant had an 
established, structured electrical 
safety audit process that employed 
the validation and verification 
tools of Observation/Inspection, 
Interviews and Documentation 
review consistent with 
Occupational Health & Safety 
Management System auditing 
processes.

An electrical safety audit 
software tool was used to compile 
the validation data collected, and 
score the results of the audit by 

Untitled-2   1 3/29/11   10:22:55 AM
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management system (i.e. Electrical Safety Program) framework category. 
The resulting audit report provided a percentage-based performance 
score by management system framework category; consistent application 
of the audit process across all eight complexes would provide the ability 
to benchmark performance of the electrical safety standard across all 
eight of the complexes.

For each complex a pre-onsite audit documentation review was 
completed of overall Occupational Health & Safety Management 
System documentation for electrical hazard-specific content, including 
any site-specific electrical safe work procedures or practices.

The complexes were scheduled for the onsite portion of the audit 
and, while onsite, interview sheets were used to validate understanding 
of the electrical safety standard by worker role: manager/supervisor, 
electrical workers, operator, and general (i.e. instrumentation 
technician, health, safety & environmental coordinator, planners, and 
schedulers). Table 1 identifies what facilities were inspected for each 
Complex while Table 2 highlights the total number of interviews 
completed by role across all eight complexes.

Additional validation of performance was completed utilizing 
an electrical safety audit checklist, reviewing and retrieving any 

onsite documentation, and completing electrical distribution system 
inspections (i.e. with digital photographs taken for evidence of a good 
or bad practice). All electrical specific PPE, tools & equipment were 
also inspected at each complex for validation of inventory management, 
proper storage, check-in/-out system, performance management, 
condition, care, maintenance and use practices, as well as valid testing 
(i.e. hot sticks, temporary protective grounds and rubber insulating 
gloves).

After completing the onsite portion of each audit, all data was 
reviewed to validate performance using question sets by management 
system category in a customized electrical safety audit tool software 
application. A weighted score was awarded to each question in each 
category and resulted in a percentage score for each management 
system category. Figure 1 illustrates the overall results for each 
complex and, using the colour coding of Red (0-50% score), Yellow 
(51-79% score) and Green (80-100% score) clearly depicts the overall 
performance by each complex to compliance with the electrical safety 
standard.

Using the electrical safety audit tool software, a field-level audit 
report was generated automatically by complex, and a separate 
executive-level electrical safety audit report created based on this and 
issued for each individual complex. Photograph files were also created 
and issued as evidence of findings for each report.

The executive-level electrical safety audit reports that were issued 
for each complex identified the audit process used, reported findings 
and a detailed list of recommendations of corrective actions. Using an 
external electrical safety audit process, the large oil & gas company 
clearly identified significant gaps that existed in their implementation 
of their electrical safety standard, allowing them to effectively prioritize 
financial and human resources to ensure that electrical hazards are 
managed effectively in their organization. 

Terry Becker, P.Eng., is an electrical engineer with over 20 years of experience 
in both operating companies and engineering consulting. He served as chair 
of the Alberta Arc Flash Committee in 2005, is the first past-vice-chair of 
the CSA Z462 Technical Committee and is currently a CSA Z462 Executive 
Committee Member, Voting Member and in Charge of the Annexes Working 
Group. He is also a member of the NFPA 70E Technical Committee Annexes 
Working Group, and is a member of IEEE, NETA, CSSE and PMI. Becker 
has presented at numerous CSA, IEEE and other industry gatherings on 
electrical safety, including a presentation on CSA Z462 and electrical safety in 
Australia. He is a professional engineer in the provinces of British Columbia, 
Alberta and Ontario, and is the owner, CEO and a senior management 
consultant for ESPS Electrical Safety Program Solutions Inc. (www.esps.ca).

Figure 1: Electrical Safety Audit performance results by complex

Table 1 - Total number of facilities inspected by complex

Complex # Total facilities inspected

1 Main plant, compressor station, wellsite

2 Main plant, compressor station, wellsite

3 Main plant, compressor station, 2 wellsites

4 Main plant, 2 compressor stations

5 Main plant, special processing facility, 2 compressor stations, 2 wellsites

6  3 main plants, pilot facility, 3 well pads, transfer station

7 Main plant, pilot plant, 2 well pads

8 Large compressor station

Table 2 - Total number of interviews by role description

Role description interviewed Cumulative no. of interviews

Supervisor General

Electrical worker 29

Operator 9

General 4

Total completed 80
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Round Floor Box and Stand
Simple yet innovative, the new
Round Floor Box Stand is 
designed to raise the Round Floor
Box off the concrete form allowing
the ENT or conduit to enter the
Box in a flat and straight path.
Installed together, the Floor Box
and Stand accommodates the 

different rebar and post-tensioned cable heights and
slab depths found from job-site to job-site.
Sold as a kit, IPEX Electrical offers the Round Floor
Box and Stand conveniently packaged together as
one complete product offering.

SceptaCon™ PVC Conduit for HDD
If you’re running electrical and
telecommunication cable conduit
under a busy road or highway,
then you need SceptaCon™.  
SceptaCon™ links seamlessly to
existing PVC conduit
infrastructure and allows utilities
to standardize on PVC throughout

their entire electrical system. And because
SceptaCon™ is made to the same high standards as
our Scepter Rigid PVC Conduit, contractors and
electrical utilities can be assured of the same level of
quality – above ground and below.

Save Time & Money with Kwikon®

Concrete Wall Boxes
Kwikon® Single
Gang Concrete
Wall Boxes offer a
fully assembled,
PVC alternative for
installing boxes in
poured-in-place
concrete walls.

Featuring a concrete-tight poly film
covering the box opening and 
integral hubs, the Concrete Wall Box
eliminates the time-consuming
wrapping and taping work associated
with traditional metal boxes.
The non-metallic, non-conductive
and non-corroding boxes arrive at the
jobsite ready to install saving you
time and money!

ENT Support for Concrete Slab 
Construction

Perfect for use 
in high-rise, post-
tensioned
buildings, the new
ENT Support Unit
(ESU) raises the
tubing or conduit
up off the concrete

form to maintain a level raceway
during the concrete pour. With its
minimal surface contact, the ESU
allows for maximum aggregate flow
and concrete consolidation.
Constructed with an easy locking
mechanism for any 1/2" to 2" sized
ENT, the ESU saves installation time
and labour compared to using 
traditional tie wire. The plastic 
material also eliminates corrosion on
exposed surfaces.

EPR Kit Adapters make Duct
repairs quick and easy!

New Adapters for
our EPR Conduit
Repair Kits allow
contractors to 
repair a broken
section of DB-II
duct while leaving
the cables inside

and restoring the duct to its original
form. The pre-cut adapters easily
open around existing cabling to make
repairs quickly and effectively, 
reducing end-user downtime and
complaints, and saving contractors
time, labour and money.

N E W  P R O D U C T S  F R O M  I P E X  E L E C T R I C A L  S Y S T E M S

For more information call 
Cdn. Toll Free: 1-866-473-9462 
or visit www.ipexelectrical.com
Products manufactured by IPEX Electrical Inc.  
Kwikon® and SceptaCon™ are trademarks of IPEX Branding Inc.

Tough Products for Tough Environments®Toll Free: 866-473-9462  |  www.ipexelectrical.com

Products are manufactured by IPEX Electrical Inc.

DEMANDING ENVIRONMENTS
ASK FOR SCEPTER
UNIVERSAL F-SERIES

Contractors know that only Scepter’s Universal F-Series double gang boxes and covers have
them covered even in the most demanding areas like wash-downs, high corrosion and chemical
environments. Our new Universal design works with any industry standard double gang box or
cover offering greater ease and flexibility on the jobsite.

Vist ipexelectrical.com to watch our new product video.

Covers & Boxes
Now Universally
Compatible

Untitled-2   1 6/2/11   8:57:18 AM
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A
s our population grows and we use more electronic devices, our gross demand for electricity 
increases. This increased load stresses the ability of utility companies to produce adequate electricity. 
The problem is amplified by dynamic grid load at different hours of the day and at different times of 
the year. In the winter, peak demand usually occurs in early morning and at dinner when lights are on 

and food is cooking. In the summer, demand peaks at its highest level during the entire year; on hot 
summer days, the use of building air-conditioners creates a large cumulative demand on the power 

grid, usually peaking between 2 pm and 5 pm—the hottest time of the day—and on business days 
when both commercial and residential buildings need to stay cool.

This peak load may exceed the supply capacity of grid generation. Extra generation capacity 
may be needed on these super-hot summer days. One solution is to temporarily fire up 

legacy coal-fired generators. This short-term generation of extra supply capacity may 
result in extra carbon smoke production (a.k.a. greenhouse gas or GHG). To meet 

the extra demand without the extra GHG output, utility companies would need 
to add renewable generation resources, like solar conversion panels, wind 

turbines or hydroelectric generators.
As an alternative to installing more generation capacity, most utility 
companies are encouraging customers to shift electricity consumption 

to non-peak demand periods. One method to encourage load time 
shifting is to charge more for electricity during peak demand 

periods. In the past few years, most utility companies have 
spent millions on advanced meter infrastructure (AMI) by 

replacing manually read electric meters with 
communicating smart meters, wide area network 
(WAN) infrastructure, back-office computer 
systems, and associated software to support 
customer usage data collection and billing. AMI 
enables utility companies to measure consumption 
more frequently, such as once every 15 minutes, for 
time-of-use (TOU) billing. With this capability, the 
utility company can charge more for electricity 
during peak usage periods.

Another strategy, called demand-response (DR), 
is to automatically turn off loads during peak 
periods. In extreme situations, DR can prevent 
blackouts that would have otherwise been caused 
by excess demand. To support DR capability, 
forward-thinking utility companies designed their 
AMI systems to support two-way communication. 

Smart grid and smart building 
business opportunities
“Building owners 
need well-educated 
electrical contractors 
to help work through 
numerous specification, 
installation and 
maintenance issues.”

Steve Montgomery, P.Eng.
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Data uploads collect usage 
information. Command 
downloads to smart meters 
empower the utility to reduce its 
cumulative grid load during peak 
demand periods via load shedding 
or DR. Demand-response events 
turn off electrical loads for short 
periods after the start of the DR 
event.

The smart meter acts as a DR 
coordinator by passing the DR 
signal to an addressable load 
controller inside the building. 
When the load is a whole-
building system A/C, the load 
control occurs by remotely 
adjusting the associated 
thermostat setpoint up a few 
degrees to cause the A/C to cycle 
off for a while. When the load is a 
motor, heater, light, window A/C 
or portable device, the load 
controller responds to the DR 
signal by turning off electricity to 
its load by opening a relay and 
starting a timer. After the 
specified DR event duration ends, 
the controller turns electricity 
back on again.

Traditional DR programs 
usually control A/C, water heater 
and pool pump loads. These loads 
consume much power yet can be 
turned off for short periods 
without negating their 
functionality. On a hot summer 
day, for example, a building will 
not become uncomfortably hot 
were the air conditioner turned 
off for a few minutes. Insulated 
water heaters do not allow tank 
water to cool off immediately 
should the heater be turned off 
for a few minutes, and pool 
pumps do not need to run 24/7 to 
keep pool water clean.

The DR controller device for 
central A/C consists of a remotely 
programmable controlled 
thermostat (PCT). A PCT 
receives the DR signal from the 
smart meter to raise its turn-on 
temperature setpoint by a few 
degrees. With the higher set-
point, the A/C will run for shorter 
periods to cool the building. 
When the same set-point change 
is sent to a large number of 
buildings in the sub-grid 
simultaneously, the average total 
load is reduced.

Most building owners cannot or 
will not replace a manual 
thermostat with a PCT, even 
though the control signals are 
only 24V. Many jurisdictions will 
not allow the building occupant 
or owner to install a hard-wired 
controller or plug-based 

controller due to safety issues. 
Thus, basic electrical contractor 
installation services are needed.

Smart meter/grid standards
In the past, each smart meter 
manufacturer used proprietary 
communication protocols for 
communication. The Smart Grid 

Interoperability Panel (SGIP) has 
been working for the past few 
years to quickly create common 
standards. These proposed 
standards for smart grid 
components should help utility 
companies avoid the rapid recent 
obsolescence of solutions and 
result in lower cost solutions. 18 

different SGIP Priority Action 
Plans (PAP) are addressing many 
key smart grid aspects, from smart 
meter designs to communication 
standards.

The newest PAP, No. 18, 
addresses ZigBee Smart Energy 
Profile (SEP) wireless 
communication as the standard of 

Premise Wiring

®
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communication from the smart meter to the DR control devices and 
throughout a home area network (HAN). The PAP is dealing with 
migration from v1.0 to v2.0 IP-based protocol. Thus, future utility 
smart grid programs that extend communication into buildings will 
likely use ZigBee SEP 2.0 for communication. Contractors will need to 
become familiar with ZigBee SEP 2.0 network communications to 
install and configure DR controllers and HANs.

High-performance buildings
New building codes from ASHRAE and ICC now define energy 
efficiency requirements for new and existing buildings. The key 
standards include ASHRAE 90.1 “Energy Standard for Buildings Except 
Low-Rise Residential Buildings”, ASHRAE 90.2, ASHRAE 189.1 
“Standard for the Design of High-Performance Green Buildings”, the 
International Green Construction Code (IgCC), and the International 
Energy Construction Code (IeCC). (Rather than compete, IgCC agreed 
to reference ASHRAE 189.1 for technical details.)

Many building owners and managers are beginning to upgrade 
existing buildings to the IeCC or ASHRAE 90.1 standards, and many 
architects and engineers are now upgrading new construction designs 
to meet IgCC. Why spend the extra money? Because buildings that 
meet these requirements consume less energy, are more pleasant to live 
or work in, and have less negative impact on the environment. These 
buildings rent at higher rates, increase in asset value, and provide image 
and public relations opportunities. The investment pays back.

High-performance buildings have a number of smart features for 
reducing energy consumption. 30% energy savings is achievable with 
proper designs and ongoing system usage and maintenance. Using 
more efficient devices and better building thermal insulation can save 
10% to 15% of total energy usage. Turning off devices when not 
needed, regulating heating/A/C and optimizing motor controls can 
save another 5% to 15% of total energy. Key system components 
include the following:

•  Energy monitoring and On/Off control of individual load devices
•  Programmable HVAC controls
•  Efficient modern lighting and heavy use of daylighting
•  Renewable energy sources
•  Motors and controls optimized for the application

The first step in reducing building energy consumption is to 
measure and profile the actual energy consumption by each device. 
This detailed data can quickly flag faulty energy-hogging devices and 
wasteful human behaviour.

Gross energy consumption data can be collected by reviewing 
historical energy bills. The same data can be collected locally by 
monitoring the building electric meter. Sub-meters can show tenant 
usage where a building is shared among multiple tenants. However, 
building energy managers need more granular energy consumption 
data to identify problem areas and to take accurate corrective action. 
Therefore an energy monitoring system should be installed to monitor 
consumption by individual loads. (Generally, this data does not need to 
be “revenue grade” metering accuracy.) Total measurement accuracy of 
2% is adequate for this type of energy analysis and keeps the system 
costs much lower.

The nitty gritty of energy data collection
All electrical loads should be categorized (i.e. lighting, IT, HVAC, 
cooking, entertainment, etc.) and monitored to collect this baseline 
consumption data. Some loads can be monitored at the electrical panel 
by installing energy data loggers on each branch circuit. In a residential 
structure, good examples are HVAC, window A/C, lighting, 
refrigerator, freezer, stove, washer, dryer and water heater circuits. Most 
residential electric codes require each of these loads to have a dedicated 
circuit, such that no other load feed off the same circuit. In commercial 
and industrial applications, every heavy load will be supplied by a 
dedicated circuit.

To install the panel energy monitors, a current transformer (CT) 
must be attached around each branch line wire, with the CT sense 
wires fed from the panel to a data acquisition and communication box 
adjacent to the panel. Each CT has a full-scale range (i.e. 40A, 100A, 
400A, 1000A) and must by matched to the load size to ensure the best 
measurement accuracy. Snap-on CTs have two halves to the ferrous 
torroid; they are not as accurate as continuous torroid CTs, but faster 
to install. Additionally, voltage sense lines must be attached from each 
phase leg on the protected side of a fuse or breaker to the data 
acquisition voltage inputs. The voltage and current signals together 
allow the acquisition box to measure power and power factor.

Almost all other loads must be monitored at the plug or receptacle to 
isolate their consumption, since many different plug loads can reside on 
a single circuit. A large problem associated with accurate plug-load 
monitoring is the inherent portability of a plug load. It can be moved 
easily to a different receptacle for user convenience. Most energy 
monitoring receptacles cannot track this movement. Thus a central 
database that collects data from these energy monitoring receptacles 
will be inaccurately associating energy consumption with appliances as 
they get relocated to different receptacles.

One vendor has developed a plug-based energy monitoring solution 
under the brand name SafePlug Energy. Their energy-monitoring 
receptacle uniquely identifies each appliance by means of an RFID plug 
identification tag. The RFID tag uses architecture and data structure 
specified by the RightPlug Alliance (www.rightplug.org) 
communication standard. The receptacle continuously polls for a 
tagged plug. When a tagged plug is inserted into the receptacle, a 
RightPlug reader detects its presence, reads the unique tag address, and 
reports it via ZigBee radio communication to a central database. All 
energy data is associated with the unique tag address. Thus, when a 
user unplugs the appliance and plugs it into another energy receptacle, 
the new location immediately associates the energy consumption at 

Standard communication protocols allow the smart grid to extend into homes for 
Demand Response applications and for home automation.

Demand Response events have a Start Time and a Duration. At the end of the Duration, 
electricity is automatically returned to the load device.
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Square D MD enclosed motor disconnect switch
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that receptacle to the actual plug load.
The data collected from circuit and receptacle 

monitors will usually expose some easy ways to cut back 
excess energy consumption. Exposed energy problems 
may include the following:

• Damaged or worn equipment
•  Unnecessary 24/7 usage
•  Usage during peak electricity pricing periods
•  Low-efficiency transformers, drives, 

HVAC, refrigeration, IT equipment 
and other equipment

•  Phantom loads
•  Unauthorized equipment usage

Unnecessary 24/7 usage, peak pricing 
usage, and phantom load waste can be slashed by installing load 
controllers. These receptacle or hard-wired load controllers can shut 
off loads during certain hours. Common applications for load 
controllers are on water heaters, space heaters, pumps and lighting.

Programmable HVAC controls enable automatic adjustment of 
temperature set-points to match occupancy and weather conditions. 
These controls are almost identical to those needed for DR events.

A bad form of energy waste is heating and cooling the same space. 
Usually the heating occurs unintentionally, then the heat needs to be 
removed. One example occurs in IT centres where the banks of 
computers create heat, yet the operator area needs to stay cool. A 
simple solution is to isolate the warm area from the operator area with 
thermal walls, and only condition the air in the operator area.

Another example is locating step-down transformers in occupant 
areas of a commercial building. Most small commercial buildings use 
3-phase 600V primary feeds and commonly step down to 3-phase 

208vAC wye/120vAC secondary for 
office applications or 480vAC 

wye/277vAC secondary for light industrial. 
All transformers have core and conductor 

losses that result in heat, but when the 
transformer must be placed in an occupied area, a 

lossy transformer may result in extra building energy 
consumption for A/C to remove the heat.
In the U.S., the Department of Energy (DoE) established 

a national efficiency standard for distribution transformers that 
required compliance since January 1, 2010. Dry-type transformers 
efficiency requirements range from 97.2% for 15KVA up to 99.2% for 
2500 KVA units. Wet-type transformers efficiency requirements range 
from 98.4% for 15KVA units up to 99.5% for 2500 KVA units. New 
transformers that meet the national efficiency standard use heavier-
gauge wires and better-quality steel and, thus, cost more. Although the 
code does not require retrofitting existing buildings with better 
transformers, the energy savings from reduced loss and less A/C pays 
for the retrofit.

Recent lighting efficiency advances can provide the same lumens 
with much lower power consumption. Even in existing buildings, 
lighting upgrades can pay for themselves in just months. Additionally, 
occupancy sensors can automatically turn off lights only when 
occupants are present. In combination with occupancy sensors, timers 
can further reduce unnecessary consumption. Best of all, new building 

RightPlug RFID tags add a unique address to each 
appliance plug. Smart energy receptacles read the tags 

to uniquely identify what appliance is plugged in for 
accurate energy monitoring and On/Off control, even 
when appliances get moved. The tags can be easily 

retrofitted onto older appliance plugs.
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designs can leverage natural 
sunlight to reduce the need for 
electrical lighting during daylight 
hours.

For many dynamic load 
applications, electronically 
commutated motors operate 15% 
to 20% more efficiently than AC 
constant-speed motors. Although 
the capital expense may take too 
many years to justify some retrofit 

applications, new building designs 
can have lower kW/sf 
consumption compared to similar 
older buildings due to smarter 
installation decisions.

High-performance building 
maintenance
Once these changes are made to a 
building, a maintenance program 
is needed to keep the performance 

high. Without a permanent 
monitoring and improvement 
program, buildings will typically 
lose up to 8% of the energy 
efficiency improvements each 
year. Without automated 
monitoring and control systems 
of HVAC, lighting and other 
loads, the loss can increase to 
12% per year. Owners should 
have an energy management 

dashboard to create quick and 
easy visibility of programs and 
operating status.

Safety issues
Remote on-off controls of 
hazardous voltages can result in 
shocks or arc flash conditions, 
injury and death. Service or 
maintenance procedures for high-
performance building or demand 
response controlled loads should 
always require panel lockout of 
associated circuits. As an extra 
safety check, most controllers 
have LED status indicators on 
the controller to show whether 
power is present at its feed wires 
and output. When the light is on, 
the circuit is hot.

Another safety issue comes from 
loopholes in CSA (Canada) and 
UL (USA) safety standards. At this 
time, a specific standard for 
electrical load controllers does not 
exist. For example, some nationally 
recognized test labs (NRTLs) test 
and pass receptacle controllers as 
“electrical receptacles” against UL 
498/498A and against CSA Std 42. 
Other NRTLs test the devices 
only against “appliance controller” 
standards, and miss the 
requirement for compliance with 
NEMA WD-6 ampacity 
associated with the plug 
configurations.

For example, several suppliers 
offer load controllers with NEMA 
5-15 receptacle socket 
configuration (loads can pull up to 
15A from a 5-15 socket) but can 
only deliver 8 amps. This situation 
can damage the appliance and can 
also result in a fire hazard.

Opportunity abounds
The energy conservation industry 
is young and still has its issues. 
Building owners need well-
educated electrical contractors to 
help work through numerous 
specification, installation and 
maintenance issues. For the astute 
electrical contractor, business 
opportunities abound. 

Steve Montgomery, P.Eng., serves on 
the Smart Grid Interoperability Panel 
(SGIP), NEMA High-Performance 
Building Council, NEMA Wiring 
Devices Group, and IAEI. He is 
also a member of IEEE, NFPA, 
International Fire Marshals Association 
(IFMA) and Canadian Association of 
Fire Investigators (CAFI). He holds 
several patents and is presently the 
COO of 2D2C Inc., the inventor and 
manufacturer of SafePlug Energy 
products (www.safeplug.com).
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GE Energy 

imagination at work

Recharging
 the urban landscape.

The future of EV charging has arrived and it looks sleek, smart, and highly practical.  
Meet the GE WattStation™.

WattStation™, GE’s new level 2 electrical vehicle charger, is straightforward to install  
and easy to maintain, and features an internal, retractable cord system. A modular design  
supports emerging technologies, making upgrades a snap and protecting the initial investment. 
The GE WattStation™ supports two-way communication to the utility, enabling customers to  
manage electricity costs. Available in models for on-street or wall-mounted charging, it also  
helps building owners qualify for LEED points.

Find out more about EV infrastructure and the WattStation™ at www.geindustrial.com/ev
Or email us at marketingcdn@ge.com for further information.

GE WattStation™– one more way GE is Leading  

Vancouver, B.C. - September 15, 2011
Find out more at www.ge-ev.ca
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I
n an increasingly ‘time is money’ and ‘time is of the essence’ kind of 
world, it’s fair to say most businesses and industries have adjusted (or 
intend to adjust) their practices to realize greater efficiencies. Internal 
operations, as well as devices and end products, now come with 

multipurpose functionality in the interest of making processes more 
efficient and seamless.

A growing trend in the petrochemical industry is the move toward plug-
n-play systems or modular builds, where end devices come ready-made 
with predetermined cable connectors, ready to be plugged into the 
receptacles of a push-button station. The intention is to replace expensive 
installation/termination hours in the field with less costly hours in a 
controlled shop environment.

George Morlidge is the chief electrical engineer and a subject matter 
expert (Codes and Installations) at Fluor Canada. Based in Alberta, he 
has been promoting and advocating plug-n-play technology for 
years. “I’ve made presentations to IEEE functions and 
things like that over the years, and I’ve just been 
watching it grow as it comes along,” says 
Morlidge.

“I originally got into this from a 
construction point-of-view... What was a 
better way to construct a plan,” muses 
Morlidge. “One of the things that came out 
of this was that there were some safety, 
reliability and maintenance enhancements 
that we hadn’t even considered.”

Several advantages to plug-n-play systems include:

Certainty in your projects
“The main factor that’s driving [plug-n-play] is companies are looking for 
what they call ‘certainty in their projects’; certainty being that they want to 
control the budget, they want to control the schedule,” explains Morlidge.

So how can plug-n-play systems accomplish this? One of the ways, he 
says, is because the systems help control/limit the amount of work 
required in the field. Since the end devices leave the plant already with the 
receptacles attached to them, more of the labour is performed back in the 
shop where the environment is controlled and variable extremities that can 
affect and hinder the process are at a minimum. These can include the 

lack of skilled labour for field-testing, 
unfavourable weather conditions, the 

occasional bird poop, etc.

Lower cost
“From an owner’s perspective, it’s 
always about cost,” says David 
Downey, president of Evelin 

Technologies Inc., a Toronto-
based business that strives to 
guide traditional electrical and 
electronic installation practices 
toward the plug-n-play model. 
“That, to me, is the number one 
driving factor. If the owners 
weren’t behind receiving a huge 
benefit from the cost 
perspective on construction and 

maintenance, then I don’t think it 
would go anywhere because, at the 
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Plug-n-play systems
bring certainty to large-scale installations

Plug-n-play or modular systems: the use 
of pre-terminated cables and end devices with 
suitable receptacles in industrial installations. 
The intention is to reduce expensive 
installation/termination hours in the field with 
less costly hours in a shop where the 
receptacles and connectors would be installed.

Alyssa Dalton
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end of the day, we’re all trying to reduce costs.”
According to Downey, errors and glitches in the troubleshooting 

phase can eat up a hearty chunk of the budget, where most of the 
technician’s labour typically happens on site at a price higher than 
inside the shop.

Faster and easier installation in the field
Another benefit of controlling the amount of work done in the field is 
an all-around simpler installation. Morlidge notes that as cables and 
connector ends are manufactured for the plug-n-play system, they are 
quality checked to ensure that pin 1 fits with wire 1, and pin 2 with wire 
2, etc. “Consequently, when you are done and are terminating in the 
field, you have far fewer errors to go back and fix. That also helps with 
respect to budget and especially with schedule”.

With the bulk of the project performed in the shop, the pre-tested 
equipment is sent out to the field where the technician can install it 
without having to touch any of the wiring, says Downey, adding, “If the 
system is coded correctly, it’s almost impossible to connect it 
incorrectly”.

Simpler to troubleshoot
And with faster and easier installation in the field comes simpler 
troubleshooting and problem-solving, if any. This also opens up the 
number and skill-level of the technicians who can install the end-device. 
“If a modular build is done correctly, no reterminations are necessary, 
and the experts can focus on the other items in the project where their 
skills and experience are really needed,” Downey asserts.

“The terminations are also done earlier in the process, so electricians 
can get that work over with at the front-end of the project, where there 
aren’t all these terminations and possible troubleshooting errors piling 
up at the end,” continues Morlidge.

Safer and easier maintenance
Morlidge goes on to explain it this way: should a light fixture fail, the 
technician or electrician doesn’t have to go out and disconnect the cable 
and take it all apart. He can simply go up the ladder, unplug the cable, 
replace the broken fixture and plug the cable back in. “That’s more 
reliable, faster, more maintainable and safer,” says Morlidge.

He notes one particular incident where an electrician took a jolt as he 
was fixing a light fixture at the top of the ladder. The force of the jolt 
knocked him off his ladder; he hit his head on the way down, and was 
dead when he hit the floor.

“While most companies have a lock-out policy that stops a piece of 
equipment from accidentally starting when it’s being worked on, there 
have been times when people went in and locked off the wrong pump. 
Now, when you put connectors on that motor, you can go in there and 
still lock it off, but then you come back to the motor and unplug the 
plug it is on... now you know it’s not going to run,” explains Morlidge.

Market slow to adopt
Now, if this technology is as effective as it 

sounds, why hasn’t industry whole-
heartedly embraced the concept?

“I guess the conundrum is that you 
can’t go into a modular build on a grand 

scale using the same mentality 
that you would have for a 

traditional method,” muses Downey, adding that while the end result is 
the same for both methods, the routes taken to get there vary. “You 
have to think about things differently when you’re in the planning stage 
with regard to how the drawings are going to be made up, and how the 
construction schedule and personnel schedule is going to work, for 
example. It’s the same people doing the work, but it’s a different 
mentality of doing it.”

Downey advises that plug-n-play systems are best suited for 
greenfield and new construction projects that start from scratch. “But, 
for existing facilities where you’re going to do an upgrade with lighting 
or something like that, it’s going to be a much longer payback for 
existing facilities if you’re not doing a full redesign,” he says.

Staying in the game
But both Morlidge and Downey agree that adopting the plug-n-play 
system isn’t really a matter of choice but a method of survival on the 
Canadian scene, as well as on a global scale. “We are now in the world 
marketplace. There are all these kids coming out of school now, and 
they all know how to do this,” says Morlidge. “We have to realize that if 
we don’t improve our efficiency and the way we build these plants in 
Canada here, we’ll go the way of the Maytag factory worker... we can 
just say goodbye to our jobs.”

Morlidge elaborates: 20 years ago he was buying several dozen 
motors for a job. Some motors were built in an old plant, while the rest 
were produced in a brand new facility. The older plant was building 
motors “the same way it had for the last 75 years, and each one took 
about six guys to build”, while the new plant had computer-controlled 
machines doing all the work. One branch of the operation even had just 
one technician looking after half a dozen stamping machines.

“I ended up sitting in the coffee room at that older plant telling them 
about this, and they began to realize their plant hadn’t been modernized 
and wasn’t going to be able compete in the world marketplace. Now, it’s 
gone. It’s not there anymore,” he concludes.

“I really believe that this is a good thing for the industry and, not 
withstanding my own decision to focus on this as part of my company, I 
believe that—when it’s done right—it really can revolutionize the costs 
and the benefits of building,” adds Downey. 
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skills and experience are really needed,” Downey asserts.

“The terminations are also done earlier in the process, so electricians 
can get that work over with at the front-end of the project, where there
aren’t all these terminations and possible troubleshooting errors piling
up at the end,” continues Morlidge.
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Morlidge goes on to explain it this way: should a light fixture fail, the 
technician or electrician doesn’t have to go out and disconnect the cable 
and take it all apart. He can simply go up the ladder, unplug the cable,
replace the broken fixture and plug the cable back in. “That’s more 
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Cable manufacturers can benefit too
Looking to add more to what you sell? How about by selling 
cable with ends manufactured onto them. “Here’s an opportunity 
to add value to their product, and consequently add profit to 
what they do,” suggests Morlidge.
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F
or whatever you are doing, it is important to know the application 
and the product, and this most certainly applies to circuit protection 
in hazardous locations. It is important to understand there are differ-
ent hazardous locations and, therefore, different means of circuit 

protection that can be used. So let’s take a look at the different scenarios 
that include hazardous locations.

As defined in the Canadian Electrical Code (CEC), there are three clas-
sifications or divisions for hazardous locations: Class I, Class II and Class III.

Circuit protection
in hazardous 
locations

These classifications are then divided into zones and divisions. The 
appropriate classification is assigned based on the type of combustible 
material (i.e. dust, gas, vapours or mist) and how it is vented. These 
nuances can all be found in CEC Section 18 “Hazardous locations”.

Electrical equipment is based on these classifications, which then gets 
a “Group” designation. This is important, as the type of equipment 
enclosure—as well as the degree and type of circuit protection—will 
differ. Again, all of this information is available in Section 18 of the code.

Group designations are undergoing changes that will be reflected in 
the CEC version coming out in 2012. Specifically, there is a memoran-
dum of revision to Subrule 18-150(2). Some of these changes reflect the 
way we refer to Group designations. Additionally, a change to Rule 
18-150 will allow for an indicating, filled, current-limiting-type fuse con-
structed is such a manner that the blown fuse indicator does not 
compromise fuse body integrity. These fuses can then be used to provide 
protection for equipment that is rated for Class I Division 1 or 2, and 
Groups A, B and C.

Since most fuse manufacturers have indicating fuses, it is important to 
understand not all indicating-type fuses are acceptable for hazardous 
locations that could be installed in non-hazardous-location enclosures 
(i.e. NEMA 7 and 9 versus NEMA 4X). For instance, one of the first 
types of indicating fuses had a fine wire protrude through the fuse body 
cavity and back inside with a paper label placed over the area where the 
wire was exposed. When the fuse operated under a fault condition, the 
fine wire would heat up quickly and burn a hole in the label, indicating 
to maintenance staff that this particular fuse had operated. Not bad for 
1950s technology but, when you think about it, a really bad idea when it 
is located in a volatile atmosphere.

When we talk about hazardous locations, we do not want the sur-
rounding atmosphere exposed to any arcing, sparking or heating effect 
that could cause the surroundings to ignite and result in a subsequent 
explosion.

When we look at the operation of a current-limiting fuse, we must 
understand that, under fault conditions, there are two things that can 
happen:

I like to think of a fuse as a calibrated conductor. Under normal oper-
ating conditions, the fuse will happily conduct until a condition such as 
an overload or short circuit becomes present. Under an overload condi-
tion, the fuse element will heat up and, depending on the construction, 
open. Most fuses today use either an “M” effect or plunger type overload 

Changes coming in newest 
Canadian Electrical Code
Lew Silecky
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system. An “M” effect is a tin alloy placed 
on the main element of the fuse to melt at 
a specific current at any given point in 
time. (An overload is a slow increase of 
current over time.)

Under a short circuit condition, the fuse 
element heats up very quickly because of 
the rapid increase of current in the circuit. 
Most fuse design incorporates restrictive 
segments, which are holes punched into 
the main element. When a short circuit 
condition is present, the electrons in the 
current bunch up and heat up these restric-
tive segments very quickly. The bunching 
up of electrons is called the “adibiatic cur-
rent” and is not unlike a traffic jam in any 
modern city... electron gridlock!

Tremendous energies are produced 
internally in the fuse (mini arc flash) and it is very important to contain 
this energy within the confines of the fuse. Indication of the fuse is 
important for maintenance crews so they can quickly identify the 
blown fuse, correct the system error and get equipment running as 
soon as possible.

Not all indicating fuses are created equal, hence the change in Rule 
18-150 (2)(d) where a third subheading will be introduced stating that:

iii)  a fuse installed within a non-explosionproof or non-flameproof  
 enclosure, provided that the fuse is:

(A)  a non-indicating, filled, current   
 limiting type; or
(B)  an indicating, filled, current-limiting  
 type, constructed in a    
 manner that the blown fuse   
 indication does not cause the fuse  
 body to be penetrated; or... *

As mentioned, not all indicating fuses are 
manufactured the same. It is therefore 
important for the designer and/or end user 
to ask questions of the fuse supplier. Cur-
rently, there is only one manufacturer that 
uses indication on a fuse that does not com-
promise the fuse body and is of a 
non-arcing type.

So, when selecting fuses with indication 
for protection of equipment in hazardous 

locations, make sure you choose the right one.

* Reproduced with permission of Canadian Standards Association. While the 
use of this material has been authorized, CSA shall not be responsible for the 
manner in which the information is presented, nor any interpretations thereof. 
For more information on CSA or to purchase standards, visit www.shop.csa.ca 
or call (800) 463-6727.

Lew Silecky is the manager of technical sales & marketing with Mersen (for-
merly Ferraz Shawmut), and can be reached at lew.silecky@mersen.com.

“Tremendous energies 

are produced internally in 

the fuse (mini arc flash) 

and it is very important to 

contain this energy within 

the confines of the fuse.”
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lighting products

Jesco unveils Quick Adapt 
LED Spot Lights
Jesco has launched its Quick 
Adapt LED Spot Lights, which it 
describes as instantly connectable, 
adjustable LED white-light 
units for use on Jesco Monorail 
suspended, curved track and 
Monopoint surface-
mount systems. 
The lights, it says, 
conserve very low-
watt, longlife LED 
units in an instant, and feature 14 
cylindrical, disc and square LED 
decorative lighthead shapes. Rails 
can be field cut and bent for custom 
flexibility.
JESCO
www.jescolighting.com 

Alumen8 introduces 8-WPD series of 
outdoor wall luminaires
Alumen8 has introduced dark-sky 
approved, energy-saving outdoor 
wall luminaires. According to the 
company, the 8-WPD Series is a 
new family of energy-conserving, 
longlife high-performance, 
full cut-off outdoor wall-pack 
lighting fixtures, and is available 
in two widths with single or dual 
lamping. The series is characterized 
by a trapezoid-shaped curved 
architectural housing design that 
mounts flush to exterior or interior 
wall and column surfaces, works in 
any climate or weather conditions, 
describes the company. 
ALUMEN8
www.alumen-8.com 

Acuity Brands launches 
VTLED luminaires 

Acuity Brands Inc. has expanded 
its LED indoor ambient lighting 
portfolio with the launch of 
the Lithonia Lighting VTLED 
luminaires. According to Acuity, 
full-range (0-10V) dimming is 
standard, adding that the luminaries 
come enabled with Acuity Brands’ 
Light intelligent controls interface 
to allow additional energy savings. 
The VTLED is available in a 2” 
x2” configuration with a 2200 or 
3200 lumen package and a 2” x 
4” configuration delivering 4600 
lumens, with an efficacy up to 96 
lumens per watt, it says.
ACUITY BRANDS 
www.acuitybrands.com
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Fulham launches FreeLite Exit signage
Fulham has unveiled its new FreeLite 
line of cUL Listed photoluminenscent 

exit signs which it says require 
no electrical power for 
operation other than the 
normal ambient light in your 
building. According to the 
company, FreeLite technology 

absorbs light during the day, so that 

the self-illuminating non-radioactive 
materials in the signs can shine bright 
when the lights go off. In addition 
to no power required for operation, 
they can also eliminate costly testing/
maintenance, are extremely easy to 
install and are not apt to fail in loss of 
power situations, it claims.  
FULHAM
www.fulham.com

Toronto, ONN
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MainTrain is coming 
  to Edmonton!

Learn how to measure maintenance success 
and prove your value!

Your professional development 
opportunity!

MainTrain returns to Edmonton in September 
with a strong group of speakers, exhibitors 

and interactive sessions. Learn how to measure 
maintenance success and improve your value. 

Media Sponsors: MainTrain is developed 
and produced by the Plant 

Engineering and Maintenance 
Association of Canada (PEMAC). 

tel: (905) 823-7255
www.pemac.org

management

 

MainTrain is Canada’s largest annual peer-developed maintenance, 
reliability and physical asset management conference for knowledge 
transfer, technical training and networking.  

Check out these speakers – you won’t want to miss this!
Christer Idhammar, IDCON Inc., is a world renowned expert and guru 
in maintenance & reliability
Doc Palmer, Jacksonville Electrical Authority, has three decades of 
industrial experience 
Randy Keener, Baker Instruments, has 27 years of experience in 
electrical predictive maintenance
Brian Ellis, Clearpass Inc., has over 30 years of combined experience in 
maintenance & systems in upstream oil and gas
Tom Dabbs, ITT’s Plant Performance Services Group, has delivered 
behaviour based reliability solutions for over 30 years

Visit the event website: www.maintrain.ca or contact 
PEMAC directly at: (905) 823-7255 or 877-523-7255

Sponsored by:
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Register here to join our 

EcoTeam and download our FREE 

“Selling Eco Solutions” brochure.

Visit www.SEreply.com and 

enter key code f878v.

Get in the fast lane   
for green solutions.

With the launch of electric vehicles (EV) comes the need for 

electric vehicle charging stations where we live, work, and 

play. You can depend on Schneider Electric™ to provide 

you with the knowledge you need to properly install and 

maintain your customer’s efficient charging solutions. 

The Schneider Electric EcoTeam will provide you with 

the training and resources to help increase your revenue 

through sales of energy-efficient and renewable energy 

products and solutions.  

Make the most of your energySM

© 2011 Schneider Electric. All Rights Reserved. Schneider Electric and Make the most of your energy are 

 

A.R.E. SpaceKap Compak slip-in 
utility for trucks

Truck cap and tonneau cover 
manufacturer A.R.E. is now offering 
the new SpaceKap Compak slip-in 
utility body as part of its commercial 
fleet product line. The Compak, 
manufactured by Canadian-based 
Fibrobec Inc., is a cab-high, 
insert-type commercial unit with 
a low-profile roof line that allows 
for safe access to parking decks and 
other low clearance areas, making 
it an ideal height design for urban 
areas and municipalities, it says. It 
is available for 6-foot and 8-foot 
truck beds and comes standards with 
a unique 40/60 rear door for easy 
access. 
A.R.E.
www.4are.com

Arcad unveils new DC Arc Flash 
Analytic (DCAFA V1.0) software
Arcad Inc. has introduced the new 

DC Arc Flash Analytic (DCAFA 
V1.0) software program for arc 
flash and shock hazard analysis in 
DC power systems, which includes 
photovoltaics, battery banks, 
rectifiers and telecommunications 
equipment. According to Arcad, 
the program takes system voltage, 
available short circuit current, 
gap between electrodes, circuit 
time constant, electrode material, 
protective device type and rating 
or a preset arc duration value, and 
determines incident energy released 
by arc flash, hazard risk category 
at working distance and flash 
protection boundary.
ARCAD
www.arcadvisor.com

Meltric unveils DSDC Series plugs 
and receptacles for direct current 
applications
Meltric Corp., a manufacturer 
of industrial duty electrical plugs 
and receptacles, has launched a 
product line for electrical equipment 
powered by direct currents. 
According to the company, the 
DSDC Series plugs and receptacles 

provide safer and more robust 
connections for direct current 
applications up to 200 amps at 
250VDC, up to 100 amps at 600 
VDC, or up to 30 amps at 750 
VDC. The line offers safety features 
including a dead-front safety shutter 
that prevents user access to live parts.
MELTRIC
www.meltric.com
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I N T R O D U C I N G

SUPER PULSE START
Long Life (SPL)
Extended Life Lamp Series

• 40,000 Hour Rated Life

• Excellent Maintained Lumens

• Ultimate Retrofit Solution

• Reduction in Maintenance

• Patent Pending Design

• Available in 60-575 Watts

VLC-0015A1-0611
© 2011 Venture Lighting International.   
Venture Lighting and Ballastronix are registered trademarks of Venture Lighting International 

800-265-2690 
For more information about this new product, and how
Venture can do an assessment of your facility, go to

VentureLighting.com/SPL

THE SYSTEMS APPROACH: BALLASTRONIX®

BALLASTS AND VENTURE LIGHTING™ LAMPS

LONGEV I TY L I K E ...

Metal Halide Lasting This Long,
It Had To Be Called “Super”!

EVER WISH A LIGHTING

SYSTEM COULD STAND

THE TEST OF TIME?

NEW!NEW!

Olfa introduces Sk-10 Concealed Blade Safety Knife 

Olfa has launched its SK-10 Concealed Blade Safety 
Knife, which features a four- position adjustable 
blade design, a Nylon 6 Polyamide handle and a 

tool-free blade change. This “gooseneck” style safety 
knife is versatile and can cut a variety of materials up 
to 5/32” (4mm) in thickness, as well as boxing tape 
with its stainless steel tape slitter, says the company. 
The handle is made from industrial strength 
Nylon 6 Polyamide, it says, adding that the blade is 
engineered using a Japanese steel composition for 
superior sharpness and performance.
OLFA
www.olfa.com

Air King outdoor range hood series 
for covered outdoor kitchens 

Air King introduces its model 
P1848m Professional Outdoor 
Series range hoods for ventilating 
smoke and odors, which it says can 
accumulate in covered outdoor 
kitchens. The hoods are ETL 
listed for damp locations and can 
be customized to the ventilation 
needs of the grill with HVI-
certified performance options 
up to 1200 CFM, says Air King. 
The hoods are constructed of 304 
stainless steel and have a 48-inch 
width. Three dimmable 45-watt 
maximum halogen lights are also 
included. 
AIR KING
www.airkinglimited.com

EasyHeat upgrades floorwarming 
thermostats to include built-in 
GFCI safety
EasyHeat has upgraded its entire 
line of floorwarming thermostats 
to include built-in Ground Fault 
Circuit Interrupter 
safety (GFCI). 
Dubbed the G Series, 
the new thermostats 
are identical in size, 
functionality, use of 
the floor temperature 
sensor, and mounting 
configuration to existing EasyHeat 
thermostats, making installation 
in new and retrofit applications 
simple, claims the company. The 
thermostats are available in 120V 
and 240V, in programmable or 
non-programmable designs.
EASYHEAT
www.emersonindustrial.com

Porter-Cable launches Small Angle 
Grinders PC60TCTAG and PC60TAG
Porter-Cable unveils 4-½” Small 
Angle Grinders (PC60TCTAG 
and PC60TAG), claiming that they 
are designed specifically to offer 
contractors performance, ease 
of use and durability, 
for tough jobsite 
applications such 
as grinding 
and cutting 
metal, cleaning and finishing 
surfaces, and tuckpointing. Both 
grinders come with a 6 AMP 
motor and delivers 11,000 RPM. 
PORTER-CABLE 
www.portercable.com
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training assessments  consulting

Services:
- Electrical Industry Consulting
- Training Development
- Electrical Safety Assessments
- Benchmarking
- Feasibility Studies

Contact
Kris Paszkowiak, P.ENG.
Phone: (905) 599-2702

eMail: kris.paszkowiak@gmail.com
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Don’t miss out
on your next issue of

Electrical Business

Sign up for your 
FREE SUBSCRIPTION

It’s fast, it’s easy and it’s free!

For fastest 
service visit 
www.ebmag.com
and click the 

subscribe button

Here’s how:

SECUREX®/LVT
FIRE ALARM AND 
LV CONTROL CABLE
LEAD FREE
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Stop poor power quality and 
hold on to your profits.  

Production interruptions cost money. 
Power interruptions can damage 
production runs.
Electric utilities charge penalties. 

See how Fluke power quality 
test tools for troubleshooting, 
preventive maintenance, and 
long-term power recording and 
analysis can help you optimize 
power quality and save your 
money. 

www.flukecanada.ca/pq

Vibration testing made easy with  
New Fluke 810 Vibration tester

The 810 easily fits into your maintenance routine, so 
there’s no more guessing your machine’s condition.  
In three simple steps it identifies the problem root 
cause, its location and severity so you can prioritize 
repair actions.

ROI is possible in one diagnosis!

See for yourself at 
www.flukecanada.ca/machinehealthFluke. Keeping your world

 up and running.®

Check out the 
most advanced 
family of Clamp 
meters ever....
The Fluke 381  
Clamp meter has

True-rms because who wants 
to be average 
Remote display because 
sometimes you need an extra 
hand
iFlexTM coil because tight 
wires and enclosed spaces 
are a reality in your world

See the whole   
innovative family  
www.flukecanada.ca/clamps

Based 
on you. 
Built 
by Fluke.

WANTED
Molded Case Circuit Breakers. New & Used, All Brands. 

Motor Control & MCC. Buckets in A&B, S.D. & W.H. & C.H.
Please call, email or fax Ralph Falvo with your list.

FALVO ELECTRICAL SUPPLY LTD.
5838-87A St., Edmonton, Alberta 

1-800-661-8892 
780-466-8078 Fax 780-468-1181

email: rjf@falvo.com
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STANDARD offers a line of high effi cacy, long life T8 lamps. These long 
life fl uorescent lamps are ideal where re-lamping is a challenge and 
higher effi cacy is a necessity. The TCLP compliant STANDARD Long Life 
T8 lamps feature extended life up to 46 000 hours (based on 12 hour 
start) or 40 000 hours (based on 3 hour start) on a program start ballast. 
Available in 28 and 32 watts with 3 500, 4 100 and 5 000 K colour 
temperatures, these lamps offer energy savings and signifi cantly reduce 
maintenance cost by extending the re-lamping cycle. 

Standard Products
www.standardpro.com

Long Life T8 Fluorescent Lamps
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code file
Kris Paszkowiak, P.Eng.

Tackle The Code 
Conundrum... 
if you dare

Answers to this month’s 

questions in October’s  

Electrical Business.

Questions and answers compiled by the Electrical Safety Authority    VISIT WWW.ESASAFE.COM

Question 1
Class H fuses are permitted to be used for overcurrent 

protection where circuit overload protection is provided 

by other means.

a) True

b) False

Question 2
Can an insulated #6AWG wire be marked in a 

permanent manner with a green color in order to be 

used as a bonding wire?

a) Yes

b) No

Question 3
What is the minimum distance for spacing between 

supports for electrical non-metallic tubing?

a) 300 mm c) 1.0 m

b) 600 mm d) 1.5 m

Answers to Code Conundrum 

EBMag August 2011

Q-1: If receptacles are mounted in a 

trailer park in a vertical position, the CEC 

requires the U-ground slot to be:

a) At the top

Q-2: For a mobile home, the minimum 

permitted size conductor for the power 

supply cord is:

c) #6 AWG

Q-3: What is the maximum length of 

12-trade size liquid-tight flexible conduit 

permitted for the connection of equipment?

d) 1.5 m

Grounding outdoor 
floodlighting installations

I
t is a common practice to provide outdoor 
floodlighting for sports fields, or along 
walkways in parks or parking lot areas. 

For aesthetic reasons, the outdoor lighting 
is frequently mounted on metal poles. The 
power supply can range from a 120/208-volt, 
3-phase, 4-wire to a 120/240-volt, single-
phase, 3-wire to even higher voltages, such 
as 600/347-volts supplied from a panelboard 
(usually located at the park power pedestal or 
a building service).

There are different methods for bonding 
and grounding these metal poles. Some 
standard designs require the metal pole and 
associated metal components to be connected 
to a separate ground rod located near the 
base of each pole.

Question: Do these separate ground rods at 
the base of each pole meet the requirements 
of the Canadian Electrical Code (CEC), 
or do you need the equipment bonding 
conductor run with the underground lighting 
branch circuit conductors from the service 
panelboard to each pole?

When a line-to-ground fault occurs in the 

outdoor lighting (circuit wiring, ballast or 
fixture), then the non-current-carrying metal 
parts (such as the metal pole and other metal 
structures connected to the metal pole) can 
become energized. Under fault conditions, 
the best way to eliminate the electrical shock 
hazard is to have an effective and permanent 
low impedance path from the metal pole to 
the service panelboard. This ensures quick 
operation of the circuit breaker to remove the 
hazardous voltage without depending on the 
earth as the fault current return conductor.

CEC Rule 10-500 “Effective grounding” 
requires both the grounding and bonding 
conductors to facilitate prompt operation of 
the overcurrent devices under fault conditions 
without damage, and to limit any touch 
voltage rise to a safe level.

Rule 30-1030 “Grounding and bonding” 
of non-current-carrying metal parts requires 
that all such parts within 2.5 metres of 
ground—or at locations where unauthorized 
persons may stand—to be bonded to ground 
by a separate bonding conductor sized in 
accordance with Table 16. Further, the rule 

How did you do 
with the last quiz? 
Are you a...

Master Electrician ? (3 of 3) 

Journeyman ? (2 of 3)

Apprentice ? (1 of 3)

Plumber ?! (0 of 3)

      Always consult the 
electrical inspection authority 
in your province/territory for 
more specific interpretations.

states that non-current-carrying metal parts 
of electrical equipment at the pole top shall 
be bonded together (except for isolated metal 
parts, such as crossarm braces, bolts, insulator 
pins, and the like) and must be grounded when 
within reach of any grounded metal.

The scope of Rule 10-000 allows for 
insulation and isolation to be used as means 
of affording supplementary protection to 
grounding. However, Rule 10-402 “Fixed 
equipment” subsection 3 specifically requires 
all non-current-carrying metal parts of 
luminaires and associated equipment that could 
become energized to be bonded to ground 
when they are exposed to, or in contact with, 
exposed metal parts.

Additional requirements for the size of 
grounding or bonding conductor are specified 
in Rule 10-814.

The bottom line is that to have a safe 
installation meeting CEC requirements, an 
insulated equipment bonding conductor must 
be provided for each lighting branch circuit 
extending from the panelboard and connecting 
to the grounding stud in the metal pole hand-
hole and the luminaire housing grounding 
terminal.

Kris Paszkowiak is principal of CodeSafety Associates, 
a consulting firm serving the needs of the electrical 
industry. He holds a Master Electrician licence 
and has served numerous organizations over the 
years, including the Canadian Advisory Council on 
Electrical Safety, Committee on CE Code Part I and 
UL Electrical Council. E-mail CodeSafety Associates 
at kris.paszkowiak@codesafety.ca.

There is a ton of news and updates at the newly renovated EBMag.com.  

And be sure to follow our Tweets on Twitter (twitter.com/ebmag) to find 

out whenever there’s something new on our website.
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Introducing AC90AGTM cable from Southwire®. How do you make sure there are no hidden dangers lurking in your latest installation? 
Simple. You take installation variability out of the equation. Our new AC90AG cable has fewer parts and pieces to manually connect, so 
there’s less opportunity for human error. And it’s the fi rst CSA-certifi ed and listed ACG90 cable with an interlocked armor equipment 
bonding conductor. So you get better grounding reliability from an installation that’s both simpler and safer. Now doesn’t that take the 
bite out of your worries? To learn more, call 1-800-668-0303. Or go to www.southwire.com/AC90AG.htm and view our video 
podcast for the chance to win instant prizes*.

One loose connection can bring down a job. One new cable can save it.

Download a free QR reader app 
at get.beetagg.com (for iPhone 
or Droid) or getscanlife.com 
(for Blackberry).

Blackberry® PlaybookTM is a trademark of Research in Motion Limited. *See View & Win terms and 
conditions listed at www.southwire.com/AC90AG.htm © Southwire 2011. All Rights Reserved. Southwire, 
Southwire Canada and AC90AG are trademarks and registered trademarks of Southwire Company.

VIEW 
& WIN 

a Blackberry® 
   Playbook™*

DON’T LET WHAT YOU CAN’T SEE COME BACK TO BITE YOU.
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Visit www.ied.ca for the IED distributor nearest you.
Beaulieu & Lamoureux • CDE • Del’s Distributors • Deschênes & Fils • Diversified Ventures

Dixon Electric • Dubo Électrique • Eddy Group • Eecol Electric • Electrimat Ltée • Espo Electric

EWS – Leamington • Gimple Electric • Grey-Bruce Electric • House of Electrical • J.D. Paré • J.W. Bird • Marchand

Electrical McLoughlan Supplies • P. Wolf Lighting • Les Distributeurs Papineau • Paul Wolf/Kester • E.G. Penner

Powrmatic • Province Electric • Robertson Electric • Thornes/Source Atlantic • Tradelco Inc. • Western Equipment

If you have to buy electrical supplies anyway, then why not receive points towards cool rewards

while you’re at it? You’ll find a powerful lineup of products – from the latest gadgets, games and

electronics to unique items that are a collector’s dream. The program is simple. We reward our

customers for purchasing participating suppliers’ products from an IED Distributor. You earn one

point for every dollar spent(1) at any IED Distributors(2) across Canada. Your points are updated

monthly and you can begin receiving rewards for as little as 700 points(3). It couldn’t be easier.

Stop getting nothing. Start getting rewards. Sign up today.
To enroll, log on to www.iedrewards.ca, click on register and then follow the prompts.

If you’re not buying from an IED Distributor, you’re not
getting the most out of your electrical purchases.

(1) Points earned on purchases from participating IED Distributors and participating suppliers only. (2) Rules on website apply.
(3) Points can be converted to charitable donations to ensure compliance with individual corporate policies.
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