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from the editor

The evolution of “Old Far ts Golf”

E
79 years of industry
experience were staring
right back at me from
across the table.

FC Alumni. In my six years with Electrical Business,
I’ve heard that name/phrase whispered on many an
occasion without ever knowing who or what the
Electro-Federation Canada Alumni actually were. It
happened again most recently at the 10th Annual EFC
Federation Cup Charity Golf Tournament where, I was
told, those elusive Alumni were also golfing.
I call them elusive because, yet again, they slipped
through my grasp. So rather than wait for the next
opportunity to spring my trap on them, I decided to
simply call EFC and arrange a meeting with these phantoms. Which they did.
I met Harry Makepeace and Bill Torrance. Harry ran
Cutler-Hammer at one time and, before retiring, logged
39 years in the electrical industry. Bill, meantime, logged
40 years in the industry before retiring from Allen-Bradley. I asked them what this Alumni thing was all about.
Harry explained the Alumni group started about 15
years ago “when a bunch of us were retiring at the same
time, and we wanted a way to stay in touch... so we started
what we referred to as OFG a.k.a. Old Farts Golf”.
This was okay for a time, as some 30 to 40 retirees
would come out—including EBMag’s founder, Jack
Kerr—but then commitments to OFG began to wane.
Some time thereafter, Bill said, Doug Baldwin called
a meeting of the Old Farts to discuss starting an Alumni
group (which, you have to agree, sounds a little more
respectable). You’ll remember Doug from “Meet the
Players” (EBMag Nov/Dec 2005), who is retired, but
devoted years to our industry. For a few years, Alumni
Golf was run separately, then EFC invited the Alumni

to play alongside everyone else at the Charity Golf
Tournament, which they now do.
I asked Harry and Bill why it was that I found the whole
“Alumni” thing very mysterious, and they conceded that
they haven’t really been putting the word out. It’s like a
best-kept secret that’s not really a secret. They would really
like to see retired electrical industry veterans organize
themselves—however loosely—into their own social circles
that make geographic sense. After all, the Alumni group is
all about staying in touch with old colleagues, and having
some fun together every now and then.
As I sat with Harry and Bill, it occurred to me that
79 years of industry experience were staring right back
at me from across the table. 79 years! You think these
guys might know a thing or two about electrical products and processes, the market and our industry?
“What a resource! What a font of information!” I said
to Bill and Harry. And it was Harry who said that, while
he and Bill have been retired for some time now , there
are new retirees every year who—for many years to
come—could still serve a valuable role as a member of
any company’s think tank.
Let’s not allow our veterans to go gentle into that
good night, but rather keep them close and active for as
long as they’ll let us.

And if you’re a retiree looking for your colleagues, contact
EFC’s Sue Adler at (647) 258-7476 or sadler@electrofed.com.
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industry news
Changing the Electrical Safety Culture—
IEEE IAS Electrical Safety Workshop
Registration is Now Open! If you have
an interest or responsibility in workplace
electrical safety, mark you calendars and
register for the IEEE Industry Applications
Society (IAS) 18th annual Electr ical Safety
Workshop, January 24-28, 2011, at the newly
renovated Toronto Sheraton Centre
(tinyurl.com/ESWJan2011).

•
•
•
•

And Electrical Business is proud to be a
Supporter and Media Partner.
The early registration discount offer expires
December 30, 2010. (Register by December 30th
and save $60, while exhibitors can save $100.)
Don’t miss these features for 2011:
• Two keynote speakers: Darryl Hill, PhD, CSP,
vice-president safety & health ABB, president

•

American Society of Safety Engineers;
and Joel Fish, MD, chief medical officer,
St. John’s Rehab Hospital.
More than 25 leading-edge presentations f rom
recognized industry experts on occupational
electrical safety.
More than 60 exhibitors featur ing the latest in
products and services vital to electrical injury
prevention and protection.
Two optional Fundamentals Level Tutorials
before the Workshop: 1) Electrical Safety
Management and 2) Electrical Safety Basics.
Two optional Advanced Level Tutorials after
the Workshop: 1) Use of Systems Safety
Techniques to Perform Hazard Analysis
on Electrical Systems & Electrical Safety
Programs, and 2) How to Create an Effective
Electrical Maintenance Program.
Technical tours you won’t want to miss.

Since its founding in 1991, the Electrical Safety
Workshop has served to accelerate the dispersion
of information and knowledge impacting electrical
safety, enabling sustainable improvements in the
prevention of electrical accidents and injuries.
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Electrical Safety Authority presents
inaugural Ontario Electrical Safety Awards

The inaugural Ontario Electrical Safety Awards
were awarded in September to two individuals
and two organizations for their contributions in
promoting electrical safety and building a safety
culture in Ontario. The 2010 winners are:
• Powerline Safety: Orillia Power Corp. which
has been a “leader in developing and delivering
education and awareness programs” to its
community regarding electrical and powerline
safety since the early 1980s. Among other efforts,
Orillia Power contributed to the creation of
North America’s first ‘Portable Children’s Safety
Village’, which has been used to teach mor e than
6000 elementary students yearly about safety. It
also hosts an annual educ ation program for local
contractors and tradespeople alerting them of
electrical hazards.
• Product Safety: Brian Savaria of Eaton Electrical
Group (Burlington, Ont.) for his long-term effor ts
against counterfeit products that pose electrical
safety risks. He has worked extensively with the
RCMP in Quebec, Electro-Federation Canada
(EFC) and the Electrical Safety Authority (ESA)

to identify counterfeit products and assist with
criminal investigations. He was instrumental
in ensuring the involvement of the electricity
industry in the Canadian Anti-Counterfeiting
Network. Product safety is a key area of concern.
In 2009, ESA issued 87 recalls and 26 safety alerts
resulting in more than 1 million products being
recalled across Canada with over 450,000 of those
originating f rom Ontario alone.
• Worker Safety: Dave Graham who, during his
term as president of the Greater Toronto Electrical
Contractors Association, initiated the creation of
the Working Live Task Force to raise awareness of
the risks of working with live electricity. The task
force includes representatives from throughout the
industry, and its efforts have included the ‘Just Don’t
Ask’ public awareness campaign, the development of
the work live authorization form, and the eventual
creation of the Electrical Safety Coalition.
• Consumer and Home Electrical Safety: to a
coalition of electrical equipment manufacturers
(Cooper Industries, Hubbell Canada, Legrand
Canada and Leviton Canada). Together they
achieved a requirement to use tamper-resistant
receptacles (child-safety outlets) in homes as par t
of the Canadian Electrical Code. They also worked
to ensure these safer products remained affordable
for consumers. The tamper-resistant receptacles
block other objects from penetrating the outlet.
The awards were established by the Electrical
Safety Authority (ESA, www.esasafe.com) to
acknowledge the contributions made by people and
organizations toward reducing electrical fatalities,
injuries and loss. Ontario’s minister of consumer
services, John Gerretson, joined John Wiersma,
ESA’s chair, and David Collie, ESA’s president and
CEO, in handing out the awar ds at ESA’s annual
general meeting.
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industry news

Toronto Hydro fined $80,000
after workers injured
Toronto Hydro-Electric System
Ltd. (Toronto Hydro) was fined
$80,000 for a violation of the
Occupational Health & Safety Act
that caused injuries to two workers.
On January 29, 2009, workers
were cutting and splicing
underground cables at Ossington
Ave. and Dupont St. in Toronto.
In an underground chamber at
the site, a worker cut into a live
high-voltage cable, which caused
an electrical flash. The worker
suffered first- and second-degree
burns. Another worker in the
chamber suffered flash burns.
A Ministry of Labour investigation
found the worker who cut the
live cable thought it had been
deenergized. The worker also
thought the cable had been ‘speared’
to confirm it was deenergized.
(Spearing is the final step before
cutting and splicing a high-voltage
underground cable. A spearing tool
has a long, grounded blade that cuts
through a cable’s conductors. If a
cable is energized, spearing it will
short out its conductors.) However,
the cable had not been speared
before workers cut into it, contrary
to Rule UG601(5) of the Toronto
Hydro Rule Book.
Toronto Hydro pleaded guilty
to failing to take the reasonable

precaution of complying with Rule
UG601(5) of the Rule Book to prevent
hazards to workers from energized electrical
equipment, installations and conductors.
In addition to the fine, the court imposed
a 25% victim fine surcharge, as required
by the Provincial Offences Act, which is
credited to a provincial government fund to
assist victims of crime.

There is a ton of news and updates at
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.

Look for the big event

Canadian IBEW Drifire and MWG
launch FR apparel program
IBEW 1st District-Canada has
partnered with Drifire, a manufacturer
of FR clothing, and MWG Apparel—a
Canadian work-wear manufacturer
based in Winnipeg—to launch a
program that, say the partners, gives
electrical workers access to FR apparel
and educates them on potential tax
savings through government programs.
“It is with great pride that the IBEW
is able to offer a national FR c lothing
program to all electrical workers,”
said Phil Flemming, international
vice-president, IBEW 1st District.
“This program provides an excellent
opportunity for individuals and
smaller employers to purchase the best
combination of FR protection, comfort
and value at very reasonable costs.”
Information on the program
was shared at the IBEW Annual
All-Canada Progress Meeting in
Saskatoon, Sask. The garments
offered through this program
include a range of base lay er and
outerwear garments—all of which
are made with Drifire. Visit www.
compliantfrwear.com to learn more
about the program.

February 12th, 2011 is the day the puck drops across Canada.
As part of our “Made in Canada” celebration, you could be our guest at this major sporting
event. It’s easy! Answer our latest online quiz by December 31st, 2010 and you’re automatically
entered in the draw.
GET IN THE GAME FOR YOUR CHANCE TO WIN!
(Refer to www.tnb.ca/canadapromo/en for complete contest rules)

Look for w w w . tnb. ca/ canad a p romo/en
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It is with deep sorrow we announce
the passing of Joseph Patrick Neu,
vice-president, engineering, codes &
standards, with Electro-Federation
Canada (www.electrofed.com). He
passed away September 21 while away
Joseph Patrick at an industry meeting in Virginia.
Donations to the Diabetes AssociaNeu
tion or the Heart and Stroke Foundation in Joseph’s
memory would be appreciated by the family.

Schneider Electric (www.schneiderelectric.ca) has appointed Eric
Deschenes to vice-president, Energy
Business for Canada. In this new position, Deschenes will manage strategy,
business development, partner support
Eric Deschenes and marketing initiatives for the oil
& gas and utility end user segments,
and Canada’s medium-voltage solutions. Deschenes
joined Schneider Electric in 2003, and has more than

19 years of experience in the electrical power and industry businesses.
He has a degree in engineering
from École Polytechnique University in Montreal, where he currently
serves on the board of directors.
Techspan (www.techspan.biz)
announced the appointment of
Adam Roney to regional sales
manager for the Golden Horseshoe territory (Ontario), which
includes all areas from Mississauga to Niagara Falls. He has a
bachelor’s degree from Wilfred
Laurier University and a diploma
in Professional Sales and Marketing from Sheridan College. Roney
also possesses over 10 years of sales
experience, including seven in the
electrical agency industry with
Roney Marketing.
Lind Equipment (www.
lindequipment.net) appointed
Rami Ghanem to the role of
product manager, where he will be
responsible for leading the company
from a technical standpoint,
including directing new product
design, product customizations and
technical sales support. Ghanem
holds a Master’s degree in Electrical
Engineering, and served most
recently as a product manager at
CopperLogic Canada.

• Free Air Ampacity Rating
in ABOVE and BELOW GROUND Installations
• 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

Patent Pending

Replaces BUS DUCT, ARMOURED CABLE IN TRAY, UNDERGROUND
DUCT BANK, DIRECT BURIED and CONDUIT SYSTEMS
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.
For further information please email us at: sales@unitedwc.com
Tel: (905) 771-0099 or 1-800-265-8697 • Fax: (905) 771-1658 or 1 800-461-4689 •

Going to great lengths to serve you

www.unitedwc.com

The Electrical Safety
Authority (ESA,
www.esasafe.com)
has appointed Nancy
Evans to the position
of vice-president of
communications and
Nancy Evans stakeholder engagement. A senior
communications professional, her task
is to leverage safety partnerships and
increase public awareness to advance
ESA’s Harm Reduction Strategy.
Dick Roney, president of Roney
Marketing (www.roneymk.com)—a
manufacturers’ sales agency—
announced that Darrell Bramwell
and Paul Seguin have joined the
Roney team. With a management
position, Bramwell possesses over
20 years of wire and cable experience, as well as a good working
knowledge of the electrical industry. He will look after wire and
conduit, and associated products.
Seguin has been with a rep agency
in Western Canada for a number
of years, but he and his wife have
decided to move back to Ontario
to be near family. He will occupy a
senior sales position in the Greater
Toronto Area (GTA).
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What solar energy

developers need to
know before implementing a maintenance program
Amir Keranovic

S

ince the recent implementation of North
America’s first renewable energy Feed-InTariff program, the Ontario government
has awarded close to 3000 megawatts of
solar power purchase agreements, representing
over 13 million individual solar panels to be
installed across the province in the immediate
future. But this explosive growth—combined
with the region’s lack of supporting skilled
labour—is expected to leave several clean energy
projects in the dust.
“The immense amount of solar energy parks
all simultaneously going into construction is
disproportionate to other necessary stakeholders
in the sector, setting the stage for what could
potentially become a very big blemish for the
program,” says Michael Petrova, president of
Solar Clean (solarclean.ca), a solar maintenance
company offering professional services across
the province.
“It’s important that solar energy developers
entering into the province realize that maintaining solar panels is a lot different than cleaning
windows... if this is not realized, the effects
could not only impact their bottom line, but
could potentially be fatal,” adds Petrova.
Unlike regular cleaning services, Petrova
proudly points out that his employees are
trained in working safely with water around
high-voltage systems, the use of safety equipment such as fall arrest systems, operating
elevated devices and ladder safety techniques,
electrical hazard awareness, as well as how to
spot and repair operational deficiencies that
could potentially turn into hazards leading to
system downtime and lower yields.

Manufacturer studies show that a clean solar
panel produces up to 30% higher energy yields
than an unkempt panel, meaning significantly
higher returns on investment for responsible
developers and on-time payback for financiers
and investors. Therefore, regular maintenance is
not only recommended, it’s mandatory.
Potential lost revenues of this magnitude
should be expected to put unseen pressures on
solar park operators. Energy producers working
on low operating budgets, or who simply cannot
find qualified maintenance crews due to lack

of availability, may be tempted to put unskilled
labourers in place, leaving not only the hired
help at risk, but also potentially putting their
entire operation in jeopardy.
Project owners need to check their insur ance policies to see exactly who is insured on
their roofs and solar farms; better yet, they are
strongly recommended to only contract qualified
maintenance crews who have their own insur ance policies in place, specific to the assignment.
Brent O’Connor from Geneva Bancorp
(a Monaco-based investment banking firm
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participating in the funding of several utilityscale solar energy projects in the Ontario)
comments: “Experienced project financiers
will want to see a budget of approximately 3%
of the total project cost in place to be appropriated towards regular maintenance upkeep
before inking a deal... additionally, savvy
financiers may insist that maintenance crews
are qualified and that they not only have their
own insurance in place, but also adhere to
solar panel manufacturer warranty policies to

Spikeshield® Surge Protective Devices

Do you really want to

trust a low cost SPD
to protect your

expensive
equipment?

HUBBELL ®

...your best Line of Defence

www.hubbellonline.com

protect their investment”.
The chance of a void
warranty claim occurring on
equipment due to neglecting the
manufacturer’s recommendations
is a valid concern while choosing a
maintenance program. Something
as simple as using the wrong
cleaning solution on panels could
potentially void the warranty on
an entire park—a potential multimillion dollar mistake.
Charles Mazzacato, vice-president
of Atlantic Wind & Solar Inc. (a
Toronto-based company involved
in over 100 large-scale commercial
rooftop solar energy parks) says,
“Engaging in a quality operating
and maintenance program can be as
an integral part of the system as the
type of panels and inverters applied”.
What’s in a program?
But what exactly does a comprehensive solar maintenance program
consist of? Panels are exposed to a
number of elements, leaving them
susceptible to dirt, dust, pollen, bird
droppings, acidic precipitation and
other debris in the air. The cleaning
of these remnants in a safe, thorough
manner while employing ecofriendly,
manufacturer-approved cleaning
products is only a small part of the
necessary routine.
Regular, thorough inspections
for potential cracking of lenses,
deficiencies in racking, loose electrical connections, the realignment of
panels due to excessive snow loads,
the inspection and alignment of
tracking systems and the prevention of vegetation causing shading
should also be included in a reliable
program.
Many leading solar developers in
the province feel that allocating four
to six maintenance visits per annum
is sufficient, while other companies
believe in several more. The scheduling should place emphasis on the
months where the dust and pollen
are most prevalent, while altogether
eliminating visits during the winter
months where rain and snow can
potentially serve as substitutes for
cleansing.
Ontario’s shift toward renewable
energy is precedent-setting and,
when approached in a safe and wise
manner, the results will deliver a lot
of wealth and success into the hands
of educated stakeholders.
But be forewarned: without the
proper amount of due diligence
exercised, the potential consequences will leave some unprepared
entrepreneurs with nothing but a big
mess to clean up, while facing serious repercussions.

8 • November 2010 • www.EBMag.com
EB_Nov10_1-16.indd 8

10/18/10 3:56:20 PM

We’ve built the framework for more cost-effective solar power.
Reduce your cost per watt with the ARISTA™ Rooftop Mounting System from Cooper B-Line.
The new ARISTA Commercial Rooftop Mounting System features a combination of standard electrical components that
are pre-assembled to help you save on installation time and costs. It accommodates virtually any solar PV panel size and
features one of the most ﬂexible mounting designs available – so they’re easy to adapt to a variety of commercial ﬂat roof
applications. Plus, the hinged design allows for rooftop maintenance without disconnecting panels. Available in tilt angles
from 5 to 35 degrees, portrait and landscape mountings, for ballasted or positively tied applications. Learn more today
at www.cooperbline.com/solar-info.

www.cooperbline.com/solar-info
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Visit
and click Calendar to see an extensive list of upcoming events.
You may have noticed this VIDEO ICON (the movie camera) in
the pages of Electrical Business and wondered what it’s all
about. Wonder no more! When you see the VIDEO ICON next to an
item in
in the magazine, it means there is an associated video on our website.
Be sure to check it out! Visit www.EBMag.com and click VIDEOS.

OSEA 2nd Community Power Conference
Ontario Sustainable Energy Association
November 15-16, Toronto, Ont.
Visit www.cpconference.ca
WILL BE

MEL Annual General
Meeting & Gala Evening
Manitoba Electrical League
November 20, Winnipeg, Man.
Visit www.meleague.net

APPrO 2010
Association of Power Producers of Ontario
November 16-17, Toronto, Ont.
Visit conference.appro.org/
WILL BE
conference2010
THERE!

2nd Annual Smart Grid Summit
November 30-December 1,
Toronto, Ont.
Visit www.smartgridsummit.ca

THERE!

New!
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Outdoor
OutdoorLED
LEDLighting?
Lighting?

Construct Canada
December 1-3, Toronto, Ont.
Visit www.constructcanada.com

WILL BE

THERE!

WILL BE

THERE!

Electro-Federation Canada
Christmas Receptions
December 2, EFC Ontario Region
December 7, EFC/S&D Atlantic
Visit www.electrofed.com
CanSIA Solar Conference
Canadian Solar Industries Association
December 6-7, Toronto, Ont.
Visit www.cansia.ca
WILL BE
THERE!

Our most advanced technology
most
advanced price
technology
availableOur
at an
unbelievable
in Canada
available at an unbelievable price in Canada
Area Lights
Area Lights

Bollards
Bollards

PowerGen International
December 14-16, Orlando, Fla.
www.power-gen.com

2011
BICSI Winter Conference & Exhibition
January 16-20, Orlando, Fla.
Visit www.bicsi.org
“Changing the Electrical Safety Culture”
18th IEEE IAS Annual Electrical
Safety Workshop
WILL BE
IEEE Industry Applications Society THERE!
January 24-28, 2011, Toronto, Ont.
Visit tinyurl.com/ESWJan2011

Wallpack on Garage
Wallpack on Garage

Wallpack on Self Storage
Wallpack on Self Storage

Electrical Business is proud to be a
Supporter and Media Partner!

Utility Products Conference & Exhibition
February 1-3, 2011, San Diego, Calif.
Visit www.utilityproductsexpo.com
DistribuTech
February 1-3, 2011, San Diego, Calif.
Visit www.distributech.com
NETA PowerTest
InterNational Electrical Testing Association
February 21-24, 2011, Washington, D.C.
Visit www.powertest.org

www.rclighting.ca  888 722-1000  custserv@rclighting.ca

www.rclighting.ca  888 722-1000  custserv@rclighting.ca

The Work Truck Show
NTEA (National Truck
WILL BE
THERE!
Equipment Association)
March 7-10, 2011, Indianapolis, Ind.
Visit www.ntea.com
AEL Electrical Learning Expo
Alberta Electrical League
March 24, 2011, Red Deer, Alta.
Visit www.elecleague.ab.ca

WILL BE

THERE!
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mind your safety

Dave Smith

Be in the now

I

n her efforts to improve me, my
amazing better half encourages me
to read Self-Help books. (Like the
dinosaurs before me and, being closer to
extinction than birth, I see no real need to
change, much to my better half ’s chagrin.)
One of these self-help authors, Eckhart
Tolle, writes about the Power of Now.
This is a common theme that other selfhelp gurus state as “Be in the now”.
Tolle is on to something when you
apply “Be in the now” to physical safety. I
have interviewed many victims who initiated accidents and always ask them the
same question, “Just prior to the accident,
what were you thinking about?”. 80% of
the time, they respond they were thinking
about what they were going to do next.
We live in a world of activity; we
worship multi-tasking. It is incredibly
easy to be working on a task and
allow our minds to be bombarded
with extraneous flotsam and jetsam.
This not only leads to accidents, but it
causes numerous errors. When these
errors are apparent, individuals defend
themselves by saying, “Everyone makes
mistakes!”, yet were a surgeon to make a
mistake during an operation, we would
immediately declare “Malpractice!”.
Anyone can make a mistake in judgment when facts are unclear, but physical
mistakes occur when our muscles move
a part of our body into danger... and our
muscles are controlled by our minds.
Learning to control our minds is a lifelong task for all of us. Being in the now
means I am not thinking ahead to future
actions; my mind is not mulling over
events unrelated to my task, and I do not
entertain random thoughts, feelings, pictures, movies, sounds, voices, music, etc.,
running through my head. I am, instead,
focusing on what I am doing right now .
I once interviewed a driver who had
ruined some equipment by turning too
short. Knowing he had been the lead
singer for a disbanded rock band, I asked,
“Your head was full of music, wasn’t it?”,
and he ruefully agreed. His head is, in fact,
always full of music, to the point that the
rest of the world exists on the outskirts of
the melodies. He is rarely in the now.
To achieve a state of being in the now ,
I mentally tell myself, “Be in the now!”.
I believe this is one of the most powerful
safety tools I have ever experienced.
I live in moose country, and it’s rutting
season right now. Big bucks are crashing
onto the highway with only one thing
on their minds. And when you hit one of
them with your vehicle, you knock out
their legs from under them, and their
bodies continue up the hood and through

your windshield—crushing you. There have been
horrible instances where the moose is locked with
the vehicle; a leg is lodged inside, thrashing and
shredding the vehicle’s occupants. Even knowing this, it is easy for a driver’s mind to wander in
moose country. Be in the now!

It is incredibly easy to be working on a task
and allow our minds to be bombarded with
extraneous flotsam and jetsam.
Today I was working on a 25kV breaker . It was
deenergized, but I was going continuously up and
down a stepladder with my fingers close to pinch
points, my hands near sharp edges; a multitude
of small risks that, although not life-threatening,
could really hurt. My mind was off focus numerous
times, yet every time I reminded myself “Be in the
now!”. My mind would shoot right back to the task
at hand, and I would be instantly conscious of my
body, my position and my surroundings... in total
command of my mind and actions.
No matter where you are or what you are doing,
if your mind can put your body into danger , tell
yourself to be in the now!
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.
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from the legal desk

Stephen Tatrallyay, LLB

Supreme Court interprets “exculpatory
clause” in insurance contract

I

the court interpreted the exclusion narrowly,
making it clear that the wording of the clause and
the specific facts of the case should be examined by
the court to determine whether the clause would
prevail in each set of circumstances.
Based on ancient legal principle going back to the
Romans—to the effect that when there is an ambiguity in a document, it should be construed against the
interest of the person who drafted it—the court held
that such a minimalist approach would apply to work
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To find out more about
our QO and Stab-lok
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visit www.sereply.com
and enter keycode v643w.
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n a decision released on September 23, the
Supreme Court of Canada attempted to deal
with the circumstances in which “exclusionary
clauses” releasing the insurance company
writing the policy from liability, will be upheld
by the courts.
Most insurance policies contain these clauses.
For example, insurance companies excuse themselves from liability, typically, when the builder or
his subtrades have been negligent in performing
their work, and this has caused or contributed to
the problem or loss.
The raft of ‘leaky’ condominium litigation in
British Columbia, however, has created several
analyses of this issue, often with contrary or
incoherent results. In Progressive Homes Ltd. v
Lombard General Insurance Co. of Canada ([2010]
SCC 33), the Supreme Court attempted to sort out
the mess. Writing for a unanimous court, Justice
Rothstein found these “exculpatory clauses” only
forgive liability and excuse the insurance company
in quite limited circumstances.
This is more consistent with the lines of cases
that have developed this law for the provinces of
Ontario and Saskatchewan.
Previous Pacific Province cases had ruled that
construction defect claims were not “accidents”
and did not constitute “Property Damage” and,
therefore, that insurance policies were not obliged
to respond to such claims. In Progressive, however,

done by the contractor or its subtrades,
unless destruction was deliberate. This
is a considerable extension of the prior
rule, particularly in the inclusion of
coverage for the subcontractors’ work.
The decision changes the law in
British Columbia to be consistent
with Ontario and Saskatchewan:
Bridgewood Building Corp. (Riverfield) v Lombard General Insurance
Co. (2006 266 DLR [4th] 182 [Ont.
CA]) and Westridge Construction
Ltd. v Zurich Insurance Co. (2005
SKCA 81, 269 Sask R. 1.).
In view of the fact that there are
dozens, if not hundreds, of variations
of exclusionary clauses in insurance
policies (Progressive Homes itself
required consideration of three
different ones) the decision in Progressive v Lombard is probably not
yet determinative of the law, but is
a good sign to contractors that their
work is covered—even when they
are negligent—and to insurance
companies that they must carefully
consider the wording of an exculpatory clause(s) in every policy they
write, or else the language will be
construed against them.
Stephen Tatrallyay is certified by
the Law Society as a specialist in
Construction Law, and has been
president of the Canadian College of
Construction Lawyers (CCCL) and both
the National and Ontario branches of
the Construction Law Section of the Bar
Association. He practices in Stratford,
Ont., and can be reached at (519)
271-6360 or statrallyay@rogers.com.
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Working “On the Ice”
Electricians in Antarctica
US Antarctic Program passengers disembark from a
US Air Force C-17 cargo jet. Photo by Mike Embree,
courtesy National Science Foundation.

Carol Fey

US Antarctic Program participants en route from Christchurch,
New Zealand, to McMurdo on a US Air Force C-17 cargo jet.
The jets are flown by McChord Air Force Base personnel.
Photo by Robyn Waserman, courtesy National Science Foundation .

A

n introduction to Antarctica in the
newspaper travel section can be a lifechanging experience for an electrician.
That’s what both Danny Warrick and
Roxann Hoganson found out.
Within a few months of reading about “The
Ice”, Danny found himself transported from
owning an electrical contracting business in
Florida to coordinating electrical work at the
Amundsen-Scott South Pole Station. There
he had the privilege of wiring the building
that houses the telescope that sees the farthest
into space of all telescopes.
It’s cold down south. Going to South Pole
once was enough for Danny. “It was just too cold

down there,” he explains. “-45ºC or -60ºC below
with wind chill is just too much to work outside,
and sometimes we just had to do it anyway .”
But that wasn’t the end of Antarctica
for Danny. This last season he worked at
McMurdo Station, just a five-hour plane ride
south of Christchurch, New Zealand. Temperatures are much warmer, especially in the
summer season. Danny says, “If the wind’s not
blowing, -23ºC isn’t that bad.”
Electrician Roxann Hoganson thinks there’s
a big misconception about Antarctica, that
“it’s always really cold and dark, and we live
in tents”. At McMurdo during the ‘summer’
season, there is full daylight around the clock.

Ivan the Terra Bus unloads passengers at McMurdo Station. The bus
is used to transport personnel from the airport to town. Photo by
Dominick Dirksen, courtesy National Science Foundation.

The temperatures commonly get above freezing. And, except for scientists in the field,
everyone lives in dormitories.
James Pierce points out that warm weather
can be as much a problem as the cold. He says,
“During the winter, snow blows in between
the exterior and interior walls of the buildings. When the weather warms, it melts the
snow. The water finds the path of least resistance, usually our electrical conduit. I have had
emergency calls for water pouring from a fluorescent light fixture.”
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McMurdo Station. The orange objects in the foreground are
shipping containers filled with cargo. The large beige and
white building in the centre is Building 155, which contains
the cafeteria, business offices and dorm rooms. The row of
brown buildings are dormitories. In the distance is Discover y
Hut at Hut Point, built by British explorer Robert Falcon
during Scott’s Antarctic Expedition, 1901-04. Photo by Nick
Powell, courtesy National Science Foundation.

Shawn Kennedy, a McMurdo electrician, works on the heat
trace that envelopes the above-ground pipes like an electric
blanket to prevent freezing. Photo by Chad Carpenter,
courtesy National Science Foundation.

U.S. Antarctic Program participant Scott Smith shows the -65ºF
temperature in the tunnels at Amundsen-Scott South Pole Station.
The tunnels contain utility piping, communications and power
cables, as well as some science experiments. All pipes are heavily
insulated with heat tracing to prevent them from freezing. The tunnels
are located about 40 feet below the surface. Photo by Scott Smith,
courtesy National Science Foundation.

THE ELECTRICIANS
AT MCMURDO STATION
10 TIPS FROM
or even triple-check circuits before
1 Doubleworking on them. Many are old and may not have
been installed to today’s standards.

warm. Use a vehicle and its heat to your
2 Stay
advantage. Use your truck cab like your work bench.
can happen before you know it. Keep
3 Frostbite
your nose and ears covered. Learn to work with
your gloves on.

often—you are not as flexible in the cold
4 Stretch
as in warm weather.
5 Beware of sunburn in the summer.
6 Watch out for rocks to avoid a twisted ankle.
the right clothes, and don’t get wet—wind
7 Wear
chill can be deadly.
can change very quickly with a
8 Weather
temperature drop and wind; and loss of visibility
occurs from blowing snow or fog.

9 Fire, surprisingly, is the greatest danger on The Ice.
are in charge of your own safety. Serious
10 You
medical help is far away.

Then there’s the parts challenge
An ongoing problem when working in
Antarctica is getting parts. The supply ship
arrives just once a year. Says Roxann, “When
parts are unavailable, we get creative. Once
we were out of tombstones for fluorescent
light fixtures, so I replaced the whole fixture.
The year we ran out of 3/4-in. locknuts, we
removed them from defective fixtures on the
way to recycling. Other times the work is
put off for another year”.
Extreme situations
Many people who have worked in Antarctica
have stories about unique experiences. James
reports, “Electricians are responsible for setting the runway light system at the airfield.
Weather often gets bad quickly, so when the
visibility suddenly dropped to 20 feet, the
only way we could find our way was to look
out our side windows and follow the grooves
in the sea ice left by the runway groomers”.
Roxann recalls a middle-of-the-night emergency: “One time our whole crew was called
out at 11:30 pm because a dump truck pulled
down the power lines that fed half the station.
We helped the linemen kill the power and
remove the lines from the road. Luckily, most
everyone was sleeping and didn’t even know
there had been an emergency”.
An 18-month Antarctic project
In Antarctica, it’s not practical to bury pipelines, so nearly all of the infrastructure is
above-ground. At McMurdo Station, this

includes six miles of piping to transport water
and sewage. Water is pulled from beneath
15 feet of sea ice and piped to a water plant
where it is desalinated by reverse osmosis. It
is then minimally treated (it’s naturally some
of the cleanest water on earth) and distributed throughout the station. Wastewater and
sewage are piped to a treatment plant. Solid
sewage is dried, compacted and shipped to
North America for disposal.
What keeps the pipelines from freezing?
There are nine miles of heat trace running the full length of the pipeline. Serious
problems had been created by the fact that
the original system was 20-years old and
failing. According to project manager Mike
St. Jean, the old heat-trace system was not
energy efficient and posed a danger to the
safety of the community. Electrical lines
were sometimes broken, but the only way
to identify breaks was to have a person walk
the pipelines daily, looking for small red
lights set periodically along the pipeline.
The Heat-Trace Project began a year
ago with 22 people: electricians, plumbers, insulators and general assistants. The
first problem was that much of the piping
was buried in ice and snow, so there was a
lot of chipping and shovelling. Then there
was inspecting and analyzing the current
state of the system. How many lengths of
conduit needed to be replaced? How much
pipe? What was the source of the existing
power? Where would be the best location
for the control panels?
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Many sections of pipe had to be replaced,
but the real challenge of the project was
complete electrical rewiring. Insulated wire was
run through a 3/4-in. conduit, inside 4 in. of
rigid insulation.
According to Mike St. Jean, the new system
will be roughly 40% more efficient, saving about
$300,000 a year in energy costs.
The new heat-trace system has Direct Digital
Control (DDC), which allows remote monitoring of every line. Rather than having someone

walk the line on The Ice, the system can be
monitored and controlled by DDC and energy
engineers in North America.
Hard work in challenging conditions. All this
boils down to very hard labour in very harsh
conditions, nine hours a day, six days a week.
But people come back to Antarctica again and
again; some for the endless daylight of Summer ,
and temperatures warmer than much of North
America, and some to ‘winterover’, when it is
completely dark and very cold.
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FACTS ABOUT THE ICE
Antarctica. This land-based continent
is the highest, driest, coldest,
windiest and emptiest place on earth.
An ice sheet covers approximately
98% of Antarctica’s 14 million square
kilometres. At its thickest point, the
ice sheet is 4776 metres deep. This
ice is approximately 90% of all the
world’s ice (by volume) and 70% of
all the world’s fresh water. There are
many penguins and abundant sea
life along the coast, but there is little
life on the continent. There are no
indigenous peoples.
Temperatures. The mean annual
temperature at South Pole Station is
-49ºC. During the austral summer,
temperatures at McMurdo Station
may reach as high as 10ºC, while
at South Pole Station the summer
temperature may reach 0ºF. Palmer
Station has a milder climate, with
summer temperatures reaching as
high as 13ºC.
Daylight and darkness. Much of
the area below 66.5º south enjoys
one long day and one long night
each year, with weeks of sunrise
and sunset in between. There are
spectacular displays of aurora
australis (southern lights) during the
winter darkness.
Ownership. No nation owns
Antarctica. The Antarctic Treaty,
which has been signed by 45
countries, reserves the area south
of 60º south as a zone for the
peaceful conduct of research. Treaty
nations coordinate and cooperate
to maximize research results and
minimize logistics requirements.
Size and distance. The Antarctic
continent is roughly 14 million sq.
km. The area of sea ice around
Antarctica varies from 4 million sq.
km in summer to 20 million sq. km
in winter.
History. The existence of Antarctica
was only hypothesis until it is was
first sighted in 1820-21. No one set
foot on the continent until 1895.
The South Pole was first reached in
1911 and established as a year-round
research station in 1956.

www.extech.com

(Quebec branches only)

(Atlantic Canada only)
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Carol Fey has worked on The Ice for
two seasons as a heating mec hanic, and
as an emergency communications operator. You can reach her at www.carolfey.
com. The U.S. Antarctic Program is
managed by the National Science Foundation. Visit www.usap.gov to learn
more about this program.
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Latest
news on

LAN cable certification

As a result of the new standards, the major difference in field-testing
equipment will be an increase in bandwidth.

Dan Payerle

U

ntil recently, the ISO Class E/Cat
6 standards were the measure of all
things. Now, proposals for Cat 6a, ISO
Class Ea and ISO Class Fa standards are hot
on the agenda. While it took four years to
adopt the Cat 6 and ISO Class E norms, it
can be safely assumed that the new standards
will be more quickly accepted.
There is confusion among technicians and
manufacturers regarding the impact of these
new standards on testing equipment, so I
will try to shed light on the current state of
testers and where we go from here, including where the new standards will take the
testing industry.
Higher-frequency ranges
As a result of the new standards, the major
difference in field-testing equipment will
be an increase in bandwidth. For Cat 6a
and ISO Class Ea, the bandwidth will be
extended from 1-250 MHz to 1-500 MHz.
For ISO Class Fa, the measuring range will

be increased from 1-600 MHz to 1-1000
MHz. This boost in bandwidth establishes
a new definition of accuracy for measuring
instruments. For Cat 6a/ISO Class Ea there
will be a new Level IIIe accuracy specification class and for ISO Class Fa a new Level
IVe definition.
It is worth noting that Level IV and
Level IVe are downwardly compatible to
Level IIIe. In practice, this means that any
currently used Level IV Cat 7 test device
is suitable for Cat 6a or ISO Class Ea. Of
course, some threshold values will change
to accommodate the future 10 gigabit
application function. However, this is ‘only’
a software problem for programming the
correct threshold value curves in each case.
The manufacturers of field-testing
hardware will take these changes in standardization into consideration through
corresponding firmware updates. Under
the new design standards, so-called ‘Cat 6’
testing devices with Level III accuracy are,
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unfortunately, no longer acceptable
for certification purposes. However, certification instruments for
Cat 6a/ISO Class Ea/Fa applications are now available.
The other “What’s Next?”—
ANEXT and AFEXT
In standardization circles, attention
is heavily focused on the new test
parameters for acceptance tests with
field-testing devices. Their practical
use and market acceptance are still
far from certain.
For laboratory testing purposes, the measurements of
ALIEN NEXT and ALIEN
FEXT—also known as ANEXT
and AFEXT—are being discussed
as new test methods.
ANEXT and AFEXT, or rather
the Power Sum values of ANEXT
and AFEXT, describe the crosstalk
of adjacent cables on one cable,
and play an important role in Cat
6a and ISO Class Ea, as well as 10
Gbit/E applications. (For the sake
of repetition, ANEXT is used in
this article to describe all other
‘Alien’ parameters.) The aim of
ANEXT parameters is to define
the influence of foreign interference on data-grade cable. The
standardization for this allows for
two test set-ups:

to links among one another. A far more disruptive
effect in daily use is the occurrence of electromagnetic waves from outside. Disturbers in a building
are not restricted to data cable. There are hundreds
of other electromagnetic sources in or near the
building, such as air-conditioning units, electric
motors, electric cables, transmitter masts, microwave
ovens, telephones and PCs.
Even weather influences, such as thunderstorms,
can have an effect. Test measurements in the field are,
therefore, very dependent upon ‘daily conditions’ and

are not easy to simulate. The measurements depend on
how many external disturbance sources are simultaneously switched On, or are within range. For example,
when a technician is taking test measurements in a
normal office block, he will register different values on
the weekend than he would during the week. Why?
Because, in most offices, the majority of electrical
appliances are switched Off over the weekend, and the
air-conditioning is either Off or running on Low.
The influence of data-grade cables on each other
must also be considered when field testing. This

y Full range of premium quality products and innovative installation systems
y Get support from our representatives, customer service and technical
service at every step of the process, when you need it
y Excellent warranties for your peace of mind

1 The ‘6-around-1’ Method
where a link is surrounded by six
disturbers. Seven equally long
links are bundled together and
defined along a straight run.
2. The ‘Drum’ Method where
four data-grade cables are
wound around a drum with a
defined diameter.
The idea behind both methods is
to simulate a repeatable worst-case
disturbance scenario. The key word
here is ‘repeatable’, since ANEXT
is a highly fluctuating entity. The
smallest change in the geometric
set-up of the test sequence causes a
variation in the effect on ANEXT.
A different positioning of the
cable, connector components or
patch cables also generate new test
values. The described two methods
are very good for determining a
worst-case maximum value as they
provide excellent data on the maximum expected disturbance of the
links or, alternatively, of the cables
on each other. Everything that
occurs later in practice can only
have a weaker effect.
In practice, the above set-ups
hardly apply since permanently
installed cable is rarely laid using
the ‘6-around-1’ Method. This
would only cover the disturbances
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involves an extremely complex, time-consuming
series of measurements. A test series for ANEXT
is several dimensions greater in complexity than
simple Cat 6 or Cat 7 tests with hand-held meters.
With technicians already working under pressure, this would lead to an unacceptable additional
burden in time and money.
On the issue of field-testing equipment, ongoing
discussions on standardization are centred around
several field testing models aimed at dealing with
the above-mentioned phenomenon. The regulatory

bodies have as yet not even been able to agree on a
joint model (i.e. test method). The reason for this
is that the known models are still a long way from
suitability for any practical application, and that the
problem of the effects of external electromagnetic
influences cannot be given consideration any longer.
There is still plenty to do with regard to standardization procedures before a workable solution is
found. Indeed, there is even a certain consensus of
opinion against measuring these parameters in the
field due to the high costs this would involve.
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The most plausible solution for the
ANEXT problem is to define a suitable interference resistance for Cat 6a
products ‘ex works’ so that, at least in
the context of ANEXT and associates,
a smooth 10-gigabit ethernet operation
in the field is guaranteed. When cables,
panels, connectors and patch cable are
resistant to ANEXT from the word go,
it is no longer necessary to verify this
effect in the field.
What will happen to existing
Cat 6 systems?
Special cases will need to be defined
for standardization here. For the
TSB155, for example, cases will be
identified in which 10 gigabits could
even run on short Cat 6 links. However, it still remains to be seen whether
these special cases are suitable for
everyday practical purposes.
Test cabling and test connectors
are growing in significance
As things stand, manufacturers can
only guarantee Cat 6a capability for the
whole channel link, since standardization
designs for components are still at the
development stage. The ‘mix and match’
idea from the world of Cat 6 cannot
be applied here any longer. We would
be well-advised to pay close attention
to the maker’s instructions regarding
the components to be used. The lack in
compatibility between individual manufacturers creates a special challenge for
measuring hardware.
The RJ45-connectors on test equipment are the interfaces to the link
under test. For Cat 6a products, test
plugs and connectors at the link are
still mechanically compatible RJ45
connections. But what happens when
these interfaces are no longer electrically compatible with the link to be
tested, as with the Cat 6 line? Then the
test connectors or test cables will also
no longer be electrically compatible
and will falsify test results.
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In practice, the outcome is as
follows: if you do not use the test
connectors and cables of the corresponding manufacturer, you will
no longer have any guarantee that
your test results are accurate. In
the worst case, a wrong test cable
would falsify the result to such an
extent that your test equipment
would evaluate a link as defective
even though it may in reality be
just the opposite, simply because
the test connector and the link do
not match.
The ISO Class Ea has left one
small backdoor open: at present, it
only defines channel measurements.
This means that you can always
use the right test cable by applying
the manufacturer’s patchcord. The
Telecommunication Industry Association (TIA) set new benchmarks
in the States a long while ago and,
in its Cat 6a designs, also defined
permanent link values. It is only a
matter of time before the ISO Class
Ea follows suit and also defines
permanent link values.
So what can you do in the
case of permanent link test
measurements?
As the ‘mix and match’ principle
identified above no longer works,
it is strongly recommended that
the test cable for permanent
link measurements comes with a
matching connector.
The simplest way to do this is to
employ field testing devices that can
also use patchcords for permanent
link measurements. This type of test
equipment is adjusted to the test
cable to be used by means of a simple
zero adjustment and can then always
make use of suitable patchcords.
Incidentally, the application of
patchcords for permanent link
measurements also has additional
advantages—not only for Cat 6a
measurements, but also for 100
MHz or 250 MHz measurements;
one advantage is that patchcords
produce an absolutely realistic
test result for the measurement,
since the patchcord type preferably
selected for test procedures is also
the type used later for operating
the plant.
The second advantage is that
measurements with patchcords are
also extremely cost-effective. It is a
well-known fact that test cords are
expendable. The test connectors wear
out in the course of time and have
to be constantly replaced. When you
want to use expensive special cable or
connectors, you’ll have to dig deep
into your pocket to maintain your test
device in good working order. In contrast, patchcords are exceptionally

cheap components and help the user to reduce the test
costs by a considerable margin.
Conclusion
The establishment of the Cat 6a and ISO Classes Ea
and Fa is moving forward at a steady pace. This raises
hopes that—at least in the case of standards for field
testing—there will soon be clarity about what to do
and what not to do. One thing is already apparent:
devices of 500 MHz and more are well-equipped to
face this new challenge.

Dan Payerle has been actively involved in the LAN
cabling business providing network design, testing,
troubleshooting, consulting and training services for
a variety of companies over the last decade. Working with several national training companies, Dan
developed training programs for copper and fiber
optic installation courses, and created curricula for
trade schools to use in the process of becoming nationally accredited. Today, he serves as senior product
manager for the DataComm division of Ideal Industries Inc. Visit www.idealindustries.ca.
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Addressing Firefighter safety around

solar PV systems

Brent Harris, P.Eng.

I

n the early years of the solar industry, when
there was very little awareness of system issues
outside of the industry, installers developed a
habit of increasing voltages to simplify installation. As rooftop solar becomes more common
throughout the world, new considerations for standard installation practices have been developed to
address the needs of fire service personnel.
Codes and standards address fire safety of electrical systems; they have evolved over time to address
new technologies and improve existing codes as
more field experience develops. But these same
codes and standards do not yet address the standard
procedures the fire service use to suppress fires
involving PV (photovoltaic) systems.
Safety hazards such as high-voltage electrical
shock or slippery solar modules present dangers
for first responders and, in particular, firefighters battling a blaze who may be unfamiliar with
PV systems.
The institution of standardized or regulated
safety procedures has been slow because, until
recently, problems associated with rooftop systems have been deemed relatively benign. Then,
on June 22, 2009, firefighters responded to a
blaze in Burstadt, Germany, which occurred on
a portion of a 5MW commercial rooftop PV
system. The fire was controlled and contained
to a small portion of the overall system; however
this blaze rekindled the discussion on system
designs and firefighter procedures to ensure the
overall safety of first responders and improve
their ability to successfully extinguish fires in
buildings with PV systems.
When approaching a burning building, firefighters are on the lookout for unusual situations

requiring special safety procedures that help
them address the situation in a calm and collected manner. When rooftop PV systems are
involved, challenges arise for which firefighters may not be ready. The first is figuring out
whether the location has a rooftop PV installation; second is attempting to extrapolate how
that installation might be wired. Is it through
the roof and down into the building? Isolated to
the roof? Are there system components located
elsewhere in the house, and where could the DC
wiring be located?
In some cases involving large buildings—or
fires with thick, heavy smoke—firefighters may be
unable to determine whether there’s a PV system
on the roof in the first place, forcing them to
enter the building blind. Without proper training, this could be very dangerous and, with the
growing use of renewable energy on homes and
businesses, proper training for the emergency
response community is essential—particularly in
areas where PV systems are highly concentrated.
One idea suggested by fire prevention experts
is to modify existing central or regional mapping
systems, where addresses of buildings with PV
systems can be available to emergency responders. This type of system is already being used in
Dusseldorf, Germany, and by the German Federal Network Agency (FNA). Including system
registration in the requirements for certification
would greatly aid firefighters in their ability to
accurately assess the danger of a situation.
After firefighters have identified that a PV
system is present, they must be wary of the multitude of problems that could arise, compromising
the safety of themselves and the crew, such as:

• Electrical shock through water conduction or
contact with system components.
• Inhalation of toxic gases, caused by the inability
to vent (cut a hole in the roof of) the building
because they may hit the PV array or its wiring.
• Falling debris from the aluminum racking
giving way.
• Flying glass debris from bursting PV modules.
• Dead loading on a compromised structure and
tripping on conduits.
To deal with these challenges, some fire departments have developed new safety procedures,
introduced PV safety workshops into their training and worked with solar industry professionals
to create a guideline for PV installations that
provide setbacks and signage to help address fire
service needs. Main points that members of the
fire service should consider are:
1. When a PV system is present, communication is essential for fire service safety and
proper fire suppression.
2. Solar modules do not generate electricity at
night, and the lighting apparatus used by the
fire service does not produce enough light to
generate a dangerous amount of electricity.
During overhaul—which might occur during
the daytime—loose wiring attached to modules may present a hazard.
3. Covering the PV modules with foam or salvage covers may not shut the array down to a
safe level. This is not a recommended practice.
4. PV modules do not store energy; however,
it may take a few moments for the power
in them to reduce to zero. Inverters have
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capacitors, which will hold electricity for longer than a few minutes.
5. When exposed to sunlight, the PV modules are generating electricity.
The electricity will flow through all attached conduit.
6. Do not cut, break, chop or walk on PV modules or conduit.
So what can firefighters do? These are real situations and concerns, which
have moved to the forefront as the popularity of PV systems has grown,
and are now part of PV system safety discussions within the industry and
the fire service.
Some fire service personnel have created YouTube (bit.ly/c8gXoT)
training videos and hosted workshops to raise awareness for fire service
professionals. The California Department of Forestry and Fire Protection
(CalFire)—in conjunction with local fire officials, building officials and
representatives from the solar industry—developed a “Solar Photovoltaic
Installation Guideline” (bit.ly/KlsBB) that discusses rooftop solar PV as it
relates to building occupant and emergency responder safety. This document then goes on to make clear and logical suggestions to create solar
installations that do not obstruct the ability of firefighters to save lives—
or put their own in danger. This guideline has been submitted to the
International Code Council for adoption into regulation.
The CalFire Installation Guideline recommends creating pathways and
allowing for easier access to the roof by setting solar modules anywhere
from 1.5 ft to 3 ft from edges and ridges (depending on the roof type),
and from 4 ft to 8 ft for commercial-scale buildings. This setback rule
would provide a clear and structurally sound pathway to walk on should
firefighters need to vent toxic fumes and smoke.
Seems reasonable, doesn’t it?
So reasonable, in fact, that the Oregon Building Codes Division has recommended implementing a similar requirement; aiming to have a 3-ft wide
path from the eave to the ridge—the highest point—to allow firefighters
safe access to the roof. It also recommends access be provided at the ridge
with a 1-ft path when a PV system is installed on one side of the ridge,
along with a total of 3 ft when a PV system is installed on both sides of a
ridge. Although 3 ft of space is deemed a little excessive by some, the need
for rooftop pathways and space to cut ventilation holes is necessary .

It is important to also think about what these new regulations will do to
the viability and uptake of solar in the residential market. Roofs on residential homes are already being stuffed to the brim to fit even just 3 kW onto
them; by removing the space required to meet with these safety protocols,
residential capabilities will significantly decrease, making the economics of
it all much less appealing.
According to Matthew Paiss, fire captain with the San Jose fire department and contributor to the CALFire PV Installation Guideline, solar
installers in California have reported a 30-40% decrease in interest in
installing rooftop PV when system owners must comply with a setback
rule. Perhaps, then, manufacturers need to find a way to create smaller
solar systems, or systems that do not pose as high a risk of electrocution.
Knowing how to respond appropriately to a fire situation where there is
a PV system is very important and, today, there are many ways to address
PV system safety: everything from ensuring your system is installed to
meet all electrical safety codes to having all of the required detection
and safety mechanisms in place. New system designs and technologies
are being developed every day to decrease risk to firefighters and system
owners in emergency situations, as well as work to prevent fires from starting in the first place.
Many different technological solutions are being proposed to address
system safety, but they all have one thing in common: limit firefighter contact with live electrical components to within the extra-low-voltage (ELV)
band. This is because the International Electrotechnical Commission (IEC)
has determined that the ELV voltage level provides sufficient protection
from electric shock to anyone coming into contact with such a circuit.
In the context of PV, the upper ELV voltage limit is defined by systems
not exceeding 120vDC. Solutions are now available to create a system
that keeps the combined, individual voltage to within the ELV band while
achieving the same efficiencies as high-voltage systems. These systems are
tested and proved to work effectively for close to the same cost as installing a traditional high-voltage system, only with more design flexibility and
greater revenue return.
Inverters supporting ELV system architecture already in the market
include SMA’s 1100LV, Solar-Wind-Technik’s DMI 900, any module-scale
inverter such as Enphase micro-inverters and Sustainable Energy’s Sunergy
inverter. Micro-inverters offer a fully distributed power generation option
where a separate micro-inverter is connected to each solar module in the
system, and delivers the energy from its own module to the AC grid independently. In this case, the parallel integration is accomplished exclusively
in the AC circuit. The other solutions deliver the same benefits at a lower
cost and in a familiar form factor by connecting the modules in parallel on
the input of a high power inverter; as high as 5kW in the case of Sunergy .
To further increase safety for firefighters, the inverter should be placed
as close to the array as possible, which considerably decreases the amount
of live DC wire in the systems, instead running AC circuits through the
building.The California Department of Forestry and Fire Protection states
in its “Solar Photovoltaic Installation Guideline”:
“... Conduit runs between subarrays and to DC combiner boxes should
use design guidelines that minimize total amount of conduit on the r oof
by taking the shortest path from the array to the DC combiner box. The
DC combiner boxes are to be located such that conduit runs ar e minimized in the pathways between arrays...”
Accordingly, Sustainable Energy recommends its Sunergy inverter be
installed on the roof—preferably on the back of the racking system—or
as close to the array as possible. This method will improve system yield,
increase system safety and allow for confident installation and maintenance
by any electrician.
Firefighters’ are open and receptive to the development and increase of
rooftop PV systems as part of the solution to our climate and energy security challenges; however, concerns remain for the safety of their crews and
others. It is important that firefighters, the solar industry and municipalities
work together to develop the safest and most effective solutions for dealing
with rooftop installations as photovoltaic systems become more common in
the urban landscape.
Brent Harris, P.Eng., is both CTO and co-founder of Sustainable Energy
Technologies, a manufacturer of low-voltage 5kW inverters for residential
and commercial ground-mount and rooftop solar PV systems applications.
Visit www.sustainableenergy.com.
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PV supply chain growing pains
Andrew Wilkins, B.Sc.

S

ince the Ontario Power Authority (OPA) officially launched
the Feed-in-Tariff (FIT) Program in September 2009, much
attention has been drawn to the photovoltaic (PV) industry
in the province. Home and commercial building owners, farmers,
schools, municipalities, investors, manufacturers, distributors, dealers
and installers are all showing an increased appetite to participate in
North America’s first comprehensive FIT program. As a result, various
issues surrounding the supply chain for PV equipment is emerging for
residential and small-scale commercial projects in Ontario.
Just like any industry in its infancy, a PV supply chain is developing to meet the needs of MicroFIT and FIT project proponents and
developers in Canada’s most populous province. But is the supply chain
developing in a sustainable manner to support explosive growth in the
PV market in Ontario and, eventually, the rest of the country?
While it is too early to say for sure, one could argue that the
supply chain may be on the wrong path. Many manufacturers are
in the difficult position of having to commit to significant capital
outlays to setup manufacturing in the province (the result of the
imminent FIT 60% domestic content requirement) without having
solid and reliable market data. OPA periodically announces the
number of MicroFIT and FIT conditional contracts offered, but the
capacity (in megawatts) that will actually be installed in the province
in 2011 and beyond is unknown.
Risk is a four-letter word.
But in a province (and country, for that matter) with a relatively
small installed capacity of grid-tie PV systems prior to the FIT Program (and its predecessor, RESOP), the reality is there was a small
number of dealer/installers with any meaningful experience designing and installing grid-tie PV.
So how have dealer/installers in Ontario sharpened their skills in these
areas? Many have enrolled in courses offered by NABCEP south of the
border or, closer to home, the Ontario Solar Academy (www.solaracademy.ca). Many have obtained experience installing systems this year ,
mostly under the MicroFIT Program for systems 10 kW and less.
Up until recently, most grid-tie PV systems installed in Canada
were designed and supplied by wholesale distributors, and
installed by either solar dealers/installers, or by electricians or
electrical contractors who won public bids. Dealer/installers add
value to the supply chain by being the primary interface with the
end customer, offering services like OPA application submission,
working with the Electrical Safety Authority (ESA) and the local
distribution companies (LDCs), performing site assessments,
installation and commissioning.
A number of dealer/installers have enjoyed free consultation
and system design assistance from experts employed by wholesale

distributors, both in Ontario and elsewhere in Canada. They do not
typically stock any significant volume of PV equipment as compared to
wholesalers, and as such do not enjoy the same access to inventory or
purchasing power thanks to economies of scale.
Wholesalers also offer system design experience and expertise, product training by industry leading manufacturers and special programs,
such as coop marketing, all of which add value to the dealer/installer’s
businesses. Similar to other industries, such as electrical equipment
and electronics, solar manufacturers should understand that developing
strong relationships with wholesalers offers them the following benefits:
1. Allows them to focus on their core strength.
2. Allows them to reach more customers (dealers, OEMs, commercial and government) than they would on their own.
3. Allows them to keep lower inventory levels.
In turn, wholesale distributors provide dealer/installers with
these benefits:
1. Expertise in product and system design.
2. Training from a range of manufacturers.
3. Marketing and logistics support.
4. Immediate access to inventory.
It is no doubt tempting for solar manufacturers to sell equipment
directly to dealer/installers, especially in a hot market like Ontario
where nobody knows exactly how long the FIT rates will last. But this
is a short-sighted endeavour, at least with regard to residential and
small commercial systems. Unlike wholesale distributors, the majority
of manufacturers are simply not set up with appropriate accounting,
engineering, marketing and logistics services to support hundreds
of active accounts, nor are they generally structured to do complete
system design work with architects, engineers and other professional
intermediaries who are often hired by commercial or government clients to develop RFPs and RFQs.
Manufacturers who commit to establishing a presence in Ontario
for the FIT Program should also do so as a strategic investment for
approaching the entire Canadian market. Partnering with wholesale distributors to tackle the residential and small-scale commercial sectors can
assist them in achieving strategic objectives in building brand awareness,
increase market share and sales across Canada in the years to come.
Andrew Wilkins is the account manager, Commercial and Government, for
Matrix Energy Inc., a wholesale distributor of renewable energy equipment.
He can be reached at awilkins@matrixenergy.ca or (866) 630-5630 ext. 216.
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BIM:

The real world of
virtual modelling
A look at the Building Information
Modelling environment
Giovanni Marcelli

E

ven though the construction industry is still defining Building
Information Modelling (BIM)—its scope and its processes—this
new approach in design is a harbinger of good news and a catalyst
of positive change for the industry.
A good definition of BIM is: “the virtual representation of the physical
and functional characteristics of a facility which is a shared information
repository for collaborat ion throughout its lifecycle ”. On a per -project
basis, specifications are also emerging that address and enforce the role
of BIM participants, as well as the timing of BIM tasks.
In the foreseeable future, more projects will be modelled before any
construction site work begins and, consequently, contractors will gain the
great benefit of knowing more precisely what they need to build and how
.
Though it requires a much larger investment in design upfront and a lot
more collaboration between owners, architects, engineers and contractors,
it is the significant saving in time, effort and money at the construction
phase that make it a compellingly sound investment.
Discussions on BIM are not always simple; the impacts of BIM may
even have the potential to alter the roles of engineer and contractor.BIM
has already begun to change the construction process. The question is:
How will construction take place by the time we’re fully building in a
BIM world? Early indications show that, for the right projects, BIM has
become a very compelling proposition—even at this early stage when
most people are still learning and refining their BIM skills.
Today, full 3-D models are built in CAD as well as in BIM; adding to
this confusion is the fact that many BIM functions are actually achieved
in CAD. This is because certain BIM functions are still more feasible in
software like Autodesk’s AutoCAD than in BIM software like Revit, also
by Autodesk. For example, there are many more tools available for driving sheet-metal fabrication from AutoCAD MEP than from Revit MEP.
However, there are ways in which BIM exceeds CAD .

The benefits of BIM
A BIM model is more parametric; that is, changing a parameter of a BIM
object (like a piece of equipment or a run of pipe) will affect any view of that
object throughout the model. In CAD, multiple views of the same components
might require manual updating (for example, elevation versus cross-section
views) and, therefore, are prone to discrepancies caused by human error .
More so than CAD, BIM is designed for other parameters that stakeholders may wish to add to the model objects, such as physical, price,
procurement, performance or even maintenance data.
Beyond CAD, BIM refers to processes as well as tools that support an
evolution of the building industry toward Virtual Design and Construction (VDC). A premise of VDC is to “build it twice”—that is, to virtually
complete a model (to the required specs) onscreen first before beginning
to build it physically onsite. On certain projects, the savings in physical
construction outweighs the cost of virtual construction,and these savings
increase with the complexity of the project.
BIM benefits for prefabrication
Given the ever shortening construction cycles and the accuracy of BIM
technologies, t he p otential f or p refabrication i s b ecoming i ncreasingly
appealing. Prefab has generate d good returns for t hose contractors wh o
have adopted it in the past; it provides greater returns in the future and may
preclude some contractors from projects if they cannot leverage prefabrication. It will no longer be optional if we are to avoid severe stacking of trades.
The building model helps considerably in the prefab process because the
contractor has complete knowledge of what is needed, and there are fewer
chances of conflicts and interference among systems and trades.
Not all jobs can be prefabricated to a large extent; however, any job
can benefit from some form of prefab. I expect manufacturers will start
selling more preassembled products for the electrical trade. In fact, I am
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The creation of
a virtual model
before the real
building goes
into production
presents many
advantages.
surprised that it has taken this long.Buying all the individual components
as we are currently doing and assembling them at the jobsite—when the
building is ready—is both costly and risky.
The most significant benefits derived from prefabrication are:
• Substantial labour savings
• Reduced field crews
• Reduced project duration
• Improved safety
• Less field labour and less risk
• Fewer large tools
• Fewer lost or wasted materials
With BIM becoming a reality for more projects as we go on, I see prefabrication becoming more common and easier because projects will be
better designed. Imagine doing the actual site installation in a fraction
of the conventional time, or having much smaller crews on the jobsite,
fewer people from other trades, fewer deliveries, fewer backorders, and
much less garbage disposal and job cleanup. Imagine being better able to
assess project completion while greatly mitigating risk.

level; we are now dealing with modelling and no longer just detailing.
The detailing process, for valid reasons, is somewhat incomplete at present, since engineers are not given time, information or enough money to
produce a fully detailed set of drawings. Detailing is simpler than modelling in that the symbols on the drawings are just symbols whereas, in the
model, we have objects that may contain real-world data.
When it comes to estimating, it may be some time before the virtual model
includes enough building objects for estimators to complete their takeoffs
without the need for additional 2-D or CAD drawings. And unless the
designer works for the contractor, designers generally do not want liability
for the accuracy of the quantities, leaving such details to the estimators.
It is too early to speculate whether BIM will move beyond supplementing
CAD to someday replacing it. Many continue to find it more cost effective
to build the model (or parts of it) inAutoCAD then import those parts into
Revit as needed. It is unlikely that BIM will ever literally make 2-D drawings
obsolete, or fully replace CAD for use on simpler projects.
While electrical and mechanical contractors continue getting more
adept at modelling geometrically in CAD, the concept of virtual modelling is relatively new and, today, there are more BIM mechanical software
The reality of BIM
tools available than electrical. However, given the vast market potential, it
The BIM concept is sound, efficient and productive. The creation of a is reasonable to expect substantial progress in the development of more
virtual model before the real building goes into production presents many powerful tools in the foreseeable future.
advantages. Problems that would normally surface during the construction
As the landscape of the construction industry evolves, technologies
stage and cause costly changes and delays will be uncovered and resolved and processes such as BIM and prefabrication will continue to become
while building the model.A virtual model can be built for a modest amount standardized with goals of improving workflow and minimizing costs. It
of money and can be easily modified.
stands to reason that, as we get better at it,greater benefits from BIM will
Despite o f i ts b enefits, t he m ore s ubstantial u pfront i nvestment a nd be attained, and it will become the industry-standard building process for
diverse skills/knowledge required to build the virtual model can hamper medium- to large-scale projects.
the proliferation of BIM.Add to this the fact that owners are used to paying
smaller fees for drawings and specs,and some like to conveniently leave the Giovanni Marcelli is the founder and CEO ofAccubid Systems, which started back
drawings partly unfinished so they can make changes as late in the process in 1985 when Marcelli (an electrical contractor at the time) became disappointed
as possible and better accommodate the needs of their tenants.
with the software available to contractors. Today, Accubid is a leading provider of
We can also appreciate that engineers like the current process better , estimating, billing and project management software for electrical and mechanical
and some may hesitate to participate in BIM because they know that contractors. In 2005, Marcelli was honoured with the Independent Electrical Conlimiting the detail of their work will keep them less liable. As for skills tractors Association’s (IEC) National Industry Achievement Award for outstanding
and knowledge, the BIM process truly pushes the equation to the next
contributions to the electrical industr y. Visit www.accubid.com.
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Fluorescent magnetic T12 ballast phaseout
It’s time to upgrade existing lighting and contr ol systems
Craig DiLouie

I

recently talked about regulations covering fluorescent ballasts that
have essentially eliminated the magnetic T12 ballast form the States
with few exceptions, including F40T12, F96T12 and F96T12HO
ballasts for both full-wattage and energy-saving versions of these lamps.
In 2012, additional regulations will take effect, creating new energy
standards for selected linear T5, T8 and T12 lamps. The net result,
with few exceptions, is a majority of 4-ft linear and 2-ft U-shaped T12,
many 8-ft T12 and T12HO, and some low-colour-rendering 4-ft T8
lamps will be eliminated.
Based on these facts, one could make a simple argument that it is
now time to upgrade existing lighting and control systems to improve
energy efficiency and lighting quality.

Replace individually or in a planned upgrade?
A basic choice will be whether to replace the existing T12 lighting
system all at once in a planned upgrade or replace individual components as they fail.
At first glance, replacing individual components as they fail appears
to be the easiest path forward as it avoids the upfront cost of equipment and installation labour and potential disruption of a renovation.
However, a planned upgrade presents a few major advantages:
1) good lighting performance, uniformity and space appearance by
switching from T12 to T8 all at once, avoiding confusion resulting from maintaining two incompatible lamp and ballast types in
inventory; and, most importantly,
2) higher energy savings and greater lighting quality resulting from
reevaluating the existing lighting system and upgrading it to cur rent best practices. Once a decision is made to upgrade the lighting
system, the owner has taken control of the situation and can maximize the benefit of the new lighting.
The biggest energy-saving and lighting quality opportunities are in:
• older, overlit buildings that use older technologies, such as T12 systems,
• where utility costs are very high; and,
• where lighting is uncontrolled and left On all night.
T12 systems, according to the National Lighting Bureau, can be
upgraded to realize energy savings as high as 50% or more in offices,
classrooms and other applications.
Retrofit or redesign?
The next basic choice facing the facility manager is whether to retrofit
or redesign. In a retrofit, new lamps and ballasts are installed in existing
fixtures and existing controls replaced. In a redesign, the fixtures themselves may be replaced or moved.
Good lighting quality accounts for factors such as visual comfort,
glare, uniformity, colour rendering, lighting on walls and ceilings, and
harsh patterns, shadows and flicker. If the building’s primary spaces
have been retasked to new purposes for which the existing lighting system provides insufficient lighting conditions, or uniformity is
poor, or there is little light on walls and ceilings, or there are obvious,
unaddressed sources of glare, and if occupants are unhappy with their
lighting, then the space may benefit from a redesign.
The owner may benefit prior to the upgrade by simply asking occupants—the people who use the lighting regularly—whether they are satisfied
with their lighting, what their lighting problems are, and what they want.
Lamps and ballasts
Energy-efficient lighting technologies have had decades to develop; so
many good, reliable solutions are now available from manufacturers.
Regarding lamps and ballasts, consider T8 systems. There are now
23W, 25W, 28W, 32W (normal output) and 32W (high output, or ‘Super
T8’) T8 lamps available offering a choice of power and light output.

Electronic ballasts are also available with a range of efficiencies and
ballast factors, enabling further light output tuning. The most efficient
ballasts carry the NEMA Premium mark on the ballast label. Dimmable ballasts are becoming more efficient, versatile and affordable,
making dimmable general lighting a reality.
Regarding fixtures, consider T5 systems, direct/indirect lighting and,
when recessed, volumetric-distribution fixtures that place some light
on walls to eliminate the ‘cave effect’ common with some parabolic
fixtures. LED lighting offers exciting opportunities to dramatically
improve efficiency but, as the overall technology is still relatively new ,
owners should proceed with caution—particularly when confronted by
options such as LED T8 lamp replacements, which have not faired well
in independent product testing at the Department of Energy .
Lighting controls
According to the New Buildings Institute, advanced lighting controls
can generate up to 50% lighting energy savings in existing buildings.
Effective strategies include automatic shutoff, light reduction control,
daylight harvesting and demand response.
The biggest challenge to incorporating advanced control strategies in
an existing building is adding low-voltage control wiring, generally limiting opportunities for installation of sophisticated control systems. As a
result, the simplest upgrade options involve the least amount of rewiring,
or simply swapping out older ballasts and controls for new controls.
The easiest controls retrofit involves replacing components with the
least amount of rewiring. While this often leads to occupancy sensors
and lighting panelboard upgrades, new wireless controls and the falling
cost of dimming ballasts are expanding the potential role for lighting
control in building upgrades.
The first lighting control strategy to consider is automatic shutoff.
It is considered the easiest, lowest-risk path to energy savings and
is relatively simple to set up and commission. If LEED (for Existing Buildings) is used as a model path or actual requirement for the
upgrade, this will be essential, as LEED requires that buildings meet
the ASHRAE 90.1 energy standard as a prerequisite to gaining points
for transcending it.
Start at the lighting panel. Are there large, open spaces in the building
with predictable hours of operation? Are there public spaces where the
lights must stay On, even when a space is unoccupied? If so, consider
upgrading the existing lighting panelboard to an intelligent lighting
control panel that offers programmable scheduling. Be sure to give local
users override capability with a maximum two- to four -hour override.
Next, consider replacing the wall switch. Are there smaller, enclosed
spaces in the building that are intermittently occupied during the day
and are lighted with Instant-On light sources? If so, consider replacing
toggle wall switches with occupancy sensors. When there is a clear line
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of sight between the switch and the primary task area, PIR sensors can present a
cost-effective option. When greater sensitivity is needed for small levels of motion,
or when there are obstacles between the wall switch and the task, consider ultrasonic. For the ultimate in reliability, consider dual-technology sensors.
When the space is a private office already circuited for bilevel switching, consider
replacing the manual switches with a Manual-On/Auto-Off occupancy sensor for
the highest positive energy savings and some flexibility . When the space requires an
occupancy sensor be installed in a location other than at the wall switch, consider
wireless occupancy sensors that run on batteries or ambient light in the space har vested using an integral solar cell. These sensors install anywhere within range of
the receiver switch, which replaces the wall switch, and present no wiring requirements (although wireless technology is presently a premium option). Similarly,
wireless photosensors are also available.
When the upgrade involves replacing light fixtures, consider integral controls. In
a workstation-specific open office lighting layout, for example, direct/indirect fixtures can be installed that include an integral occupancy sensor and/or , when placed
in a daylight zone, a photosensor and dimmable ballast, with the control wiring
located inside the fixture.
When the space is a high-bay lighting application where metal halide is being
replaced by fluorescent fixtures, consider fixture-integrated or mounted line-voltage
occupancy sensors, which can be an economical addition to a new fluorescent fixture
or separate add-on that is field installed. Photosensors could be similarly added for
control of fixtures mounted over spaces that receive ample daylight from skylights.
Light levels can be stepped using a single ballast called a step-dimming or light
level switching ballast. When the existing space is already circuited for bilevel
switching, step-dimming ballasts can be installed to ensure light levels are reduced
uniformly, without a checkerboard pattern. These ballasts can operate without

low-voltage wiring. Most products are programmed-start
T8 ballasts, which may experience a loss of efficacy during
light level reduction; dimming to 50%, for example, may
reduce wattage by 40%.
Instant-start step-dimming ballasts are available that
offer proportional reductions in light output and input
watts, although instant-start operation is not recommended
by some manufacturers for applications with five or more
On/Off cycles per day. Other Hi/Lo switching opportunities include corridors that receive a lot of daylight (with a
photosensor) and stairwells (with an occupancy sensor).
Continuous-dimming ballast costs have been falling for
years, putting this control method within reach of many
upgrade projects. Efficiency has also improved such that
dimmable ballasts are available that are as effective as
standard instant-start fixed-output ballasts. Look for the
NEMA Premium label for the most efficient ballasts.
Step-dimming ballasts provide uniform light level reduction without a checkerboard pattern.
Some dimming ballasts are available that communicate
with lighting controls using existing line-voltage wiring. Twowire phase-control dimming ballasts use existing line-voltage
lines for both power and communication, and are suitable
for any application where greater flexibility is desired, such
as conference rooms, boardrooms and private offices. A dimming range of 100-5% is available for T8 lamps and CFLs,
and 100-1% for T5HO lamps. The lighting is typically controlled via local controls accessible to occupants.
Line-voltage stepped dimming (‘load shedding’ or
‘demand response’) ballasts may be combined with specialized energy management systems enabling a preset light
level reduction, with a fade transition between light levels,
in response to a variety of control inputs (such as photosensors and schedules). The ballast may be combined with
a signal transmitter that initiates load shedding in response
to some type of demand-response (DR) program. While
DR is still emerging as a trend, it will likely play a larger
role in lighting in the future.
The ultimate control upgrade involves creating a fully
realized lighting control system combining multiple strategies. In spaces where stationary tasks are performed,
dimming will be preferable to switching while the space is
occupied. When the ballasts are to be replaced with dimmable ballasts, multiple strategies should be enacted to
make this installation more economical.
When wiring a control system—enacting multiple strategies around a dimmable ballast—one should consider a
digital communication architecture that eliminates multiple
home runs and produces installation savings. When a digital
architecture is chosen, one can consider creating a system
out of DALI-compatible components, or specifying a proprietary system built around relays in distributed power
packs and occupancy sensors, or digital dimming ballasts.
Finally, when the existing installation already includes
automatic lighting controls that will be retained after the
upgrade, ensure these controls are working properly by
re-commissioning them as part of the project. The system
may have been improperly designed, installed or commissioned when first put in place, or its operating parameters
may have drifted out of sync with the space and how its
lighting is used. Re-commissioning can therefore become a
source of energy savings by itself.
The bottom line is that, in most spaces, simple control
strategies can be economically incorporated into lamp/ballast upgrades and fixture replacement projects, accelerating
energy savings and, in some cases, improving flexibility.
A regular contributor to Electrical Business, Craig DiLouie is principal of ZING Communications Inc. and education director for the
Lighting Controls Association (www.aboutlightingcontrols.org). Visit
him online at www.zinginc.com.
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STEP UP YOUR PRODUCTIVITY WITH A NEW STEP-SAVER.

Pulling RW90 just got faster, easier and cleaner with Southwire xg RW90™
Our new NoLube i RW90 cable helps you keep things moving by eliminating the time-consuming and costly
steps involved in lubricating your cable. With no lube application, no soap machines and no cleanup to slow you
down, your jobs are safer, more efﬁcient and more proﬁtable. Available with copper or aluminum conductors,
NoLube i RW90 cable will literally save you steps … and money. To learn more, call 1-800-668-0303 or visit
www.southwire.com/canada/CableTalkCA.htm to view our video podcasts.

Stouffville - 1-800-668-0303
Patent Pending
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lighting products
Cooper Lighting linear
FMSLP and FUSLP LED
confinement luminaires

Cooper Lighting expanded its
Fail-Safe confinement/correctional
product line to include two linear
LED surface-mount fixtures. The
FMSLP and FUSLP are available in
a variety of lumen packages to satisfy multiple needs in correctional

facilities. The luminaires feature
a heavy-duty, one-piece seamless
housing, security lensing and tamper-resistant fasteners. The fixtures
are available in 2-ft and 4-ft lengths,
and have a projected average rated
life of 50,000 hours at 70% of lamp
lumen output.
COOPER LIGHTING
www.cooperlighting.com

LOOK FOR THE 2011 EDITION
COMING THIS DECEMBER!
xxxxxx xxxxxxxxx

Canada's Electrical and Datacom Source Guide

The only comprehensive

BUYERS’ GUIDE for the
electrical and communications
markets in Canada
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High-Lites PFT series universal
fast-transfer AC inverter systems

High-Lites recently introduced
its PFT Series of universal, fasttransfer AC inverter systems to
accommodate small- to mediumsized projects requiring emergency
power back-up to AC power loads
or illumination sources, including
incandescent, fluorescent, LED or
HID. Unlike ballast packs, says the
company, the PFT Series provides
reliable emergency power sine wave
output to any connected load or
fixture. Three models are available,
allowing the PFT to be specified
for any application up to 600W.
The series is 100% compatible with
generators and dimmer systems.
HIGH-LITES
www.highliteslighting.com

Milwaukee 2207-21 M12
cordless fork meter

Milwaukee expanded
its lithium-ion system
with the M12 cordless
fork meter for current
and voltage measurement, voltage detection
and task lighting. The
4-in-1 True-RMS tester
boasts a voltage range
to 1000vAC/DC, Lo-Z
measurements to eliminate ‘ghost voltage’, a
large white-on-black
display, a system for proprietary accessories and
rugged over-moulding.
It has a safety rating of Cat IV
6000V/Cat III 1000V. The tool
includes a battery pack, 30-minute
charger, electrical test lead set,
magnetic meter holder, zippered
accessory pouch and carrying case.
MILWAUKEE
www.milwaukeetool.com

VISIT

EBMag.com

for many more new
products and services,
as well as Product Recall
information.
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product showcase
Fluke brings you the
first affordable 320 x
240 resolution infrared
thermal imager built
to withstand a 6.5 foot
drop. IR-Fusion® and
SmartView® analyzing
and reporting software
included. It’s got the
picture-in-picture
quality you’ll want to
find it, fix it, fast!
www.flukecanada.ca

Elec

LOADBANKS
for RENT

600V,480V & 208V Genset load testing
and UPS load testing equipment.
Metering, Cables and tech support available.
Shipped anywhere.
Call 1-800-385-4421 for rates.

WE BUY AND SELL GENERATORS

THE

BENCHMARK IN ELECTRICAL
SAFETY INFORMATION

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

training assessments consulting

STANDARD CERAPRO Ceramic Metal Halide Lamps

Introducing the 381
The first clamp meter
with a detachable remote
display, for easier, faster,
safer measurements
Clamp it around a conductor, remove the display
and walk across the room
to operate switches or
controls, all while watching real-time readings.

RAYLEW
POWER SYSTEMS INC.
Electric Power Generating Equipment Inc.
www.raylewpower.com

NEW

www.flukecanada.ca

Don’t miss out

CERAPRO by STANDARD is a new line of Ceramic Metal Halide (CMH) lamps which
offer an unbeatable combination of performance, reliability, and energy savings.
CERAPRO lamps consume considerably less energy and generate less heat than their
equivalent halogen lamp without compromising the quality of light. CERAPRO lamps
offer not only exceptional performance with a higher CRI but also superior lumen
maintenance compared to their halogen counterpart. This new line of Ceramic Metal
Halide lamps requires less lamp maintenance and replacement and offers lower operating cost as these lamps last 3 to 5 times longer than a halogen. CERAPRO lamps
use an advanced one-piece arc tube designed to maximize lamp life and efficiency.
With its consistent lamp to lamp colour, the clean
white light generated by a CERAPRO lamp makes
it ideal for retail applications where large amounts
of ambient white light is needed. STANDARD’s
CERAPRO lamps are available in a wide variety of
shapes and wattages to suit all lighting needs.
Standard Products
www.standardpro.com
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Fluke brings you the
world’s first remote
display DMM.
The new 233 DMM
with wireless removable
magnetic display allows
you to be 30ft away
from the measurement
point – it’s built for you
to take measurements
where display viewing is
challenging. Visit
www.flukecanada.ca
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code file

Kris Paszkowiak, P.Eng.

Correctly sizing conductors for voltage drop

I

n my last article on voltage drop
calculations, I covered how to use
Canadian Electrical Code (CEC)
Appendix D Table D3. Here, I want to
mention some of the other methods of
calculating the permissible voltage drop in
electrical circuits.
Voltage drop is an important factor in
circuit design, as excessive voltage drop will
affect the output of lighting and heating
devices, as well as the performance of motors
and—under some circumstances—may cause
damage to electrical equipment and wires.
It is necessary that every circuit be designed
with voltage drop taken into account. The
only exception might be very short and
lightly loaded circuits.
CEC Rule 8-102 Voltage drop requires
that the voltage drop in a feeder or branch
circuit not exceed 3%. Voltage drop can be
calculated using the basic formula that is used
by many cable manufacturers. The formula is
defined as follows:

With voltage drop in volts, K is derived
from manufacturer data, f is system voltage
correction factor, I is load current in amps,
and L is length of the circuit in metres.
The K factor gives voltage drop per amperekilometre (or Ω/km) for wire in magnetic or
non-magnetic conduits, while the f factor gives
the correction factor for various 1- or 3-phase
systems. For example, for a 1-phase, 2-wire,
120-volt branch circuit, the f factor is equal to
2 and, for a 3-phase, 3-wire, line-to-line voltage
system, the f factor is equal to 1.73.
Let’s do an example.
A residential application is required to run a
120V, 1-phase circuit, 30-m long and carrying
a maximum load of 12 A. Is No. 14 AWG,
NMD90, copper non-metallic-sheathed cable
sufficient in size when the maximum voltage
drop in the branch circuit must not exceed the
3% as required by the CEC?

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

Tackle The Code
Conundrum...
if you dare
Answers to this month’s
questions in December/
January’s Electrical
Business.

Question 1
Ground bushings and bonding jumpers are
required to bond the armour of type ACWU
cable at a service entrance.
a) True
b) False

Question 2
A trade size 16 conduit shall be permitted to
contain [ ___ ] #12 AWG TWN75 conductors.

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)

a) 9
b) 7

c) 6
d) 4

Question 3
Class [ ___ ] fuses shall be permitted
where a standard interrupting rating of
10,000A symmetrical or less is required.
a) C
b) H

c) J
d) CC

Answers to Code Conundrum
EBMag October 2010
Q-1: Where high-voltage sign cables are
installed in non-metallic conduit, the
separation of the conduit from conducting
or combustible material shall be at least
[ __ ] mm for installations operating at
100Hz or less.
c) 38 mm. Rule 38-400(5).
Q-2: For apparatus requiring a 120V
branch circuit fused at 30A or less,
a plug and receptacle of proper
size shall be permitted to serve as
a disconnecting means for X-ray or
computerized tomography equipment.
a) True. Rule 52-008(3).
Q-3: Wireway is permitted to be used as a
wiring method in a storage battery room.
b) False. Rule 12-2100(2)(d).

The allowable voltage drop would be
3% or 3.6 V. (allowable voltage drop =
3% x 120V = 3.6 V).
The first step is to determine the required
K, which is determined from the above basic
formula as:

From the manufacturers’ data table (and assuming 100% power factor), the smallest conductor
that does not exceed K = 5 volts/amp•km and
meets the requirement for
3% voltage drop limit is a No. 10 AWG copper.
This calculation supports the fact that we
cannot go very far on No. 14 AWG copper
conductor operating at 120V. A No. 14 AWG
copper conductor, carrying 12 A and operating
at 120 V, has a distance limit of about 15 m to
meet the CEC voltage drop requirement.
Then again, when we increase the voltage
to 240V—such as when we want to energize
a 30A, 1-phase, 3-wire subpanel located in a
garage—we can go 30 m with No. 10 AWG
copper conductors.
But perhaps the easiest way to do voltage drop
calculations is to download a free voltage drop
calculator program from various industry websites
(Nexans has a good one at www.nexans.ca).
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.

Always consult

the electrical inspection
authority in your province/
territory for more specific
interpretations.
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Same product.
New packaging.
Stab-lok® loadcentres...

; Same quality product
; Same part numbers
; Same warranty coverage
Win 1 of 4 $25 Amex gift cards! Visit
Sereply.com, enter keycode v813w to register.
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If you’re not buying from an IED Distributor, you’re not
getting the most out of your electrical purchases.
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). Go on. Get carried away.

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.
(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.

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
Gimpel Electric Supply • 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
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