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GFCI protection. This change now requires GFCI 

protection for these types of receptacles installed 

at all outdoor locations, except as provided by the 

exceptions for snow-melting and deicing equip-

ment and industrial establishments.

210.8 Ground-Fault CirCuit-
interrupter proteCtion For 
personnel (GFCi)
GFCI-protection requirements for 15A and 20A, 

125V receptacles located in unfinished dwelling 

unit basements have been expanded.

“(A) Dwelling Units

“(5) Unfinished Basement. GFCI protection is 

required for all 15A and 20A, 125V receptacles located 

in the unfinished portion of a basement not intended 

as a habitable room and limited to storage and work 

areas.”

See Figure NiNe.

Comment: A receptacle outlet is required in 

each unfinished portion of a dwelling unit basement 

[210.52(G)]. 

nOTe: exception no. 1 and exception no. 2 were 
deleted. 

Analysis: The substantiation for removing the excep-

tions stated that the existing exceptions are no longer 

necessary. The present generation of GFCIs suppos-

edly doesn’t have the “nuisance tripping” problems that 

plagued earlier devices.

210.8 Ground-Fault CirCuit-
interrupter proteCtion For 
personnel (GFCi)
GFCI-protection requirements for 15A and 20A, 125V 

receptacles located in nondwelling unit kitchens were 

clarified.

“(B) Other Than Dwelling Units

“(2) Kitchens. All 15A and 20A, 125V receptacles 

installed in an area with a sink and permanent 

facilities for food preparation and cooking [Article 

100], even those that do not supply the counter-

top surface, shall be GFCI-protected.”

See Figure 10

Comment: GFCI protection is not required for 

receptacles rated other than 15A and 20A, 125V 

in these locations.

Analysis: The words “commercial and insti-

tutional” were removed from this section to 

help clarify where GFCI protection is required—

because some believed that a kitchen, as 

defined in the 2005 NEC, was not “commercial” 

if it wasn’t used for commerce. This change 

eliminated that argument, by simply referring to 

continued from page 141

continued on page 143

Figure  
NiNe

Figure TeN
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other than dwelling unit kitchens. 

In addition, the definition of the term “kitchen” 

was removed from this section as it is now defined in 

Article 100.

This change clarifies that break rooms or areas 

do fall under the requirements of this section for 

ground-fault protection if the area includes a sink and 

permanent facilities for food preparation and cook-

ing. However, if the area has a microwave oven that is 

portable rather than fixed, the area will not be defined 

as a kitchen.

210.8 Ground-Fault CirCuit-
interrupter proteCtion  
For personnel (GFCi)
Outdoor GFCI-protection requirements for 15A and 

20A, 125V receptacles at nondwelling unit occupan-

cies were revised.

(B) Other Than Dwelling Units

(4) Outdoors in public spaces. All 15A and 

20A, 125V receptacles installed outdoors in pub-

lic spaces—for the purpose of this section a public 

space is defined as any space that is for use by, or is 

accessible to the public shall be GFCI-protected. 

See Figure 11

Analysis: The 2005 NEC only required 15A and 

20A, 125V “outdoors in public spaces—for the pur-

pose of this section a public space is defined as any 

space that is for use by, or is accessible to, the pub-

lic” to have GFCI protection. 

This change now requires GFCI protection for 

these types of receptacles installed at all outdoor 

locations, except as provided by the exceptions for 

snow-melting and deicing equipment and industrial 

establishments.

210.8 Ground-Fault CirCuit-
interrupter proteCtion For  
personnel (GFCi)
A new subsection expanded GFCI-protection require-

ments for 15A and 20A, 125V receptacles near sinks 

in nondwelling unit occupancies.

“(B) Other Than Dwelling Units

“(5) Sinks. All 15A and 20A, 125V receptacles 
installed within 6 ft of the outside edge of the sink 
shall be GFCI-protected.”

“Exception No. 1: In industrial laboratories, 
receptacles used to supply equipment where 
removal of power would introduce a greater haz-
ard can be installed without GFCI protection.

“Exception No. 2: For receptacles located in 
patient care areas of health care facilities, other 
than those covered under 210.8(B)(1), GFCI pro-
tection shall not be required.”

Comment: Sections 517.20 and 517.21 further 

modify the requirements for GFCI protection in health 

care facilities [90.3].

Analysis: This new subsection is intended 

to require GFCI protection near sinks for non-

dwelling units. 

Exception No. 1 was added for industrial 

laboratories where the tripping of a GFCI will 

introduce a greater hazard. The AHJ will need 

to interpret and apply this rule since no expla-

nation is provided as to what constitutes a 

“greater hazard.”

Exception No. 2 leaves the requirement 

for GFCI protection of receptacles installed in 

bathroom areas of health care facilities in place 

[210.8(B)(1)], but excludes the GFCI-protection 

requirement if located near the sinks in patient 

care areas of health care facilities. i

continued from page 143

Figure  
eleven
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Prevent PQ 
Problems With 
The Right  
Recipe 

Power quality (PQ) surveys require 

special expertise and electrical mea-

surements. While a PQ survey is 

often commissioned to find the cause of a 

failure, it is more cost-effective to do a survey 

as a way to prevent failure. 

While it makes sense to have an electrical 

engineer address survey results (see nearby 

story), it is a mistake to stick to a purely 

electrical follow-up plan. It’s much smarter 

to consider the implications of the survey 

and then get others involved who could be 

affected.  

Types of team members to consider 

including are: Project managers, production 

managers, maintenance managers, purchas-

ing agents, and maintenance electricians. 

Since maintenance electricians execute 

work orders (see nearby story) as opposed to 

planning them, you might ask—why devote 

their time to follow-up planning? It’s also logi-

cal to question why non-electrical workers 

should be involved when the results contain 

electrical measurements. 

More cooks in the kitchen are 

better than one when it comes to 

surveying, solving and preventing 

power quality problems.
B y  M a r k  L a M e n d o L a

A Survey Tip 
It may seem efficient to combine a PQ sur-

vey with other surveys or inspections (e.g., 

inspections for code violations). But things 

are not always as they seem. Conduct these 

separately, so that follow-up efforts are 

manageable rather than overwhelming.
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It is a 
mistake to 

stick to a purely 
electrical follow-up plan

The Engineer’s Shopping List 
An electrical engineer looks for specific electrical quantities and then 

analysis of specific items during a PQ survey. Results are then com-

pared to expected values or norms.

SpEcIfIc ELEcTrIcaL QuanTITIES

Voltage measurements. Is the measured voltage (e.g., 477V) 
within limits for the nominal voltage (e.g., 480V) for that system?

current measurements. Are the loads drawing the expected 
current on each phase?

phase Balance. Are the phase voltages within 2% of each 
other? What’s the largest difference between phase currents?

TypES of anaLySIS 

Harmonic content. Is the harmonic profile on each feeder fairly 
normal for those loads?

Waveform analysis. This can reveal system, feeder, or branch 
anomalies traceable to specific problems or specific loads

Thermographic analysis. This will reveal a variety of anoma-
lies related to connection integrity (e.g., high-resistance con-
nections) and equipment cooling (e.g., inadequate transformer 
venting)

Rather than thinking of it in terms of having too 

many cooks in the kitchen, a team approach is actu-

ally a recipe for success. Let’s take a look at who’s 

in our kitchen and see why they serve as necessary 

appliances in the process.

Project Manager:  
The Blender
The project manager may be the electrical engi-

neer, but that’s not a firm rule. Among other 

things, the project manager will:
•	 Coordinate	projects	with	other	departments,	

outside service providers, and vendors

•	 Estimate	and	obtain	the	necessary	down-
time windows

•	 Estimate	and	schedule	crew	staffing	
for backshifts, holidays, and/or 
weekends

•	 Obtain	sufficient	temporary	power	
and lighting equipment, plus 
any needed fuel, days ahead 
of the downtime slot

•		Identify	and	meet	the	
requirements of the 
electric utility, fire 
department, 
and	EPA

 
 

 
Production Manager:  
The Timer
The whole point of the PQ sur-

vey is to facilitate production. 

Otherwise,	why	bother?	Thus,	

the informed and active partici-

pation of the production man-

ager is vital to proper utilization 

of the PQ survey. The produc-

tion manager may be the plant 

manager at a smaller facility, or 

a production department man-

ager at a larger one.

Among other things, the 

production manager considers:
•	 Scheduling	of	downtime	

vs. critical order delivery

•	 How	any	proposal	or	activity	affects	the	flow	
of product out the door

•	 Total	cost	and	cash	flow,	based	on	budgetary	
(P&L, or “profit and loss”) responsibilities and 

resources balanced against project esti-
mates and cost justification

Maintenance Manager:  
The Baster

The PQ survey can easily 

reveal deficiencies in the 

maintenance program. A 

properly apprised maintenance 

manager can make changes that 

help prevent those defi-

ciencies from becoming 

downtime causes.

Suppose	the	PQ	

survey shows 
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PQ Survey 
Revelations

Surveys often reveal preventative 

needs such as: 

•	 Transformer	inspection	
and repair

•	 Wiring	changes

•	 Bus	connection	rework

•	 Motor	drive	replacement

•	 Bonding	system	repair	and	
modification

Surveys often reveal preventative 

needs such as: 

•	 Transformer inspection
and repair

•	 Wiring changes

•	 Bus connection rework

•	 Motor drive replacement

•	 Bonding system repair and
modification

Rather than 
thinking of it 

in terms of having 
too many cooks in the 

kitchen, a team approach  
is actually a recipe for success 

a	high	incidence	of	flat-topped	waveforms	on	several	

480V	distribution	transformers.	This	indicates	a	need	

to	schedule	a	PdM/PM	procedure	that	entails	wave-

form	analysis,	especially	if	the	environment	is	one	of	

frequent	load	reconfiguration.	

With	today’s	handheld	power	

analyzers,	that	analysis	is	easy.

Purchasing Agent: 
The Cupboard

Not everyone realizes that 

purchasing	agents	are	not	mir-

acle	workers.	They	can’t	create	

parts	from	thin	air	just	because	

the	work	is	scheduled	for	next	

week—especially	since	many	

components	require	a	long	

ordering	lead-time.

An	agent	who	is	

properly briefed 

on the PQ sur-

vey results 

keeps	

the	right	items	stocked	or	knows	how	to	get	them	

quickly.	A	purchaser	also	negotiates	contracts	with	

testing	firms,	installers,	and	shipping	firms.	His/her	

job	is	to	obtain	the	correct	parts	in	a	timely	manner;	

and	keep	everything	stable	by	eliminating	unneces-

sary	costs.

Maintenance Electrician:  
Executive Chef
Following	the	PQ	survey,	the	maintenance	electrician	

typically	does	such	things	as	repair	poor	connec-

tions,	replace	power	factor	capacitors,	and	serve	as	

the	technical	contact	for	specialty	contractors.

One	result	of	a	PQ	survey	may	be	new	main-

tenance	procedures	that	require	skills	and	equip-

ment	your	maintenance	people	don’t	have.	The	time	

to	address	that	mismatch	is	during	the	PQ	sur-

vey	review.	Don’t	wait	until	the	day	the	work	gets	

assigned	to	someone	who	is	neither	equipped	nor	

qualified	to	perform	it.

Blending The Ingredients 
PQ	survey	reports	typically	go	

to	the	electrical	engineer.	To	

extract	the	most	value	

from	the	PQ	report,	

that	engineer	must	

do	two	things:	

•	 Keep	the	process	manageable	(see	
nearby	story).

•	 Sit	down	with	the	other	key	players	and	
develop	follow-up	plans	together.	

•	 Note	that	the	“sit-down”	might	produce	priori-
ties	that	differ	somewhat	from	the	engineer’s	
preferences	(were	he	the	only	one	in	the	room).	
But	the	engineer	gets	paid	to	support	the	entire	
team,	which	ultimately	supports	getting	product	
out	the	door.

“What	to	expect”	from	a	PQ	survey	has	less	to	do	

with	the	survey	findings	than	it	does	with	how	you	

use	those	findings.	If	you	properly	address	the	needs	

of	all	the	key	players,	you	can	expect	the	PQ	survey	

to	be	a	high-return	investment.	

Bonus	effects	include	a	polished	personal	reputa-

tion	and	brighter	career	prospects.

Lamendola is an electrical expert who has written for 
several industry magazines. He is the proprietor of www.
mindconnection.com and www.codebookcity.com.
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ElEctricity 
AwArEnEss  
“I am hopeful that the vis-
ibility of the electricity 
source—PV [photovoltaic] 
panels on the roof, invert-
ers, and battery banks—
will encourage user 
awareness and lead to 
a rate of U.S. energy 
usage more on a par 
with the rest of 
the world . . . Zero-
net-energy home 
dwellers cite their 
increased aware-
ness of the value 
of electricity and 
its variable supply. 

“This electricity 
awareness may be 
net-zero-energy’s 
greatest contribu-
tion. Awareness 
affects lifestyles, 
from influenc-
ing when people use 
energy to their deci-
sions about substitut-
ing some other on-site 
energy source . . . 

“When attempt-
ing to live within both 
their daily solar income 
and the PV systems’s 
momentary capacity, the 
net-zero-energy home 
dweller may postpone 
some electricity uses or 
substitute with human 
power.” 
– John Reynolds, chair, American Solar 
Energy Society, writing in the ASES 
magazine Solar Today. 

HEAring  
A lot  
of no  
“ . . . while trying 

to line up a painter 
for the office, when 
we mentioned ‘envi-
ronmentally friendly 
paints,’ the guy imme-
diately [said] . . . ‘I pre-
fer not to take this job, 
thanks.’ . . . 

“A well-known local 
builder who owned 
a vacant space that 
we were interested in 
balked at a build-out 
proposal that would 
include environmentally 
friendly attributes. I 
saw it as a market-
ing opportunity and a 
chance to carve out a 
niche for an innovative 
builder, but I think they 
saw it as opening a can 
of worms that would 
include a lot of paper-
work.”
—from C.D. Hullinger of Hohmann 
and Bernard, Inc., as quoted in the 
10/07 issue of Sustainable Facility 
magazine. 

DEmAnD  
outstrips 
supply “ . . . the high 
price [energy] environment that 
we are experiencing today [is] 
evidence that demand is clearly 
outstripping supply. It’s some-
thing that has really happened 
for the first time.

“In the past, we’ve had sup-
ply shocks. But this is really 
the first, in the sense of a mod-
ern world economy, that we’re 
having a demand shock. And 
the prospects for that to con-
tinue are great.”

—Clay Sell, deputy secretary of the 
Department of Energy, in a November 
speech to the EE Global Forum. 

milEs to go 
BEforE wE 
slEEp “While this year 
has been marked by many mile-
stones, it’s even more impor-
tant to not be blinded by the 
growth and development of the 
green building movement, and 
to continue in our pursuit of our 
organizational goal—market 
transformation.

“The existing building 
market is dense, and there’s 
a lot of work to be done. But 
what should keep us moti-
vated is knowing that we can 
change our built environment 
to improve the health of our 
planet, our economy, and our 
communities.”

—Rick Fedrizzi, president, founder & CEO 
of the USGBC, in a piece posted 12/07 to 
www.sustainablefacility.com. 

What 
They’re 
Saying
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Choosing Renewable Energy 
“Almost 40% of consumers who can 
choose renewable energy do so—and more 
than 60% of those who do not currently have 
those options would like them.”  
—from Plugging in the consumer, an IBM Global 
Business Services report on the utility business. 

Paper Recovery
“In 1993, more than 35 million tons of paper 
was recovered and 38 million went into landfills. 
Last year [2006], more than 50 million 
tons was recovered and less than 36 mil-
lion went into landfills.”  
—Patrick J. Moore, chairman/CEO of Smurfit-
Stone Container Corp., as quoted in the 12/15/07 
New York Times. 

Cover That Lagoon!
“According to carbon-offset group Ter-
rapass, if all the uncovered manure 
lagoons in the United States were fitted 
with methane digesters, it would have 
the effect of taking more than 10 million 
cars off the road a year. (That’s based on its 
own estimate that manure is emitting 40 million 
tons of [carbon dioxide-equivalent] methane a 
year).”  
—from CNN.com article on animal waste, 1/7/08. 

The Payoff, I
“Green developers are recognizing the 
opportunities in their own portfolios. CB 
Richard Ellis, GE Real Estate, Liberty Property 
trust, and others are launching green-building 
initiatives—with commitments to build only 
green, or to retrofit their portfolios, or both.

“Liberty says rents on [its] green buildings 
are 15% to 40% above market, and values are 
50% above comparable properties.” 
—Denis DuBois, Editor, Energy Priorities magazine. 

More Green In Contracts
“More than 21% of publicly traded com-
panies that outsource have added ‘green 
policies and performance’ demands to their 
contracts in 2007, and 94% plan on adding 
such clauses during renegotiations, according 
to the Brown Wilson Group.” 
—from a 12/17/07 article posted to www.cio.com. 

The Payoff, II
“Reviewing more than 2,000 large office 
buildings in the CoStar database of commer-
cial properties, [a University of San Diego] 
study revealed that Energy Star-rated office 
buildings . . . since 2004 have had 2% greater 
occupancy and $2-per-square-foot greater 
rents. 

“To top that, in 2006 Energy Star build-
ings sold at a 30% premium (in dollars per 
sq. ft.) to non-Energy-Star-rated buildings.”  
—Jerry Yudelson, noted green buildings consul-
tant, writing 12/14/07 for www.igreenbuild.com. 

Potential Exists—Will We Do It?
“The United States could shave as much as 
28% off the amount of greenhouse gases it 
emits at fairly modest cost and with only small 
technology innovations,”  
—according to a report from energy experts at 
McKinsey & Company, as reported in the 11/30/07 
Wall Street Journal.

Further: “‘What the report calls out is the 
fact that the potential is so substantial 
for energy efficiency,’ said Ken Ostrowski, 
a leader of the report team. ‘Not that we will 
do it, but the potential is just staggering here 
in the U.S.“

“There is a lot of inertia, and lot of barriers’.” 
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Greener IT 
Is Coming . . . 
Isn’t It?
One of the bigger developments on the energy-

efficiency front in 2007 was the formation of The 

Green Grid (www.thegreengrid.org)—emblematic 

of the final acknowledgement by the informa-

tion technology (IT) industry that it was a major 

energy waster. 

What came to the fore during 2007—and 

reached “top-of-mind” awareness for many—

was the incredible energy use (and waste) by data 

centers. According to one assertion, 
the data centers operated by the top 
five U.S. web site operators (includ-
ing Google and Yahoo!) together use 
more kilowatt hours of electricity 
than the city of Las Vegas.

Yes—Las Vegas. Where there are a lot of lights, 

and the lights are on 7 x 24 x 365!

What’s Happening 
Some of the IT energy-saving efforts are compli-

cated and not necessarily efforts with which the 

electrical industry can help. There is a lot of talk 

about “virtual servers” and data management 

efforts. If there are numerous servers in a facility, 

and each of them is operating at 5% efficiency . . . 

something needs to be done to increase effi-

ciency of the site. 

Apparently, this is all too common in the IT 

business. 

However, some of the IT energy-efficiency 

efforts are simple. An article in Industry Week 

(12/21/07) provides eight tips for green IT. One of 

them was “turn off unused servers.” Another sug-

gested use of Dimmable Addressable Lighting 

Interface (DALI) in electronic ballasts “networked 

to sophisticated lighting control software.” 

David Douglas, vice president for eco-respon-

sibility at Sun Microsystems, recently told CIO 

magazine that “practical power and cooling 

issues, and cost and availability of power,” are 

more common concerns of companies than 

becoming greener. 

“The good news,” Douglas said, 
“is that no matter which of the 
reasons drive you to reduce power 
and get more efficient, the envi-
ronment wins.” 
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But the news is also discouraging. 
In that same CIO article, the CEO of Verdiem, Kevin 

Klustner, noted: “The government’s Energy Star pro-

gram . . .  has been instrumental in bringing focus to 

the energy waste of IT devices including PC monitors. 

And their efforts to get PC and monitor manufacturers 

to integrate Energy Star settings into their devices is a 

fundamental advancement. 

“However, the settings alone don’t realize energy 

savings. They must be enforced. [A study] from the 

Department of Energy and others indicate that upwards 

of 80 percent of end users disable these settings.”

EPA Study: Devastating
If ever-higher electricity bills and public criticism were 

not enough of a spur, last August the U.S. EPA issued 

a report mandated by legislation—“Report to Con-

gress on Server and Data Center Energy Efficiency.” 

Find links to the thick report and other documents 

here: http://tinyurl.com/2pdk64.

Here are some of the study’s highlights:
•	 Data centers used 61 billion kilowatt hours in 

2006 (1.5% of total U.S. electricity consumption!). 

•	 “Under current efficiency trends, national energy 
consumption by servers and data centers could 
nearly double again in another five years (i.e., by 
2011) to more than 100 billion kWh.” 

•	 How can data centers be made more efficient? 
One way: “Best practices for design and opera-
tion are only recently being developed . . . newer 
practices in this area include establishment 
of whole-building energy performance bench-
marking.” 

‘The Green Grid’ 
Partly in response to criticism, very large names 

in the computer business (AMD, IBM, Intel, and 

many more) formed an organization, “The Green 

Grid”—www.thegreengrid.org—“a global 

consortium dedicated to advancing energy efficiency 

in data centers and business computing ecosystems.”

Some see ever-faster moves in the IT sector. An 

article, “Why IT Must Take A Lead in Greening the 

Enterprise,” appeared on the site of Cisco Systems. 

It included these words: 

“There is increasing agreement among ana-
lysts that IT organizations must take immedi-
ate action to ensure that they are part of the 
solution, not the problem—and be seen to do 
so. They can start by setting targets for the IT 
contribution to electrical efficiency, recycling, 
cutting down business travel, managing equip-
ment lifecycles, and adding sustainability to 
selection criteria for equipment, services and 
vendors.

“The ultimate aim is to tackle the much 
more challenging issues of sustainable IT and 
sustainable business. In short, say some, it is a 
case of adapt to climate change or die.”

And further:
“ . . . carbon accounting will need to be 

progressively integrated by the CIO into an 
already complex portfolio of business priorities, 
starting with simple spreadsheets to include 

electrical power needs, road 
mileage and air miles alongside 
expenses and financial returns. 

“As carbon account planning 
matures into a natural comple-
ment to fiscal account planning, 
the CIO will be a key enabler for 
cultural change towards a com-
pany policy that integrates green 
factors into all its daily activities. 

“No CIO can afford to ignore 
the issue. CIOs need to start now 
to ensure that IT is a key player 
in the process.”
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Shorthand  
& acronymS
Here’s a quick look at the “shorthand” 

now current in the smarter/greener build-

ings market, with quick explanations 

(and websites for more information)

automated Building— 
a building that’s fully integrated. 
See www.automatedbuilding.com 

BaS—building automation systems. 

BiQ—building intelligent quotient. 
See www.caba.org/biq

BuildingS 2.0—a concept from 
Anto Budiardjo of Clasma, the 
company that holds the annual 
BuilConn show. Read Budiardjo’s 
white paper at: www.builconn.
com/2008/na/downloads/
Buildings2.pdf 

cla—communications, life safety,  
and automation. See www.cladi.org 

connected real eState— 
a concept put forward by (among 
others) Jim Young, who offers events 
under the RealComm banner. See 
www.realcomm.com/advisory.htm 

evidence-BaSed deSign—
used in the healthcare field, but it 
would seem to apply everywhere. 
See: www.healthdesign.org/aboutus/
mission/EBD_definition.php 

Fourth utility—a vague term 
at this point, it’s used to refer to 
data, information, broadband, 
building intelligence, technology . . . 
and more. The idea is that water, 
ventilation, and electricity are the 
first three utilities. 

ghg—greenhouse gas emissions. 

iBS—intelligent building systems; 
integrated building systems. 

meP—mechanical, electrical, 
plumbing.

m2m—machine-to-machine 
communication, now extremely 
relevant (thanks to the Internet). 
See: www.specialtypub.com/m2m 

Smart BuildingS—see IBS. 

Smart & green BuildingS—
see article here: http://
automatedbuildings.com/news/
dec07/articles/sinopoli/

SuStainaBle deSign— 
defined on Wikipedia here:  
http://en.wikipedia.org/wiki/
Sustainable_design. There’s also 
a brand new magazine titled 
Sustainable Facility— 
www.sustainablefacility.com 

Data Network
VOIP

Video Distribution
A/V Systems
Video Surveillance
Access Control
HVAC Control
Power Management
Programmable 
Lighting Control

Facilities 
Management

Cabling Infrastructure
Wireless Systems
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Sustainable 
Sites

Water 
Efficiency

Energy 
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Atmosphere
Materials 

and 
Resources

Indoor 
Environmental 

Quality
Innovation 
and Design 

Process

Data Network
VOIP

Video Distribution
A/V Systems
Video Surveillance
Access Control
HVAC Control
Power Management
Programmable 
Lighting Control

Facilities 
Management

Cabling Infrastructure
Wireless Systems

SMART BU
ILD

IN
G

S

The Commonality of 
Green and Smart Buildings

Optimize 
Energy 

Performance
Additional 

Commissioning
Measurement 

and Verification
Carbon Dioxide 

Monitoring
Controllabiity of 

Systems
Permanent 

Monitoring of 
Systems

Innovation in 
Design

We’re at the 
intersection—  
of Smart  
& green Buildings 
Perhaps no one is in the “catbird 

seat” for the ongoing march of the 

green building movement. But the 
electrical industry seems 
to be well-positioned for a 
future that includes smarter 
and greener buildings.

Taking buildings closer to maximum 

energy efficiency and more embedded 

intelligence is going to be someone’s job . . . 

it’s not a task that can be accomplished (in a 

given building) by three or four or six separate 

contractors. The electrical contractor is the 

logical leader in getting this done.

That’s what Power Outlet Editor Joe Sali-

mando has been saying, in presentations in 

November, January, and February, to regional 

meetings of the National Association of Elec-

trical Distributors. His co-presenter at these 

events has been Marty Riesberg, director of 

The intersection of smart and green buildings—as illustrated 
by Jim Sinopoli in an article on www.automatedbuildings.com. 

building automation for the National Joint 

Apprenticeship and Training Committee.

NJATC is a NECA-IBEW operation. That 

means Riesberg’s post is that of “director of 

building automation” for the national training 

arm of the organized electrical construction 

industry.  

“The Distributor Opportunity in Smarter, 

Greener Buildings” was the title of the presen-

tation. It included 80+ slides and extended for 

75+ minutes. Obviously, this page can’t offer 

even a fraction of what was covered. i
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ALABAMA
Anniston (256) 741-1796

Birmingham (205) 252-8911 

Decatur (256) 353-6131 

Dothan (334) 677-0706 

Foley (251) 943-2667 

Gadsden (256) 547-6394

Montgomery (334) 270-9473 

Tuscaloosa (205) 345-2444 

ARKANSAS
Crossett (870) 364-8202

El Dorado (870) 862-6144 

Fort Smith (479) 646-5500 

North Little Rock (501) 375-3330 

Russellville (479) 968-2039 

Springdale (479) 751-7123 

ARIZONA
Casa Grande (520) 836-0089

Gilbert (480) 892-1117 

Phoenix (602) 244-9009 

CALIFORNIA
Auburn (530) 888-6030 

Auburn (530) 885-8411 

Chico (530) 895-8274 

Concord (925) 825-3844 

Costa Mesa (714) 540-9101 

Diamond Springs (530) 626-9485 

El Cajon (619) 442-9255 

El Centro (760) 352-4941 

Escondido (760) 747-2211 

Fairfield (707) 426-3733 

Fremont (510) 979-9185

Grass Valley (530) 272-2228 

Irvine (949) 855-4242 

La Mirada (714) 562-6600

Merced (209) 724-9000 

Modesto (209) 577-6611 

Murrieta (951) 304-0736

Napa (707) 257-1872 

Newbury Park (805) 498-9647 

Oroville (530) 532-1155 

Palm Desert (760) 772-6097 

Rancho Cordova (916) 853-6200 

Rancho Cucamonga (909) 945-5313 

Redding (530) 221-7200 

Riverside (951) 686-8590

Roseville (916) 781-3986 

Sacramento (916) 928-2228

Sacramento (916) 928-9700 

San Diego (858) 636-4400 

San Jose (408) 953-1300

San Leandro (510) 483-0931 

Stockton (209) 466-4800 

Susanville (530) 251-2403 

Truckee (530) 587-0113 

Victorville (760) 241-6201 

Yuba City (530) 671-1900 

COLORADO  
Aurora (303) 574-1481

Boulder (303) 442-0853

Canon City (719) 269-9900

Colorado Springs (719) 596-1234

Denver (303) 629-7721

Fort Collins (970) 221-5577

Fort Collins (970) 225-0400

Grand Junction (970) 245-8682

Greeley (970) 351-8320

Longmont (303) 772-6571

Louisville (303) 527-0995

Loveland (970) 667-9266

Pueblo (719) 543-2300

Pueblo West (719) 545-2455

Silverthorne (970) 468-2331

Steamboat Springs (970) 879-2307

CONNECTICUT
Hartford (860) 549-1230

New Haven (203) 865-1211

Stratford (203) 380-3753

Waterbury (203) 756-1950

Waterford (860) 444-2611

DELAWARE
Dover (302) 674-9010 

New Castle (302) 325-1051

FLORIDA
Bartow (863) 533-3165 

Belle Glade (561) 996-0515 

Bradenton (941) 748-1912

Brooksville (352) 799-3256 

Charlotte Harbor (941) 627-8775 

Daytona Beach (386) 258-1237 

Fort Lauderdale (954) 563-7145

Fort Myers (239) 332-1515 

Fort Walton Beach (850) 243-7627 

Gainesville (352) 335-9175

Homestead (305) 246-9316

Jacksonville (904) 356-9000 

Jacksonville (904) 268-2112 

Key West (305) 296-6581 

Kissimmee (407) 846-1611 

Lecanto (352) 527-3406

Miami (305) 633-9565 

Naples (239) 643-3003 

New Port Richey (727) 842-8405 

Ocala (352) 368-7952

Orlando (407) 849-6532 

Orlando (407) 855-9001

Panama City (850) 769-3381 

Pensacola (850) 434-0371 

Pinellas Park (727) 573-2222 

Pompano Beach (954) 563-6492

Port St. Joe (850) 227-7373 

Riviera Beach (561) 845-6110

Sanford (407) 322-0631 

Sarasota (941) 360-8298 

Sarasota (941) 366-9700 

St. Lucie West (772) 344-0346

Stuart (772) 287-2800 

Tallahassee (850) 222-5194

Tampa (813) 621-8611 

Tampa (813) 249-3200

Vero Beach (772) 562-3032 

West Melbourne (321) 723-6531 

Weston (954) s389-2253

GEORGIA
Cartersville (770) 607-0032

College Park (404) 761-1688

Conyers (770) 481-0500

Doraville (770) 409-0500

Kennesaw (770) 528-0500

Marietta (770) 427-5474 

McDonough (770) 957-0500

Thomasville (229) 227-0557 

Tucker (770) 491-8745

Valdosta (229) 249-8337

ILLINOIS
Alton (618) 463-0333

Belleville (618) 233-4424

INDIANA
Evansville (812) 467-0477

KENTUCKY
Bowling Green (270) 842-1694

Danville (859) 236-0880 

Elizabethtown (270) 765-2248

Frankfort (502) 875-2665 

Lexington (859) 293-2611 

Louisville (502) 587-6671 

Madisonville (270) 825-4215 

Nicholasville (859) 885-3219

Owensboro (270) 684-0606 

Richmond (859) 623-6200 

LOUISIANA
Alexandria (318) 445-6462 

Baton Rouge (225) 926-3800 

Bossier City (318) 741-9722 

Harahan (504) 733-4567

Lafayette (337) 839-0050 

Leesville (337) 238-4400 

Ruston (318) 255-8632 

West Monroe (318) 325-9696 

West Monroe (318) 396-9417

MASSACHUSETTS
Beverly (978) 921-5811
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Bridgewater (508) 279-2160

Mansfield (508) 851-6200

Milford (508) 634-2668

West Springfield (413) 781-3924

Westwood (508) 851-6100

Weymouth (781) 335-1092

Woburn (781) 933-2029

Worcester (508) 852-4600

MAINE
Biddeford (207) 282-8468

MARYLAND
Annapolis (410) 268-8800

Baltimore (410) 265-8800

Baltimore (410) 574-0550

Belair (410) 838-2600

Beltsville (301) 595-5891

Columbia (410) 381-0557

Easton (410) 822-3601

Forestville (301) 735-5050

Frederick (301) 663-0800

Glen Burnie (410) 760-9700

Hagerstown (301) 791-1300

Huntingtown (301) 855-1050

Lexington Park (301) 863-0024

Linthicum (410) 636-2100

Owings Mills (410) 363-8840

Rockville (301) 984-0575

Rockville (301) 762-8100

Salisbury (410) 546-1301

Timonium (410) 561-5050

Upper Marlboro (301) 249-5005

Waldorf (301) 932-8500

Westminster (410) 848-5500

MISSOURI
Festus (636) 937-7652

Springfield (417) 831-4888 

St. Louis (314) 427-3333

Washington (636) 239-5344

MISSISSIPPI
Columbus (662) 328-0625 

Greenville (662) 378-2011 

Greenwood (662) 453-8673 

Gulfport (228) 896-6525 

Meridian (601) 693-4271

Oxford (662) 234-5093 

Starkville (662) 323-0343

Vicksburg (601) 636-1481 

NORTH CAROLINA
Arden (828) 687-7100

Asheville (828) 255-8899

Boone (828) 262-1510

Brevard (828) 884-7282

Charlotte (704) 392-4353

Elizabeth City (252) 338-5157

Forest City (828) 245-6426

Franklin (828) 369-6161

Hendersonville (828) 693-6572

Hickory (828) 328-2646

Kitty Hawk (252) 255-3288

Lenoir (828) 754-0901

Marion (828) 652-9400

Morganton (828) 433-4881

Newton (828) 466-2222

North Wilkesboro (336) 667-7200

Shelby (704) 481-0200

Spruce Pine (828) 765-1600

Statesville (704) 873-1006

Waynesville (828) 456-5226

Winston-Salem (336) 661-3390

NEW HAMPSHIRE
Concord (603) 224-8316

Manchester (603) 669-2700

Nashua (603) 889-1200

Portsmouth (603) 431-4100

Salem (603) 894-9711

NEW JERSEY
Bridgewater (732) 563-1250

NEVADA
Carson City (775) 882-7300 

Sparks (775) 355-8808 

NEW YORK
Cheektowaga (716) 893-3030

Elmira (607) 733-6646

Jamestown (716) 488-0216

Johnson City (607) 722-2394

Utica (315) 733-2326

OHIO
Akron (330) 253-2141

Brunswick (330) 220-6700

Canton (330) 484-4470 

Cleveland (216) 252-4482 

Columbus (614) 294-6261 

Dayton (937) 264-9028

Dover (330) 364-4447

Greenville (937) 548-4620 

Hamilton (513) 874-7774

Solon (440) 248-3800

Wilmington (937) 382-8730

OKLAHOMA  
Broken Arrow (918) 583-1212 

Lawton (580) 357-0682 

Oklahoma City (405) 232-7626 

Poteau (918) 647-8185

Pryor (918) 825-0560 

Stillwater (405) 624-8700 

OREGON
Portland (503) 233-5321 

Tualatin Counter: (503) 691-7950;  

 DC: (503) 612-1160

PENNSYLVANIA
Bradford (814) 368-4173

Lancaster (717) 560-8770

Pittston (570) 602-9400

York (717) 843-7740

RHODE ISLAND
Cranston (401) 467-1331

TENNESSEE
Clarksville (931) 647-2366

Columbia (931) 381-0118

Kingsport (423) 246-2900 

Morristown (423) 587-1116 

Nashville (615) 242-6511

Shelbyville (931) 684-6511

TEXAS
Alice (361) 668-0630

Amarillo (806) 373-3377 

Austin (512) 462-0300 

Beaumont (409) 832-9924

Borger (806) 273-5566 

Cedar Park (512) 259-4031

Dallas (972) 980-4506 

Dallas (214) 741-1721 

Denton (940) 442-6028

Fort Worth (817) 831-2271 

Houston (713) 316-1700 

Houston (281) 876-4319

Kerrville (830) 257-8666 

Longview (903) 757-6021 

Lubbock (806) 792-1172 

Mesquite (972) 289-8889 

Mineral Wells (940) 328-1255

New Braunfels (830) 629-6994 

Pflugerville (512) 835-1400 

Plano (972) 423-4991 

San Antonio (210) 352-1000 

San Antonio (210) 222-2666 

San Marcos (512) 392-1382

Temple (254) 778-2808 

Tyler (903) 534-1163 

Victoria (361) 573-0005 

Waco (254) 399-0000 

Weatherford (817) 594-0278 

VIRGINIA
Alexandria (703) 256-6914

Ashland (804) 550-0018

Bristol (276) 466-8758 

Chantilly (703) 378-5900

Charlottesville (434) 977-1010

Culpeper (540) 825-1901

Fairfax (703) 560-2500

Fredericksburg (540) 898-9100

Harrisonburg (540) 432-3070

Lynchburg (434) 528-4343

Manassas (703) 369-5550

Newport News (757) 886-1236

Norfolk (757) 855-3031

Portsmouth (757) 397-4631

Roanoke (540) 982-2500

Springfield (703) 321-7100

Suffolk (757) 538-0494

Warrenton (540) 347-9577

Winchester (540) 667-9501

Woodbridge (703) 494-4444

WASHINGTON 
Vancouver (360) 574-5049

WYOMING
Casper (307) 237-7198

Laramie (307) 721-0075

GRAND BAHAMAS
Freeport (242) 352-7261 
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Puzzle solutions can be found at www.rexelusa.com   Click on the Power Outlet link.

ACROSS

2. __ times diameter = 
circumference 

6. Poorly sealed 
windows do this to 
energy efficiency

8. Metering 
technology for large 
currents, abbr. 

9. Largest all-season 
energy use in 
buildings

10. To perform for a 
second time

11. Alternate version of 
green roof

14. One of three, 
common to most 
large heating or 
cooling units

15. _W_ - measurement 
of power quantity

17. Area between 
supports

19. On the user’s end

21. Same as 18 down

22. Prefix meaning 
“over”

25. Hyper-red light that 
transfers heat, abbr.

26. Old wire type

28. The reuse of 
materials

32. Source of 
innovation for 
internal combustion 
engines

33. Same as 29 down

35. Not applicable

36. What an anticipator 
must be

39. High-mass wall, 
used to store heat

43. Installer of lighting 
systems, abbr.

44. As opposed to 
external

45. Electrical technical 
expert

48. Automatically reacts 
to human presence

51. Non-rust metal, 
abbr.

DOWN

1. Air moving up in a 
warm chimney

2. Same as 2 across

3. Isolated ground, 
abbr.

4. Heat measurement, 
abbr.

5. Technical expert

7. Transfer of heat with 
light

9. Circuit that can be 
used for timing

10. That can be 
breathed, as 
in contaminate 
particles

12. Unit of electrical 
resistance

13. Types of systems 
that are most likely 
inefficient

16. Synonymous with 
illuminated

18. Configuration of 
typical motor start 
switch, abbr. 

20. Very large energy 
use, abbr.

23. Same as 20 down

24. Prefix referring to 
“two-part”

25. Same as 3 down

27. Abbreviation for rest 
room

29. Prefix referring to 
something shared

30. Type of soil

31. Typical configuration 
of a motor stop 
switch

34. An example of a 
green belt

35. Same as 18 down

37. Same as 20 down

38. (When used as 
a verb) the act 
of lowering a 
temperature 

40. Roof-top unit, abbr.

41. Used for storage

42. Abbreviation for 
enclosures

46. Same as 45 across

47. Electrified

49. Same as 29 down

50. Same as 18 down
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