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IN OUR BUSINESS, IT IS ALL ABOUT THE SIGNAL.

Our clients depend on SBA to provide the wireless infrastructure
that allows them to transmit the signal to their customers.
As their first choice provider of wireless infrastructure solutions, we
are continuously setting the standard for customer satisfaction by
“Building Better Wireless.”

:- TOWER OWNERSHIP  :: SITE MANAGEMENT  :: CONSTRUCTION

Building Better Wireless®
FIND YOUR SIGNAL TODAY

et with our app SBA Sites® for the iPhone®, iPad®,
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Combine your strengths.

Telewave transmitter combiners save valuable tower space and eliminate interference with proven
technology. As many as 14 transmitters can share the same antenna system, and dual-band
configurations such as 700 / 800 MHz can be provided. Hybrid combining techniques allow very
close channel spacing, even adjacent channels if required.

Telewave combiners are custom-built on any frequency between 30 MHz and 960 MHz, and are
compatible with any narrow or wideband, analog or digital air interface including P25 Phase | and Il
Duplexers, receiver multicouplers, preselectors, and power monitors can all share the same rack.

Contact Telewave today for more information about our full line of wireless infrastructure products,
designed and manufactured in the USA.

MADE IN USA

° 1
TELEWAVE, INC- /.3

FOR 40 YEARS
San Jose, CA o 1-800-331-3396 ® www.telewave.com
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The DAS of 1922

In 1922, the publisher and editor of
Radio News, Hugo Gernsback, wrote
about a new activity: radio broadcasting.
Some were speculating that

ABOVE GROUND stsLI

broadcasting was only a
fad. Whether a fad or not,
radio broadcasting showed
the rapid growth in 1922
that would today be called
“hockey stick,” the shape
of a line graph that shows
sudden change from slow
growth to rapidly accelerat-
ing growth.

The 1922 radio receiv-
ers were tricky devices that weren’t easy
to use. Listeners installed lengthy wires
for antennas or sometimes wound wire
into large loops. Tiny antennas enclosed
within the radios had not been developed
or were not in common use.

Gernsback reported that large Eastern
hotels were looking into the possibility
of installing loop antennas into guest
room walls. Guests with their own
radios then could plug them into the
antennas. The guests would have the
convenience of listening to broadcasts
while away from home.

That sounds much like the distrib-
uted antennas of today, although at a
much more crude, but nonetheless
practical, level. Distributed antenna
system (DAS) networks began to see
rapidly accelerating growth rapidly
accelerating growth 18 months to
two years ago, as has been noted by
speakers at industry conferences.
Whether DAS shows hockey-stick
growth or not, DAS has entered into
mainstream deployment, just as radio
broadcasting did.

Entertainment venues, shopping
centers, office buildings and hotels
benefit from the wireless communica-
tions that DAS brings. It’s often said
that there is nothing new under the
sun, and it is interesting to see that
DAS has an ancestor from 90 years
ago when hotels looked for ways to
help guests access the wireless sig-

Manufacturers continue to seek ways
to make receiving antennas smaller, just
as they did in the 1920s. Speaking at the
New York State Wireless Association
Trade Show and Conference, Mark Pecen
said that Research in Motion is looking
into using barium strontium titanate vari-
able capacitors to allow smartphones that
now cover six frequency bands to use as
many as 15 frequency bands without hav-
ing a larger form factor. The capacitors
alter antennas’ resonant frequencies and
impedance matches. Pecen is the com-
pany’s senior vice president of research
and development.

I don’t know whether many ideas for
modern technology can be found among
examples of equipment from the 1920s
and earlier, but the equipment is fun to
see. Ron Frisbie’s Marconi Museum in
Akron, Ohio, the Electronic Communi-
cation Museum in Bloomfield, N.Y., the
Hammond Museum of Radio in Guelph,
Ontario, and the Spark Museum of Elec-
trical Invention in Bellingham, Wash.,
have splendid displays. =

RADIO'S GREATEST MAGAZINE

TELEVISION

fADmovisIoN

NOVEMBER
25 Cents

Over 200
Ilustrations

TRLEViSION

Hugo Gernsback, shown watching a televi-
sion in 1928, six years after writing about
antennas for hotel guest rooms.

nals of their era.
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Summer Break

Ah, the excitement of the summer.
As a parent of young(ish) kids, my
work schedule tracks well with the little
people. Finish up all kinds of projects
in May and June and chillax (a new
word I learned from them) as much
of the summer as you
can. [ used to be able to
do that as a semi-self-
employed person, but
having taken on addi-
tional responsibilities
recently, I can’t quite
chillax as much as I did
in previous years. How-
ever, AGL got a lot done
this spring. We kicked
off some great regional
conferences in Philly; Bethesda, Md.
(D.C. beltway); and Kansas City,
Mo. We’re chillaxing with our sum-
mer combined July/August issue and
planning for a busy fall. August puts
us in Seattle, and the late fall puts us
in Detroit and Dallas. And, of course,
Orlando, Fla., in October.

Some highlights: We’ve been work-
ing on our website for some time. We’ve
had a few false starts (what small busi-
ness hasn’t?), however, we’re totally
jazzed about our new site (www.agl-
mag.com). We’ve gone with a system
that lets the content be a good bit more
dynamic and more real-time. We’ve
added brief interviews that we’ve been
conducting at our conferences. We’ve
added discussion areas and the ability
to bring the magazine, email newsletters
and other content together, and most
important, we made it searchable.

Check out the Jake MacLeod inter-
view. [ think it’s great. And yes, I’'m the
guy off camera asking the questions.
Head over and give it a look. I think
the interviews are some of the most
impressive I’ve seen in the industry. But
I am biased.

On the topic of social media, we’re
very happy with the ongoing dialog on

6 above ground level
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LinkedIn. The nice thing about LinkedIn
is that you don’t have to go to another
site, taking time and introducing ads. It’s
also a little more sociable. Anyone can
pretty much say anything and keep the
conversation honest. Yes, if someone is
selling Viagra, we can delete the post-
ing, but pretty much unless something
is over the top or just wrong, we don’t
filter anything. And honestly, we have
not needed or wanted to.

Just to let you know, if you are not
a member of LinkedIn, it’s a great pro-
fessional alternative to Facebook. It’s
all about who you know and who you
have worked with. It’s more of a resume
verification and name game site than
anything else. It has a variety of discus-
sion groups for companies like AGL, and
it’s a pretty effective communications
tool. I’'m a big fan.

Keep ’em coming

Emails are always a great way to be
in touch and help us figure out what we
are doing right and wrong. We enjoy the
dialog, and emails often help us redirect
our energy into things that are current,

relevant and important to you.

About those other responsibilities I
mentioned. I’'m working on a small-site
network deployment in New England.
It involves attaching macro sites to
telephone poles. It is essentially a DAS
network, but without the fiber.

I was fortunate enough to be directly
involved with the industry as it was
beginning from about 1983 until I sort
of retired in 2005. Twenty-two years of
experience gave us plenty of things to
write about at AGL. However, things are
changing, and I could figure no better
way to hop back in and get a ringside
seat at the next major change in the
antenna siting industry than to go out
and do it. I’1l be writing more about my
new direction in the future.

What about AGL? Nothing is chang-
ing. For many years, the magazine has
been relying on the great talents of
people other than me, and it is doing
just fine. I remain involved, help set
the direction of each issue and identify
the important topics. Really, nothing is
changing with AGL.

Keep in touch. [

Picture of the Month

New cell site installation in Butte, Mont.
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“Microwave ANTENNAS MADE AND
DELIVERED THROUGH CRAFTSMANSHIP,
NOT CARGO SHIP”

—=9
RADIOWAVES

v/ Superior performance
v/ Superior delivery

/' Superior support

/' Superior reliability

Why buy any other brand?

When your network requires the best in
microwave antenna performance, make
Radio Waves your first choice.

THE LeaDEr IN Microwave ANTENNA INNOVATION

www.radiowavesinc.com

sales@radiowavesinc.com
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Summer Driving Tips

Hitting the road for a sunny driving
vacation can be one of the greatest get-
aways of all time, and with opportunities
to head out on family holidays and road
trips, and some warm weather for cruis-
ing down the freeway, the summer holds
plenty of appeal for
motorists. However,
there are precautions
you should take to
keep yourself, your
vehicle and your
traveling companions
safe and sound during
a hot-weather road
trip. Here are some.

Tire pressure:
Hot air can wreak
havoc on your ve-
hicle’s tires, causing them to expand,
which can have severe consequences
while you’re driving, because over-
inflated tires reduce the tread contact
your tires have with the road. The key
is to check your tire pressure on a regu-
lar basis — as often as once a month,
to ensure that your tires are at a safe
level for the conditions. Remember to
wait until your tires are cold before
changing the pressure.

Car fluids: Because all that summer
heat is likely to have adverse effects on

8 above ground level

your vehicle’s cooling system, you’ll
want to keep a close eye on your radiator
during the summer months. Make sure
that both coolant and water levels are
regularly topped up, and that you check
the radiator for any leaks or indication of
corrosion. Any problems here could sug-
gest that your radiator is about to fail.

Personal fluids: Stock up with more
drinking water than you think you’ll
ever need. It’s better to end up with
some left over after your trip than end
up stranded without any.

Traveling companion: Travel with
a companion, preferably someone you
know well and trust. You’re less likely
to be the victim of crime when not trav-
eling solo, for one thing, and it’s also
easier to stay alert while driving when
you have someone to chat with.

Non-traveling companions: Be in-
credibly prudent about picking up hitch-
hikers or even in assisting someone in
apparent hardship. It’s better to call the
police to assist someone with a flat tire
than risk your own safety by assuming
they aren’t a threat.

Road rage: Keep your cool, figurative-
ly speaking, in the event of potential road
rage scenarios, which are more prevalent
during summertime when more people are
on the road and heat can lead to agitation.

You never know who might be armed, and
there’s no point in risking your neck over
someone cutting you off in traffic.

Driving alert: Make sure you’re
always fully alert when driving during
the summer, when it’s easy to let the
heat melt you into a stupor. Get a good
night’s sleep, keep the A/C on as much
as possible, eat healthy foods and take
turns driving if you’re in a group.

Handling flooding: In some areas
of the country, such as Arizona dur-
ing its monsoon season, the summer
months don’t just bring sun but also
a substantial risk of flash flooding. If
you’re driving in an area where this
has occurred, remember to be careful
about heading into side streets where
water is rising, because it’s easy to
become trapped by flooding. Also,
check that your vehicle is equipped
to handle wet weather driving; for
example, ensure that your windshield
wipers are in working order.

Interior overheating: Not only do
vehicles heat up on summer journeys,
but also the people and pets inside them
will too as the interior gets warmer.
This presents a danger of dehydration,
so make sure you have some drinks —
especially bottles of water — stored
away in an insulated container. Also,

L
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driving in hot weather can make you
feel drowsy, so you might want to
consider making regular stops to avoid
falling asleep at the wheel.

Safety: It’s always important to keep
a well-charged cell phone handy and
make sure you’re signed up with a road-
side assistance/towing company. If you
do break down in the middle of nowhere,
your well-being could depend on a good

cell phone and roadside help.

Keeping the children entertained:
Setting off on this family vacation with
the kids can be a daunting prospect if
you don’t prepare well. Children may
soon begin to whine, argue with their
siblings, and generally make everyone
else in the car miserable if they have
nothing to keep them busy during the
trip. If you’re about to take the kids on

No matter how you slice it,
1t always adds up to one site.

Towers Components

Shelters

Construction Services

ndustries’,

www.Sabrelndustries.com
800-369-6690
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a cross-country car trip, you need to
pack appropriate items to keep them
happy as you travel down the highway.
Try these tips to make your family
road trips a pleasant experience.

e Purchase travel-sized games for
your kids. Most discount stores
sell smaller versions of popu-
lar games so that kids can play
them on the road. Whether your
children like to play games like
checkers or Memory, you should
be able to find reasonably priced
travel games that will keep them
occupied during a long road trip.

e Go to a dollar store to buy some
cheap coloring books and cray-
ons. Most kids love to color, and
they’ll happily scribble away
as you drive in relative peace
and quiet. If you have older
children, consider purchasing
word searches, activity books
and crossword puzzles.

e Check out books on CDs or tapes
from the public library. You can
find popular titles that will keep
your kids enthralled as the miles
fly by. Whether they like spooky
stories or funny ones, you should
be able to find an interesting audio
book that will keep your kids quiet
as they sit in the back seat.

e Purchase a portable DVD player
and check out some free DVDs
from the public library. Portable
DVD players are relatively inex-
pensive, and they can be found in
discount stores like Wal-Mart. The
kiddies can watch their favorite
flicks, allowing you to drive with-
out too many distractions.

e Pack healthy snacks for the trip.
Kids can munch on nuts, pretzels
and fruit to keep them happy.
Bring along plenty of bottled
water so you don’t have to rely
on sugary soft drinks.

Have a safe and enjoyable summer!m

David Saul is executive vice president of Atlan-
tic Risk Management, Columbia, Md., and is
an accredited risk advisor in insurance (AAl).
His email address is dsaul@atlanticrisk.com.
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/@ Schedule-at-a-Glance

Sunday, September 23
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Noon -6 p.m.

Registration

1-5p.m. Exhibitor Setup

11 a.m. Bus Departs Wynn Las Vegas for golf course

12:30 p.m. Golf Tournament Shotgun Start

7-8p.m. Chairman’s Reception

8-10 p.m. RCA Gala Dinner - Celebrating 20 Years of Competitive Carriers

Monday, September 24

7 a.m.-5:30 p.m.

Registration

9a.m.-4p.m. Exhibitor Set-up

9:30-11:45a.m. Pre-Conference Seminars

Noon - 12:30 p.m. Box Lunch

12:45 - 3:30 p.m. Pre-Conference Seminars

3:30 -4 pm. Events Committee Meeting

4 -4:30 p.m. Associate Member Meeting (Exhibit Hall)
4:30 - 7:30 p.m. Carriers Appreciation Reception (Exhibit Hall)

Tuesday, September 25

7 a.m.-5:30 p.m.

Registration

7 -8:30a.m.

Chairman’s Breakfast and Annual Business Meeting

8:45-10:25 a.m.

Welcome & Opening General Session

10:30 a.m. -1 p.m.

Exhibit Hall Open

11:30 a.m. -1 p.m.

Luncheon (Exhibit Hall)

1-2:15 p.m. General Session & Awards Presentation
2:15-2:30 p.m. Break

2:30-3:30 p.m. Concurrent Educational Sessions

2:30 - 4:45 p.m. RCA Board of Director’s Meeting

3:30 - 3:45 p.m. Break

3:45 - 4:45 p.m. Concurrent Educational Sessions

4:45 -7 p.m. Exhibitor Reception (Exhibit Hall)
7-9p.m. Exhibit Tear Down

8-11p.m. RCA's 20th Birthday Bash

Wednesday, September 26

7:30-10a.m. Registration
8-8:30a.m. Continental Breakfast
8:30 - 10:30 a.m. General Session

10:45 - 11:45 a.m.

Concurrent Educational Sessions
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/@ Register Today!

RCA’s 20th Annual Convention
Wynn Las Vegas - Las Vegas, Nevada - September 23-26, 2012

Register Online - www.rca-usa.org

For best rates, be sure to register by the earlybird cut-off of August 31,2012

Special needs? Interested in Golf or Convention sponsorship? Questions? Contact Pat Holder at
patholder@austin.rr.com or 512/349-7470

Registration Fees*

Early Bird After 8/31/12
Until 8/31/12 and on-site
RCA Carrier Member (First Attendee) $595 $695
Additional RCA Carrier Member $495 $595
RCA Associate Member (First Attendee) $595 $695
Additional RCA Associate Member $495 $595
RCA Affiliate Member (First Attendee) $595 $695
Additional RCA Affiliate Member $495 $595
Non-Member $1,345 $1,445
Spouse/Guest $295 $295
Golf $175 $200

*Fees include all scheduled meal functions and admission to the RCA Gala Dinner.

Exhibitor Information

Early Bird After 8/31/12
Until 8/31/12 and on-site
RCA Member Booth Fee $2,750 $2,850
Non-Member Booth Fee $5,000 $5,100

Booth fee includes two (2) complimentary registrations. Additional company representatives will need to pay $495.
Only representatives who are employed by the exhibiting companies will receive this rate. All other visitors must pay
non-member rate. Contact Pat Holder at 512/349-7470 for booth availability.

Convention Sponsorship

Diamond $10,000 or above

Platinum $5,000 or above
Gold $2,000
Silver $1,500
Bronze $1,250

*
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Opportunities Grow
for Tower Investments

During the AGL East Regional
Conference in Bethesda, Md., AGL
interviewed Jason Hill, a managing
director of Media Venture Partners.
The company provides investment
banking advisory services for busi-
nesses in the telecommunications,
towers, Internet infrastructure and
media sectors. Here are his remarks,
edited for length and style.

AGL: A year ago, it was doom and
gloom: T-Mobile USA and AT&T Wire-
less. Now, we’re back to highs for the
industry with a great tower portfolio com-
ing back on the market. Your thoughts?

Jason Hill: It’s a better time out
there. We all were concerned about what
would happen with AT&T and T-Mobile
and how that would affect the smaller
companies in the tower industry, and
whether any opportunities for them
would remain. The merger fell apart,
but there still is uncertainty about how
fast the build outs are going to happen.
But having four major tenants is better
than having three. More builds are go-
ing to have to come. More amendments
are going to have to come because the

July/August 2012

demand for data is so great.

AGL: LightSquared probably is dead
and gone. Clearwire is maybe back from
the edge. How are they affecting the
industry?

Jason Hill: The LightSquared news
probably confirms what many suspect-
ed. It was a tough play. There were many
reports in the news about LightSquared
having difficulty dealing with the GPS
interference problem and certainly with
the GPS lobby, which is powerful with
pilots and the agricultural community.
Tower companies began to discount
whether LightSquared would become
a solid tenant. You’ll see LightSquared
tied up in some kind of litigation.
Harbinger Capital, which backs Light-
Squared, said it might be going into
bankruptcy. Tower companies began to
forecast that LightSquared would not
become a tenant anytime soon, if ever.

Last year, it was uncertain until No-
vember what Clearwire would be doing
with Sprint. That relationship seems to
have been further cemented and appears
to be growing stronger. Clearwire is go-
ing the 4G route that Sprint ultimately
wants it to. Tower companies are growing

more confident that Clearwire will be
around for a while. We’ll see. You’re not
seeing Clearwire being valued as a tower
tenant the same as AT&T, T-Mobile and
Verizon. But there is more comfort with
Clearwire today than there was last fall.

AGL: s it still possible for a mom
and pop to enter the tower industry, build
a tower, and make any money?

Jason Hill: Sure. Absolutely. There is
room for everyone. We have many mom-

and-pop clients who have built
up a tower portfolio of 10
to 30 towers, sold them, and
then used the proceeds to do
it again. Last year was slower
for that business. We didn’t
see as many of our mom-and-
pop clients build up a large
portfolio of towers to then be
sold. But we are seeing more
activity starting to bubble up

this year. It is just a matter
of having the right relationships with the
carriers, finding the right spots, getting the
capital and putting the portfolio together.

If you look at lots of industry reports
from the perspective of what the wireless
carriers are looking to do and where the

15
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demand is going to be, we still will need
additional towers, whether for in-fill or
additional coverage. The opportunity
still exists for the mom and pops. It is
not as easy as it was from 2008 to 2010,
but we are starting to see the dam start
to break — slowly — with respect to the
opportunities for the mom and pops.

AGL: As technology changes, the
need for sites is changing. Are you a fan
of the so-called street furniture model of
serving dense urban areas? Are carriers
going to be placing antennas everywhere,
not just on towers and rooftops?

Jason Hill: In urban areas, carri-
ers are going to look to do whatever
they can do to satisfy the demand for
data they will have in those areas. In
an urban area, macro sites that cover
small geographies will remain an op-
tion. Distributed antenna systems will
remain a viable option in urban areas.
And Wi-Fi will be an option in urban
areas. We expect equipment to be put
on many different things to satisfy the
demand in urban areas. As network
coverage extends to more rural areas, it
will become more of a macro site-based

business. But certainly, the denser areas
will see many kinds of approaches used
to try to serve the data need.

AGL: Five years from now, we’re
going to look back and say, “I wish I

Jason Hill: “We still will need additional
towers, whether for in-fill or additional
coverage. The opportunity still exists for
the mom and pops.”

had started a business doing ...” What
will that business be?

Jason Hill: It would be a business
that does mobile photographs and allows
Facebook to buy it for $1 billion without

any revenue. If I could invest in that busi-
ness, [ would be doing it all day long, even
though I don’t understand what it is.

I don’t see how staying within our
space is bad. You’re in an industry where
you are only at the beginning of the phone
being used for data. More and more
smartphone adoption will take place.
As the younger generation matures and
becomes teenagers, they will be getting
smartphones. They won’t just be getting
a voice-enabled phone. The older gen-
eration is learning to adopt smartphones
and figure out what the technology is
and whether it’s the face time with their
children at college or face time with their
grandchildren or watching videos that
their kids put on YouTube — watching
that on their mobile — we’re in a space
where data is going to drive a lot of suc-
cess for those who stay in this space. And
particularly with this photo-sharing thing,
Mark Zuckerberg tends to agree. |

Jason Hill is a managing director in the Media
Venture Partners office in Boston. His email
address is_jhi '

For information about AGL Regional Confer-
ences, visit www.agl-mag.com/events.
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Your towers are built to withstand tough conditions.
Your Environmental Compliance and Reviews should

withstand tough scrutiny.

If you are building a new tower you must comply with the National Environmental Policy Act (NEPA) and the FCC National Programmatic
Agreement (NPA) for Impacs to Historic Resources. In many cases, modifications to existing towers must also comply with the NPA.

Dynamic Environmental Associates, Inc. is the Industry Recognized, Source For:
+ NEPA & NPA Compliance
+ ASTM Environmental Site Assessments
+ Permitting, Auditing & Reporting

We have been working with the tower and wireless industries since 1993. Our track record speaks for itself.

< Dy~amic
- | ENVIRONMENTAL

We don’t cut corners. We cut risk. " Associartgs, INc.
Nationwide Toll Free 877.968.4787  info@DynamicEnvironmental.com  www.DynamicEnvironmental.com
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When lightning
strikes,
will your
radios keep
working?

{They will if you
have Strikesorb}

Raycap’s Remote Radio Head (RRH) solutions
with Strikesorb® SPDs protect RRH systems from
lightning damage. Our products — engineered for
distributed base station architectures — provide
unique weatherproof solutions that protect your
radios, manage your cables, are field upgradable,
fully customizable, and significantly enhance the
reliability and availability of the RRH site.

Raycap products are the only protection you'll
ever need for your valuable assets atop cell
towers and inside base stations. We know our
surge protection technology really works because
it's already protecting tens of thousands of RRH

sites worldwide.

Contact Raycap today for a detailed report of how
Strikesorb can help protect your cell sites and
contribute to your bottom line.

www.raycapsurgeprotection.com
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Distributed Antenna Systems

Paula Doublin, a distributed antenna

system (DAS) expert with AT&T Servic-
es, spoke at the DAS Congress. Edited
for length and style, here are questions
from the conference chairman, Joe Mad-
den, and from the audience, along with
her answers.

Joe Madden, Mobile Experts:
I’m interested in knowing how AT&T
looks at doing neutral-host systems and

all feed into the model. Then there is the
cost to join. Is the building owner going
to ask for a capital contribution? Are we
going to pay a monthly rent? How are the
four corners of the deal structured?
Audience member: From a financial
perspective, is there a magic number that
I can understand for a high-traffic place?
Like the mall or stadium, that number is
a lot lower per user, whereas in a static
audience, what makes the decision that

proofing to a certain extent. We build
out to three-year capacity requirements.
We see the consumer’s use of data, ap-
plications, handsets, iPads and all those
devices. We don’t see that use going
anywhere but up. So, yes, they are big
systems, and they do take up space, and
they perform beautifully.

Steve Ambrose, Texas Christian
University: As a neutral host, we’re
having a difficult time because we have
trained our students,

building out a DAS
and then hosting other
carriers. How often do
you think you will do
that instead of relying
on the building owners
themselves to step in
and take that role?
Doublin: Neutral
host — that’s in our
charter, actually. When
we stood the Antenna
Solutions Group up, we
wanted to be a neutral-
host provider. I believe
we are a pretty good
one. We would prefer
to own. We certainly
will join. When you get
right down to it, it is not
that much harder to do
a neutral-host system

faculty and staff to
call us with wireless
service complaints.
We’re having a real
difficult time pinpoint-
ing areas with inad-
equate service. Are we
going to have to walk
around with users’ cell
phones and try to rep-
licate problems?
Doublin: The an-
swer is monitoring
and alarming a DAS
product straight down

Paula Doublin: “l would love to build out every college campus in this country.”

into the antennas. We
have done some work
in the areas of simple
network management
protocol (SNMP)
where we can actu-

than it is to build out a
proprietary DAS.

Audience member: What are the
criteria you use to decide when to join?
I can understand with malls, airports
and stadiums. With a university, every-
one wants the stadium. Is there a dollar
figure per subscriber that is a magic
number that AT&T would use for a static
audience for administrative buildings,
for students?

Doublin: It goes into a model. We’re
going to take a look at the market itself.
Where are we positioned in the market?
We have to take a look at where our
macro network is. How is it performing?
How big is the building and how old is it?
What is the occupancy rate? The answers

18 above ground level

we would join a particular building and
not another?

Doublin: There is no secret sauce
to that, really. We look at each building
on an individual basis. There are some
things that just make absolute sense
to do.

Audience member: It seems like
the AT&T DAS construction standard
requires the use of a lot more space,
equipment and antennas than what
we are looking for in a multicarrier
environment in a university. Help me
understand. Is a standard just what
you want versus the average within the
industry?

Doublin: Number one, we’re future-

ally see performance.
We have a box that we can deploy down
into the network that just basically sits
there and gathers information about it,
and whenever we see a trend, or we see
something that doesn’t feel right or look
right, that means you need to dispatch
or you need to at least remotely log on
to your system and see.

Not everyone is doing that. In the
spirit of full disclosure, we have only
been doing it for a little over a year.
But what I’m seeing on it is probably
a game-changer at least from an opera-
tor perspective. Every system has the
capability to do that, systems that are
relatively new. The older systems don’t
have the capability.
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Ambrose: What is your appetite for
stadium venues or a campus environ-
ment with a concentrated number of

shows that that part of the market is as
hot as ever.
Andy Hulsey, University of Central

people?

Doublin: As far as the
money goes, | would love
to build out every college
campus in this country. It
really depends on the kinds
of agreements that have been
entered into by the campuses
and whether it is a third-par-
ty provider or we are going
in or Verizon is going in or
whoever is going in, it just
really depends. I think every
one of us would want to be
on there. I would be happy to
chat with you about it.

Ambrose: Are you leaning away
from some of the stadiums?

Doublin: If you had asked me that
question three weeks ago, I probably
would have said, absolutely. But over
the last three weeks, the number of
stadiums and campuses that have hit,

Florida: We’re trying to work with your
company to build out our DAS. Refer-
ences of private corporations, universi-
ties and colleges where AT&T has built
a neutral-host DAS always say AT&T
did a great job. But when the question
comes up, has AT&T added another car-

rier, each reference says other carriers
have expressed interest, but none has
been added. Why not?

Doublin: We are two
years old, and it took a while
for us to build a reputation. I
know we have to overcome
the perception that carriers
might not want to join anoth-
er carrier’s neutral-host sys-
tem. Verizon, Sprint, AT&T
— we join each other’s
neutral-host DAS. T don’t
know how to better answer
your question. There has to
be some faith that comes into
it. And other carriers have to
be assured that if they join
our systems, it will be a great
experience for their customers. [

Paula Doublin is assistant vice president of
construction and engineering for distributed
antenna systems at AT&T Services. She
spoke at the American Conference Institute’s
DAS Congress. For information about the DAS
Congress, visit www.dascongress.com.
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Turtle Creek Golf Club

www.turtlecreekgolf.com

in Limerick, PA (25 mi. NW of Philadelphia)

o

From communication
towers to wind turbines,
International Tower
Lighting's ILS-D1RW-008
dual LED obstruction
lighting system is
changing the way tall
structures are lit. With

cnm petltln" the power supply housed

in a single sleek
stainless steel enclosure

We are working hard to make this year's event even bigger and
better. This is a fabulous opportunity to network with suppliers and
customers, while raising money for the Penn State Child Life Fund.
Last year we successfully raised $17,000 for the hospital and we
believe we can surpass that amount this year. We hope you will
come out and support a great cause with a day of food, fun and
golf. A social event will be held the night before the day of the

tournament.
- ik to register yourself or your 4-some

or to sponsor go to:
[}
www.pa-wireless.org

Proceeds benefit
Perwv State Hershey Childrewy Hospital:

July/August 2012

The ILS-D1RW-008 uses the latest LED
technology and patented optics for a low

power, low ground scatter red/white medium

intensity obstruction lighting solution.

Toll Free: +1 (866) 624-8309 » www.itl-llc.c

and a compact light
weight flash head,
installation time is
reduced. Patented optics
combined with the latest
LED technology produce
an exceptionally tight
vertical beam pattern
reducing ground scatter
and power consumption.

TElomss
om Tower Ughﬂng, uc™
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Appeals Court
Overturns OSHA Citations

The federal Circuit Court Of Appeals for the D.C. Circuit has overturned
numerous willful OSHA citations and has clearly reminded OSHA and the
OSHA Review Commission that willful citations are difficult to prove.

By MarkA. Lies Il and Craig B. Simonsen

One of the Occupational Safety and
Health Administration’s (OSHA’s) most
potent enforcement weapons is the will-
ful citation, which can carry a monetary
penalty of up to $70,000 per violation. If
OSHA can prove that the willful violation
resulted in a fatality, there is potential
criminal liability.
A willful viola-
tion can also affect
third-party liability
litigation if it arose
out of an accident
involving personal
injury. It can affect
the employer’s busi-
ness reputation and
liability insurance
premiums. As a re-
sult, no employer
would ever wait to
receive a willful ci-
tation.

Recently, the
Federal Circuit
Court of Appeals
for the D.C. Circuit
issued a decision
that will signifi-
cantly affect OSHA’s ability to issue and
to prove a willful violation. Dayton Tire
v. Secretary of Labor, No. 10-1362 (D.C.
Cir., March 6, 2012). The Court reaf-
firmed that OSHA has a high evidentiary
burden to establish a willful violation.

20 above ground level

In the process, the Court was also very
critical of the timeliness and the manner
in which OSHA prosecuted the case.
In 1993, a Dayton employee died
from injuries sustained when a machine
activated unexpectedly. The incident
prompted OSHA to send an inspector

to the plant to assess Dayton’s lock-out/
tag-out (LOTO) compliance. Based on
that inspection, OSHA cited Dayton, al-
leging 107 willful LOTO violations and
proposing a $7.5 million penalty. Of the
107 cited violations, 98 were for failing

to train individual Dayton employees to
the “authorized” level. The remaining
nine violations were for failing to develop
adequate safety procedures for particular
machines, failing to utilize LOTO proce-
dures, failing to provide necessary locks
and tags to authorized employees, and
failing to conduct
periodic inspections.

After a hear-
ing before an Oc-
cupational Safety
and Health Review
Commission (OS-
HRC) administrative
law judge (ALJ),
which included tes-
timony from 90 wit-
nesses during more
than 31 days of trial,
the ALJ issued a de-
cision in 1997 that
affirmed each vio-
lation that had not
been withdrawn by
OSHA. Addition-
ally, even though
the ALJ found that
Dayton’s “actions
were consistent with a good faith belief
and effort to comply with the LOTO
standard throughout the Oklahoma City
plant,” he characterized 37 of the viola-
tions as willful because “Dayton knew
its corporate parent, Bridgestone, had
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previously been cited under the LOTO
standard for similar violations.” Dayton
Tire, 1997 WL 152083 (No. 94-1374,
1997). The ALJ assessed a total penalty
of $518,000.

Review Commission decision

From 1997 until 2010, the case sat fully
briefed before the OSHRC. Then, in 2010,
two members of the OSHRC not only
upheld the citations, but overturned the
ALJ and held that a// of the violations were
willful, with a penalty of $1.975 million.
The company filed an appeal.

Circuit Court decision

The Circuit Court found that al-
though it took the Commission more
than 12 years to rule on the case,
Dayton was not entitled to dismissal
based on the OSHRC’s failure to ad-
judicate the case. “Although we are
empowered to set aside the Commis-
sion’s order on the basis of delay, we
decline to do so here. Yes, in the words
of the secretary herself, the Commis-
sion’s 12-year delay was ‘excessive
and deplorable.” But as Dayton admits
— and its cited cases demonstrate —
delay alone is not enough; it is the
‘consequence[s] of the Commission’s
delay’ that dictate whether corrective
action is needed. And in this instance,
the consequences of the Commission’s
delay do not justify setting aside its
chosen penalty.” The Court noted
that “[w]hile the deterrent effect of
a single penalty is difficult to assess
with much precision, we are confident
that enforcement of this penalty will
have some effect on Bridgestone and
employers in general.” The Court con-
cludes, though, that “[o]ur willingness
to enforce the Commission’s penalty
should not be mistaken for approval
of its ‘deplorable’ conduct.”

The OSHRC in its 2010 decision
found sufficient evidence to conclude
that Dayton had willfully violated the
Occupational Safety and Health Act as a
matter of corporate policy. The linchpin of
the OSHRC willfulness determination was
its finding that Dayton’s safety manager
either knew Dayton was noncompliant
or was unwilling to investigate for fear
of uncovering Dayton’s noncompliance.
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The Court found that this position was
based more on speculation than evidence.
Accordingly, the OSHRC’s willfulness
characterization did not withstand review.
The Court found the evidence in the record
proved “negligence at most.” Specifi-
cally, the Court noted that each time an
issue was raised about Dayton’s compli-
ance with the LOTO standard, the safety
manager took some action. Although the
safety manager’s effort and analysis may
not have been as thorough as the Court
would have hoped, the Court stated that it
was “not nothing.” The Court explained
that establishing the plain indifference
necessary to support a willful violation is
a high burden. The Court likens the test
to alack of good faith, and in rejecting the
OSHRC’s decision the Court states:
“Indeed, what the ALJ acknowledged
and the Commission dismissed was the
possibility of good faith.” The safety man-
ager “made some effort to ensure Dayton’s
LOTO compliance, and under these cir-
cumstances, some effort is enough to save
Dayton from a willfulness determination.”
The Court concluded that the OSHRC
“lacked substantial supporting evidence
for its finding that Dayton’s violations
were willful. Accordingly, we vacate that
portion of the Commission’s order and
remand for the Commission to reassess
the nature of Dayton’s violations and
recalculate the appropriate penalty.”

Recommendations
In order to avoid potential liability for

willful violations, an employer should be

prepared to establish that it acted in good

faith — the antithesis of willful conduct.

This can be done by:

e Undertaking a thorough hazard assess-
ment of the workplace

e Developing compliance programs to
address such hazards

e (Conducting and documenting training
of employees regarding such programs

e Enforcing compliance with docu-
mented discipline up to and including
termination for violations [

Mark A. Lies Il is a partner in the Seyfarth
Shaw law firm Chicago office. His email
address is mlies@seyfarth.com. Craig B.
Simonsen is a senior paralegal in the Seyfarth
Shaw Chicago office. His email address is
csimonsen@seyfarth.com.

SAVE A LIFE. DON'T DRIVE HOME BUZZED.
BUZZED DRIVING IS DRUNK DRIVING.

Ad (‘ U.S. Department of
Gna U Transportation
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It’s important to educate legislators
and local governments about the 1996
Telecommunications Act, which added
Section 332(¢)(7) to the Communica-
tions Act of 1934. This section, also
referred to as Section 704, affects the
permitting of wireless facilities by
preserving local government author-
ity over tower siting decisions, while
placing certain limitations on the
exercise of that authority.

Congress thereby set up a balancing
act. It encouraged rapid development
of new communications technology,
yet it preserved state and local au-
thority over tower siting. Thus, local
government authorities viewed the
1996 Telecommunications Act as af-
firming their control over tower siting
decisions and, in fact, the very title of
Section 704 of the Act identifies the
preservation of local authority over
tower siting as its purpose. Those in
the industry viewed the Act as sup-

porting rapid deployment by limiting
local government authority. It’s that
balancing act that keeps so many site
acquisition specialists and attorneys
busy and employed.

It also keeps many site develop-
ers awake at night, wondering why it
takes so long to develop a tower site.
It is because of the multiple layers of
regulation and control (see Figure 1).
One of the cable news shows has a seg-
ment called “Regulation Nation,” which
highlights extensive U.S. regulation and
its effect on businesses, and you need
look no further than wireless telecom-
munications to find an industry that is
heavily regulated by nearly all levels of
government.

Perfect intersection

Getting a site on the air requires
finding the perfect intersection of
a willing landlord, radio-frequency
(RF) technology requirements, com-

No prohibition on service

Limitations on Local Authority

e No unreasonable discrimination

Must act within a reasonable amount of time
Denial must be in writing supported by substantial evidence
No denial based on RF emissions if FCC-compliant
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munity approval and numerous levels
of federal, state and local government
approvals. You have to have a willing
landlord because carriers can’t just
condemn land, telling owners they’re
going to take it just because it’s ideal
for the network. Although a perfect RF
world of flat land, no foliage, no ob-
structions and no limitations on tower
heights does not exist almost anywhere
that people live or use their mobile
phones, certain RF requirements must
be met. Residents of the community
have to be able to offer input. Mostly
the FCC, but also other federal agen-
cies, impose numerous requirements
involving environmental protection,
historic preservation, migratory birds,
wetlands — you name it. And state and
local governments also exert a degree
of control in many cases duplicating
historic and environmental reviews.
Many other circles of regulation and
control could be added to Figure 1, but
you get the idea of why it is so challeng-
ing to locate an antenna site.

What are the limitations on local
authority? Although municipalities
can discriminate, the discrimination
must not be unreasonable, and the
discrimination must stop short of hav-
ing the effect of prohibiting wireless
service. Municipalities must act within
a reasonable amount of time. More-
over, the denial of an application for a
permit must be in writing and must be
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By Lisa Murphy

Muitiple Layers of Regulation & Gontrol

State/Local
Gouvt.

///FiR
y \

RF/Technology Landlord

Federal

Citizens Govt.

Figure 1. A Venn diagram of several sources of regulation and control of wireless telecommunications antenna site
development shows that many requirements must perfectly intersect to bring about approval for antenna collocation
or new site construction.

supported by substantial evidence. The
municipality cannot deny an applica-
tion based on the perceived effects
of RF emissions on health, provided
that the carrier proves its proposed
facility is FCC-compliant. That’s an
important thing to remember when
making an application for an antenna
site or pleading your case at a public
hearing.

Local governing authorities have
been parsing the language of the Act,
which places limits on their authority,
to determine what exactly is meant
by “unreasonable discrimination” or
“prohibition.” Carriers have gone to

July/August 2012

court in all of the federal judicial cir-
cuits to figure out exactly what reason-
able or unreasonable discrimination
means, and what prohibition means

and to further clarify what Congress
intended by the language it used in
Section 704. For example, if one car-
rier is allowed to place an antenna in

certain conditions are met.

e Municipalities are protecting citizens from harmful land use.
e Land use regulation starts at a place of “No.”
e Wireless facilities are typically conditional or special uses.
o Uses deemed incompatible with surrounding uses except if
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a given area, and you’re the second
carrier in the area asking for a site,
can the authorities deny you? Would
that be prohibition?

In 2008, CTIA asked the FCC to
clarify what these key terms in the Act
mean and to help speed up the local
government approval process. CTIA
asked the FCC to set a 45-day time limit
for local governments to process appli-
cations for sites involving antenna col-
location and 75 days for sites involving
the construction of new towers, which
some concluded was a little bit aggres-
sive. CTIA asked the FCC to deem an
application approved if these deadlines
were not met.

CTIA also wanted the FCC to define
what prohibition of service means. Is it
one carrier in a search ring? Two carri-
ers? What exactly was intended?

Once again, a little bit aggressively,

Unfortunately, the
FCC's ruling did not
go so far as deeming
applications approved
in the event that
a municipality does
not strictly adhere to
the deadlines;
nevertheless, the shot
clock ruling certainly
IS helpful.

CTIA wanted the FCC to pre-empt any
ordinance that required an automatic
variance for a tower.

In response to CTIA’s request and
after an extensive public comment
period, on Nov. 18, 2009, the FCC
issued a declaratory ruling, which is
commonly referred to as the shot clock
ruling. In the shot clock ruling, the
FCC declared that 90 days to process
an application for a collocation on
an existing telecommunications site

24 above ground level
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and 150 days to process an applica-
tion for a new tower were reasonable
periods.

The FCC gave municipalities 30
days to review applications for com-
pleteness. I work with a planner in
Virginia Beach, Va., who uses a form
letter to deny applications that are in-
complete. When he sees something is
missing from an application, he sends
the applicant a denial letter right away.
At least that is clarity. With complete
applications, municipalities now must
comply with the shot clock ruling’s
deadlines.

Unfortunately, the FCC’s ruling did
not go so far as deeming applications
approved in the event that a munici-
pality does not strictly adhere to the
deadlines; nevertheless, the shot clock
ruling certainly is helpful in going
through the process.

In January, the FCC shot clock ruling
was upheld by the Fifth Circuit Court of
Appeals in City of Arlington v. Federal
Communications Commission (Case No.
20-60039). It’s the first case in which a
federal court has confirmed that the FCC
has the authority to interpret the Act
and that the shot clock ruling complied
with the rulemaking requirements of the
Administrative Procedure Act.

It was thought that the FCC’s defi-
nition of prohibition would be help-
ful in the Mid-Atlantic region in the
states falling under the jurisdiction of
the Fourth Circuit Court of Appeals
because the Fourth Circuit had previ-
ously ruled that the term “prohibition”
did not preclude local governments
from denying applications because
one or more carriers already have
coverage in a particular search ring.
However, after and despite the City
of Arlington case, the Fourth Circuit
in two cases where prohibition was al-
leged later opined that it did not have
to defer to the FCC’s interpretation
of the term “prohibition,” rejecting
arguments made by T-Mobile and
AT&T in T-Mobile Northeast LLC v.
Fairfax County Board of Supervisors,
No. 11-1060, 2012 WL 664504 (4th
Cir. Mar. 1, 2012), and in New Cin-
gular Wireless PCS, LLC d/b/a AT&T
Mobility v. Fairfax County Board of

Supervisors, No. 10-2381, 2012 WL
922435 (4th Cir. Mar. 19, 2012).

Harmful land use

From their perspective, municipali-
ties are protecting citizens from harm-
ful land uses. I represent people who
develop and operate gas stations and
all kinds of other land uses that some
people don’t like. Municipalities are
not singling out the wireless industry.
They see regulating land use as a way
to keep us or anyone else from harm-
ing citizens. Thus, land use regulation
starts from a place of “No.” So from
the municipal perspective, antenna
site developers who ask for approval
are asking for something that isn’t
available by right. It’s not automatic.
There’s a healthy dose — some might
say more than a healthy dose — of
skepticism. Wireless facilities are typi-
cally conditional uses, special uses or
variances, but in general, across the
board, it’s a land use that by its very
nature is deemed to be incompatible
with other land uses. Antenna site
developers have to mitigate any po-
tential effects through conditions or
demonstrate that there aren’t going
to be any effects from the proposed
use given the location, design, etc., in
order to secure an approval.

Questions

The common questions fall on two
sides. The first side involves technol-
ogy. “Why do you need this antenna
facility?” The question often is followed
quickly by the demand, “Prove it.” Local
authorities hear about the possible com-
ing use of smaller antennas and fewer
antennas, and they want proof that car-
riers need what they say they need.

My answer to that is frequently to
ask, “Would they have hired a lawyer
if this wasn’t something that’s very im-
portant to their business plan?”’

Local authorities are going to ask,
“Are you done yet? How many more are
you going to need? Why so tall? Why
so many antennas? Why does it have to
be here? Is it safe? And what are your
long-term plans?” That’s my favorite
question. “Tell me what your network
development needs are going be in the
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next five or 10 years. What’s the total

number of'tovvver's t'hat you’re g(')ing to This article is based on Lisa She is a veteran of the wireless site
need in our]urlsdlctlon? When will your Murphy’s presentation during an AGL development industry with extensive
network be complete?” Regional Conference session, “What experience representing carriers, tower

We Must Teach Municipalities About companies and vendors in all facets of

Some questions on the other side Wireless,” conducted at the Las Vegas wireless site development, including

involving aes'theti.cs, safety' and n(?ise Convention Center in collaboration  acquisition, leasing, zoning, permitting,
are: “What’s it going look like? Will 1 with IWCE. and due diligence review. Her email
see it? Will I notice it? Will it hurt me, Murphy is lawyer and shareholderin  address is lisa.murphy@Ieclairryan.com.

my family or my property?” People’s the Norfolk, Va., office of LeClairRyan.

lives have been affected by the weak
state of the economy. You’re asking
them for their permission to construct
a facility that the ordinance deems

reaty want o rmow s e o | WE UNDERSTAND EVERY TOWER
to affect them. “Will it fall in heavy OWN ER FAC ES UNIQUE RISKS.

wind, an earthquake or a natural disas-
ter?” some may ask.

In El Paso, Texas, part of a faux palm /IR
frond fell onto someone’s car from a o | :;?
tower disguised as a palm tree. It nearly il >
struck the driver. These types of inci-
dents raise safety concerns.

People also may ask, “Will I hear
noise? Is there a generator? Is the gen-
erator going to make noise?”

Local officials are well versed in
analyzing planning and impact issues.
They’re less experienced with technol-
ogy issues, the Telecom Act, the shot
clock ruling, and even the wireless
facilities provision in Section 6409 of
the Middle Class Tax Relief and Job
Creation Act. These are not aspects of
land use decision making that they’re
necessarily going to know, and site de-
velopers may have to educate them.

Yet, education from the industry is
typically ad hoc. If I go in with an ap-
plication on behalf of a carrier client,
I’1l help to educate the local officials
about the technology and what’s going
on. However, site developers, carriers
and industry representatives normally
only come before the local govern-
ments when they need sites approved.
They usually are not around when it’s
time for ordinance changes, which is
why we encourage our clients to stay
involved, especially if they expect to

develop sites in the future in a particu- N Dt
A H ove
lar municipality. When it comes time = an r:

BB&T - Atlantic Risk Management

is a large, independent insurance agency
and an expert in protecting tower owners
from unexpected risks. We offer complete,
competitively priced programs endorsed
by PCIA and tailored to suit your specific
exposures, including: self-supporting,
guyed or monopole towers; support
equipment; shelters and fencing; plus
general liability, business auto, workers’
compensation, umbrella and more.

Find out why we protect more tower
owners than any other agency.

Call 410-480-4413 or 410-480-4423,
visit www.atlanticrisk.com or email
David Saul at dsaul@atlanticrisk.com

1Y W Insurance Services

Global Resources — Client Focused

to revise local tower ordinances, most | —
municipalities are looking for industry
input, and given the nature of the indus-

©2012 Branch Banking and Trust Company. Insurance.BBT.com

try, that is often difficult to find. =
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The New York City Subway boasts musicians who perform in the stations and artwork that decorates tunnels and platforms, not to mention

1.563 billion riders annually, many of whom want to use their wireless devices while underground.

ABOVE GROUND stsLI

Data Down Under:
Wireless Voice and Data
Gome to New York Subways

It was a long time coming, consider-
ing the almost ubiquitous proliferation
of wireless voice and data in the 21st
century, but wireless telecommunica-
tions service is becoming a reality in
the New York City Subway. One of
the last bastions of wireless isolation
in America is about to fall.

Under a Metropolitan Transporta-
tion Authority (MTA) license agree-
ment, Transit Wireless will contract
with AT&T Wireless and T-Mobile
USA to deploy wireless voice and data

26 above ground level

communications capability in six New
York subway stations as part of a pilot
program. The remaining 271 stations
are expected to be wired and opera-
tional by 2015. There are also plans to
put RF in the tunnels, but for now, the
plan is to serve only the stations.

The project is expected to cost
$200 million, including the cost of New
York City Transit (NYCT) workers to
provide flagging, protection and other
services. The project cost is shouldered
by Transit Wireless and the wireless

carriers. Payments from carriers will
be split evenly between the MTA and
Transit Wireless. Carriers will receive
their revenue from the traditional wire-
less voice and data model.

The issues

New York’s subway poses unique
challenges to wireless coverage com-
pared with other subways. Most of
New York’s subway stations were built
100 years ago. They were built with
heavy steel girders that block radio sig-
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Figure 1. The wireless carriers’ equipment and the fiber-span head end equipment share a base station hotel that posed less of a
problem for system designers than the RF wave propagation and antenna aesthetics.

nals in some places and play havoc with
propagation where they don’t. The usual
distributed antenna systems don’t work
well in the stations. Add to that the mov-
ing metal of the trains and it becomes
nearly impossible to design a reliable
and pervasive wireless system for use
in such an environment. Steel is every-

July/August 2012

ABOVE GROUND stsLI

where — even the steps in the staircases
are covered in steel for durability.

And if that wasn’t enough of a tough
nut to crack, add nearly constant vibra-
tion and dust, mostly from train brakes.
The combination causes problems
for communications equipment. Dust
multiplies the problems because if it

accumulates on ground plane surfaces,
it can causes passive intermodulation
(PIM) interference that further degrades
signal integrity.

The solution
Extending cell phone service to the
New York subway was a complex engi-

27

Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page

Qmags

THE WORLD'S NEWSSTAND®

-t
e
“Qma

THE WORLD'S NEWSSTAND®


http://www.agl-mag.com
http://www.qmags.com
http://www.qmags.com
http://www.agl-mag.com

Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page

The antennas that hang from the ceiling resemble hanging lights,
in effect hiding the antennas in plain sight.

Sealed enclosures protect remote fiber nodes from metallic dust

ingress and thus require passive cooling — no ventilator fans.

neering feat. Few off-the-shelf solutions
were usable as-is. The useful off-the-
shelf equipment needed re-engineering
to meet the difficult environmental
conditions.

For example, the remote fiber node
with the integrated bidirectional am-
plifiers was intended to be mounted
in public access areas. The integrated
amplifiers had to be designed to handle
seven frequency-band slots from
700 MHz to 2.7 GHz. Moreover, the
box had to be specially designed to
handle passive cooling because of the
large amount of metal dust in the air.
With ventilator cooling, the metal dust

would be drawn into the unit and cause
any number of failures. As a result, the
boxes were designed to meet the [P66
specification for water and dust resis-
tance. They also were designed for wall
and ceiling mounting.

The infrastructure strategy in-
volved routing fiber-optic cables along
city streets and installing dozens of
antennas. One of the trickiest tasks
was ensuring the cell site hand-off be-
tween underground and above-ground
antennas as callers walked in and out
of stations.

Transit Wireless collocated the
carriers’ base stations with its optical

28 above ground level

distribution equipment in its fault-
tolerant, environmentally controlled
facility. Each carrier’s base stations
connect with Transit Wireless’ radio
interface and optical distribution sys-
tem at the facility.

The technique combines the radio
signals and converts them to optical
signals for distribution on Transit
Wireless’ fiber-optic cables. These
cables run throughout ducts under
city streets to subway stations where
the cables connect to multiband RFNs
on every platform and mezzanine and
at various points within public access
passageways. Coaxial cable connects
each remote
fiber node and
extends signals
to strategically
located anten-
nas throughout
each station.
The elegant design distributes low-
level radio signals everywhere to pro-
vide seamless coverage above ground
near the stations to below ground.
An integrated network management
system monitors the service and if it
detects a problem, it automatically
dispatches a technician and logs the
event.

The business side was equally
tricky. Rather than let several cell
phone companies put their antennas
in the subway, MTA officials con-
tracted with Transit Wireless to build
the system and rent bandwidth to the
cell providers. The company’s major-

ity owner is Broadcast Australia of
Chatswood, Australia.

The two primary technological
challenges involved RF wave propaga-
tion in an environment hostile to RF,
and component (primarily antenna)
aesthetics. The backbone equipment
was less of a problem because it could
be housed in a base station hotel,
also known as a head end. Figure 1
is a block diagram of the head-end
technology.

Camouflaged antenna

Some of the components integrated
in this installation required a custom
configuration. The antennas, for exam-
ple, needed to be effective but some-
what inconspicuous when installed in
the open. The approach was to hang
them from the ceiling so they resemble
hanging lights (see photo above left).
Each antenna is fed by a 7/8-inch fire-
retardant, low-smoke, zero-halogen
(LSZH) coaxial cable. The vertically
polarized antennas are either 2-dBi or
4-dBi gain omnidirectional units that
handle up to 50 watts of RF input. The
antenna intermodulation interference
is rated at 140 dB.

The heart of the system

The remote fiber nodes — the heart
of the system — on the platforms are
highly flexible, modular, fiber bidirec-
tional amplifiers that support seven
frequency-band slots (see photo above
right). The bands include 700 MHz
(20dBm), 800/850/900 MHz (20 dBm),
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and 2.7 GHz. The boxes offer three

RF outputs, two ports at 20 dBm to

25 dBm, and a center port at —6 dB.

Each port has a unique access point

providing robust license-free band-

width. The optical budget is 8 dBo,

and support is provided for code-

division multiple-access (CDMA),

Global System for Mobile Communi-

cations (GSM), Long Term Evolution

(LTE) and location-based services

(LBS) technologies. Their service/

protocols are:

e 700 MHz (FDD/ Lower A, B and C,
and Upper C)

e 800/900 MHz (FDD/rebanded spec-

trum)

850 MHz (FDD/cell band)

1.9 GHz (FDD/EPCS Band)

1.7/2.1 GHz (FDD/AWS Band)

2.4 GHz (three integrated access

points)

e 2.7 GHz (planned for integrated
picocell)

e 4.9 GHz (future for public safety
applications)

e 5.8 GHz (future for miscellaneous
applications)

The remote fiber nodes also in-
clude an unmanned switch providing
a gigabit Ethernet link to and from
the base station hotel to
support Wi-Fi wireless
connections and other
time-division duplexin
(TDD) technologies. The
remote fiber nodes are
connected to an external
uninterruptable power supply to keep
them operating should the AC power
be interrupted.

The remote fiber node architecture
forms a robust network management
system using controller-area network
bus (CANBus) technology. This de-
sign replaces conventional mobile
wiring systems that have ungainly
wiring, harnesses, relays and wiring
joints with functional, solid-state
network systems. The solid-state
network components interface with

today’s electronic mobile component.
Meanwhile, CANBus systems are sig-
nificantly more reliable and efficient,
and drastically reduce the downtime
for maintenance and fault-finding.
There are two types of fiber trans-

The remote fiher node architecture
forms a robust network management
system using controller-area network
hus (CANBus) technology.

ceiver units in this system. One is
for location-based services support,
which allows a one-to-one connection
of a pilot beacon with an individual
remote fiber node to support CDMA
geo-location to an individual plat-
form, mezzanine or passageway. The
other is for the licensed RF-to-optical
conversion. The LBS location-based
services fiber transceiver unit design is
a feature-laden interface that provides
geo-coding for handset-based CDMA
mobiles. The optical signal is detected
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Looking for a long-term solution to your equipment protection problems?

The XP Series communications shelter from
PQ Shelters answers the call every time:

» Steel Frame Lightweight Design
Stone Aggregate Exterior (Faux Exteriors Available)

Code Compliant

Customizable

L]
e Low Maintenance — 10 Year Warranty

Optional 2 hr. Fire Rated Construction

Robust, enduring protection from
every culprit you'll face out there.
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Communication Equipment Shelters | Telecommunication Cabinets | Utility Shelters | Railroad Bungalows

1625 West Lake Shore Drive, Woodstock, IL 60098 e Phone: 855.PQShelters / 855.777.4358 ¢ Fax: 815.338.2960 ¢ www.PQShelters.com

© 2012 PQ Shelters. All rights reserved.
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Figure 2. An optical management unit and communications controller round out the network management system that has a state-
of-the-art, comprehensive and secure monitoring and control application. The network management system provides monitors,

alarms and controls.

and routed to the appropriate band and
amplified at —12 dB below the pilot
signal at the remote fiber node.
Typically, there are three antennas
per remote fiber node per subway
platform. The remote fiber node is
positioned in the center of a typical
600-foot-long platform along with an
antenna, and two other antennas are
placed 200 feet in each direction from
the node. The antennas align with the

additional infrastructure required.
Several other components, such as
the optical management unit and the
communications controller, round out
the network management system (see
Figure 2). It has a state-of-the-art,
comprehensive and secure monitor-
ing and control application. The net-
work management system provides
monitors, alarms and controls. The
technology installed at the center
includes servers running

At the network management system,

the display is a graphical user interface,
so any user familiar with the

Microsoft Windows interface can
understand the data presented.

ingress and egress points of the sta-
tions and thus minimize the amount of

30 above ground level
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simple network manage-
ment protocol Version 3
(SNMPv3). This protocol
is the latest in interop-
erable standards-based
protocols for network
management. SNMPv3

provides secure access to devices by
a combination of authenticating and

encrypting packets over the network.
It provides both security models and
security levels. A combination of a se-
curity model and a security level will
determine which security mechanism
is employed when handling an SNMP
packet. What this all means is that
the system can protect user data and
provide a robust redundancy protocol
for reliability via gigabit Ethernet and
optical routing.

At the network management system,
the display is a graphical user interface,
so any user familiar with the Microsoft
Windows interface can understand the
data presented. All of this edge-of-the-
envelope hardware, software and redun-
dancy offers an exceptional link budget.
The modular design allows components
to be quickly and easily swapped out in
case of a failure. In addition, the system
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Figure 3. Enhanced 911 services for GSM are integrated into the system by taking an uplink signal sample from each remote
fiber node and assigning a unique location measuring unit port. Because the location of each remote fiber node is known,
each location measuring unit port can be programmed and report into the E911 system to provide platform, mezzanine and
passageway granularity.
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Figure 4. Enhanced 911 services for CDMA operate in reverse to that of GSM. A unique copilot beacon is generated for each remote
fiber node that allows handsets to report their own locations.
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to be quickly and easily swapped out in
case of a failure. In addition, the system
is relatively future-proof so long as cur-
rent frequency bands and frequency sub-
bands remain the same. Redundancy
features guarantee that the system will
remain operational despite all but the
most catastrophic failures.

Finally, enhanced 911 services are
integrated into the system for both

CDMA and GSM (see Figures 3 and 4).
GSM is supported by taking an uplink
signal sample from each remote fiber
node and assigning a unique location
measuring unit port. Because the loca-
tion of each remote fiber node is known,
each location measuring unit port can be
programmed and report into the E911
system to provide platform, mezzanine
and passageway granularity.

S

SPINUT

tel: (888)-830-5648 WWW.RSICORP.COM

Helping Clients Succeed

event crippling damage and economic™
ulting from the all-too-easy act of removing ba
tower hardware, a new and innovative product has
been developed. Comprised of a unique nut with spin

collar and matching socket, SpiNut i

resistant that it has been designat
Anti-Terrorism Technology ATT)

so tamper
S a Qualified
by the

Department of Homeland S;c;ri' .

{

BEINVENTION THAT TOWERS

CDMA operates similarly but in re-
verse to that of GSM. A unique copilot
beacon is generated for each remote
fiber node that allows handsets to report
their own locations.

A long time in planning and com-
ing, the New York City Subway’s
mobile communications network is
finally up and running. Although far
from reaching the ultimate goal of
ubiquitous wireless telecommunica-
tions interconnection from all points
subterranean, the trial system is oper-
ating, despite a range of technical and
political hurdles that no other subway
system has had to overcome.

Outfitting trains

In the end, ingenuity, technology and
perseverance won out. This means that
future end-users can expect wireless
voice and data throughout the station
complex during the next few years. And
as the stations are being wired for wire-
less, the engineers, planners, providers
and politicians are busy developing and

Because the location
of each remote fiber
node is known, each
location measuring

unit port can he
programmed and report
into the E911 system to
provide platform,
mezzanine and pas-
sageway granularity.

discussing the technology that will put
wireless telecommunications on the
trains. Outfitting the trains will be a
formidable undertaking, however, con-
sidering the propagation challenges in
winding tunnels on moving trains made
mostly of metal. But, that is what they
once said about the stations. ]

Ernest Worthman is the owner of Worthman
& Associates, Denver. His email address is
ernmanii11@msn.com.
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Now there’s a cable
and antenna analyzer that
lasts as long as you do. ,

Introducing the Site Master S331L

With unprecedented 8-hour continuous
battery life, the Site Master S331L gives you a full
working day, even without AC power.

An integrated InstaCal™ and Power Meter means you have less
to carry and you’re always ready to complete the job at hand. The
EZ Name quick trace naming matrix can save hours of tedious input.
Online trace delivery service makes getting your results to the end
user fast and convenient.

The new, all-inclusive S331L is the only instrument you’ll need
for general cable and antenna provisioning and troubleshooting.

Call 1-800-ANRITSU to place an order or schedule a demo, or
visit www.anritsu.com.

Sales Offices: USA and Canada 1-800-ANRITSU, Europe 44 (0) 1552-433433,
Japan 81 (45) 223-1111, Asia-Pacific (852) 2301-4980, South America 55 (21) 2527-8922,
www.anritsu.com, ©2012 Anritsu Company

Site Master™ S331L

Yours free:
S331L Cable & Antenna
Troubleshooting Guide
from Anritsu. Get it at
www.anritsu-offer.com/S331L-AGL/

/Zinritsu
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LTE and the Future of
Wireless Systems

LTE i1s going to be the dominant air interface technology. Each carrier
will migrate at its own pace depending on the consumer devices it
offers, the markets it serves and its particular price points.

From a presentation hy John Celentano

John Celentano, a strategic marketing
manager with Tessco Technologies,
spoke at the AGL Regional Conference H

in Las Vegas, which was collocated with wnv I'TE Is Imnnrta“t
IWCE. Here are some of his remarks,

e Enables high-speed wireless
edited for length and style.

Internet connections

LTE stands for Long Term Evolution, Provides high data throughput
and they don’t call it Long Term for noth- — nearly 100 Mbps D/L
ing. The technology is in the early stage Offers low latency — important
of deployment and development as a new for video

standard in the industry for wireless.

LTE is important for a number of BoastsjeptimizationiRigaibin

network — voice is an app

reasons.

First, it enables high-speed wireless Operates over different fre-
Internet access. Earlier technologies quency bands (700/800 MHz,
such as code-division, multiple-access Cellular, PCS, AWS)

(CDMA) and Global System for Mobile
Communications (GSM), are interfaces
that were developed for and optimized
for voice communica-
tions. By contrast, LTE
is optimized for data,
and voice becomes an
app. It’s an all-IP technol-
ogy, and it promises to
provide an access speed
approaching 100 Mbps
on the download.
n E G I n “ Seconfi, .wher.l itcomes
to transmitting video, LTE
BIIHFEIIEII E has an inherently lower
I | (atency compared with
CDMA and GSM. With
the proliferation of smartphones and other
video-enabled devices, more and more
video is being carried by wireless facilities
today than ever before. We’re not too far
away from the picture-phone technology

Promises to be the air interface
of the future

AGL Photo / Don Bishop
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that AT&T talked about back in the ’60s,
but the problem at that time was insuffi-
cient bandwidth to make it feasible.

Third, LTE is optimized for all-IP
networks. In the Internet age, all tele-
communications services are IP-based,
and LTE enables [P-based communica-
tions in a wireless environment.

Fourth, LTE is not frequency-depen-
dent. On the contrary, it’s frequency-
agnostic. LTE deployments are planned
across a number of frequency bands. We
hear more about 700-MHz deployments
because AT&T and Verizon use the band.
But LTE is not limited to 700 MHz in par-
ticular. Other carriers are exploiting LTE
in Advanced Wireless Services (AWS)
bands, and even in the 1900-MHz cel-
lular bands. Depending on the frequency
available to the carrier and the customers
that they’re serving, LTE will find its way
across multiple frequencies.

Thus, LTE is the air interface of the fu-
ture. All networks ultimately will evolve to
LTE. The timelines for the evolution and
the amount of investment required will

All Roads Lead to LTE-Advanced

CDMA/EV-DO .
GSM/HSPA+ .
LTE ] LTE Advanced
>
WiMAX (802.16m)
2011 2012 2013 2014

Figure 1. Standards provide a migration path for carriers using other technologies
to move toward and adopt LTE as their long-term platform for delivering high-speed
services over their networks.

vary by carrier and by markets served. The
degree of adoption of LTE also depends on
the availability of devices that can support

the business today and that are considering
LTE already have other services available
on an installed base.

multiple air interfaces. Carriers that are in Migration by all carriers could take

Location, Location, Location...

+ Site Ma

For more information please contact: Utility Service Communications +
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for carriers using other technologies to
move toward and adopt LTE as their
long-term platform for delivering high-
speed services over their networks.

Figure 2 lists some LTE projects
that are under way. Progress varies by
carrier. Verizon is moving from 3G
CDMA, and its current technology is
Evolution-Data Optimized (EV-DO).
Verizon is adding LTE as an overlay. It
won’t be long before Verizon will figure
out how quickly it wants to move its
CDMA customers to LTE.

Prudent deployment

AT&T has lagged a little bit, in part to
see how LTE plays out, and also pending
the availability of the devices. The ex-
John Celentano: “LTE is the air interface of the future. All networks ultimately will evolve perience that Verizon has gone through

to LTE. The timelines for the evolution and the amount of investment required will vary ~ With a few network outages suggests it
by carrier and by markets served.” is probably prudent to take a little more

time to figure out how this technology
place in a few years, but it will happen use all converge in LTE and shortly = works, how it ought to be deployed, over
because the standards defined in the thereafter, LTE Advanced (see Figure 1). what time frame and in what markets.
various air interfaces that the carriers The standards provide a migration path ~AT&T comes at LTE from a different di-

AGL Photo / Don Bishop
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rection: GSM-based technology. AT&T
has high-speed packet access (HSPA)
deployed today, and then again, AT&T
is overlaying its network with LTE.

Sprint, with its Network Vision
project, is using multiple technologies
— CDMA and EV-DO for its primary
customers, and it has customers using
iDEN that it wants to migrate away
from iDEN as part of its Network Vision
project. The iDEN customers ultimately
will be rolled into LTE.

Clearwire started with WiMAX. The
company indicated that it will deploy
LTE in markets where its network al-
ready is up and running.

The secondary- and smaller-market
carriers, MetroPCS, US Cellular, and
C Spire, are CDMA and 1x carriers to-
day, sometimes called 2.5G, but they’re
talking about using LTE. These compa-
nies bought spectrum in the 700-MHz
band at the auctions that took place a
few years back.

T-Mobile is in the mix for migrating
its network from its HSPA deployment

Major U.S. LTE Initiatives (2011-2013)

e Verizon — 3G (EV-DO) + LTE

AT&T — 3G (EDGE/HSPA+) + LTE
T-Mobile USA — 3G (HSPA+) + LTE
Sprint — 3G (EV-DO) + iDEN + LTE
Clearwire — 4G (WIiMAX) + LTE
MetroPCS — 2.5G (CDMA/1xRTT) + LTE
US Cellular — 2.5G (CDMA/1xRTT) + LTE
C Spire — 2.5G (CDMA/1xRTT) + LTE

Figure 2. U.S. carriers have projects under way to migrate their networks to LTE tech-
nology. The pace of LTE build outs varies by carrier and by market.

to include LTE.

There is a lot of movement among
the carriers involving LTE, and LTE
is going to become the dominant air
interface technology. But it’s going to
take some time. Each carrier is going to
be moving toward LTE at a slightly dif-
ferent pace. The speed of each carrier’s
LTE deployments will depend on what

consumer devices it offers, the markets it
chooses for its network upgrades, and its
price points. ]

John Celentano is a strategic marketing
manager at Tessco Technologies, Hunt Valley,
Md. His email address is celentanoj@tessco.

com. The next AGL Regional Conference will

be conducted in Seattle on Aug. 22 (www.
agl-mag.com/events).
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Understanding Load Factor
Implications for Specifying
On-site Generators

ABOVE GROUND stsLI

One of the important steps in sizing gen-
erator sets for any application is to deter-
mine the application’s average load factor.
Understanding this parameter is essential
not only for proper power system sizing
but also for operability and reliability.
ISO-8528-1 limits the 24-hour aver-
age load factor on most standby gen-
erator sets to 70 percent of nameplate
capacity. For utility outages lasting a
few minutes or a few hours, one or two
times a year, standby generator sets are
designed to be loaded to 100 percent of
nameplate capacity for the duration of
the outage. However, if an outage lasts
days instead of hours and the standby
power system is loaded to 100 percent
of'its nameplate capacity, it is likely that
the 24-hour average load will exceed the
power system’s design parameters.
While running a generator set at an
average load factor over 70 percent is
unlikely to result in a catastrophic failure
of the standby power system, it may
jeopardize engine warranties, reduce re-
liability and shorten the useful life of the
generator-drive engines. It may also jeop-
ardize the operation of mission-critical
facilities where load factors are often high
and constant. The following information
reviews the concept of average load fac-
tor and the calculations used to determine
an application’s average load factor. It

38 above ground level

Emergency standby generator sets capable of an 85 percent average load factor
have distinct advantages in critical data center applications. (Photo courtesy of
MTU Onsite Energy)

also suggests strategies to ensure backup
power availability during extended utility
outages and in applications with minimal
load profile variability.

Average load factor

The average load factor of a power
system is determined by evaluating the
amount of load and the amount of time
the generator set is operating at that load.

Because the loads are normally variable,
the result is found by calculating mul-
tiple load levels and time periods.

In Figure 1, a graph of a hypotheti-
cal standby load profile, the 24-hour
average load factor is derived from the
formula shown under the graph, where
P is power in kilowatts and ¢ is time.
Although the generator set is loaded to
90 percent of its standby rating for a por-
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tion of the time, the average load factor
over time is only 70 percent because of
the natural variability of the building
load. In practice, it would be unlikely that
a standby power system would be initial-
ly sized so small as to require operating at
100 percent of capacity at any time during
an outage. However, electrical loads are
often added, and growing power needs
may begin to tax the capacity of a standby
power system. Any time that the genera-
tor set is offline does not count toward the
24-hour average load factor.

High mission-critical load factors
For most facilities with properly
designed emergency standby power
systems, the possibility of exceeding a
power system’s 24-hour average load fac-
tor limitation is remote. This is because
most commercial facilities have variable
load profiles that reduce the likelihood
that a power system’s 24-hour average
load factor limitation will be exceeded,
even during an extended outage. Many
facilities also have noncritical loads that
can be taken offline during extended out-
ages to reduce the average load factor on
the standby system, if necessary.
However, many mission-critical
facilities have large, less varying loads
that can severely stress standby power
systems during an extended power out-
age unless steps are taken during system
design to accommodate the potential
for a higher average load factor. Two
examples of mission-critical facilities
with high load factors are data centers
and semiconductor manufacturing. In
data centers, the computer servers and
HVAC equipment create high electrical

% of rated power (P)

hours

(P1x t1)*+(P2x t2)+(Pax ta)+(Pax ta)+(Psx ts)+(Ps x ts)

time (t)

ALF =
bttt riatis®ts

ALF = (90x 4)+(70x 4)+(80x 4)+(50x 4)+(60x 4)+(70x 4)
4+4+4+4+4+4

ALF = 360 + 280 + 320 + 200 + 240 + 280

24
1680
ALF = =70%
24

Figure 1. The 24-hour average load factor (ALF) is derived from the formula shown
under the graph, where P is power in kilowatts and ¢ is time, in this hypothetical

standby load profile.

loads that can vary little over time. Simi-
larly, very high load factors are found in
semiconductor foundries, where electric
furnaces cannot be shut down without
destroying large amounts of product.

As aresult of these large, steady elec-
trical loads, the load profile in a mission-
critical application is likely to have
less variability, in turn putting a more
constant demand on the standby power

July/August 2012
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It’s not just about surface area, anymore.
It'svelocity pressure, gust response factor and pressure coefficients.
Learn about the latest analytical procedures in Minimum Design Loads

. O Bu11d1ngs and Other Structures (ASCE 7-10)..

39

I Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page
THE WORLD'S Ntwss'rANnP


http://www.qmags.com/clickthrough.asp?url=www.asce.org&id=17417&adid=P39A1
http://www.agl-mag.com
http://www.qmags.com
http://www.qmags.com
http://www.agl-mag.com

Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page

*
2o e
Qmags

THE WORLD'S NEWSSTAND®

ABOVE GROUND stsLI

190 390 390

185 85 % of rated power (P)

0 4 8 12 16 20 24 hours

tl 2 3 t4 t5 t6 time (t)
Average Load Factor = 85%

Figure 2. Although the generator sets are not loaded to 100 percent of their standby
rating at any time, the average load factor during an outage in this example is near
85 percent.
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Figure 3. A typical load profile for an ESP-rated generator set. The emergency standby (ESP)
rating is the maximum amount of power that a generator set is capable of delivering, and it
is normally used to supply facility power to a variable load in the event of a utility outage.

40 above ground level

system. Less load variability results in
a higher average load factor that will
require either specifying a system with
larger or more generator sets capable of
a 70 percent load factor, or specifying
generator sets capable of higher than a
70 percent load factor.

Figure 2 shows that although
the generator sets are not loaded to
100 percent of their standby rating at
any time, the average load factor dur-
ing the outage is near 85 percent. In
this case, the customer has taken ad-
vantage of generator sets capable of an
85 percent load factor that can deliver
more than 20 percent additional kilo-
watts than generator sets rated to only a
70 percent average load factor.

Defining genset standards

Standards that apply to all generator
sets are those established by the Inter-
national Organization for Standardiza-
tion (ISO). ISO defines how to measure
and rate many quality and performance
parameters. All major generator set
manufacturers utilize this standard to
communicate their generator set rat-
ings to their customers. In particular,
ISO 8528-1 describes how to establish
generator set ratings, measure perfor-
mance and evaluate engines, alternators,
controls and switchgear.

ISO-8528-1 sets a maximum 24-hour
average load factor capability of 70 per-
cent for both standby- and prime-rated
generator sets, unless a higher average
is agreed to by the engine manufac-
turer. This means that a 3,000-kilowatt
generator set meeting this standard
must be able to provide an average of
2,100 kilowatts per hour over a 24-hour
period. In emergency standby applica-
tions, this means that the average load
factor that can be sustained by most gen-
erator sets over an extended outage of 24
hours or more cannot exceed 70 percent
of the nameplate standby rating, a fac-
tor that affects generator set sizing. In
contrast, MTU Onsite Energy allows an
85 percent average load factor on emer-
gency standby rated generator set mod-
els above 200 kilowatts. For example,
an MTU Onsite Energy 3,000-kilowatt
generator set can deliver a 24-hour aver-
age of 2,550 kilowatts — a difference of
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450 kilowatts. For certain applications
involving multiple generator sets, this
higher average-load-factor capability
may reduce the number of generator sets
needed to supply the load.

ISO-8528 defines categories of gen-
erator set power output ratings:

Emergency standby (ESP) rating —
The ESP rating is the maximum amount
of power that a generator set is capable
of delivering, and it is normally used to
supply facility power to a variable load
in the event of a utility outage. No over-
load capacity is available for this rating.
ISO-8528-1 limits the 24-hour average
output to 70 percent of the name-
plate ESP rating unless the manufacturer
allows a higher average load factor.
Figure 3 shows a typical load profile for
an ESP-rated generator set.

Prime-rated power (PRP) — A prime-
rated generator set is available for an
unlimited number of hours per year in
a variable-load application, as long as
the average load factor does not exceed
70 percent of the nameplate 