every yeat, and sometimes grows at
even faster rates. That means more
computers, more servers, and a
growing demand for power. But
inadequate generation is not the
only problem. Some Internet’
companies are consuming 50 W/t
and that may grow to 100 W/ft?
This leaves-the local providers
scrambling to meet the demand
with distribution systems designed
to provide 4 to 8 W/ft?

By Tom Grahame and David Kathan.'
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Intérnet traffic growth doubles abbut- -

/farms. rapid Internet load grawth is occurr

‘www.platts.com/engineering .

ust how serious 1s load growth from Internet
build-out? In" August 2000, high-1éch customers
near Seattle. Wash, told Puget Sound Encrgy
(PSE) that their loud might increase by a totyl
of 445 MW_‘Within a month. requests from ofhies «1(3
tomers pushed the amount up to 760 MW ‘,\/)
This potential demand’ tequal to over 10% of PSE’s /
peak demand) was unforeseen nine months earlier and’
did not appear in' PSE's December 1999 Iniegrated
Resource Plan 3
And! why do-the customers need the extra.700 MW? Pri
marily 10 power new Internet data centérs. which hive
rack after vertical rack of-sérvers that enable Web hosting
co-lacation. information caching. application serviee pro
vision. dné other Internet services. "The need for inten
sive air conditioning in these facilities pushes the power
demand even highef. '
While Seatyle is one obyious place 1o look for server
p ¢ inmany places .
across the US. such as Chicago. 111, News York, NY. Wash
ington, DC. and California. Pacific: Gas & Elettrie'Co
(PG&E). San Francisco. Calif. recemly announced that high
teéh’companies in‘its territory are requesting 1271°'MW over
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the next four years for
new data centers. With
almost half of -the
requests occurring after
Sept J. 2000, the rapid-
ity of new growth is

_stunning (table). As of

April 2001, requests
have increased still fur-
ther -to 1600 MW,
including one 180 MW
data center (the largest
yet) recently. approved
by the San Jose city
government.

These large. elec-
tricity-intensive data
centers (also known'as

Power requests by data centers

Max no. of
Region Utilities contacted mquul.d at time qv inquiry
West  Pacific Gas & Electric Co 2 i -
Coast Eilhcon Valley Power g
s Angeles Dept of Water & Power 3970°
7 Soulhem California Edison Co ,
Seattle City Light, Puget Sound Energy
East Consolldated Edison Co of NY Inc
Coast Public Service Electric & Gas Co
NsTAR v 3800°
Dominion' Resources. Pepco .
Florida Power & Light Co
Rest .. Commonwealth Edison Co
of US  Texas Ulilities
Austin Energy 1530"

Georgia Power Co (for Atlanta)
Arizona Public Service Co
(for much of Phoenix)

Of course. if the
tech implosion con-
tinues for Several
quarters, corporate IT
spending ramps fur-
ther downward..a

forecasts, then the
need for data center
space is also likely to
grow Mmore Slowly
than foretasted. ”
Some 5 10 10 GW
could be nceded 16
power the centers like-
ly 10 he in operation,
within three to four

telecom hotels—see

years across the US.

box) may become com-.
mon. To ensure ade~
quate power for the
local and natiohal
economy and sufficient
transmission and dis-

y. utilities need to
better understand the electricity
demands of the Internet in general—
;\md server farms in particular,

Philadelpha. Pa

Drivers of electric growth

The Internetactually ts demand
growth both directly (te com hotels)
and indirectly (as an enabler af pro-
ductivity growth)’ So. predicting the
Internet’s overall impact on demand
is complicated. But. in some arcas. the

“Requests stil coming in
~Note: Regions/cities listed as part of a riajor fibaroptic camer's US network, but no yet contacted
Houston, Téx. ClevelandsOhio. Denver. Colo. Salt Lake City. Utah. EI Paso, Tex
Columbus, Ohio, Orlando Fla. Myneapolrs. Minn. Rochester. NY. Kansas City. Mo, Indianapabs. Ind
Memphis. Tenn, Charlattar (NC) area. Portiand, Ore. St Lowss. 1o, Detroit. Mich

picture is clearer
There are .||)[ln|\|||\llc.|\ 34 arcas
in the US that presently have what is

. needed to attract companies that build

Internet centers (large fiberoptic back-
bonie carriers and large Internet loads)
In 17 jurisdictions. an average ol at
“least 200 MW of new load is likely 1o
be built. But this does not tell the
w hnk story. Growth over the next

What are Internet data centers?

What are: data cenlers or telecom
hotels? A data center is commercial
space devoted to'Web 'hosting, servt .
er farms, co-location, information
caching, .application service
. providers, and other Internet uses
The growth. of these services
depends, on centralized data centers,
for a couple of reasons. Data centers
* are more éfficient-and lower the, cost
for services—and therefore increase
the demand for Internet services:
addition; the cost of Web hosting in
data center can be as much as 80%
lower than Web hosting in-housé.
And; many companies do not have
. the phystcal space or the IT profes-
- sionals required to perform Internet
furictions in-house.

These centers typically have multi-
ple vertical racks of servers,'connect-
“ed to high-speed fiberoptic nedes.
To ensure that Web sites, networks,

“_-and e-commerce transactions have

continuous access to data and infor-
matmn data centérs install multiple:
layers of redundancy, including bat-
téry backup, power conditioning
equipment, on-site backup genera-
tors, HVAC equipment, and security
systems.
Once Built, data centers tend to
fhave a relatively low labor require-
ment, which has become an issue in
“ several cities, Politicians, concerned
‘aboutvdbwntown districts turning into
“ghost towns,” are proposing policies
and ordinances to limit'the number of
data centers in downtown business
districts.
“First generancn data canlers
~ which started operdtion about two

.years ago, tend to be quite smail,.

srequiring perhaps 2 to 4 MW, and may
use no more than about 35 W/2. In
* contrast, newer centess are requesting
up to 180 MW, with requests of 20 to
30'MW. cormmon. Developers of data

www.platts.com/engineering

Ata95% load factor.
5 GW iy equal to
about 42-billion KWh
Over four years. this
would add about.a
« quarter of 1% to the
estimated US electricity growth rate”
cach yi 10 GW would be half of
1% . While this is not a huge figure
from a national perspective. it could .
be quite significant in selected coastal
regions g y short of power. +

Predict the future

In the medium term (four to six
s and the long term (more than .
N years). pruhnlmux are more dif-
ficult

yeu

centers Now, lyplcally plan to use 100
W/H2 or mriore (assuming they will use
the more- power-dense servers now
coming to market): For comparison;
large office bmldmgs usually draw
between 4 and 8 W/

Data centers tend 1o be located in
areas with Iots of Internet/new econo-
my firms and large fiberoptic *back-
bone” lines. Quick access to trained
technicians and ‘maintenance per-
sonné is'also a key considération for
the location of these facilities, pﬂmc-

ularly co-location facilities.

Presently, the greatest demand for
data centers are in such locations as
Seattle, Wash; San Francisco/Silicon |
Valley, Los Angeles, .Calif; the New.
York metro area, northern Virginia/
Washington, DC; and about 30 other
locations that, fneet these criteria— ..

such as Midmi, Fla; Dallas/Ft. Worth, .
Tex; greater Boston, Mass; and .
Chicago, Ill. - ¥
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“Further resegrch is needed before utlll?' planners
ly understand the eléctricity needs o

optical transport and use

One consulting company. Ryan.
Hankin & Kent, San Francisco.-fore-
casts that Internet traffic will increase
by a factor of 43 between 1999 and
2003 (from 350.000 terabytes per
month to over |5-million terabytes
per monih). So it looks like we are in
for a rough'ride. Theére is one posi-
¢ note: Servers. and perhaps data
center designs, are likely to become
more efficient over time. *

This is what is known: Curcently.
optical transmission is used almost
exclusiyely in the “backbone™ of data
transmission: These are’the large (in
capacity. not physical size) fiberop-

{ic <ubles that transport data across.

the US or undersea to Europe and
Japan. Electricity, stll powers the

_lasers that send the photony flying.

but a Laser uses much less power (per
unit” of informition sent) than cquiv-

“alent electrical transmitters

The optical signals must be regen-
cratéd every 100 miles-or so. using
small amounts of electricity each time
Starting in 2001, however. optical
packers will be able 1o travel up 10
3000 miles without electnc regenera-
tion. thanks (6 newly commercialized
technologies. Corvis, Columbia. Md.
a manufycturer of optical switching
devices. elaims it can now reduce the
electricity needs for switching opti-
cal transmission By a-factor of four:

The present trénd toward metro-
politan arca networks (MAN) may
also.reduce demand growth in the
future. "And. as optical networks
replace-electronic ones in the MANs.
léss electricity-will be required. at
‘least in that part of the network.

Eventually. optical transmission
might replace Tess effivient metal
wires in the “last mile™ of Service.
This is just beginning to occur in

*officés and apartment buildings- and

perhaps will'extend to homes as well.

Finally. some companies are study-
ing the possibility of optical datz 3
age.

Given that much of this, mhuatng
Jhasn’t, bun commercially du
yet. it is difficult to quantital
evaluaté the effecrof optical \)\lcm\'
on futuré, electrici
following are some predictions

. ® In the shert term (up-to four

Thatsaid.”

ill real-

various spects of

‘years). ther>-®ill be a jump in elec-
tricity demand. particularly in & few
specific regions.and cities. This
increase could result in continued
electricity shortages in some areas.
Whether this trend will umlmuc or
not is unclear.

® Short-term growth will require
investments and upgrades’in.genera-
tion. distribution. and transmission
facilitres that potentially could become
stranded. Existing Jine extensions, ded-
icated facilities. policies. and tariffs

will need 10 be examined for adequacy. -

# Limited:distribution systems may
e bottlenceks. preventing develop-
ment. If it takes 12 to 18 months to
hook up large dew Idad. the develop-
ment of Web hosting, off-site storage.
and broadband, services may, be
delayed. Ava mimimum. distributio
capacity will affect which ageas “win
n the data center build-out race.,

@ Jtay likely thatthe new cumum\/

will be a major market for distributed
gencration. This will mostly be in-the
form of on-site emergency generafors.
but it will also include parallel gen-
eration facilities operated by cus®
tomrers. The extent to which this
occurs will depénd on how quickly
distributed’generation equipment can
be delivered. and on whether server
farms have room on site for new types
of distribuied generation.

@ If pawer “hortages lead 10 &
nificant use of diesel powered back-
up generdtors. then rising demand and
the move toward dl)(l’lhlllkd genera-
ton-may a (-
environmentalquality requirements.
—Toin Grahame has worked on eco-
womic and envirqnmental issues as
they relate to eleetricity for the last 25
vears—23 at the US Dept of Energy:
Priorto that he worked for a US sen-
ator. \;n'mhnc wtuch of his 1ime
involved with the Public Urilify Rég-
ulatory Policies Act. David Kathan
has a doctorate i public policy from
the Wharton school-of the University
of Penusylvania and is a principal
within ICF Gm\uluu;,v s Energy'Prac-
tice; Fairfax, Va: Thé opinions
expressed in this article are splely
those of Grahame and-Kathan, and
-Iu not nécessarily reflect any views of

and local.

there's Asplundh

"Acrisss the continent, our trademark”
orange trucks can be seen wherever
\cg.ulmn needs attention. Our
“crews are a familiar sight as‘they
perform line clearance, emergency
storm service, hérbicide applica-
tions.right-of-way clearance dnd
municipal work. But-we offer.a
mach greater range of services

hnCum

7

* To.learn more. please visit us an the
web at www.asplunidh.comy. or €3l
us toll-free at 1-800-248-TREE to

_receive a free copy of our Compre-
hensjve ‘Services Guide. Either will
show you there’s more 1o Asplundh
thair our‘orange trucks.

vhtusshzwm

708 Blair Mill Road
Willow Fmve. PA 19090 - usa
. IM-MTREE (US and Canada). -
www.nal-ndum

mlh('r DOE or of ICF Consult
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