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‘ The Stella Group, Ltd.

The Stella Group, Ltd. is a strategic marketing and policy firm for clean
distributed energy products which include advanced batteries and controls,
energy efficiency, fuel cells, heat engines, minigeneration (natural gas),
microhydropower, modular biomass, photovoltaics, small wind, and solar
thermal. The Stella Group, Ltd. is one of the very few companies that
blends distributed energy technologies, aggregates financing (including
leasing), has contacts with almost every DG company, and has consumer
friendly service with a focus on standardization.

Scott Sklar, President

The Stella Group, Ltd.

1616 H Street, N.W., 10th floor

Washington, D.C. 20006

Phone: 202-347-2214 » Fax: 347-221 » Web site: www.thestellagroupitd.com
Message beepr: 202-347-2214 via answering service * E-mail: solarsklar@aol.com



hotovoleivs is 3 universal power source, hough s illl 2

. youny technology. its strengih is thay v can be used

anywhere. This book serives o highlighe che myriad

ways in which phorovelmics is alveady being used—rhen

expand the ways we use photovoleaics (PV). PV is an emabling

sechnology—and it can enable us 10 do things never dreamed
ol hefore.

Photovelaic—ofien cilled “solar elecimnicity,” is the direct
conversion of sunhight to cecneny. When sunlight strikes a
PV cell, clectrical current and volrage are created silendy and
cleanly. Because of this, FV is one of the most atractve aler-
native energy forms. The modern PV cell was developed in the
mid-1950s. Shortly thereafter, it powered our first space satel-
lites, and after several decades many of these PV-powered
systems are still operating —a grear witniess for the reliabality

of this power source,

Terrestrial use began to be encouraged by the U.5. government
in the early 1980s. These early projects sought to prove Vs
reliabiliry and competitiveness in practical field applications.
Some of those early applications, such as the Coast Guard's
aids 1o navigation, were embraced immediately. Today PV is
the prime power source for all of the U.5. C.oast Guard's nav-
igational aids. Likewise, other military and governmental
applications have proven irreplaccable, remore meteorological

monitoring for example.




‘Why Distributed Generation

2.

Remote energy — where you need it, when you need it

Back-up energy — critical functions when the electric
grid goes down

Power quality — no surges or swells or transients
damaging digital and other sophistacled equipment —

not a problem 20 years ago
Cost reduction — offsetting demand charges, peak power

rates, and even ratchet rates — heightened value with time-
of-day metering and "smart" meters

Consumer values — independence and control, green
energy, and/or a technical leader or trendsetter



Corollary Markets

pumping. irrigaton, electric cattle fences, col generators for
grain and rodent control, pond aerators, greenhouse auromation and heating.

Child Survival water purification, vaccine refrigeration, remote health
facilities, electricity for prenatal & post natal care

Communications- celular repeaters, wransmirters, banertes, packet
radio, low-orbit satellites, back-up switches, and line augmentation
m“m votlng booths, computer powering, lighting and remote
monitoring, lighting for education, all-dme interner access

- Education- school lighting, cafereria and shower warter heating, building
ventlation, computer powering including internet access & dismnce learning

- microlending for solar, cottage Industry
powering (electricity, space heat & water heating). solar assembly and
insmallation including micre-manufacturing

containerized power generarocs, sanijobm

lighting and ventilation, area [ighting. medivac power, water hearing for food,

solar cockers {hybrids), siee charging computers and sateilite phones
Environment-solar powered scooters, diesel generator replacement, water

guatity monitoring, conventional water heater displacement
Healthcare-vaccine refrigeration, ozonators, sterilization, on-site

lighting, potable units, back-up warer heatdng and power for hospitals

as well as remote communicadon and Internet

Monitoring- remote water and air monitaring, area-wide for emergency or
crime prevention, flood warning (plain or dam), sarthquake or snow slide

Reliability- back-up power and barery bank charging, substation augmentatian,
real dme conwols, back-up switching, redundant control systems (off-grid)

Tourism-water heatng and poot heating, back-up power for lighting and venti-
atdon, refrigeratdon and communicadons

Transportation-cathedic protection (rust prevention) bridges & railways,
powering road signs and railway crossings, buoys and pier lighting, bus
stops and street lighting, solar-<charged scooters and car bameries
-ozonatcrs, RO and fltradon svstems, moniers, well pumping
water heating, thermal distiiladen and pumping
If'_nmgn-warer pumping {40%), refrigeradon heating/ dryving (40} and agriculturs
including drip irrigation X



Early adopters of fuel cells are driven by the need for
uninterrupted h:gh quality power.
Puwnr Disruption Evunts per Month

Event Median Average Worst
Interruptions 1.0 1.3 10.0
Sags / undervoltages 4.1 27.9 1,860
Swells | overvoltages 34 13.8 1,450
Transients 18.7 63.5 1,166 .

Sourts; Cuta Prwsr Serofin Setiorsd Labersioris

» Power disruptions may cause sensitive equipment to fail.

- As aresult, organizations face potential for significant losses —
lost data, lost materials, lost productivity, and lost income - as
well as risks to public safety.

« A study by Sandia National Laboratories estimates losses from
power disruptions at more than $150 billion per year in the U.S.

« Inresponse, more and more organizations are turning to on-site
generation to boost power availability.
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Pumping Systems!

WorldWater
AquaMax™ Systems
to Drive Two 500
HP and Two 300 HP
Well Pumps for
Water Utility!

Reduced electric grid usage and “Net Metering” axpected to save
dollars for 25 years for Joshua Basin Water District in Southern
California. AquaMax™ 600 kw solar system will also offset power
blackouts and brownouts

Incentives to towns:
50% Utility Rebate
Joshua Basin Water District of Joshua Tree and WarldWater Corp. Wave apened the
California water utility market to new economic savings by using sunshing and the
company’s proprietary Aguahblax™ to;

« Power two 500 hp and twa 300 hp well site pumps

# Spin tha meter backwards " Net Metaring”) when the

sali-generated solar electricity isn't usad in tha figld

* Save for 25 years!
» Oparates during blackouts and brownauts
Ssutharn Callfornia Edison, PG&E and all other state elsctric uthities will "bank" a watar

utility's unused solargenerated electricity for later use as required by the water utility < AND
give 50% of the purchase price of the solar aquipment back 1o the water ufility!

All water utilities can benefit from the solar incentives offered.
WarldWater broke the solar power barrier in 2002 by developing and marketing its patentad
AguaMax™ solar systems capable of operating 800 horsepawer water pumps and angines.
In addition to this order for two 500 hp and two 300 hp aolar water pumplang systems,
WarldWatar is installing a 300 hp refrigeration compressor pump for a Calitarnia farm and
recently installed a B0 hp (migation system for another California farm, Adguabax™ can
operate sconomically by sunshine alone ar in automatic combination with the slecttie grid
ar with diesel generators.

Water utilities In California, New Jersey and all over the world now have unpracadentac
technology available from WorldWater to deliver water o its custorars = and inoreasd
savings - from sunshine

1r IR ss. Th. Bisht Tdors a1t the Bight Time



hen considered on 2 worldwide hasis,
elecommmnicanons provides: che lion's
voltaics, Even in the 1.5, thone is 3 very
g marker for relecommunicanons beds in
EEMEIEILL SN S,
Televomemumcations spplivatons range from small
emergency call boses 1 karge microwarve repearers,
and everything in berween. The list of telecom
applicatons grows conunuvously: rely rowers,
randi svstems, remotcly controlled sysrems, and
ceflniar telephones, to name pust a few. These svs
temis range from a few wans w several kilowarns.
PV is ideal for comemenesnions because the PV
charged banery provides a smable dc voltage and
MCCTS Varying current demands. 'V systems oper-

ate rdiuh]}r—-muj with livtle mainvenanee

There are thousands of telecommunications sys-
tems in use powered either by PV alone or

powered by PV in conjuncrion with another fuel
source, such as diesel. These systems, withous Fal,
have proven that PV can increase the reliabilicy
and spatial coverage of wlecommunicanons sys-
rems of all types.

1 A solar-poesred remae selenaery
syseem prewvided by Solar Depor, San
Rafiel, California, Tles is & commais
applicanion for phoomvolics. [FPhomw
conriery Sadir Diepor)




On-Site Generation Utilization List

« Battery Bank Augmentation or
Displacement — Adding length
of back-up power to traditional
battery banks

« Battery Charging (small
electronics - lap tops, pdas,
computers, walkie-talkies) — Small
power (under 100 watts)

 Building dedicated circuits for
critical functions.

PLUG POWER GenCore Systems

7/19/2005 13
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Springer-Carrier Factory

Canoas, Brazil

Sponger-Carier in Canoss, Brazil, has now
completed the frst of hree phases of renovaton that
will transition their existing manufaciuring operations
inio the Factory of the Fulure. In phase |, Duke
Solar, warking with Carrier's local angmeering team,
implamented & Power Rool daylghling strategy that
resulted in a 30% redustion in cooling lead whils
drasticaly cutting lighting reeds in tha 200,000
square foot faciity. The Pawer Roof has already
fuilfilled several of sl major objactves - 10 increase
worker productivity Frough he wse of natural
daylighiing. reduce coaling costs and minimize
lighiting costs.

In the next phaes, Duke Solar will add VAC 2000
arrays 1o the sawtooth roof assembly 1o provide
enough thermal energy to not only drive the 700 tons
of absorption coaling now installed but 1o alao
provide over 200 Kilewalts of sleciricity during peak
demand,

Thae final phase will conesst of adding a Power Roal
fracking systerm fhat will serve as the roof of an
addition and provide cver 1.8 megawatts of power,
enabling the system o el the tolal faclity's peak
Ioad with solar enefgy.




Thie intensity of the solar resoumne is In fwct, all uttlities studied—whether
WHAT DDES THE abviously critical o PV power generation.  winter-peaking or highly summer-

ELCC METHOD But in determining PV value to 4 utility,  peaking—H: the patzern that shows PV

2 the magnitude of the sunk fnensity s less  ELCC inereasing as o function of
TEI_L US - imporant than (s relatiomship to load increasing SWP matio.
— TR ELCC may exceed B0% of the rated PY
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ELCC or PV ACROSS ot PV Using, SWP ratlos. from some 300
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This load-shape were then ploted, gridded, and
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On-Site Generation
Utilization List

o Commercial facilities use energy and technologies today
that cost-effectively and reliably provide energy on-site. In
many cases, these options:

— Offset high rates,

— Protect sophisticated equipment from power fluctuations, obviate the
need to run wires, lower noise and vibrations, lower emissions and

wastes, and most importantly,

— Assure that functions continue even when the electric power grid or
natural gas pipelines may be inoperative.

7/19/2005 17



On-Site Generation Utilization List

« Lighting (outside area, motion
detector and remote lighting) —
Security lighting systems attached to
buildings, light poles, or specialized
for safety

 Monitoring and/or Surveillance
(cameras, motion detectors, sensors)

— Low power operation —
primarily fuel cells, solar and small
wind.

ELEVATED SECURITY
7/19/2005 18



On-Site Generation Utilization List

Power quality — dedicated
sophisticated controls and digital
equipment such as
communications and computers
that are susceptible to surges,
swells and transients from the
electric power grid

Power Reliability (commu-
nications and computers) —
Absolute reliable back-up power
for days, weeks or longer

SKYBUILT POWER LLC

Remote and Moveable Power Gen Sets —
Using shipping container and pontoons, several systems are "plop and drop”
ﬁggolagve quick connectors to add or rotate generation 19



On-Site Generation Utilization List

 Truck Idling Displacement
— Scaffolding at truck stops or
loading points which provide
energy and in some cases even
cooling/heating, telephone,
television and internet access
from truck cab

* Uninterruptible Power
System (UPS) — A portfolio
of distributed generation devices
which range from 1 kW to 250
kW, on skids, and standardized.
Some systems can be leased.

Shell Solar QUICK DEPLOY

7/19/2005 20



On-Site Generation Utilization List

« Waste Heat from Pipeline
Pumps — Utilization of waste
heat from fuel cells, compressor
pumps and industrial processes
In 55kW or 250 KW increments
of electric power

uuuuuuuuuuuuuuu
TIFF (Uncompressed) decompressor

 Water Pumping and
Pipeline Pumps - and
Industrial pump back-up or
augmentation for controls and
SCADA

SOUTHWEST WINDPOWER



Homeland Security

“Critical Infrastructure” Applications
eligible for federally-supported State First Responder Grants

The following appears to be where applications in clean, distributed energy have
been supported by federal and state government programs and the commercial
sector, focusing on critical infrastructure hardening for homeland security:

1. Building and facility back-up power — either whole building or critical circuits
for telephone systems, web and wireless communications, space heating and
cooling, computing, and lighting, etc. for first responders (police, fire, health),
government, and general welfare services (in some cases, private business).

2. Emergency response (in field) — “drop and plop” generators, on-site powering
field phones, computers, and health units, etc.

3. Low-power protection — cameras, nuclear and biological sensors, perimeter
protection including motion detectors, electric fences, lighting, and cameras
and sensors.



4

Homeland Security
“Critical Infrastructure” Applications

Infrastructure area support — backing-up critical support services at
minimal working levels anticipating prolonged outages: water and
sewage pumps, highway signal lights, critical “cold chain” (refrigeration)
units for food, vaccine, laboratory testing, and even radio and television
services for general population, fuel pumps for transportation fuels, etc.

Transportation — lighting, back-up power for signal and safety lights,
cameras, gate and toll access control, and communications for highway,
port and tunnel, railway, waterway and airports

Telecommunications — back-up and prime power for cellular towers and
repeaters utility SCADA systems, and remote networks which include
telephone switching, field radios and WIFI Federal Programs directed
towards States to Leverage Replicable Applications



Federal Programs to Leverage

Department of Agriculture

o Department of Homeland Security
— 9006 Renewable Energy Grant

— First Responder Grants (primarily

brogta olice and fire)
— Rural Utility Service — coops 20 P L
years at 3% — Ciritical infrastructure (ports,

transportation, airports)

Department of Defense

— Federal Energy Management ° Environmental Protection Agency
Program (FEMP) — State grants
— Initiatives (funded) including — Initiatives with State and local

Guardian Program, Facility Portfolio
for Emergencies

governments
Department of Energy

— STAC program for regional
applications

— Distributed Generation deployment
(EE/RE)



What’s the goal?

Leveraging resources
Replicable installations — sustained orderly development
Evolve an installation, sales and service infrastructure

Modularity and standardization — including remote monitoring, diagnostics and
controls

New economic development in the State that can stand on its own feet - sustainably

Prepared by Scott Sklar, The Stella Group, Ltd. (2005)
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