\Commercial & Industrial

A novice's look at erts’
views



\\Sectﬁ 'S

aCommercial power parks

Qa Industrial power quality

Q Integrated building efficiency



m&lch Sector

QCurrent applications & configurations

Q Tomorrow's applications & configu

dNeeded federal actions



What Is a Hybrid System?

als it acombo of two or mo
technologies?

QlIs i1s a combo of two or more “f

aDoes a hybrid have to include nat
gas device or source?

aDoes it have to Include renewable
device or source?




What Is a Hybrid System?

aQMust It contain storage?

QAre there size constraints?

A Should a hybrid include fuel cells?



myb rid System?

An apparent working consensus

a Sufficient conditions for a h
that It;

» be comprised of any two or more
different conversion devices

OR

> rely on two or more different energy
resources



\Jus{ what is

A commercial er park??




mal Power Park

Viem

QA cogeneration operation

> User interested in easy access to
electricity, heat, process steam

» From a variety of sources and gene
technologies (coal, gas, biomass)

» Readily available and inexpensive
> Pulp and paper industry - e.g.




mal Power Park

VieWZ

aCommercial enterprises that
» High power quality

> High power availability

> High reliability (redundancy)




mharacteristics

View 2

A Typically a cooperative or«wegion of
commercial interests

QGas turbines and microturbinesa
maybe other conversion devices

aPower network within park with so
dedicated turbines

a Integrated with each other and grid
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\Y

aQlT & high tech businesses
QHospitals

QUniversities

Q Laboratories




mal Power Park

VieWS

Q Extend park to include:
» Sport complexes
> Industry
» Other commerce

» Other conversion technologies
(anaerobic digestors)



ml Power Park

Compro\mise

a Include all views with emphasis on:
> Need for high quality, availabili
reliability
» Use for high-tech industries, with n
others

» Use of a combination of conversion
devices in a minigrid with connection to
grid



m@mial Park

Today's applications/configurations

QAll previous mentioned, plus:;

> Pig and dairy wastes, anaerobic
wind turbines, gas turbines

» Gas turbines (that use landfill and
natural gas) in landfills

» PV & wind to pump water



Interlude

Controversy’s candles have burnt out
and all our Iss d tiptoe



m@mial Park

Today's d\rivers

a Tax incentives for customers
Q Available waste material for CH
a Available applications for CHP

adNeed to avoid poor power or outage

A Real-time information for rates (to
create a demand based on real cost)



mﬂ:ial Park

Today's cmvers

Q Environmental
A Deregulation
Q Public relations benefits
Q Transmission constraints
QEarly adopters



mﬂ:ial Park

Improvements to increase markets

aCost - cost - cost reductions
dReal-time pricing of energy

QFairer pricing of natural gas for s
users

A Deregulation to eliminate arbitrary
utility barriers



meﬂ:ial Park

Improvements to increase markets

adLow-cost, real-time comm
control network

Q Global warming response
Qa Interconnection standard
a Demand-side management

aBundling power to build ability to
optimize use of different sources




\rﬂmorrow’s

application%nfigu rations

— Wind + X —
— PV + X —

— Wave + X —
— Bio + X —

— Fuel cells + x —



\rﬂmorrow’s

application%nfigu rations

— systems with carbon sequestration —
— PV reversible fuel cell

— Green power parks —

— Bio + syngas + fuel cells —

— Fuel cells In closed system —



Tomorrow's Drivers

aBetter economics than traditional
systems

Q Avoidance of T&D costs

A High quality and reliability, especi
for special applications (high-tech,
hospitals, etc.)




Tomorrow's Drivers

QdEnergy independence
autility intransigence
Q Increasing fossil prices (natural
QVolatility of gas prices
aLand-use issues

QPollution prevention

A High n hybrids




Interlude

Will enterprises of great pith and
moment In this regard their currents
turn awry If they lose the name of
federal action?



Needed Federal Actions

a Fund demonstrations

QCreate an organization focuse
hybrids

aLook at long-term production and
distribution

QUnderstand intermittancy issues as
they relate to hybrids




Meral Actions,

PIe%e

aUnderstand weather patterns
(through better modeling)

A Support research to understand t
effect of intermittency on the gri

QPromote FERC policies that support
value of intermittencies




Yet More

0 Address stand-by charges at federal level

Q Address interconnection standar
federal level

O Re-examine PURPA's 25% fossil limita
rule

Q Examine gas quality and clean up standar
for use In turbines and fuel cells



Even More

Q Understand the intermittency of
renewables in DG environment and hew to
optimize configurations

Q Determine the value of hybrids in the
market

O Research the importance of increasing
penetration of DG technologies in natural
gas distribution infrastructure



You want more!?

QDevelop better tools for p
analysis of T&D, especially w
distributed generation

dFederal government should discus
(and practice) conservation




T here’s the rub

For what dreams may come when we
have shuffled off this immortal grid
must give us



