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This article discusses what it will take to finally make retail access
and cons umer choice happen. Many of the components are in place or
ar e in the process of being addressed. These include FERC's Jurisdiction
over wh olesale rates and transmission tariffs; and the historic December
1998 California Public Utilities Commission's decision, at the urging of
the California Alliance for Distributed Energy Resources (CADER), to
begin a rulemaking on Distributed Generation.

With the federal role being solidified and definitive and progres­
sive rules expected from the initiative in California and other states, the
focu s now shifts to the practical side of retail competition. In a nutshell,
the make-or-break of fully competitive retail markets rests in Internet
appliances and the start-up firms that are developing them.

RESTRUCTURING CONTEXT

All the rhetoric and flurry of restructuring aside, not much retail
competition has occurred. Policy makers and market participants be­
lieved and continue to believe that competition in the electricity
industry will tower rates . However, the numbing effect of the
nonbypassable stranded assets charge on competition has been demon­
strated .

To be fair, legislatures and regulators wanted to make sure that
Wall Street did not lower the stock value of investor-owned utilities in
response to an y proposed non-recovery of 'sunked' utility investments.
In addition to Wall Street, many individual investors in utilities, who
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soug h t safe re tirement inves tmen ts, ardently voiced their fears.
While strande d asse ts is the most visible reason, no less cri tica l

factors are the lack of interconnection and safety standa rds for dis trib ­
uted genera tion (DG), the lack of market rul es governing compe tition
amo ng the participan ts, and the lack of streamline d siting and permit
review.

Anyone observing rest ructuring across the Ll.S. has witnessed, if
nothing else, the en treprene urial aspects of deregulat ion . At the same
time, fears about slamming, decreased reliabi lity and aba ndo nme nt of
"poor and uni nformed ratep ayers" abound ed after comparisons to de­
regulation of the telecommunications industry were mad e.

DG's role in this 5200 billion dollar national indus try will depend
on the ab ility to have distr ibuted intelligence an d the appliances to re­
liably and precisely process an abunda nce of information . It is easy to
concep tua lize the distributed power market, one wi th a multitude of
these sma ll units on the sys tem. Yet, how can the rea l business benefits
of DG be realized? The answer lies in the ability to synchronize them ,
mak ing them an in teg ral part of the cus tomer's ope ra tion and of the
power grid .

REVIEW OF DG TECHNOLOGIES

Table 1 presents an array of distr ibuted generation technologies as­
sembled by CA DER's Techno logy Committee.

Table 1. Distributed Power Technologies

Technology Size (kW) Year Electric Installed

Commerc ial Efficiency Cost

('Yo) (HHV) rs kW)

ICE 50-6,000 Avai lable now 29-37 200-800

Ind . GT 500-20,000 Avai lab le 1999 21-41 300-870

MT 25-250 1999 21-33 250-1250

Fue l Ce ll 3-3000 2003 35-63 815-4000

PV 10-10,000 Ava ilable now 15 5000-10,000

IC E = Interna l Combustio n Engi nes or Reciproca ting Engines
ln d GT = Ind u st rial Gas Turbines

M'T = Mictrot u rbi nes
PV = Photovoltai cs

Sou rce: Fina l Rep or t, 1998. CA DER
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ROLE OF DISTRIBUTED GENERATION

Diagram 1 illus tra tes the key roles that di stributed ene rgy re ­
so u rces (DE R) and combined h eat and p ower (C H P) ha v e in
restr uctured electricity markets. In addition to the traditional cus tome r
load management and peak shaving , load suppo rt, and the deferral or
elimina tion of new or up graded tran smission and distribution proj ects,
DER and CHP can provide voltage and frequency suppo rt, load reduc­
tion , sp inning reser ves, power factor correc tion, and othe r anc illa ry
services . Also, DER will enable customers to arbitrage their electricity
costs aga ins t the cost of their on-si te pow er.

Diag ram 1 also illus tra tes the major conund ru ms that DER and
CHP pose to regul ators of competitive electricity markets.
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Whether utility distribution companies should have a role (in own­
ing and installing DER and CHP) other than the management of
the distribution wires.

Whether distribution rates should be unbundled to allow compen­
sation for ancillary services.

Whether interconnection and safety standards need to be specially
developed for DER and adopted expeditiously in order to have a
competitive distribution market.

Whether dispatch protocols for DER should be developed by the
independent system operator.

Whether the air quality regulatory paradigm should be revised to
address the air quality implications of gas-fired DER technologies.
For example, is pre-certification of technologies the most prudent
approach to ensure timely entry of DER?

Whether the possession of emission offsets by holders of permits
for existing facilities in attainment areas represents otherwise un­
intended constraints on a fluid, efficient and competitive market.

ECONOMIC JUSTIFICATION-ONE PIECE OF THE PIE

Generally, gas-fired reciprocating engines and small industrial tur­
bines in stand-alone or CHP applications, from strictly a rate
comparison perspective, are competitive with electricity rates of 6 cents /
kWh and higher.

Yet, economic rate comparisons often fall short of the expectations
of energy facility managers and chief financial officers. Other factors
include:

Costs
• Special interconnect circumstances and charges
• tax consequences
• business shutdown for plant installation
• Other customer specific costs
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• Continued prod uction-no loss of prod uct
• Lower costs d ue to unmanned operation
• Avoidance of emission sanc tions

• Comparisonof U.S. Rates and
Distributed GenerationCosts
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E Source adds othe r efficiency-related services" to simple cost sav­
ing s. Determining yo ur audie nce, the facility manager , maintenance
eng inee rs, or the CFO is key to presenting efficiency related se rvices.

• Marketing the "g reen-ness" of ene rgy efficient lighting wa s often
ove rloo ked in the past as a public relations opportunity. Being per­
ceived by the public as "being green" sells to senior managers
more so than to facility managers.

More and more firms are bu ying power from renewable re­
sources, paying the premium cos ts for "green-energy." These firms,
such as select KMart, McDonald s, and TARGET stores, are po si­
tively view ed as environmen tally conscious by their cus tomers.

I E-Sou rce Griefing; EG-99-9; Selling Ene rgy Efficient Services to Luge Co m me rcia l Firm s:
Opera ting Cost Reducti ons Are Not the Kev: Ma v 1999



53

• Decreased power costs from a ut ility equa tes to increased re-sa le
value of a propert y. This sells to propert y man agement staff that
buys, rent s, and sells p ropert y.

• Product manufacturing, retail sa les, and jobs requlflng applied
in telligence may be enhanced by ene rgy efficiency measures that
improve indoor envi ronmen t and comfort. Whil e difficult to corre­
late, some compa nies may place a high value on measures that
improve worker productivity.

The Sacramen to Municipal Utility District' s cus tome r service
center's extens ive use of daylighting in lieu of electric lights saves
556,000 a year in electric bills. Ho wever, what is exciting research­
ers, builders, and SMUD is the effect on the people insid e. Ene rgy
cos ts about $2 per squa re foot pe r year, and peopl e's sa lary cos t
about $200 per square foot per year in an office bu ild in g. Any im­
provem ent in sick leave or productiv ity will payoff far more
quickly than energy savings ."

• Reduced insurance prem iums. Insurance costs abou t 20 cents per
squa re foot in US office buildings, abo ut the same as HVAC or el­
evator maintenance and rep air. A very few insu rance compa nies
are reducing premi ums for ene rgy efficient bu ildings.

• Ne w ene rgy efficien t eq uipme nt translate to improved perfor­
mance and lower ma intenance and repair cos ts.

THI NKING OUTSIDE OF THE BOX

The City of Glasgow, Kentucky, crea ted an "Info-tricity" Utility
ou t of their municipal utility. What began as an inves tiga tion in 1988 of
alternat ives to the cable and phone company en de d in the provision of
combined services -cable TV, ph one, Internet, class room instruction,
notices of comm uni ty even ts, real-t ime kid soccer games on the TV, an d
electric bill ing. The Info-tricity also found that their ra tepayers signed
up in grea t numbers for load -shedding in excha nge for "free H BO" after
previous offers of d iscounts on their monthly bills we nt unheed ed .

'Sacramen to Bl'e, June 28, 1':J':J':J.
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Glasgow is still engaged in skirmishes, but this now classic story
underscores that customers have a higher perceived value for the con­
venience of consolida ted services . As life gets more complicated , people
wa nt their services to be simplified and often are will ing to pay more.

The message of Glasgow is that people don't bu y kilowatt-hours or
a pa rticular DG techn ology, unless they opt for green-ene rgy , above all,
they bu y comfort, convenience, safe ty, information , en tertainme nt, (an d
in small town s) a sense of community.

MA RKET PUN CH-OUT

DG and CHP proponents are looking down the road for success fu l
market penetration and compe ting in markets that allow robust compe­
tition. Gas -fired reciprocating eng ines fewer than 10 megawatts (MW)
and industr ial turbines under 20 MW are the first wave of DG technolo­
gies. Othe r eme rging techn ologies like microturbines and fue l cells ha ve
fostered stra tegic alliances.

Meanwhile, DC and CHP detractors have surfaced a new argu­
ment: tha t DG and CHP are alternatives to merchant power plants. This
focus steers the d iscussion to a frui tless end . Perhap s th is end is in­
tend ed ; like a d iversionary tactic, proponents of th is argument seek to
obfu scate the debate.

Clearing the smoke reveals tha t this is not an issue of David versus
Golia th, i.e., sma ll DG against merchant power plants and which is best
to serve ratep ayers and the environment. Thr ee responses have come
for th. One , DG an d CHP complement, and in fact streng then the exis t­
ing power grid . Two, sma rt Energy Service Suppliers (ESPs) are stocking
their po rtfolios with merchant powerplant s that include technologies of
ALL sizes and types, And third, investors character ize large merchant
plant s as highl y levera ged , high fixed cost projects that p lace them at a
siza ble di sad vantage to its lesser burdened competitors.

STRATEGIES IN COMPETITIVE MARKETS

How do market participa nts- the buyers and sup pliers- pos ition
them selves in this new market? The bu yer's side is simple. The Ci ty of
Glasgow stor y resonates the earlier po int that whi le the mission of de-
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liverin g safe, reliable, and reasonable cos t energy has not changed, the
packagin g of many assoc iated serv ices in a simplified manner is pa ra­
m ount. Buyer s w ill now demand the convenience of consolida ted
services .

For the ESP, however, the chall enge is at the top of the pyramid .
The top of the pyramid is the cornerstone that allows the ESP to be of
true value . Beneath this are all the tradition al services that ESPs do.

The corne rs tone is comprised of two key functions. First, the ability
to assess wha t need s to be done for a custom er or aggregated gro up of
cus tome rs . The trad itional approach to a customer 's needs to cu t cos ts,
often becau se the RFP dro ve the bids in this manner, is to jump in and
do an audit of the building envelope and of the customer's process be
it mak ing a "widget" or selling a product. Thi s audit led to recom­
mended ene rgy efficien t HVAC, lighting, and ins ulation measures to the
building envelope, and th en to meet whatever s tea m and electrica l
need s resulted in a prop erly sized power unit.

We need to back up and modify this paradigm. What need s to be
don e initially is for the compan y to do an in tern al asse ssme n t of its
needs and how its energy budget can help ach ieve those need s. This will
en tail for small compa nies, conside ring all aspec ts of the companies' op­
era tion or, for large compa nies , to bring in the peopl e respons ible for
those activities, such as the maintenan ce director , p roperty manager ,
human resource manager, facility manger , and CFO . The follow ing list
of qu est ions, at a minimum, need s to be asked . What va lue and weigh t
sho uld be accorde d to:

1. Econo mic feasib ility of the DSM/DG proj ect (s) versus alte rna­
tive power cos ts

2. Reduced maintenance and rep air
3. The public's perception of the company's or age ncy 's "green-

ness"
4. Increasing worker productivity and comfor t
5. Increasing prop ert y value for resale purposes
6. Tax consequences
7. Sh utdown conse quences
8. Permit and in terconnection obstacles
9. Avoidance of em ission sanc tions

10. Alliances and load aggregation to maximize arbi trage oppo rtu­
n ities
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The second function is applying the "appliance" that mastermind s
all componen ts to speak and sha re information, deliver ing highl y cus­
tom ized ene rgy and non-energy products. This goes beyond SCA DA or
simple data acqu isition.

• This device will in tegrate all information techn ology (IT) strea ms
coming from the power exchange , the independent sys tem opera­
tor, building management ene rgy sys tems, the cus tome r's 'manu­
facturing ' process, and on-site po wer assets.

• The device would also be able to combine the IT of agg rega ted cus­
tomers.

• Fina lly, the dev ice will be able to provide what has been missing
to date-real-time decision making capability.

Some human interv enti on may be required in very volatile and
d yn am ic markets, but the idea is to limit human part icipation exce p t for
establishing decision parameters at the front end or to re-tune param­
eters wh en appropriate.

Most utilities say that a few DG are "noise" on their

system and can be ignored. However, in significant

penetration, the stability of the grid is put in question

much like the visual metaphor of the plate acrobat who

keeps an ever growing number of plates spinning

smoothly on the end of long flexible rods.

DC 's successful penetration and effective use in mark ets" will de­
pend on remote managem ent and intelligence, While talked ab out
active ly over the past several year s, the busines s ben efits have not ye t
crys tallized . An d in fact, there are businesses that are doin g pa rts, but
not the wh ole. However, everyone agrees that as California and other
sta tes grapp le with the difficult issues of competition at the di stribution
level, the benefits wi ll become clear, dri ving the need for rem ote man-

':\s' lI lll ing regulatorv and inst ituti onal barriers are removed .
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age ment and in telligence.
Easier said than done. What are the "means" to accomplish this

task? The answer lies in Intern et appliances. A lesson can be taken from
subs ta tion automa tion whe re it is being found that the real business
benefits will be delivered by applications, not by informa tion itself.

Applications-in essence, computer algorithms that will

process and interpret information, and ultimately provide

decision guidance-have to be an important focus in the

next phases of the automation revolution.-Substation

Automation: A Real World Trial; Pace and Rubin. Elec ­

trical World; May/June 1999.

This quote is from a Pacific Cas & Electr ic Com pany project for the
firs t transmission substation (Cor tina, near William s in northern Ca lifor­
n ia ) to b e re trofi t te d wi th tr ansmissi on le vel automation and
superviso ry and contro l data acquis ition style contro ls. The extra pola­
tion to managing portfolio asse ts, including a multitude of DC un its is
plau sible. As in substation automa tion, human ability to ga the r, in ter­
pret and act on such information will be next to impossible. With many
un its ope ra ting wi thin a competitive power exchange many decisions on
commodity bidding can be made by algorithms.

CONCLUSION

The ability to ma nage many d iscrete DC sources has stymie d ESPs
from trul y providing value to their cus tomers and the compe titive mar­
ket. Fortunately, several start-up companies are targeting their wa res to
th is shor tcoming . Enflex, Encor p, SixthDimension and othe rs will p ro­
vide the Intern et ap pliance that will ult imately drive home tru e retail
access and competition.

The ideas and pos itions presen ted in this article solely reflect the views
of the autho r, and not Caterpilla r, Inc.
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