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In the early 1990’s I wrote a paper 
that was presented at several 
conferences that was titled The 

Greening of America: Environmental 
Issues Taking Center Stage. In that 
paper I explored a number of envi-
ronmental issues that were begin-
ning to have a profound impact on 
U.S. manufacturing. From the Clean 
Air Act to the Montreal Protocol, legis-
lative and regulatory initiatives were 
beginning to reshape the way prod-
ucts were being manufactured and 
beginning to heighten the awareness 
of global environmental issues.

Much of the focus at that time was 
on with removing chloro!uorocarbons 
(CFC’s) from the manufacturing cycle; 
both from industrial solvents and coat-
ings, and from air conditioning uses. 
CFC’s had been linked to degradation 
of the Earth’s protective ozone layer 

in the upper atmosphere; that layer 
being responsible for blocking and 
absorbing harmful ultraviolet radia-
tion coming from the Sun.

Because CFC’s are engineered to be 
stable and durable molecules to with-
stand extreme changes in tempera-
ture and pressure in their industrial 
uses, they prove to be long-lived mole-
cules when released into the atmos-
phere. This durability allows them 
to be carried aloft by winds to high 
altitudes in the Earth’s atmosphere 
where the Sun’s ultraviolet radiation 
breaks them down and releases the 
chlorine in their molecules. This chlo-
rine in turn reacts with ozone mole-
cules at these high altitudes in the 
atmosphere and depletes the layer of 
ozone. The concern is that over time 
the layer could be eroded enough to 
allow radiation levels to increase at 

ground level and produce harmful 
health and plant life effects.

This scienti"c correlation between 
CFC use and ozone depletion caused 
most industrialized nations to begin 
phasing out the use of CFC’s through 
the landmark Montreal Protocol 
agreement, an international treaty 
crafted to regulate and govern CFC 
use. Many CFC uses have since 
been reduced signi"cantly or phased  
out completely.

Today, a similar correlation is being 
drawn between carbon dioxide 
emissions and global warming and 
climate change. Although carbon 
dioxide emissions do occur naturally, 
the concern is man-made carbon 
dioxide emissions may be upsetting 
the natural balance and contributing 
to global climate change.

Developing North Carolina’s  

Future Energy Supply
 By Steve W. Smith, PE

Megawatt Solar’s innovative concentrating solar photo-
voltaic collector under construction in Hillsborough, NC.
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A large percentage of these man-made emissions come 
from the burning of fossil fuels. Coal and oil fuel most of 
the world’s economies, including the United States. With 
a plentiful supply of relatively low-cost energy, fossil fuel 
uses have grown, and so have carbon dioxide emissions. 
Ironically, energy costs have become less of a component 
of overall manufacturing costs, and many global manu-
facturers have focused on reducing labor costs instead. 
Many manufacturers have moved or sourced their manu-
facturing offshore, to the Far-East, or to Latin America in 
search of lower labor costs, at the same time increasing 
the use of fossil fuels required for transportation of these 
manufactured goods.

Global Warming and Climate Change
Global warming and the “greenhouse effect” are not new 
phenomena. In fact, life on this planet wouldn’t exist 
without the bene"cial trapping of the Sun’s warmth in our 
atmosphere. Temperature extremes would otherwise be 
too great for life to exist on this planet. So the right amount 
of global warming is a good thing. For millennia there has 
existed a natural cycle of warming and cooling of the Earth 
caused by natural events. Ice ages have come and gone, 
forest and deserts have appeared and disappeared, and 
land masses have moved and reformed. All caused by or 

Residential-scale photovoltaic array installed by Honey 
Electric Solar, Inc.
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contributing to the Earth’s natural 
cycles of warming and cooling.

Today, scienti"c evidence seems 
to suggest that the Earth is in a 
warming cycle. That fact seems less 
in question than the question of 
whether this warming cycle is being 
caused by man’s in!uence and use 
of fossil fuels. Obviously the concern 

and effect scenarios, and much of the 
blame seems pointed toward man’s 
development and use of fossil fuels.

Global climate change has become 
the term replacing global warming 
in the world’s vocabulary, primarily 
because global warming is only a 
part of the overall environmental 
issue. Ultimately it is the long term 

There are three important compo-
nents in meeting North Carolina’s 
growing energy needs: 1) Energy 
ef"ciency initiatives, 2) a balanced, 
diverse mix of future generation 
sources that includes renewables, 
and 3) a legislative and regulatory 
climate that supports both.

North Carolina’s population is 
expected to soar approximately 
50 percent – from 8 million to 12 
million people – by 2030. To meet 
this growth, Duke Energy plans to 
invest more than $7 billion over the 
next three years in new power plants, 
environmental controls, and power 
delivery improvements. These are 
long-term investments designed to 
serve customers for decades while 
keeping rates competitively below 
the national average. And they are 
also contemplated in reducing the 
overall carbon footprint.

Energy Ef!ciency
Energy ef"ciency should be consid-
ered as much a part of the genera-
tion mix as traditional fuels. Clearly, 
the cleanest kilowatt of electricity 
is the one not produced. To make 
ef"ciency an integral part of every-
one’s lives will take time and require 
personal changes to be made in 
energy choices and consumption. 
Energy ef"ciency will also impact 
the way utilities plan for the future. 
Regulators should reward utilities for 
investing in systems and products 
and services that lead to more ef"-
cient energy consumption, and not 
just electricity consumption.

Last year Duke Energy Carolinas "led 
such a plan with the North Carolina 
Utilities Commission designed to 
give customers more alternatives for 
reducing their electric power bills, 
and do so without sacri"cing comfort 
and convenience. The proposed 
approach allows impartial choices 
about whether to invest in new 
generation or in energy ef"ciency. 
And it allows more investment in new 

is whether we are upsetting the deli-
cate natural balance of the planet’s 
cycles and tipping the scale beyond 
where it has been, or from which it 
can recover.

Over the last ten years that concern 
has been one of the key drivers of 
the growing momentum of all things 
environmental. Additional scienti"c 
evidence on global warming and polar 
ice melt followed by an active Atlantic 
hurricane season in 2005 with 28 
named storms, including Hurricane 
Katrina, have all heightened these 
concerns. Whether connected to 
global warming or not, the world has 
been bombarded with global cause 

Small scale hydroelectric generating facility.

climatic changes being associated 
with man’s impact on the planet that 
are the real concerns. This debate 
will, no doubt, continue.

In the mean time there are real issues 
about planning the future energy 
supply needs for North Carolina. How 
do we develop new energy resources 
that are necessary to sustain North 
Carolina’s economic prosperity and 
growth, and at the same time balance 
the need to help reduce the overall 
global impact of energy use?

Energy Ef!ciency and New 
Generation Both Needed to 
Secure our Energy Future
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technologies and expansion of products and services to 
help customers better manage their electricity costs.

This proposal seeks to meet half of the 3,400 new mega-
watts of power Duke’s North Carolina customers will need 
by 2012 with energy ef"ciency. As we are successful in 
reducing electric power demand, customers who partici-
pate in these programs will pay 10 percent less than the 
cost of building and operating new power plants that 
would have been otherwise required.

Customers who do not participate in the energy ef"ciency 
programs will see higher electricity bills than those who 
do participate. Customers who actively participate may 
be able to reduce their energy use enough to completely 
offset the costs of these energy ef"ciency programs that 
would be part of their electric power bills.

New Generation
Even though energy ef"ciency will help reduce customers’ 
demand for electricity, new electric generating plants 
will still be needed to meet population growth demands 
and to replace retiring generation facilities. These new 
generation facilities will come from a broad spectrum of 
sources, both traditional and renewable. This moderni-
zation of the generation !eet with newer, more ef"cient 
generation will also produce lower emissions and better 
conserve water resources.

For example, Duke Energy’s proposed Cliffside Steam 
Station Modernization Project features the retirement of 
older coal-"red units and the installation of a new state-
of-the-art pulverized coal-"red unit that will help reduce 
the site’s overall air emissions and water use. It is one of 
only two projects of its kind in the nation to receive federal 
“clean-coal” tax credits – indicating it is on the leading 
edge of environmental technology.

Another is Duke Energy’s recent "ling of a license appli-
cation with the Nuclear Regulatory Commission for the 
William States Lee Nuclear Station in Cherokee County, 
South Carolina. This next generation nuclear facility 
will be state-of-the-art and re!ect a standardized plant 
design that requires fewer moving parts and systems. 
Expanding the use of nuclear energy is critical for 
addressing climate change issues, because it is the only 
large-scale source of power generation that produces no 
greenhouse gas emissions.

Both North Carolina and South Carolina have recently 
enacted legislation allowing utilities to recover develop-
ment and "nancing costs for new power plants before 
they are placed into service. This legislation is critical to 
facilitate the construction of new nuclear plants, which 
will be essential to the effort to “decarbonize” the genera-
tion !eet over the long term.
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Duke Energy is also seeking power 
from renewable resources such as 
wind, solar, hydro, and biomass. 
Last year Duke issued the "rst ever 
Request for Proposals (RFP) in North 
Carolina speci"cally targeted toward 
renewable energy supply. This RFP 
process continues and will ultimately 
deliver renewable energy to the grid 
to help satisfy North Carolinas renew-
ables directives.

Taking the Long View
The focus of any energy plan should 
be to make long-term investments 
that will stand the test of time. Today, 
Duke Energy’s rates are below the 
national average thanks to excel-
lent operations and to wise deci-
sions that were made decades ago 
about supplying North Carolina with 
a diversi"ed portfolio of genera-
tion resources. Through the support 
of regulators, legislators, and 
customers, a comprehensive energy 
plan for North Carolina will continue 

to build on that tradition and produce 
cost effective solutions that will meet 
customers’ future demand for energy 
supply, while growing our economy, 
and improving the environment.

Energy Planning
Investor-owned utilities in North 
Carolina "le an annual plan that 
forecasts future electric needs in 
the state, and the resources that 
will be used to meet those needs. 
This planning process is carried 
out from a least cost integrated 
resource planning perspective. In 
other words, proposed new genera-
tion plants must demonstrate they 
are the least-cost option available 
to supply the amount of electricity 
needed. Many sources of genera-
tion are evaluated in this process, 
including renewable sources of 
generation. However, many sources 
of renewable energy cost more to 
construct and operate than tradi-
tional generation resources, so it is 

harder for these projects to re!ect 
the lowest overall cost.

Much of the renewable energy gener-
ation that utilities have built over time 
has been hydroelectric generation. 
To that point Duke owns and oper-
ates more than 2,000 megawatts of 
renewable hydroelectric generation 
in North and South Carolina making it 
one of the largest hydroelectric !eets 
in the investor-utility world. While this 
low-cost and relatively environmen-
tally benign resource can make a 
large contribution to North Carolina 
renewable resources, recent drought 
conditions have reduced its ability 
to make a large contribution to the 
overall energy supply.

Senate Bill 3
In 2006, the North Carolina Utilities 
Commission responded to a request 
by the Environmental Review 
Commission (ERC) of the North 
Carolina General Assembly to under-

future energy
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take a study of the potential costs 
and bene"ts of enacting a renewable 
energy portfolio standard for North 
Carolina that would promote addi-
tional renewable generation devel-
opment. The Commission engaged 
La Capra Associates to perform 
this analysis and presented the 
results to the ERC on December 13, 
2006. From there a multi-faceted 
legislative working committee met 
during the "rst half of 2007 to craft 
proposed legislation.

On August 20, 2007, North Carolina 
became the "rst state in the 
Southeast to adopt a Renewable 
Energy and Energy Ef"ciency Portfolio 
Standard (REPS), colloquially known 
as “Senate Bill 3”. North Carolina 
joins 26 other states and the District 
of Columbia that have some sort of 
renewable energy portfolio standard. 
Under this new law, investor-owned 
utilities, cooperatives, and municipal 
electric suppliers will be required to 
meet some of their future energy 
needs from renewable energy 
resources and energy ef"ciency 
initiatives. Investor-owned utilities 
are required to meet up to 12.5% of 
their energy needs through renew-
able energy resources and energy 
ef"ciency measures by 2021. Rural 
electric cooperatives and municipal 
electric suppliers are subject to a 
10% REPS requirement by 2018.

Electric power suppliers will be able to 
comply with the REPS requirement in 
a number of ways, including the use 
of renewable fuels in existing electric 
generating facilities, the generation 
of power at new renewable energy 
facilities, the purchase of power 
from renewable energy facilities, the 
purchase of renewable energy certi"-
cates, and the implementation of 
energy ef"ciency measures.

Renewable energy facilities include 
facilities that generate electric 
power by the use of a renewable 
energy resource, combined heat and 
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Catawba County’s existing 3 MW Land•ll 
Gas generation facility

Habitat for Humanity Home in Hickory 
with 4 KW photovoltaic system and solar 
hot water heater
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power systems, and solar thermal 
energy facilities. Renewable energy 
resources include solar photo-
voltaic, solar thermal, wind, hydro-
power, geothermal, ocean current 
or wave energy resources; biomass 
resources, including agricultural 
waste, animal waste, wood waste; 
spent pulping liquors, combus-
tible residues, combustible liquids, 
combustible gases, energy crops, or 
land"ll methane; waste heat derived 
from a renewable energy resources 
and used to produce electricity or 
useful, measurable thermal energy 
at a retail electric customer’s facility; 
and hydrogen derived from a renew-
able energy resource.

Duke supported this comprehen-
sive energy plan for North Carolina 
because it exempli"es a balanced 
diversi"ed resource approach for 
North Carolina’s future energy 
supply. State initiatives that estab-
lish a Renewable Portfolio Standard 

requiring a certain percentage of a 
utility’s generation to be from renew-
able sources are able to be tailored 
for each state’s circumstances. An 
example is Senate Bill 3’s require-
ment that a certain amount of gener-
ation come from solar, poultry waste, 
and swine waste powered resources 
to ensure that all renewable technol-
ogies be considered. Some of these 
technologies will certainly cost more 
than traditional sources of genera-
tion, but the offsetting environmental 
bene"ts should help balance the 
overall costs.

There has been much discussion 
about a federal standard for renew-
ables supply, but Duke Energy is 
concerned that a federal one-size-
"ts-all approach will fail to recognize 
that what works in California or Texas 
may not work in North Carolina, or 
vice versa. Since the cleanest power 
plant is one we don’t have to build, 
it is important that electrical power 

saved through energy ef"ciency initi-
atives also be counted as part of a 
renewable portfolio. North Carolina’s 
new energy bill recognizes this fact 
and permits up to 40% of the overall 
obligation to be met by energy ef"-
ciency initiatives in 2021.

The Rulemaking Process
On August 23, 2007, the North 
Carolina Utilities Commission issued 
an Order Initiating Rulemaking 
Proceeding in Docket No. E-100, Sub 
113 soliciting proposed rules, rule 
revisions, or any other comments or 
suggestions from interested persons 
to assist the Commission in drafting 
proposed rules to implement Session 
Law 2007-397. On October 26, 2007, 
the Commission issued proposed 
rules for comment.

The Commission established an expe-
dited schedule in this proceeding in 
order to have the new rules in place 
by January 1, 2008, the effective 
date of the REPS provisions of the 

future energy
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new law. Petitions to intervene to become formal partici-
pants and parties of record in this proceeding and written 
comments, as requested in the Commission’s Order, 
were required to be "led with the Commission in early 
November, and Reply Comments were required to be "led 
by mid-December.

By the time this article reaches publication, the North 
Carolina Utilities Commission will have issued an imple-
menting order in this rulemaking docket.

Renewable Energy Development
The NC GreenPower Program was recently created in 
North Carolina as a voluntary way to encourage the 
development of additional renewable resources. Electric 
customers can choose to buy a portion of their monthly 
energy needs from renewable resources for a small fee 
that is added to their bill. Currently that cost is $4 per 100 
kWh renewable energy block for a residential customer, 
and $2.50 per 100 kWh block for bulk purchasers of 
100 blocks or more. This money is passed along to 
the Advanced Energy Corporation, a non-pro"t energy 
organization based in Raleigh which administers the NC 
GreenPower Program. Advanced Energy then contracts 
with energy suppliers to deliver renewable energy to the 
grid on behalf of these subscribers.

More than 12,600 customers in North Carolina currently 
purchase a portion of their energy supply through 
the program from more than 100 renewable energy 
suppliers across the state. Additional information on 
North Carolina’s GreenPower program may be found at  
www.ncgreenpower.org.

New Renewable Generation
While renewable energy projects typically cost more to 
develop than traditional sources of energy, their payback 
is helped by incentives, tax credits, and overall less air and 
water emissions. Currently more than a dozen new renew-
able projects are under development in North Carolina.

On the surface, land"ll gas (LFG) projects appear to be 
some of the easier projects to develop. Methane gas 
released from the natural breakdown of garbage in the 
land"ll often must be captured and destroyed to reduce 
the methane’s ozone depletion potential. Instead of 
!aring this gas, it can be diverted to an engine-generator 
set and used to produce electricity. The challenge for LFG 
projects will be interconnection to the grid, as many land-
"lls are located away from where electric grid infrastruc-
ture is located.

Across the United States wind generation may offer the 
greatest potential for producing affordable renewable 
electricity. However, North Carolina’s best wind potential 
areas are located in the mountains and along the coast 

and off-shore. Existing ridge laws with affect development 
in the mountains, and grid infrastructure will be a major 
consideration for off-shore projects.

Solar photovoltaic technologies (PV) also offer tremendous 
potential. Current !at plate PV collectors, however, are the 
most expensive renewable electric technology. Systems 
can cost upwards of $10,000 per installed kilowatt.

MegaWatt Solar, LLC, located in Hillsborough, NC is devel-
oping the next generation of concentrating solar photo-
voltaic collector. MegaWatt Solar’s innovative design 
utilizes signi"cantly less silicon in a tracking array and 
achieves a much greater power generation density than 
traditional !at-panel solar collectors. Their goal is to close 
the gap between the cost of photovoltaics and conven-
tional technologies.

New research and development is also underway in 
North Carolina to produce renewable energy generation 
resources from biofuels, and animal and poultry-waste 
"red generation.

Fibrowatt, LLC fresh off the commercial success of devel-
oping the United States’ "rst poultry-waste "red genera-
tion station in Benson, Minnesota is proposing to develop 
up to three similar plants in North Carolina. These plants 
will consume a major portion of North Carolina’s poultry-
waste, thereby signi"cantly reducing a rapidly growing 
environmental disposal issue for the poultry industry. 
Helping to resolve this issue will help North Carolina’s 
poultry industry continue to thrive and even grow.

As Senate Bill 3 is implemented in North Carolina, the 
number of renewable energy generation projects is 
expected to grow dramatically. These projects offer the 
potential to help North Carolina achieve the mutual goals 
of continued economic prosperity and an available, afford-
able energy supply.

Non-Utility Electrical Generation
With all the recent “green” power and renewable energy 
initiatives, folks in North Carolina may not realize that 
Duke Energy Carolinas already supplies and purchases 
a signi"cant amount of energy generated from renew-
able resources and energy ef"cient generation, and has 
for many years. A growing number of customers produce 
some of their energy needs directly with their own genera-
tion. Duke provides backstanding service to many of 
these customer generators so they can continue their 
operations even if their generator isn’t running or is down 
for maintenance.

History
Many of Duke’s earliest industrial customers in the 
Carolinas owned their own generators to produce elec-
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tricity before there was an electric 
power grid. As electricity became 
more prevalent and electric grids 
expanded during the "rst half of 
the 1900’s, many manufacturing 
customers found it more affordable to 
buy electricity from the electric utility 
rather than keep operating older and 
less ef"cient generation. By the early 
1960’s all but the largest industrial 
customers were out of the genera-
tion business, buying their electricity 
from utilities like Duke Energy.

Although Duke Energy had purchased 
electricity from several hydroelectric 
generators for decades, it wasn’t 
until after the energy scare of the 
mid-1970’s that the focus returned 
to third-party and customer-owned 
electric generation. The US Congress 
passed an energy bill in 1978 titled 
the Public Utility Regulatory Policies 
Act (“PURPA”). PURPA dealt with 
several energy industry issues and 

required investor-owned electric utili-
ties to interconnect and purchase 
power from non-utility owned gener-
ating facilities as long as those facili-
ties meet a set of guidelines.

A facility that meets those stand-
ards and guidelines is deemed to 
be a “Qualifying Facility” or “QF” 
under PURPA. PURPA broadly 
defined two types of Qualifying 
Facilities, Cogenerators and Small 
Power Producers.

Cogenerators produce electricity and 
another useful form of thermal energy 
(such as heat or steam) that can be 
used for industrial, commercial, resi-
dential or institutional purposes. This 
two-fold use of a fuel source is more 
ef"cient that just producing heat or 
steam for a process or just gener-
ating electricity alone.

Small Power Producers produce 
energy from renewable resources 

such as wind, solar, hydroelectric, 
geothermal, biomass, or some 
waste product.

Duke already had published rate 
schedules that allowed generation 
customers to produce some of their 
own electric energy, but after PURPA 
was passed into law, Duke published 
several new rate structures in NC 
and SC. These schedules included 
new buyback rates and allowed 
customers to purchase supplemental 
needs and standby service to provide 
for electricity when the customer’s 
generator wasn’t running.

A number of old industrial sites were 
redeveloped in the early-to-mid 1980’s 
to sell all of their energy to Duke. Many 
were hydroelectric sites that had been 
part of older textile mills. Several 
cogeneration facilities were also built 
and several customers modi"ed their 
existing faculties to produce electricity 
for self-use or to sell to Duke.

future energy
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INTRODUCING A BALANCED SOLUTION  FOR THE FUTURE.

At Progress Energy, we're using innovative and  

environmentally responsible solutions to meet our area's 

growing energy needs. We are expanding our energy-

ef®ciency programs to help you save energy and money. 

We are supporting advanced technologies like solar power and plants  

fueled by vegetation waste. We are investing in existing power plants to 

ensure their safe, ef®cient operation while assessing  

the need for new plants and better ways to get  

electricity to you. The result is clean, reliable, affordable  

power ± for today and tomorrow. To learn more 

about our bright thinking,  

visit progress-energy.com.

Today Duke Energy Carolinas purchases some or all of the 
output from more than seventy-"ve (75) PURPA Qualifying 
Facilities, including more than 50 photovoltaic installa-
tions. These generators have the capability of producing 
more than 150 MW of electricity.

Another twenty commercial/industrial Duke-served 
customers in the Carolinas generate and use some 
portion of their overall electricity needs from various types 
of generating facilities.

The number of non-utility generators is expected to grow 
dramatically now that North Carolina is implementing 
a Renewable Portfolio and Energy Ef"ciency Standard 
(“REPS”) that will require a portion of the energy gener-
ated in NC to come from renewable resources. This legis-
lation will likely spur additional project development.   

Steve W. Smith, PE is Manager, Wholesale Accounts for 
Duke Energy Carolinas in Charlotte, NC. He is respon-
sible for managing business relationships with Duke’s 

wholesale and non-utility generation customers in North 
Carolina and South Carolina. He is a past-President of 

PENC and elected as a PENC Fellow in 2007. 

Type of generation # of Projects

Hydroelectric projects 24

Solar Photovoltaic Projects 53

Wind generators 1

Land"ll Methane Gas 2

Cogeneration projects 1

Customer Generators on the Duke 
Energy Carolinas System that sell 
some or all of their output to Duke:
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