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Natural Gas Energy Policy Council Objectives

Develop a long-term energy policy that includes:

* Energy efficiency
* Low carbon energy supply

* Low carbon transportation

* Which are...

Reliable
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Priority of Solutions

1. Pursue natural gas related
energy efficiency
programs

2. Support policies to
increase the supply and
use of natural gas

3.Utilize natural gas as
a transportation fuel
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Energy Efficiency Potential:
Energy Savings

Proposed policies are projected to save up * Efficiency measures

to 120 trillion BTUs annually by 2020-
weighted savings by source shown in chart

provide positive net
present value (NPV)

* Techniques leverage
inherent efficiencies of
direct use combined
with reduced loads and

efficient appliances

* Energy savings are
calculated for gas end
uses only, although
savings can include
other fuels (e.g. CHP
reduces grid supplied
electricity consumption) .

DS fSmart Grid
2%
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Energy Efficiency Potential:
Emissions Reductions

Proposed policies are _
Matural Gas Vehicles

projected to reduce Appliance Standards a%
6%

carbon dioxide
emissions by up to 13.4
million meftric fons

annually by 2020-
weighted reductions by
source shown in chart B”"d'"fu':?mf'“
DEM/Smart Grid
2%
Industrial EE
4%,
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Energy Efficiency

0

Energy Potential- 2020 Policies Pollutamis- People
Efficiency 2020
-Promote CHP supportive rates and tanffs
-CHP directed financial incentives
Feduce anmmal -Output based air regulations and $1.500 KW (electricity
Primary energy enhanced permitting '“F ity) with p to Up to 9,000
consumption by - BED&D programs Y)W ] LT
L i $400 million in Reduce | cummlative highly
up to 67.0 -Consider meluding CHP/waste heat . >
o3 . commercial and Co2 skilled techmical
Combined | Tillion BTUs,  recovery RECInRPS | o cirial enerpy cost | emistions |  jobe by 2020
meluding up -Coordinate with EPA CHP Parinership
Heat & _— savings from avoided [byupto 2.0| (basedonUS.
tol 7,000,000 -Comnsult European CHP Directive best -
Power (CHF) MWh . des 13% of electrics electricity and gas mullion DOE CHP report
practices (CHP provides 13% of electricity purchases (using metric tons | jobs methodology-
electricity & services 15% of the heating market in : : :
. national EIA projected | (MMT) see appendix for
production EU-15) electricity and gas reference)
(3,000 MW | -Consult Alhance to Save Energy position ices in 2020)
total capacity) on efficiency best practices prces m )
-Consult National Academy of Sciences
on Energy Efficiency Cwvicle best practices
-Encourage policies that balance Eﬁ:;lmml sector are
fndust mmmmlm with fumsadjmﬂ}r.must Threugh reducing
msirial manmufacturing competiveness through - ive Beduce non-labor costs
Sector: Waste | Feduce ammmal | affordable energy supply and efficiency | . i uEI.gz and the most Co2 {(e.g. energy) 1t can
heat recovery, | primary energy -Offer tax incentives for energy Efﬁmmcy cost_effective Emissions imprm_re
steam consumption by ﬂ.udufferwhmtmyga_smagyef_ﬁcmu_:y - tabions. Tt bjrul_}t_uﬂ-ﬁ wm'ldmde
systems, up to 10.2 programs. Focus on high energy intensity i }Iiw. <oluti mullion competiveness;
process inllion BTUs sectors using improved controls, high thal?mi te very metric tons | thus, saving North
heating efficiency boilers, and waste heat recovery £1vorable on (MMT) | Carolma qn:]nshy
systems, while pursuing hybrid gas vestments. related jobs.
renewable systems B&D. ($1.0 — $4.0 MBTU) )

MNatural Gas
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Matrix: Energy Efficiency

Energy Efficiency

Potential- 2020

Policies

-Provide Incentives for mtelligent gas
and electnc metermg systems

Pollutamts-
2020

People

: : . Design and
w annual | Provide C_us_mmers with real-time gas Cost of Saved ':.I}.E installation work
primary energy | and electricity usage feedback to save Eperev Vari emISS10Ns : oy

. ] - gy Vanable will occur withm
DSM /Smart Grid | consumption by | consumers money and reduce energy ($0.0 — $6.5 by up to 0.2 North Carolina
up to 2.3 tnlhon usage IwiBTLT}- mullion Jobs totals
BTUs -Promote natural gas technologies as metric tons 1
part of DSM/Demand response EE (MMT) '
Programs
Sigmficant jobs
potential- the
-Structure and evaluate electric and gas work 13 hands—on |
efficiency programs in a manner that site-specific labor
allows collaboration (cost —effective Reduce that cannot be
Building Retrofits Reduce annual | bulding retrofits IEd.lJ.C-’E:I electmicity and Cost of Saved coz uutmu.n::;id
includine appliance | PPIATY EOETEY _ gas usage). Epersv Variable | Z2ssions OVETseas arn
l'etidr:EenI:[:}l;:F consumpiion by -Cunglder Tevplmng loan programs, I:’H%I— §11.5 by up to 13| employees skills
thermal programs up to 18.3 financmg districts and other state and MBTU) million that amy
tnllion BTUs municipal approaches to financing metric tons experienced
retrofit applications (MMTH constmction
-Bmldmg energy and GHG emssions worker or HVAC
labels mmstaller can
acquire with
minimal fraining.

MNatural Gas
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Matrix: Energy Efficiency

Potential-

Policies

Pollutamnts-

Energy Efficiency

2020

-Adopt bulding codes that leverage all cost
effective efficiency opportunities
-Support codes that encourage comphiance
based on fossil fuel and/or GHG emission

budget (*see Efficiency Appendix for more

2020

People

- Appliance energy and GHG emissions
labels

Feduce annual . . Cost of Saved | Feduce CO2
Building Codes / P | PFIEIY €OeEy Promote lmmpmvedumhn}ilding code Energy | emussions by up
New Buildines consumption B compliance Variable to 1.0 million | Unknown.
g by up to 13.7 IR — ($0.0-87.0 | metric tons
trillion BTUs | - Fromote buildmg code traming MBTU) QMMT)
programs; code compliance 15 the lowest
hanging frot. As codes improve, the savings
opportunities will merease.
-Encourage numicipalities to adopt more
aggressive local codes.
-SupPurt stricter efficiency appliance and
Reduce annual equipment standards for both federally- Cost of Saved | Reduce CO2
- regulated and non federally regulated .
Primary energy . ( hi Y hines) Energy emissions by up
Appliance Standards | consumption appliances (e.g. e = Vanable to 0.8 mullion Unknown.
byupto 11.4 . X ($0.0-%5.0 metric tons
trillion BTUs -Enforce apphance and equipment standards MBTU) MMT)

MNatural Gas
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Matrix: Energy Efficiency

0

Energy Potential- 2020 Policies Pollutants- 2020 People
Efficiency
-Continue to grow natural gas energy
efficiency (EE) programs to increase
Potential fimding of | the scope and depth of the program
m]:::ﬁ'e:gm;w portfohio’s total energy savings Tob growth
0.5%t015%cf | -Align the financial interest of Pm““]E direct Eﬂ;i":‘ erey
retall delivenes uhilities to promote energy efficiency “EEmgs gas Lency
Programs Funding levels of EE progratis. Eresi
Natural gas Pntmha._l savings on Program savings will Saving 1% of I 1
energy NC retail deliveries | -Ensure programs address short and | vary depending cn 1 deliveries hen as
effici approximately 10-30 | long term sm.rmgs goals including all | the size and type of would red NC
- million therms of direct savings programs (Le. residential, o mmore
programs | CO2 emuissions | residents and
natural gas or $12 - appliance rebates, whole-house commercial, and/or : o | busi
$36 million retrofits) and non-direct savings | industrial programs | “PFrOXimately nesses
g N = 1 million metric | identified the
ammually, based on | programs (iLe. education and training) tons (MMT)
the market value of by 2020 :HEY
natwralgas | -Encowrage coordiuation between anmually vings
electric and gas utilities that
rﬂ:-ugmz;es program synergies and
maximizes primary fuel and
EIMISSI0NS SAVINES

MNatural Gas
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Energy Supply

1. Increase use of natural gas for electricity

production

North Carolina Electricity
Production By Source

petroleum - Renewables
0% 1%

Natural gas Combined Cycle
power plants are:

(1) 40%+ more efficient than coal
while

(2) emitting 60% fewer carbon
dioxide emissions

10
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Energy Supply

1. Increase use of natural gas for electricity
production

Increased solar and wind power
generation will create more
variability in the supply of
electricity. Natural gas electricity
generation is an effective reserve
given quick start-up, low capital
costs, high efficiencies and low
carbon intensity.
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Energy Supply

l. Increase use of natural gas for electricity

production
2. Continued supply of cost-effective clean
namral gas EXHIRIT 4: COMBUISTION EMISSIONS
(PoUNDS,/RILLINN BT OF ENFRGY INPTIT)
Air Pollutamnt Combusted Source
hatural Gas ol coal
Carbon dioxide 117 000 R4 000 208 O
[GD?}
Carbhon monoxide 4C 33 208
(CO)
Nitrogen oxides a7 248 4nry
(NC.]
Sulfur dioxide (5Q;) 0.6 1.122 2591
FParticulates (PM) 7.0 84 2.744
Formaldehyde U.f50 0.220 VAL
Mercury (Hg! 0.000 0.007 0.01&

12
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Energy Supply

2. Continued supply of cost-effective clean
natural gas

The North Carolina Geological Survey
has 1dentified commercial quality
quantities from two geological regions:

(1)The Mesozoic basins exposed in the
Piedmont or beneath the Atlantic Coastal
Plain, and

(2) The Atlantic Outer Continental Shelf
(AOCS)
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Energy

Current

Matrix: Energy Supply

Optimal

Optimal

Supply

Natural Gas
Combined
Cycle
(NGCC)
Power
Plamts for
Electricity
Generation

Portfolio

3,129.437
MWh
(single
cycle)

015

Upto
12,072,837
MWh,
reducing
fossil fuel
use by up to
34 mlhon
BTU=

ammually
(116 mllion
BTUs of
avonded coal
— 82
tnlhion
BTUs of
mereased
natural gas
use)

2020

Upto
21,016,237
MWh,
reducing
fossil finel
use by up to
61 trillion
BTUs
annually
{202 trillion
BTUs of
avoided coal
use— 141
mllion
BTUs of
increased
natural gas

use)

. Pollatants-
Policies 2020 People
-It is important fo ensure system Enus - EI;;
wide fossil fiiel and carbon up to 11.25
reduction targels, not sector : T )
specific targats which would P;_AEE or;i:ugE toa Tic tons
penalize electric ufilittes for s selease, ttowil| | (MMT) | Tntermittent
building natural gas power plants pre = ;
cost roughly Construction
. : L $950/kW if the new | Compared to Jobs-
'] Mﬂ]mty“:w g‘imﬂ:l;iwlw = plants are located at| coal—it | estimated at
P N ‘5 Eress decommissioned would about
Energy over next 3 years coal plants to take | decrease | SOD/IGW of
Existing NC Clean Smokestacks | 2dvanageof | mercury | capacy
Act supports retiing old coal | yencencrire | giorides and
plants and building state-of-the-art —
NGCC plants oxides
by
nearly 100%.

Natural Gas

-Pursue in-state exploration for conventional and non-conventional natural gas beginning in high potential geclogical regions
udentified by North Carolina Geological Survey (Mesozoic basins exposed m the Piedmont or beneath the Atlantic Coastal

Plain, and the Atlantic Outer Continental Shelf (AQCS))

MNatural Gas

Camicriabie. Arsponsioh.

FSNB ENERGY.

Natural Gas. Making Everycay Life Better=

A -|||||||mm




Transportation

EMISSI{]NS'ﬁ

HARACTERIST|CS™

1. Natural Gas Vehicles

Up to 25%
Reduction in CO2
Emissions

Natural gas vehicles can be a key tool toward
reducing local emissions in North Carolina’s
nonattainment areas and increasing jobs.

Cummings Engines - Rocky Mount
Thomas Built Buses — High Point
Freightliner — Mount Holly
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Transportation
/Other

Matrix:

Potential- 2020

Policies

Transportation

Pollutants
|

People

Natural Gas
Vehicles

Reduce annual
petroleum
consumption by
up to 285
million gallons
of diesel and
gasoline
{approximately
70,000
vehicles) by
using 34 trillion
BTUs of natural
gas annually for
fransportation

-Provide incentives for the purchase and use
of large haul and fleet vehicles

-Promote production by original equipment
manufacturers and conversion
of vehicles to natural gas

-Provide incentives for fuel pumps and
filling stations
-Promote fleet expansion

-Support and build on recently introduced
alternative fuel legislation
- Align the financial interest of the utilities
to promote natural gas
vehicle infrastructure development

Waried; the
costof a
compressed
natural gas
vehicle or
aftermarket
kit 15 offset
by lower
fuel costs
over the life
of the
vehicle.

Reduce
cOo2
emissions
by up to
0.5 million
metric

Green jobs i
vehicle and

manufacturing,
job growth for
NG fueling
station
installations

CONVErsions.

MNatural Gas
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Reliable

Summary

1. Promote energy efficiency

— Combined heat & power

— Improved buildings and building systems

— Increased use of natural gas
2. Promote low carbon energy supply

— Efficient combined cycle gas electricity production

— Ensure affordable gas supply with in-state exploration
3. Promote low carbon transportation use

— Natural gas infrastructure
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Appendix

18
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Efficiency Appendix

Energy savings and emissions reductions were calculated using
national figures extrapolated for North Carolina. The first phase
analysis serves to demonstrate what is possible with aggressive
policies and programs. Residential and commercial efficiency savings
(DSM, retrofit, codes and appliances) are derived from improved
building envelopes (attic, foundation, wall insulation), duct system
sealing, and direct use of gas space and water heating equipment.
Savings do not include electricity or other fuel (e.g. oil) energy savings
unless there is fuel switching (e.g. electric water heater for gas water
heater). Despite the immense potential for cost-effective energy and
carbon reductions, efficiency improvements are significantly
challenged by upfront capital costs. To be successful, efficiency
improvements must offer a positive net present value (NPV).
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Efficiency Appendix

Combined Heat & Power resources used to populate

matrix

Combined Heat and Power- Effective Energy Solutions
for a Sustainable Future: 2008 Oak Ridge National Lab

Energy Efficiency Opportunities in North Carolina:
Draft Report Findings: 2010 Presentation by ACEEE to
NC EPC

EIA Table S1. Energy Consumption Estimates by
Source and End-Use Sector, 2007

EPA eGRID2007
Gas Technology Institute Research and Analysis
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Efficiency Appendix

All other efficiency rows (e.g. Building Retrofits)
resources used to populate matrix

* Natural Gas End Use- A Vision for Today and the
Future: 2009 American Gas Foundation

* Unlocking Energy Efficiency in the U.S. Economy:
2009 McKinsey & Company

* EIA Table S1. Energy Consumption Estimates by
Source and End-Use Sector, 2007

* EPA eGRID2007
* Gas Technology Institute Research and Analysis

. Piedmont
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Efficiency Appendix

*Building Codes continued

@ Natural Gas
Camicriabie. Arsponsioh.

California’s Title 24 building code offers both prescriptive and
performance compliance paths

It 1s typically more cost-effective for the builder to use the
performance path and trade efficiency measures depending on
preferences

Recognizing the primary energy implications, under the residential
portion of Title 24, electric resistance space heat is allowed only
under certain exceptions (€.g. no gas service). however, once
exceptions are met, designers must use electric-only prescriptive
path upon which improved envelope and HVAC features are
required to bring electric home energy consumption in line with
standard design (gas appliances).

In part due to Title 24, California has over 70% gas space heat,
while North Carolina has only 25% (U.S. Average 50%).
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Supply Appendix

Natural Gas Supply and Combined Cycle resources used
to populate matrix

» FEastern Wind Integration and Transmission Study: 2010
National Renewable Energy Laboratory

» Exelon 2020- A Low Carbon Roadmap: 2009 Exelon

* Progress Energy Carolinas plans to shut down coal-fired
power plant: 2009 Progress Energy Press Release

» New Natural Gas Generation Q & A: Duke Energy Website

» Natural Gas and Oi1l in North Carolina: 2009 North Carolina
Geological Survey

» EIA Table S1. Energy Consumption Estimates by Source and
End-Use Sector, 2007

* EPA eGRID2007
» Gas Technology Institute Research and Analysis

-
[t
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Transportation Appendix

Transportation resources used to populate matrix

@ Natural Gas
Camicriabie. Arsponsioh.

Natural Gas as a Transportation Fuel- Availability, Benefits. and
Barriers to Adoption: 2010 Piedmont Presentation to NC EPC (see pages

13-16 for further policy issues)
Alternative Fuels Policy: 2010 NC Solar Center presentation to NC
EPC

Natural Gas End Use- A Vision for Today and the Future: 2009
American Gas Foundation

NGV America Website- About Natural Gas Vehicles Page

EIA Table S1. Energy Consumption Estimates by Source and End-
Use Sector, 2007

EPA eGRID2007
Gas Technology Institute Research and Analysis

&
g
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