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State Climate and Energy Program

Overview Wm

e \What is the State Inventory Tool?

e How are Electricity Consumption Emissions
Estimated?

e Overview
 Activity Data
e Emission and Transmission Loss Factors

e How are Results Displayed?



State Inventory Tool Background W\\q

State Climate and Energy Program

e EPA’s State and Local Program began in 1990s

e Developed the State Workbook for estimating state
GHG emissions; later became Vol. VIII EIIP

e |nventories are time-intensive

» Collecting the data
e |dentifying the correct emission factors
» Setting up the infrastructure to calculate emissions

® [nventories for a single year in the 1990s are
iInsufficient for mitigation planning in 2010

®* Trends are a necessity. projecting emissions,
identifying and prioritizing mitigation activities,
setting targets, and creating action plans






Sector Modules Wm

State Climate and Energy Program

e CO, from Fossil Fuel ® Industrial
Combustion Processes

e CH,and N,O from * Agriculture
Stationary Combustion ® Municipal Solid

* CH, and N,O from Waste
Mobile Combustion * Wastewater

e Land-Use Change
and Forestry

- \ / o7 Electricity
e Coal Mining vvgw?@onsumption Module

M

e Natural Gas and Oil
Systems



State Climate and Energy Program

Electricity Consumption Module Overviewﬁk\u

e Calculates indirect GHGs from electricity
consumption

e Categorized into 4 main end-use sectors: industrial,
transportation, residential, commercial

e Activity data from publicly available resources

e Uses eGRID emission and transmission loss
factors




Electricity Consumption Module Overviewﬁ\\u

State Climate and Energy Program

e Direct vs. indirect GHG emissions

e Direct emissions: combustion of fossil fuels at the
electricity generating station

e Indirect emissions: attributed to the point of use (e.g.,
residential electricity consumption), include transmission
and distribution losses

e EPA encourages states to:

e Include direct emissions in inventory totals
e Include indirect emissions as a separate line item

» To inform potential mitigation actions
* To avoid double counting



Electricity Consumption Module: Activity WL\‘E!

D at a. State Climate and Energy Program
|

® Input cells for total electricity consumption

e Total consumption, by sector (residential, commercial,
transportation, industrial)

» Total consumption disaggregated to end-use equipment
e Default data from EIA’s State Energy Data System

Total State Consumption (kWh)



Electricity Consumption Module: Activity WL\‘E!

D at a. State Climate and Energy Program
- " |

® Input cells for end-use equipment type, by sector
e Default data from publicly available resources

e Residential, commercial, industrial: EIA surveys (RECS,
CBECS, and MECYS)

e Transportation: Federal Transit Administration’s National
Transit Database (NTD)

e Regional consumption percentages for end-use
equipment assigned to states

End-Use Equipment
Consumption (%)



Data

Electricity Consumption Module: Activity Wk\‘ll

State Climate and Energy Program

Sector End-Use Equipment

e Space Heating e Refrigeration

Residential ¢ Air-conditioning e Other Appliances and Lighting
e Water Heating
e Space Heating e Cooking
e Cooling e Refrigeration

Commercial e Ventilation e Office Equipment
e Water Heating e Computers
e Lighting e Other
Indirect Uses- Boiler Fuel e Other Process Use
e Conventional Boiler Use Direct Uses- Total Nonprocess
e CHP and/or Cogeneration Process e Facility HVAC

: Direct Uses- Total Process Facility Lighting
Industrial

Process Heating

Process Cooling and Refrigeration
Machine Drive

Electro-Chemical Processes

Other Facility Support
Onsite Transportation
Other Nonprocess Use

Transportation

Automated Guideway
Bus (charged batteries)
Cable Car

e Commuter Rail

e Heavy Rail

Inclined Plane
Light Rail
Trolleybus
Other
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Electr|C|ty Consumptlon Module:
n
D at a State Climate and Energy Program
B3 state Inventory Tool - Indirect CO2 Emissions from Electricity Consumption
@_] File  Edit Module Options Type aqy
A | B l[c] © JE] F [e] W [ 1] [kl 't W] N [ol » Tal
1 | 3. Residential Electricity Consumption in Colorado
2
— Go tothe Control
Sheet
EN Indirect CO. emissions fram electricity consumption in the residential sectar are calculated by multiplying state energy consumption (fotal kKwh
lick here for consumed in the residential sectar) by the percentage of state consumption by residential end-use. The resulting sub-sector consumption values Goto the
ik ) P (khy are then multiplied by a state-specific emission factor {lbs COEldYh) and transmission line losses. The resulting emissions values, in MMTCO:E
miBFEEn @R eaia pounds of carbon, are converted to shorttons of carbon, million metric tons of catbon equivalent (MMTCEY, then to million metric tons of carbion Summary Shee
SRS dioxide eguivalent (MMTCO.E), and summed.
Check All Boxes
Clear All Data
N
s |Residential 2000 W DefaultConsumption Dato? Default Percent Data?i
3] Total State Sub-scctor % of State Sub-zector Emizssion Factor
7 Conzumption [« pti [« p Emizzion Factor T loss Including losses Emizssions Emissions [
g |Sub-scctor (kwh) (% (kwh) (b= COLE/kwh) Factor (%) (ks COE/kWh) (ks carbon) (short tons carbon)
9 | Space Heating 12.8% : 1,807,854,557 | = [ 185 [% (1+ 53%| 1] = 195 | = 974320525 | = 457,160 | =
10 |Air-conditioning 7% : 1,004,77273 | = [ 185 [= (1+ 53%| 1] = 198 | = 564,502,495 | = 292296 | =
11 |Water Heating 93% : 1,301,727,281 | = [ 185 [= (1+ s3%| = 193 = 701510994 | = 350,755 | =
12 |Refrigeration 14 4% H 2,024,909,104 | = [ 1.88 [ 1+ 53%[ 1= 185 = 1,091,239 ,324 = 945 620
13 | Other Appliances and Lighting 55.7% H 7,810,363 ,688 | = [ 186 | (1+ EARE 195 = 4209065964 | = 2,104 533
14 |TOTAL 14,029,727,365 | x 100.0% H 14,029,727,365 | x [ 1.38 k (14 5.3%| )] = 198 | = 7,560,729,601 3,780,365 | =
14
15 |Residential [tConsumption Data? [ Default Percent Data?
17 Sub-sector Emission Factor
18 c p Emizsion Factor T lozs Including losses Emizsions Emizsions -
19 |Sub-zector (kwh) {Ibs COE/kwh) Factor (%) {Ibs COE/kwh) (Ibz carbon) (zhort tons carbon)
20 | Space Heating - = [ 188 |= {1+ 53%| )= 198 | = - = =
21 |Air-conditioning - = [ 188 |= {1+ 53%| )= 198 | = - = - =
22 |Water Heating - = [ 188 |= {1+ 53%| )= 198 | = - = - =
23 |Refrigeration - = [ 188 |= {1+ 53%| )= 198 | = - = - =
24 |Other Appliances and Lighting - x [ 188 [ (1+ 53%( )= 188 = - = - =
25 |TOTAL - x [ 188 k(14 5.3%| )] = 198 | = R
26
27 |Residential 2002 [ DefaultConsumption Data? [~ Default Percent bata?
28 Total State Sub-scctor % of State Sub-zector Emizssion Factor
29 Consumption [« pti [« p Emizsion Factor Tr lozs Including losses Emissions Emissions g
30 |Sub-zector (kwh) (%) (kwwh) {Ibs COE/kWh) Factor (%) (ks COE/kwWh) (Ibs carbon) (short tors carbon)
W 4« » wly Contral £ EF Selection ' Residential C ¢ Commercial C / Transportation © £ Industrial € £ Summary-MMTCOZE { Data Sources 0 TransportBreakaut /o | <




Electricity Consumption Module: SWL\“

Electricity and Transmission L0SS FacCtOr S cims e propan

e |nput cells for emission and transmission loss
factors

e Default state emission and transmission loss factors from
EPA’s Emissions & Generation Resource Integrated
Database (eGRID)

e Emission factor: plant-specific factors for U.S. electricity
generating plants providing power to the electric grid

e Transmission loss factor: accounts for transmission and
distribution losses between the point of generation and
the point of consumption

[Emission Factor (Ibs CO,E/kWh) x (1+ Transmission Loss Factor (%))]



Electricity Consumption Module: SWL\“

Electricity and Transmission L0SS FacCtOr S cims e propan

e Electricity emission factors (Ibs CO,E/kWh)

e Derived from 2005 eGRID subregion values

e \Weighted by the number of households in each
eGRID subregion in each state

 To reflect emissions related to electricity consumption in a
state

e To account for the flow of electricity across state
boundaries



ate and Energy Program

Electricity Consumption Module:

Electricity and Transmission Loss Factor S




Electricity Consumption Module:

Electricity and Transmission Loss Factor

B State Inventory Tool - Indirect CO2 Emissions from Electricity Consumption

] Fle Edt  Moddle Options
B |8 ] c [ o | E [ F [ e [ [ v [ 4 ] x [ v [ w [~ | o ]
1 2. Electricity Emission Factors and Transmission Loss Factors in Colorado
| Default emission factors for electricity consumption (lhs COEfkith) are provided below. Yalues are derived from Year 2005 Emissions & Generation Resource Intearated Datahase
2 (eGRID) subrenion values, weighted by the number of households in each eGRID subrenion in each state. This weighted emission factor is intended to better reflect emissions
3 related to electricity consumption within a state, and take into account the flow of electricity across state boundaries. Since these emission factors do not account for any transmission
and distribution logses hetween the points of generation and the points of consumption, a transmission logs factor must be applied. The transmission l0ss factor takes into account —
Click here far electric energy lost due to the transmission and distribution of electricity. Additional infarmation on the emission factars is provided in the Electricity Consumption User's Guide. g DShe ton i
e
infarmation on data
IMote that default emission factars are identical throughaout the time series. While these emission and transmission loss factors were developed for 2005, emission factor and
sourees household data were not available for the remaining years in the time series. Ta facilitate emission calculations for other years, the taol utilizes the 2005 emission factars as proxies. Check All Bowes
Ernission factors will he updated as soon as new data hecome available. For further detail on this method, refer to the Electricity Consumption Chapter in the User's Guide.
Clear All Data
4|
s |Emission and Transmission Loss Factors 2000 W DefaultFactors?
I Electricity Emission Factor Transmission loss
7 (Ibs CO.E/kwh) Factor (%)
8| \ 1.88] [ 5.33%]
EN
1 Emission and Transmission Lo 2001
11}
12
13 | T |
[14]
15 Emission and Transmission Los 2002
76
17
i3 | T |
73]
= Emission and Transmission Loss Factors 2003 W DefaultFactors?
Z Electricity Emiission Factor Tranzimiesion lozs
|22 (Ibs CO.E/kwh) Factor (%)
23] \ 1.88] [ 5.33%
24
s Emission and Transmission Loss Factors 2004 W DefaultFactors?
E Electricity Emission Factor Tranzmission lozs
H (Ibs CO,E/kWh) Factor (%)
18 \ 1.58] [ 5.33%)
El
a Emission and Transmission Loss Factors 2005 W DefaultFactors?
(311 Hectricity Fmission Factor Tranzmiz=ion lozs




Electricity Consumption Module: W q
E

Stl m atl n E m I S S I O n S State Climate and Energy Program

B3 state Inventory Tool - Indirect CO2 Emissions from Electricity Consumption

@_1 File  Edit Module Options Type a question for help
A [ B [ ¢ ] D [ E | F [ 6 | H ] J [ k| L [ m | N [ o] P [ o] R [
1| 3. Residential Electricity Consumption in Colorado
2
— Go to the Control
Sheet
— Indirect CO2 emissions from electricity consumption in the residential sector are calculated by multiplying state energy consumption (total kKith
lick hers for cansumed inthe residential sector by the percentage of state consumption by residential end-use. The resulting sub-sectar consumption values Gotathe
i ) p (kiwhy are then multiplied by a state-specific emission factor {lbs COEfMdh) and transmission line losses. The resulting emissions values, in MNTCOE
e FTEiEn @n i pounds of carbon, are converted to short tans of carbon, million metric tons of catbon eguivalent (MMTCEY, then to million metric tons of carbon Summary Shee
EEREES dioxide equivalent (MMTCO.E), and summed.
Check All Boxes
Clear All Data
s |[Residential 2000 W DefaultConsumption Data? Default Percent Data
3] Total State Sub-scctor % of State Sub-zecctor Emizsion Factor
7 Conzumption [« pti [« pti Emizzion Factor T ission loss Including losses Emizssions Emizsions Emissions
8 |Sub-scctor (kwh) (% (kwh) (ks COE/kwh) Factor (%) (b= COE/kwh) (ks carbon) (zhort tonz carbon) (MMTCE)
9 | Space Heating 12.9% : 1,807,854 557 | = [ 188 |x [1+ 53%[ 1] = 198 | = gr4F20825 | = 457,160 | = 0.44
10 |Air-conditioning 7I% : 1,004,772734 | = [ 188 |x 1+ 53%| 11 = 198 | = 504,592,495 | = 292,296 | = 027
11 |[Water Heating 9.3% H 1,301,727,281 | = [ 188 | 1+ 3% 1= 193 | = 701,510,994 | = 350,755 | = 032
12 |Refrigeration 14.4% : 2024808104 | % [ 185 [» (1+ 53%| 1= 193 | = 1091238324 | = S45520 | = 049
13 |Other Applionces and Lighting 55.7% H 7810363688 | = [ 1.88 [< 1+ 53%[ 1= 188 = 4 209,063 964 = 2,104,533 = 1.91
14 |TOTAL 14,029,127,365 | x 100.0% H 14,029,721,365 | = [ 188 ¢ (14 5.3%| ] = 1.98 | = 1.560,120,601 | = 3,780,365 | = 1,43
14
16|Residential It Consumption Dato?
17 € Sub-zecctor Emizssion Factor
18 n Conzumption Including losses Emizzions Emizsions
19 |Sub-scctor (kwh) {lbz COE/kWWh) (short tons carbon) (MMTCE)
20 |Space Heating H - 193 | = = - = 0.00
21 |Air-conditioning H - 198 | = = - = 0.00
22 [water Heating H - 198 | = = - = 0.00
23 |Refrigeration H - 198 | = = - = 0.00
24 |Other Appliances and Lighting H - 198 | = = - = 0.00
75 |TOTAL : B 198 | = = B = 0.00
26
27 |Residential 2002 [ DefaultConsumption Data? [~ Default Percent Data?
28 Total State Sub-sector % of State Sub-zecctor Emizsion Factor
29 Conzumption [« pti [« pti Emizzion Factor T ission loss Including losses Emizssions Emizsions Emissions
30 |Sub-scctor (kwh) (%) (kwh) (Ibs CO.E/kwh) Factor (%) (Ibs CO.E/KWh) (Ibs carbon) (short tonz carbon) (MMTCE)
W <« » w]\ Contral £ EF Selection % Residential C / Commercial € £ Transportation €/ Industrial € 4 Summary-MMTCOZE £ Data Sources {0 Transport Breakaut 7F | < |




Electricity Consumption Module: Whﬂ

A I I C at I O n S State Climate and Energy Program

® Increases in EE funding

 Total budgets for EE programs: $3.4 billion in 2009
 States need to develop innovative program designs

e Analyze the GHG impact of EE efforts using the
Electricity Consumption Module

e To track decreased electricity consumption from EE
programs and improved building codes

e To illustrate the relationship between GHG emissions and
EE funding



Electricity Consumption Module: W q
S

u m m ar WO r kS h eet State Climate and Energy Program

A | =] [« [ b [T E [ F [ % [ B ] I N I S N S N N I N

1 |7. Colorado Emissions Summary (MMTCOZ2E) Gotothe Control
Sheet
3 &
3
4
) MMTCOE 2000 2001 2002 2003 2004 2005 200¢ 2007 2008 2009 2010 2011 2012 201
53 J Residential 12.57 12.97 13.83 14.09 153.92 1473 15.19 15.561 - - = - - -
12 J Cotnrersial 17.06 16.85 1r.75 17.62 17.45 1779 15.06 15.58 - - = - - -
23 A Industrial g.92 are 9.97 9.93 10.47 10,80 11.30 11.73 - - = o o -
40 A Tranzportation 0.01 0.01 0.03 0.03 0.0z 0.0z 0.02 0.04 - - = o o -
=0 TOTAL 38. 56 39 65 41.18 41 68 41 88 43 34 44 58 45 .98 - - - - - -
=1 Residential 12.597 12.97 13.83 14.09 13.92 1473 15.19 15.581 - - - - - -
a2 Camrmereial 17.08 16.585 1Irrs 1782 1745 1779 15.08 15.38 - - - - - -
53 Tndustrial §.92 aTe 957 9.93 10.47 10.80 11.30 1175 - - - - - -
24 Transportation 0. 0.01 0.03 0.03 0.0z 0.0z 0.02 0.04 - - - - - -
a5
a6
a7
B
59 Emissions by Sector, 2000-2020 Re
il Residential —s— Cammercial —a— Industrial —s— Transpartation —+— Space Heating —s— Air-conditi
| 61 | 10 -
62
| B | 20 -
&3 7
64 18 1 g 4
[ES] @ 19 1 w 7
. =3

=1 4
| 66 | e 1 S .
| 67 | E 1z é
5] é = b
69 PEECEN ]
L= | g 5 4 -
70 2 8 A i
R i € 3
71 IE 6 4 = -
| 72 | 4 )
73 1 E;;;:E'l/;-ﬂi
74 2




Electricity Consumption Module: W q

S u m m ar WO r kS h eet State Climate and Energy Program

| |=} | L | Lf | E | r | L= | H | I | ol | i3 | L | ToT | ™
|1 |7. Colorado Emissions Summary (MMTCOZE) 4 o the Cortral
2 Sheet
EX
4
5 MMTCO,E 2000 2001 2002 2003 2004 2005 2006 2007 2008 200% 2010 2011
[ ’f Residential 12.97 12.97 13,83 1402 13,92 1473 15.12 15.51 - - - -
7] Space Heating 162 1.67 1.57 1.358 1.15 022 1.0z 1.06 - - - -
5 | Air-conditioning 027 1.00 1.25 146 1.62 1.91 1.97 2.09 - - - -
a | W ater Heating 1.17 1.20 1.26 1.25 1.21 1.25 1.29 1.34 - - - -
10| Fiefrigeration 1.51 1.87 1.96 1.96 1.20 1.97 2.03 212 - - - -
T Other Appliances and Lighting F.00 T.22 7T 5.04 5.04 5.62 5,59 Q.24 - - - -
12 lf Coarmtrereial 17.06 14.55 1775 1762 1745 17 Ta 15.06 15.35 - - - -
13 | Space Heating 0.53 052 0.56 0.55 0.55 0.56 0.57 052 - - - -
14 | Cooling 2.20 2.15 2.29 2.27 2.26 2.30 2.35 2.37 - - - -
15 | Wentilation 1.25 1.91 2.00 122 1.97 2.01 2.04 2.05 - - - -
16 | water Heating 0.37 0.36 0.35 0.35 0.35 0.35 0.3% 0.40 - - - -
17 | Lighting &.60 4.54 & .87 452 aTT 4.5%9 6.93 7.1z - - - -
18 | Cooking 0.0 0.0 a.1no 0.0 0.0 a.1no a.1no a.1no - - - -
19| Fefrigeration 1.56 1.54 162 1.61 1.40 1.63 1.65 1.65 - - - -
20 | Office Equipment 0.55 0.54 0.57 0.57 0.56 0.57 0.55 052 - - - -
EN Computers 0.53 052 0.56 0.55 0.55 0.56 0.57 052 - - - -
B3 Oither 2.11 2.09 219 2.15 2.16 2.20 2.253 2.27 - - - -
23 lf Industrial 592 Q72 9.87 .93 1047 10,80 11.30 1173 - - - -
24 | Ancirect {ires-Sioier S oy oy oy oy oy oy oy Loy - - - -
E Conventional Bailer Use 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 - - - -
E CHF andfor Cogeneration Process - - - - - - - - - - - -
o7 | Lirect {dmer- NotaSroeens &.73 s.38 - TEL seg = o582 887 - - - -
E Process Heating 0.50 0.58 0.54 059 0.94 0.97 1.02 1.04 - - - -
E Process Cooling and Fefrigeration 059 0.65 063 066 069 071 075 0r7s - - - -
30 | Machine Orive 4.42 4.22 4.581 4.22 526 543 5.658 3.21 - - - -
? Electro-Chemical Processes 0.30 0.8 086 0.a2 0.24 0.27 1.0z 1.06 - - - -
3 Other Process Use 0.03 0.03 0.03 0.03 0.06 0.06 0.06 0.06 - - - -
33 | Lirect dises Mot ingnrocens Fe 18z E- FsL =08 =iz =27 =70 - - - -
34 | Facility H AC 0.20 022 0.27 1.00 1.06 102 1.14 112 - - - -
E Facility Lighting 0.6z 065 067 0.&62 073 073 oy 0.az - - - -




For More Information

Andrea Denny

State and Local Branch, U.S. EPA
1200 Pennsylvania Avenue (6202 J)
Washington, DC 20460

Phone (202) 343-9268

—ax (202) 343-2337
Denny.Andrea@epa.gov

D
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For More Information

Questions???




