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Assumptions to the Annual Energy Outlook 2007

Table 17. Industry Categories

Energy-Intensive Nonenergy-Intensive Nonmanufacturing
Manufacturing Manufacturing Industries
Food Products  (NAICS 311) Metal-Based Durables (i ] (NAICS 111)
Production -Crops
Fabricated Metal Productss (NAICS 332)
Machinery (NAICS 333)
Computer and Electronic
Products (NAICS 334)
Electrical Equipment (NAICS 335)
Transportation Equipment (NAICS 336)
Paper and Allied Other Non-Intensive Manufacturing Other _Agriculture (NAICS 112-
Products (NAICS 322) Including 115)
Livestock
Wood Products (NAICS 321)
Plastic Products (NAICS 326)
Balance of Manufacturing (allNzalrggi)nig
Bulk Chemicals Coal Mining (NAICS 2121)
(NAICS 32512
Inorganic to
32518)
Organic (NS’;L-(’;% 32511,
Resins (NAICS 3252)
Agricultural (NAICS 3253
Glass and Glass Oil and Gas
Products (NAICS 3272) Extraction (NAICS 211)
Metal and Other
Cement (NAICS 32731) Nonmetallic (WLt o
- 2123)
Mining
. (NAICS
Iron and Steel (NAICS 3311-3312) Construction 233-235)
Aluminum (NAICS 3313)

NAICS = North American Industry Classification System.

Source: Office of Management and Budget, North American Industry Classification System (NAICS) - United States (Springfield, VA, National
Technical Information Service).



Table 18. Coefficients for Technology Possibility Curve

Existing Facilities New Facilities
Industry/Process Unit
. REI 2030’ TPC? REI 2002 REI 2030* TPC?
Food Products
Process Heating 0.900 -0.0038 0.900 0.800 -0.0042
Process Cooling 0.875 -0.0048 0.850 0.750 -0.0045
Other 0.914 -0.0032 0.915 0.810 -0.0043
Paper & Allied Products
Wood Preparation 0.792 -0.0083 0.882 0.701 -0.0082
Waste Pulping 0.936 -0.0024 0.936 0.936 -0.0000
Mechanical Pulping 0.816 -0.0072 0.931 0.701 -0.0101
Semi-chemical 0.954 -0.0017 0.971 0.937 -0.0013
Kraft, Sulfite, misc. Chemicals 0.870 -0.0049 0914 0.827 -0.0036
Bleaching 0.798 -0.0080 0.878 0.719 -0.0071
Paper Making 0.869 -0.0050 0.885 0.852 -0.0014
Bulk Chemicals
P Heati 0.900 -0.0038 0.900 0.800 -0.0042
Pmcess Ceal_'”g 0.875 -0.0048 0.850 0.750 -0.0045
EI'OCfSSCh"O '.”gl 0.980 -0.0007 0.950 0.850 -0.0040
ectro-themica 0.914 -0.0032 0915 0.810 -0.0043
Other
Glass & Glass Products®
Batch Preparation 0.941 -0.0022 0.882 0.882 0.0000
Melting/Refining 0.934 -0.0024 0.900 0.868 -0.0013
Forming 0.984 -0.0006 0.982 0.968 -0.0005
Post-Forming 0.978 -0.0008 0.968 0.955 -0.0005
Cement
Dry Process 0.905 -0.0036 0.900 0.810 -0.0038
Wet Process® 0.951 -0.0018 NA NA NA
Finish Grinding 0.975 -0.0009 0.950 0.950 0.0000
Iron and Steel
Coke Oven® 0.935 -0.0024 0.902 0.869 -0.0013
BF/BOF 0.994 -0.0002 0.987 0.987 0.0000
EAF 0.955 -0.0028 0.990 0.849 0.0055
Ingot Casting/Primary Rolling® 1.000 0.0000 NA NA NA
Continuous Casting’ 1.000 0.0000 1.000 1.000 0.0000
Hot Rolling” 0.826 -0.0068 0.800 0.652 -0.0073
Cold Rolling7 0.737 -0.0108 0.924 0474 -0.0236
Aluminum
Alumina Refining 0.930 -0.0026 0.900 0.860 -0.0016
Primary Smelting 0.900 -0.0038 0.950 0.800 -0.0061
Secondary 0.875 -0.0048 0.850 0.750 -0.0045
Semi-Fabrication, Sheet 0.900 -0.0038 0.900 0.800 -0.0042
Semi-Fabrication, Other 0.925 -0.0028 0.950 0.850 -0.0040
Metal-Based Durables
Fabricated Metals
Process Heating 0.728 -0.0113 0.675 0.420 -0.0168
Process Cooling 0.669 -0.0143 0.638 0.385 -0.0178

Other 0.763 -0.0096 0.686 0.420 -0.0174



Table 18. Coefficients for Technology Possiblity Curves (Continued)

Existing Facilities New Facilities
Industry/Process Unit q g 3 A o
REI 2030 TPC REI 2002 REI 2030 TPC

Machinery

Process Heating 0.728 -0.0113 0.675 0.330 -0.0252

Process Cooling 0.669 -0.0143 0.638 0.298 -0.0268

Other 0.763 -0.0096 0.686 0.328 -0.0261
Computers and Electronics

Process Heating 0.900 -0.0038 0.900 0.800 -0.0042

Process Cooling 0.875 -0.0038 0.850 0.744 -0.0048

Other 0.914 -0.0032 0915 0.810 -0.0043
Electrical Equipment

Process Heating 0.900 -0.0038 0.900 0.800 -0.0042

Process Cooling 0.875 -0.0048 0.850 0.750 -0.0045

Other 0.914 -0.0032 0915 0.810 -0.0043
Transportation Equipment

Process Heating 0.863 -0.0053 0.765 0.633 -0.0067

Process Cooling 0.829 -0.0067 0.723 0.591 -0.0071

Other 0.882 -0.0045 0.778 0.640 -0.0069
Other Non-Intensive Manufacturing
Wood Products

Process Heating 0.728 -0.0113 0.630 0.392 -0.0168

Process Cooling 0.669 -0.0143 0.595 0.359 -0.0178

Other 0.763 -0.0096 0.641 0.392 -0.0174
Plastic Products

Process Heating 0.854 -0.0056 0.675 0.559 -0.0067

Process Cooling 0.818 -0.0071 0.638 0.522 -0.0071

Other 0.874 -0.0048 0.686 0.565 -0.0069
Balance of Manufacturing

Process Heating 0.728 -0.0113 0.675 0.462 -0.0134

Process Cooling 0.669 -0.0143 0.638 0426 -0.0143

Other 0.763 -0.0096 0.686 0.464 -0.0139

"REI 2030 Existing Facilities = Ratio of 2030 energy intensity to average 2002 energy intensity for existing facilities.

2TPC = annual rate of change between 2002 and 2030.

°REI 2002 New Facilities = For new facilities, the ratio of state-of-the-art energy intensity to average 2002 energy intensity for existing
facilities.

4REI 2030 New Facilities = Ratio of 2030 energy intensity for a new state-of-the-art facility to the average 2002 intensity for existing
facilities.

°REls and TPCs apply to virgin and recycled materials.

No new plants are likely to be built with these technologies.

"Net shape casting is projected to reduce the energy requirements for hot and cold rolling rather than for the continuous casting step.

NA = Not applicable.

BF = Blast furnace.

BOF = Basic oxygen furnace.

EAF = Electric arc furnace.
Source: Energy Information Administration, Model Documentation Report, Industrial Sector Demand Module of the National Energy Modeling System,
DOE/EIA-M064(2007) (Washington, DC, 2007).



Table 19. Cost and Performance Parameters for Industrial Motor Choice Model

EPACT
I-:zgsfggiefﬁ;:ge E?fOQZ Stockn f\ﬁlf\ﬁfi?r-ﬂn Minimum Cost F’rlt-zmil.lmn Prer;léum
iciency (%) Efficiency (%) (20028) Efficiency (%) (2002%)
Food
1-5hp 81.3 86.7 446 89.2 607
6-20 hp 87.1 91.2 1,058 925 1,352
21-50hp 90.1 93.0 1,908 93.8 2,612
51-100 hp 92.7 94.0 5,453 95.3 6,354
101 - 200 hp 93.5 946 10,507 95.2 11,548
201 -500 hp 93.8 93.6 21,157 954 30,299
> 500 hp 93.0 94.1 28,403 na na
Bulk Chemicals
1-5hp 82.0 87.0 446 894 607
6-20 hp 87.4 914 1,058 926 1,352
21-50hp 90.4 93.1 1,908 93.9 2,612
51-100 hp 92.4 941 5,453 954 6,354
101 -200 hp 93.5 94.7 10,507 95.3 11,548
201 -500 hp 93.3 93.8 21,157 95.5 30,299
> 500 hp 93.2 942 28,403 na na
Metal-Based Durables’
1-5hp 81.9 86.7 446 89.2 607
6-20 hp 89.9 91.3 1,058 925 1,352
21-50 hp 89.9 93.0 1,908 93.9 2612
51-100 hp 92.0 94.0 5,453 95.3 6,354
101 -200 hp 93.5 94.6 10,507 95.2 11,548
201 - 500 hp 93.7 93.7 21,157 954 30,299
> 500 hp 93.0 941 28,403 na na
Other Non-Intensiv
Manufacturing
1-5hp 83.0 86.7 446 89.2 607
6-20 hp 88.3 91.3 1,058 925 1,352
21-50hp 90.3 93.0 1,908 93.9 2612
51-100 hp 92.7 94.0 5,453 95.3 6,354
101 - 200 hp 4.3 946 10,507 95.2 11,548
201 -500 hp 4.3 93.7 21,157 954 30,299
> 500 hp 92.9 94.1 28,403 na na

" The Metal-Based Durables group includes five sectors that are modeled separately: Fabricated Metal Products: Machinery; Computer and Electronic
Products; Electrical Equipment, Appliances, and Components; and Transportation Equipment

2The Other Non-Intensive Manufacturing group includes three sectors that are modeled separately: Wood Products; Plastics and Rubber Products;
and Balance of Manufacturing.

Source: Energy Information Administration, Model Documentation Report, Industrial Sector Demand Module of the National Energy Modeling System,
DOE/EIA-M064(2007) (Washington, DC, 2007).

Note: The efficiencies listed in this table are operating efficiencies based on average part-loads. Because the average part-load is not the same for
all industries, the listed efficiencies for the different motor sizes vary across industries.



Tabhle 20. 2002 Building Component Energy Consumption

(Trillion Btu)

Industry

Building Use and Energy Source

HVAC
Natural Gas
Consumption

HVAC
Steam
Consumption

Facility
Support
Total
Consumptiion

Onsite

Transportation
Total

Consumption

Food Products

Paper & Allied
Products

Bulk Chemicals

Glass & Glass
Products

Cement

Iron & Steel

Aluminum

Metal-Based Durables

Fabricated Metal Products

Machinery

Computers & Electronic
roducts

1
2
3
4

B W N = B W N = B W N = B WK = B W N = B W N =

B W N =

BwWN =

Lighting HVAC
Electricity Electricity
Region Consumption Consumption

1.6 1.7
7.2 7.7
5.8 6.2
2.5 27
1.9 2.0
3.5 3.7
7.1 7.5
2.9 3.1
1.4 1.7
3.1 3.7
13.0 15.7
0.9 1.1
0.3 0.5
0.6 0.9
0.8 1.3
0.2 0.4
0.1 0.1
0.2 0.2
0.4 0.4
0.2 0.2
0.6 0.7
2.1 26
2.0 25
0.4 0.4
0.3 0.4
0.8 1.1
1.5 2.1
0.3 0.4
2.2 24
7.3 7.8
5.2 5.6
1.4 1.5
1.9 2.6
5.8 7.7
3.7 5.0
1.0 1.4
5.2 11.3
25 5.3
4.2 9.2
5.9 12.8

B wWwN =

4.0
16.9
12.1

7.5

3.6

14.0
3.4

13

16.4
1.1

74
251
15.2

34

47
18.7

23




Table 20. 2002 Building Component Energy Consumption (cont.)

(Trillion Btu)
Building Use and Energy Source
Facility Onsite
Lighting HVAC HVAC HVAC Support Transportation
Electricity Electricity Natural Gas Steam Total Total
Industry Region Consumption Consumption  Consumption Consumption Consumptiion Consumption

Electrical Equipmentt 1 0.9 12 30 13 0.1 0.1
2 2.3 3.0 57 2.4 0.1 0.1
3 2.8 3.7 55 2.3 0.2 0.8
4 0.4 0.5 1.6 0.7 0.1 0.1

Transportation Equipment 1 2.2 28 6.6 0.9 04 0.0
2 14.6 18.6 36.9 5.2 14 1.0
3 7.5 9.5 14.5 2.0 0.6 0.8
4 2.5 3.2 58 0.8 02 0.0

Other Non-Intensive

Manufacturing

Wood Products 1 0.3 03 0.7 1.1 02 1.7
2 0.8 0.8 2.1 3.3 0.3 1.1
3 2.9 29 37 58 06 3.5
4 1.3 1.3 22 3.5 0.4 2.4

Plastic Products 1 2.1 26 3.1 0.0 0.2 0.8
2 5.5 6.7 10.0 0.0 05 0.9
3 6.0 7.3 12.4 0.0 0.7 1.0
4 1.2 1.5 1.8 0.0 0.1 0.0

Balance of Manufacturing 1 6.9 9.7 70 0.0 0.8 0.8
2 16.0 22.4 31.3 0.0 19 1.8
3 26.2 36.8 62.4 0.0 32 3.1
4 7.8 10.9 16.7 0.0 08 0.8

HVAC = Heating, Ventilation, Air Conditioning.

Source: Energy Information Administration, Model Documentation Report: Industrial Demand Module of the National Energy Modeling System,
DOE/EIA-M064(2007), (Washington, DC, 2007).



Table 21. 2002 Boiler Fuel Consumption and Logit Parameter

(trilliion Bii)
Industry Region Alpha Natural Gas Coal Qil Renewables
Food Products 1 -1.50 28 2 5 2
2 -1.50 125 154 4 15
3 -1.50 86 10 3 33
& -1.50 53 13 4 6
Paper & Allied Products 1 -1.50 56 28 25 87
2 -1.50 64 75 13 103
3 -1.50 157 97 61 864
& -1.50 48 14 4 164
Bulk Chemicals 1 -1.50 43 3 56 0
2 -1.50 98 34 46 0
3 -1.50 685 194 271 0
4 -1.50 50 1 3 0
Glass & Glass Products 1 -1.50 0 0 6 2
2 -1.50 1 0 0 1
3 -1.50 1 0 9 1
4 -1.50 0 0 0 0
Cement 1 -1.50 0 1 0 0
2 -1.50 0 2 0 0
3 -1.50 0 3 0 0
4 -1.50 0 2 0 0
Iron & Steel 1 -1.50 10 7 4 0
2 -1.50 24 1 67 0
3 -1.50 9 0 22 0
& -1.50 1 0 10 0
Aluminum 1 -1.50 2 0 0 1
2 -1.50 5 0 0 0
3 -1.50 10 0 0 8
4 -1.50 2 0 0 0
Metal-Based Durables
Fabricated Metal Products 1 -1.50 2 0 0 2
2 -1.50 7 0 1 2
3 -1.50 5 0 0 0
4 -1.50 y 0 0 0
Machinery 1 -1.50 2 0 0 1
2 -1.50 9 1 0 1
3 -1.50 3 0 0 0
4 -1.50 y 0 0 0



Table 21. 2002 Boiler Fuel Consumption and Logit Parameter (cont.)

(trilliion Bti)
Industry Region Alpha Natural Gas Coal Qil Renewables
Computers and Electronic 1 -1.50 10 0 2 0
Products 2 -1.50 5 0 0 0
3 -1.50 4 0 0 0
g -1.50 11 0 0 0
Electrical Equipment 1 -1.50 1 0 0 0
2 -1.50 2 0 0 0
3 -1.50 2 0 0 0
4 -1.50 1 0 0 0
Transportation Equipment 1 -1.50 5 8 3 8
2 -1.50 31 0 1 11
3 -1.50 2 2 2
4 -1.50 5 0 0 1
Other Non-Intensive
Manufacturing
Wood Products 1 -1.50 1 0 0 "
2 -1.50 4 0 0 20
3 -1.50 7 1 1 142
4 -1.50 4 0 0 56
Plastic Products 1 -1.50 6 2 2 1
2 -1.50 21 20 1 1
3 -1.50 24 0 4 2
4 -1.50 4 0 0 0
Balance of Manufacturing 1 -1.50 15 2] 43 8
2 -1.50 68 50 16 3
3 -1.50 137 54 54 7
4 -1.50 35 7 1 2

Alpha: User-specified.

Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the National Energy Modeling
System, DOE/EIA-064(2007), (Washington, DC, 2007).

Table 22. Cost Characteristics of Industrial CHP Systems

Installed Cost

Size ($2005 per kilowatt)'

System (kilowatts) 2005 2030
1 Engine 1000 1,194 860
2 Engine 3000 947 808
3 Gas Turbine 3000 1.330 1,100
4 Gas Turbine 5000 1,026 851
5 Gas Turbine 10000 960 834
6 Gas Turbine 25000 809 707
7 Gas Turbine 40000 700 646
8 Combined Cycle 100000 736 684

"Costs are given in 2005 dollars in original source document.

Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the National Energy Modeling System,
DOE/EIA-MO64(2007) (Washington, DC, 2007).



Table 23. Retirement Rates

Retirement Rate Retirement Rate
Industry (percent) Industry (percent)
Food Products 1.7 Glass and Glass Products 1.3
Pulp and Paper 2.3 Cement 1.2
Bulk Chemicals 1.7 Aluminum
Iron & Steel Metal-Based Durables 1.3
Blast Furnace and Basic Stell Products 1.5 Other Non-Intensive Manufacturing 1.3
Electric Arc Furnace 1.5
Coke Ovens 25
Other Stell 29

Note: Except for the Blast Furnace and Basic Steel Products Industry, the retirement rate is the same for each process step or
end-use within an industry.

Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the National
Energy Modeling System, DOE/EIA-MO64(2007), (Washington, DC, 2007).



Table 24. Coefficients for Technology Possibility Curves, High Technology Case

Existing Facilities New Faciliies
CLsy AoceS SR REI 2030" TPC? REI 2030° TPC?
Food Products
Process Heating 0.889 -0.004 0.702 -0.009
Process Cooling 0.889 -0.004 0.702 -0.009
Other 0.889 -0.004 0.702 -0.009
Paper & Allied Products
Wood Preparation 0.747 -0.010 0.532 -0.018
Waste Pulping 0.898 -0.004 0.800 -0.006
Mechanical Pulping 0.771 -0.009 0.580 -0.017
Semi-chemical 0.948 -0.002 0.777 -0.008
Kraft, Sulfite, misc. Chemicals (a) 0.827 -0.007 0.549 -0.018
Bleaching 0.758 -0.010 0627 -0.012
Paper Making 0.766 -0.009 0.451 -0.024
Bulk Chemicals
Process Heating 0.893 -0.004 0.710 -0.009
Process Cooling 0.893 -0.004 0.710 -0.009
Electro-Chemical 0.893 -0.004 0.710 -0.009
Other 0.893 -0.004 0.710 -0.009
Glass & Glass Products®
Batch Preparation 0.941 -0.002 0.819 -0.003
Melting/Refining 0.822 -0.007 0.449 -0.025
Forming 0.965 -0.001 0.826 -0.006
Post-Forming 0.971 -0.001 0.865 -0.004
Cement
Dry Process 0.800 -0.008 0.531 -0.019
Wet Process® 0.894 -0.004 NA NA
Finish Grinding 0.850 -0.006 0.600 -0.016
Iron & Steel
Coke Oven® 0.845 -0.006 0.637 -0.012
BF/BOF 0.950 -0.002 0.785 -0.008
EAF 0.845 -0.006 0.655 -0.015
Ingot Casting/Primary Rolling® 1.000 -0.000 NA NA
Continuous Casting® 1.000 -0.000 1.000 0.000
Hot Rolling® 0.761 -0.010 0.337 -0.030
Cold Rolling® 0.706 -0.012 0.400 -0.029
Aluminum
Alumina Refining 0.915 -0.003 0576 -0.016
Primary Smelting 0.800 -0.008 0.522 -0.021
Secondary 0.825 -0.007 0.376 -0.029
Semi-Fabrication, Sheet/plate/foil 0.750 -0.010 0457 -0.024
Semi-Fabrication, Other 0.825 -0.007 0467 -0.025
Metal-Based Durables
Fatp):.;:zz ':'Z:::: 0.704 -0.0124 0380 -0.0203
Process Cooling 0.647 -0.0155 0.369 -0.0193
9 0.741 -0.0106 0.386 -0.0203

Other



Table 24. Coefficients for Technology Possibility Curves, High Technology Case (Continued)

Existing Facilities New Facilities
aduStv BrccesRlOnt REI 2030° TPC? REI 2030* TPC?
Machinery e 0.704 0.0124 0.284 0.0305
Pmcess Ceal.'"g 0.647 00155 0.280 -0.0290
rocess L0oling 0.741 -0.0106 0.288 -0.0305
Other
C°F',':§:‘::;SHZ';‘:inE'e°tr°"'°S 0.890 -0.0041 0.780 -0.0051
Procece Cooling 0.892 -0.0041 0.736 -0.0052
S 0.905 -0.0035 0.793 -0.0051
Other
Electrical Eauipment 0.890 0.0041 0.780 0.0051
Process Ceal_'”g 0.865 -0.0052 0.742 -0.0048
Bt 0.905 0.0035 0.793 -0.0051
Other
TraP”Sp°”a:°"qu”"’“’e i 0.849 -0.0058 0.609 -0.0081
P“’“e” Ceal.'"g 0.817 -0.0072 0.581 -0.0077
B 0.870 -0.0050 0619 -0.0051
Other
Other Non-Intensive
Manufacturing
W‘;ﬂig;;uzzﬁn 0.705 -0.0124 0.356 -0.0202
Process Cooling 0.647 -0.0154 0.341 -0.0196
S 0.742 -0.0106 0.354 -0.0209
Other
p'a;:fcgsd::;n 0.840 -0.0062 0538 -0.0081
Procose Coo“ng 0.805 -0.0077 0511 -0.0079
8 0.862 -0.0053 0.542 -0.0084
Other
Ba;gz;‘;fx:;:f“t””"g 0.705 00124 0.428 00162
Process Cooling 0.647 -0.0154 0.409 0.0157
g 0.742 -0.0106 0.428 -0.0167

Other

,1REI 2030 Existing Facilities = Ratio of 2030 energy intensity to average 2002 energy intensity for existing facilities.

2TPC = annual rate of change between 2002 and 2030.

°REI 2030 New Facilities = Ratio of 2030 energy intensity for a new State-of-the-art facility to the average 2002 intensity for existing
facilities.

4REls and TPCs apply to virgin and recycled materials.

®*No new plants are likely to be built with these technologies.

®Net shape casting is projected to reduce the energy requirements for hot and cold rolling rather than for the continuous casting step.

NA = Not applicable.

BF = Blast furnace.

BOF = Basic oxygen furnace.

EAF = Electric arc furnace.
Source: Energy Information Administration, Model Documentation Report, Industrial Sector Demand Module of the National Energy Modeling System,
DOE/EIA-MO064(2007) (Washington, DC, 2007).



Table 25. Cost Characteristics of Industrial CHP Systems, High Technology Case

Installed Cost

s ($2005 per kilowatt)'
System (kilowatts) 2005 2030
1 Engine 1000 1,194 860
2 Engine 3000 947 798
3 Gas Turbine 3000 1,330 901
4 Gas Turbine 5000 1,026 785
5 Gas Turbine 10000 960 778
6 Gas Turbine 25000 809 677
7 Gas Turbine 40000 700 633
8 Combined Cycle 100000 736 668

"Costs are given in 2005 dollars in original source document.

Source: Energy Information Administration, Model Documentation Report: Industrial Sector Demand Module of the National Energy Modeling System,

DOE/EIA-MOB4(2007) (Washington, DC, 2007).



