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The 1980 Manufacturing Industries Energy Consumption Study and Survey of
Large Combustors (FEIA-463) was designed to collect information on large
combustors in the United States and the manufacturing establishments
operating them. The survey was mailed to a list of respondents in late
November and early December 1980. On February 20, 1981, the Secretary

of Energy received notice from the Office of Management and Budget that
authority for the information collection activity had been withdrawn and
that the information already collected should be treated in a confidential
manner. The Energy Information Administration (EIA) proceeded to carry
out these instructions te insure the maximum confidentiality of the data.

At that time, responses had been received from approximately 76 percent
of the final survey frame, and even though this represented a respectable
response rate, the usefulness of the survey was substantially diminished
for the following reasons:

® The results of this survey are probably somewhat biased due
to systematic nenresponse error.

¢ Because of the withdrawal of authority for this survey, the
EIA was unable to undertake a followup of respondents to
resolve problems of missing and seemingly questionable data.

This report presents an overview of the data collected by this study.
This will be the only report prepared covering the entire study. Other
reports from this study include a methodological report, Methodological
Report on the 1980 Manufacturing Industries Survey of Large Combustors
(EIA-463) DOE/EIA-0306, and the Report on Alternative-Fuel Burning
Capabilities of Large Boilers, DOE/EIA-0304,

Report on the 1980 Manufacturing industries Energy i
Consumption Study and Survey of Large Combustors
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introduction

During 1979, total annual industrial energy consumption, including
electrical energy losses in the United States, was 31.5 quadrillion Btu.
This amounts to almost 40 percent of the energy consumed in the final
consuming sectors of the economy. Manufacturing is by far the largest
energy consuming component, totaling 12.9 quadrillion Btu of purchased
fuels and electricity for heat and power during 197%9. Of thils amount,
10.5 quadrillion Btu was accounted for by purchased fuels alone (fuel
oil, coal, natural gas, etcy ). 2

From the data collected in this survey,3 it is estimated that all
establishments which operate large combustors® consumed 12.1 quadrillion
Btu in 1979. Of this amount, 7.2 quadrillion Btu was purchased fuels

and 4.9 quadrillion Btu was nonpurchased fuels, such as woodchips, pulping
liquor, and process off-gases. Establishments which operate large com~
bustors consumed almost 70 percent of the purchased fuels and 40 percent
of the nonpurchased fuels were consumed in the manufacturing subsector.

Of the estimated 12.1 quadrillion Btu used in establishments with large
combustors, slightly more than 50 percent, or 6.2 quadrillion Btu, was
used in these combustors. This amount includes an estimated 3.8
quadrillion Btu of purchased fuel and 2.4 quadrillion Btu of nonpurchased
fuels.

This report covers the energy consumption characteristics of respondents/
establishments that operate large combustors. The energy consumption
characteristics of large boilers, the predominant combustor, are also
covered.

I1The industrial sector includes manufacturing, mining, construction, and
agriculture. The amount of energy consumed is reported in the Energy
Information Administration's 1980 Annual Report to Congress, DOE/EIA-
0173(80).

2y.8. Department of Commerce, Bureau of the Census. 1979 Annual Survey
of Manufactures, Fuels and Electric Energy Consumed, M79(AS)-4.1.

SThe 1980 Manufacturing Industries Energy Consumption Study and Survey
of Large Combustors, Form EIA-463 appears in Appendix A. The survey design
is detailed in the Methodological Report of the 1980 Manufacturing
Industries of Large Combustors (EIA-463), DOE/EIA-0306, March 1982.

“For the purpose of this study, large combustors are defined as boilers,
gas turbines, combined cycle units, or internal combustion engines with a
maximum design firing rate of 50 million Btu~per-hour or more.

5pue to the cancellation of this study, coverage of the intended universe
is not complete. See the methodology report for details concerning
coverage.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration
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Characteristics of
Establishments and
Combustors

Standard Industrial
Classification Breakdown
Characteristics

Summary of Findings

Responses to this study were received from 7,983 establishments. Of this
number, 2,498 reported having one or more large combustors for a total of
7,680.i While 7,510 of these combustors were classified as boilers, 102
were found to have a maximum design firing rate (MDFR) of less than 50
million Btu {(MMBtu)} per hour.2 This report will consider only the
remaining 7,408 boilers unless otherwise indicated.-

The establishments responding to the survey reported consuming 8,518.5
trillion Btu of energy. Almost 63 percent of this amount was purchased
fuel with the balance made up of nonpurchased byproduct or waste stream
fuels and a negligible amount of nontraditional energy sources such as
solar, hydropower, etc. When this figure is adjusted to account for
those establishments, which did not respond, the total fuel consumption
is estimated to be 12,08%9.6 trillion Btu but the purchased fuel component
drops to slightly less than 60 percent.

In addition, these establishments used 857.5 trillion Btu of electricity,
of which 26 percent is generated omsite. The amount of electricity con-—
sumed increases to 1,130.4 trillion Btu after adjusting for nonresponse.
This adjustment does not substantially change the proportion generated
onsite.

Approximately 63 percent of the fuel consumed in large boilers consists of
coal, natural gas, or fuel oil. This figure remains constant after
ad justing for nonresponse.

This section of the report indicates that, based on various measures of
size, energy consumption among establishments with large combustors is
concentrated in five industries: TFood and Kindred Products, Paper and
Allied Products, Chemicals and Allied Products, Petroleum and Coal
Products, and Primary Metals. These five industries are not the same
five industries which the 1979 Amnual Survey of Manufactures reported as
the most energy intensive. The Stone, Clay, and Glass Products industry,
the third most energy intensive in terms of purchased fuels consumed in
1979,4 is not among the most energy intensive industries as reported

in this study. As will be seen later in Tables 1, 3, and 4 of this
report, the 33 establishments included in this study from this industry
reported 4,832 combustors with an MDFR of at least one million Btu-per-
hour, Only 574 were boilers of which only 84 had an MDFR of 50 million
Btu~per-hour or more. So while this industry has a large number of
combustors, they do not have a large number of large boilers.

lindividual reports were received for 7,386 boilers, 116 gas turbiunes,
and 25 internal combustion engines. In addition, from information
provided by partially completed questionnaires, an additional 124 com-
bustors were classified as boilers, 2 as gas turbines, and 7 as internal
combustion engines. The remaining 20 combustors are unclassified due to
a lack of information.

2They were either separately filed components of combined cycle units
or were erroneocusly reported.

A public use data tape covering all data from this study is available
from the National Technical Information Service of the U.S. Department
of Commerce, 5285 Port Royal Road, Springfield, Virginia 22161.

4.8, Department of Commerce, Bureau of the Census, 1979 Annual Survey
of Manufactures, Fuels and Electric Energy Consumed, 1979(AS)--4.1.

Report on the 1980 Manufacturing Industrics Energy
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Summary of Findings [continued)

The four largest industry groups in terms of fuel usedd at the
establishment level are chemicals, paper, petroleum, and primary metals
(Table 1). These four industries account for 85 percent of the fuel
consumed at the establishment level but less than half of the establish
ments responding to this survey. These high-energy-use industries alsc
report the highest amounts of energy consumed per establishment (Figure
1.

The food industry is the fifth largest energy consuming industry at the
establishment level. Fuels consumed in this industry accounted for
only about one-third as much as the fourth largest industry, primary
metals. When the food industry is added to the four largest, these five
industries account for 90 percent of the fuel consumed at the establish-
ment level and 66 percent of the establishments with large boilers
(Figure 1).

Table 1 provides similar information for large boilers. The five larges
industry groups, which consume the most energy at the establishment
level, are also the five largest industries in terms of energy con-
sumption at the boiler level. These five industries account for 66
percent of the establishments reported and comprise 74 percent of the
boilers. Further, they consumed 90 percent of the reported energy at
+he establishment level, and 89 percent of the fuel reported for boile:ss

- ; :

5several steps were taken to aveid the disclosure of the individual
respondents. These are detailed in Appendix C.

Report on the 1980 Manufacturing Industrles Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration




Summary of Findings (continued)
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Table 1. Number of
Establishments and Large Establishments Large Boilers
Boilers Together with Total SIC Fuels Consgumed Fuels Consumed

and Average Amount of Fuel Industry Code  Number Total Average Number Total Average
Consumed (Trillion Btu) by Food and Kindred

Standard Industrial Classification ProductSe eecessssans 20 462 445.7 0.96 1,122  321.0 0.29
{SIC} Code TODACCOssavensoraans 21 See Other Nondurables 49 6.9  0.14
Textile Mill
ProductSececeecsssse 22 186 152.0 0.82 382 70.9 0.19
Apparelecscessseases 23 See Other Nondurables 14 1.5 0.11
Lumber and Wood.esos 24 142 163.7 1.15 24Q 134.6 0.56
Furnitureeecescesscse 25 See Other Durables 13 1.4 0.11
Paper and Allied
ProductSeeesescesses 26 370 1,994.5 5.39 1,239 1,575.2 1.27
Printing and
Publishingecssessess 27 See Other Nondurables 10 2.5 0.25
ChemicalSesesvesross 28 518 2,004.9 3.87 1,783 1,223.1 0.69
Petroleumsseesssssee 29 163 1,847.3 11.33 653 467.4 0.72
Rubber and
PlastiCSsessessenoss 30 97 80.5 0.83 224 62.3 0.28
Leathereesessonsosse 31 See Other Nondurables 5 0.8 0.16
Stone, Clay and
GlasSSeesesosonsncsnse 32 33 52.4 1.59 84 26.1 0.31
Primary Metals.eees. 33 134 1,385.3 10.34 647 565.2 0.87
Fabricated Metals... 34 50 27.7 0.55 115 7.2 0.15
Machineryeseeseosees 35 81 102.4 1.26 221 41,5 0.19
Electronic
Equipmentseseesessss 36 63 47.3 0.75 165 32.1  0.19
Transportation
Equipmentecsssssasss 37 112 121.4 1.08 331 59.8 0.18
InstrumentSecescesss 38 See Other Durables 61 35.3 0.58
MiscellaneouSseoesss 39 See Other Durables 13 12.8 0.98
Other Nondurables®.. NA 38 33.4 0.88 c78 €11.7 ¢©€0.15
Other DurablesbP..... ¥NA 33 60,0 1.82 cg7 €49.5 €0.57
Unclassified9i..ovss  NA 16 2044 1.28 37 13.6  0.37
Totaleaosesessae NA 2,498 8,538.9 3.42 7,408 4,671.2 0.63

a481C codes 21, 23, 27, and 31.

PSIC codes 25, 38, and 39.

CNot included in column totals since they are already in the table
above,

dFrom the information requested, it was impossible to determine the
industry group.

NA = Not Applicable.

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries
Energy Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industries Energy
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Figure 1. Number of
Establishments and Large Boilers
and the Amount of Fuel Used in
Establishments and Large Boilers
by Major Industrial Classificationd

Summary of Findings [continued)
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not be classified by Standard Industrial Classification (SIC) Code are not shown. The 16 estahlis.
category represent 0.6 percent of the establishments and consume 20.4 trillion Btu, or 0.2 pe
fuel consumption at the establishment level. The 37 iarge boilers which could not be classified by 5C Code
represent Q.5 percent of the large boilers and consume 13.6 trillion Btu, or 0.3 percent of the tate fuel
consumption at the boiler level.

Source: Energy information Administration, Office of Energy Markets and End Use, Ener.g}/ Ene
Division, 1980 Manufacturing Industries Energy Consumption Study and Survey of Large Comizie
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() | Summary of Findings {continued)

As will be discussed in the section on the role of larger boilers in
industry, the size of boiler varies considerably by industry. Table 2
highlights this point. This fact means that two industries which have

the same number of boilers may consume vastly different amounts of energy
due to the size of the boilers. For example, the food and paper indus-
tries (as shown in Table 1) have approximately the same number of boilers,
yet the paper industry uses almost five times as much fuel (as shown in
Table 2) because its boilers are considerably larger.

Table 2 presents some general characteristics of boilers. The industries
with the largest number of boilers per establishment are primary metals,
petroleum, paper, and chemicals. The lumber and wood industry reported
the fewest number of boilers per establishment.

Nationwide, the median size of large boilers in operaticn during 1979 was
123 million Btu-per—hour. Some industries, particularly paper, primary
metals, chemicals, and petroleum, have a median size considerably higher
than the national average.

The median year of installation for large boilers nationally is 1962.
However, there is a fairly wide range for this date. The oldest boilers
are in the stone, clay, and glass; and primary metals industries where
the median years of installation are 1951 and 1952, respectively.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy information Administration
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Table 2. General Characteristics
of Large Boilers by Standard
Industrial Classification

[SIC) Code

Summary of Findings [continued)

Mean Median
Number of Maximum
Number  Large Design Mediar
Number of Boilers Firing  Year af
SIC of Estab- lLarge Per Estab- Rate? Instal -
Industry Code lishments Beilers 1ishment (MMBtu/hr.) larvion®
Food and Kindred
ProductSeseereccanss 20 462 1,122 2.43 96 1958
TobaACCOesasensscoaes 21 ¢ 49 ¢ 88 1968
Textile Mill
ProductSesseesesesas 22 186 382 2.05 83 1955
Appareleeesoserencss 23 ¢ 14 ¢ 77 LG58
Lumber and Wood..os. 24 142 240 1.69 95 1964
FUrnituresesessesses 25 ¢ 13 c 77 L95¢
Paper and Allied
ProductSecsescossoss 26 370 1,239 | 3.35 184 1860
Printing and
Publishingeeseoesnse 27 c 10 ¢ 86 1971
ChemicalSesesenvsoas 28 518 1,783 3.44 149 1963
PetroleuMesesoossses 29 163 653 4.01 143 195y
Rubber and
PlasticSeseescsssses 30 97 224 2.31 86 1965
Leathereseasesasesss 31 c 5 ¢ 75 1974
Stone, Clay, and
GlasSSesneososcenesse 32 33 84 2.55 115 1931
Primary Metals...ses 33 134 647 4.83 163 1952
Fabricated Metals... 34 50 115 2.30 94 1955
Machineryeeeesessese 35 81 221 2.73 89 1959
Electronic
Fquipmentsesesessses 36 63 1653 2.62 84 19el
Transportation
Equipmentesssosesaes 37 112 331 2.96 96 1956
INStrumentSesessesss 38 ¢ 61 ¢ 138 1966
Miscellaneous.sesses 39 c 13 e 175 19612
Other Nondurables... NA 38 d7g 2.05 84 1957
Other Durables...... NA 33 dsy 2.64 126 1965
Unclassified®...0... NA 16 37 2. 31 94 1966
Totalesesseses NA 2,498 7,408 2.97 121 1961

AThis column is based on a total of 7,204 boilers due to the exclusiocn
of 167 boilers which could not be classified by maximum design firing
rate.

brhis column is based on a total of 7,027 boilers due to the exclusion
of 344 boilers which could not be classified by year of installatien.

CIn order to avoid the possible identification of respondents, estad-
lishments in SIC codes 21, 23, 27, and 31 are reported in "Other Nondura-
bles"” and establishments in SIC codes 25, 38, and 39 are reported in
“Other Durables.” 9Not included in column totals since they are already
in the table above.

CFrom the information requested, it was impossible to determine the
industry group.

NA = Not Applicable,

Source: Energy Informatlon Administration, Office of Energy Markets ad
End Use, Energy End Use Division, 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors.
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Summary of Findings (continued])

In an effort to determine the population of both process and nonprocess
combustors, respondents were asked to indicate the number and MDFR size
class of all combustors with a maximum design firing rate greater than
cne MMBtu per hour. Almost 63,000 combustors were reported. Table 3
presents these combustors divided into the eleven categories by SIC
code.

The primary metals industry reported 16,898 combustors. This is
approximately 27 percent of all combustors reported. A little less

than one fourth of these combustors were identified as heat treaters,

with an almost equal number of reheaters. The chemicals industry reported
8,529 combustors, or a little less than 14 percent of the total reported.
A little more than one in five of these combustors were identified as
boilers.

Table 4 shows the distribution of all combustors by maximum design

firing rate and SIC code. While the primary metals industry has the
largest number of combustors, they are relatively small. On the other
hand, the paper industry has only 15 percent as many combustors as the
primary metals industry, but the typical combustor in the paper industry
is almost 9 times larger as measured by the MDFR. Other industries with
high median MDFR among those industries reporting 2,000 or more combustors
are the petroleum, food, and chemicals industries.

60f the 7,983 establishments which responded to this survey, 6,550
reported at least one combustor.

7The detailed data from which Tables 3, 4, 7, and 8 were extracted are
part of the public use data tape.

The reader is reminded that due to the cancellation of this study (see
Appendix B), the number of combustors reported by an industry is less
than the number actually in use. However, the relative proportion of the
types of combustors, particularly in industries with a large number of
reporting establishments, may more accurately represent the true
distribution of combustors.

Report on the 1980 Manufacturing Industries Energy
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Table 3. Number of Combustors
with a Maximum Design Firing
Rate of One-Million Btu-per-hour
or More by Type of Combustord
and Standard Industrial
Classification (SIC) Code

Summary of Findings (continued)

Inter-
Total nal .
Com~ Gas Combus- Fluld Heat
SIC bus- Tur- tion Heat- Cal- Reac— Mel- Treat-
Industry Code tors Boilers bines Engines ers Dryers ciners tors ters ers

Primary Metal... 33 16,898 1,571 19 301 1,416 727 180 3,169 1,251 4,073 3,914 277 -
ChemicalSeesesse 28 8,529 3,700 62 607 1,495 858 300 1,219 81 111 52 4 4
Petroleumseseees 29 7,002 1,173 80 913 3,852 614 40 260 2 25 34 5 4
Stene, Clay,

and GlasSeseaess 32 4,892 574 5 63 66 725 933 40 593 1,789 a5 i 12
Foodeaosnnoneses 20 4,661 2,732 8 132 186 1,134 22 66 4 310 4 i 2
Fabricated

MetalSeesasssses 34 3,783 744 - 21 457 552 15 63 99 1,121 702 @ -
Transportation.. 37 3,595 1,245 15 91 632 574 8 121 98 755 52 4 1
Machinery.esesee 35 2,719 793 12 94 119 267 10 38 59 1,065 255 ¥ -
Paperesesvsssves 26 2,576 1,788 7 18 43 510 163 23 5 11 5 : 2
Electrical

Equipment.sesss. 36 2,496 725 - 36 138 472 15 112 83 875 22 18 -
Textileseeesaoss 22 2,018 821 - 4 32 1,048 3 9 4 86 5 1
Rubber and

PlastiCesesesese 30 842 543 3 23 72 122 0 23 10 46 ~ -
Lumber and

Woods sasssssssses 24 767 525 - 8 19 169 - 13 - 33 - -
Furnituressessss 25 344 118 - - 118 64 - 13 - 19 12 -
InstrumentsS..... 38 316 232 S 44 1 28 2 4 - - -~ -~
Printing and

Publishing...ecoe 27 257 76 - 13 144 19 2 1 1 1 -
Miscellaneous... 39 220 105 14 19 55 12 4 3 4 - -
Apparelecesesess 23 144 48 - 8 59 - - 2 12 15 -
TobacCOesevasaes 21 118 99 - 7 1 11 - - - - - -
Leathereessnenes 31 89 60 - - 5 16 1 3 2 - - -
Unclassified®... NA 450 100 5 4 242 81 6 1 - 5 - -
Totdlieseossaens NA 62,716 d17,778 225 2,380 8,939 8,230 1,789 5,182 2,298 10,343 5,108 hlﬁummwﬂmg

3See the Glossary in Appendix A for the definitions of the types of combustors.

blncludes 21 combustors which were either boilers, gas turbines, or internal combustion engines and 5 which ware rot

identifiable.

CFrom the information reported, 1t was Impossible to determine the industrial group.

dincludes 10,370 boilers with a maximum design firing rate between 1 and 49 MMBtu per hour as well as the

7,408 larger boilers with an MDFR of 50 MMBtu or more per hour reported elsewhere in this report.

=" = None
NA = Not applicable.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Divisiorn,

1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.
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Table 4. Number of Combustors
with a Maximum Design Firing
Rate of One-Million Btu-per-hour
or More by Maximum Design
Firing Rate and Standard
Industrial Ciassification

Summary of Findings ({continued)

(SIC) Code

SIC Maximum Design Firing Rate (MMBtu per hour)
Industry Code Total 1-9 10-24 25-49 50-99  100-249 250 + 50+2  Unknown® Median
Primary Metals.., 33 16,898 10,361 2,970 1,476 689 954 447 2 5 7
ChemicalSeesessss 28 8,529 3,488 1,654 895 949 1,109 405 29 - 17
Petroleumeseseses 29 7,002 2,476 1,269 1,072 1,096 872 200 16 1 22
Stone, Clay,
and GlasSSeaeseses 32 4,872 2,677 994 462 328 321 92 18 - 9
FOOQeeesosasessass 20 4,661 1,670 1,039 686 707 460 53 42 4 20
Fabricated
MetalSescoseneses 34 3,783 2,768 576 175 36 167 1 5 7
Transportation... 37 3,595 2,569 486 173 199 141 20 7 - 7
Machinery.sesesees 35 2,719 2,012 277 158 177 85 10 - - 7
PaAPETesserssosess 26 2,576 554 302 326 436 544 389 25 - 62
Electronic
Equipmente.ceseess 36 2,496 1,816 368 143 123 40 3 3 - 7
Textileeesssesese 22 2,018 1,042 331 255 292 84 3 11 - 10
Rubber and
PlastiCecsesasses 30 842 416 108 82 163 60 7 6 - 11
Lumber and Wood.. 24 167 259 131 118 144 93 13 9 - 24
Furnituressssssss 25 344 244 54 31 14 1 - - - 7
InstrumentSessses 38 316 161 67 23 28 26 11 -~ - 10
Printingessecessss 27 257 194 37 16 7 3 - - - 7
Miscellaneous.. .. 39 220 114 61 31 5 5 4 - - 10
Apparelsesescsess 23 144 84 27 18 11 2 - 2 - 9
TobacCOesereserss 21 118 23 26 15 35 16 - 3 - 42
Leathersiasasseres 31 89 46 28 8 6 1 - - 9
Unclassified®.... NA 220 279 41 33 54 41 2 - ~ 4
Totaleesssesosnse NA 2,716 33,253 10,846 6,196 S, 549 5,025 1,654 178 15 9

2From the information reported, it was possible only to determine an MDFR greater than 50 MMBtu/hr.

This column was not included in the median calculations.

BFrom the information reported, it was impossible to determine the MDFR.
CFrom the information reported, it was impossible to determine the industry group.

= None

N/A = Not applicable.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use
Division, 1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.
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Reglonal Characteristics

Table 5. Number of

Establishments and Large Boilers

Together with Total and
Average Amount of Fuel
Consumed (Trillion Btu)
by Region

Summary of Findings [continued)

The data reported in the previous section focused on standard industrial
classification. The focus of this section is on reglons of the country.'

The data presented in this section will repeatedly show that while r:he
North Central region of the country =-- traditionally thought of as the
industrial center of the country -- has the largest number of establish-
ments and combustors, the South Central region uses considerably more
energy. While this report should not be considered as conclusive evidence
of this fact, 1t is a further indication that the new industrial
centerland may well be in the South.

Table 5 presents similar information as presented in Table 1. The trend,
mentioned above, is very obvious. As can be seen, energy use varied
substantially across the five regions of the country., The North Central
reglon stands out because it has the largest number of establishments

and the largest number of boilers. However, the South Central region,

with two-thirds as many establishments and 88 percent as many boilers,
consumes 41 percent more energy at the establishment level and 54 percent
more fuel at the combustor level. The average establishment in the

South Central region consumes more than twice as much energy as the avewain

Establishments Large Boilers

Fuel Consumed Fuel Consumed

Region Number Total  Average Number Total Average
NortheasStesssosen 388 1,015.0 2.62 1,080 494.3 0.46
North Centrale... 630 1,857.2 2.95 1,811 921.5 0. 51
South Atlantic... 342 937.4 2.74 990 722.3 073
South Central.... 426 2,624.3 6.16 1,593 1,423.4 .89
WeSteaosoosossnne 299 1,038.6 3447 819 523.7 0. 64
Other@,ivseisnonnn 413 1,066.4 2.58 1,115 585.6 0.53

Totalesseeroase 2,498  8,538.9 3.42 7,408 4,670.8 0.63

4This category includes those establishments and combustors which, in
order to avoid disclosure, are reported in 2 or more reglons. Also
included in this category are 8 establishments with 18 boilers which were
not classified by region.

Source: Energy Information Administration, Office of Energy Markets zn
Fnd Use, Energy End Use Division, 1980 Manufacturing Industries Energ
Consumption Study and Survey of large Combustors.

9In an effort to protect the confidentiality of the respondents, the
regional divisions chosen were the four regions defined by the U.S. Bureau
cf the Census with the Southern region further divided into the South
Atlantic and South Central regions. For the purposes of this report,
the geographic regions are made up of the following States: Northeast:
Malne, New Hampshire, Vermout, Massachusetts, Connecticut, Rhade Island,
New York, New Jersey, and Pennsylvania; North Central: Ohio, Indiana,
I1linois, Michigan, Wisconsin, Minnesota, North Dakota, South Dakota,
Iowa, Nebraska, Missourl, and Kansas; South Atlantic: Delaware, Maryland
District of Columbia, Virginia, West Virginia, North Carolina, South
Carolina, Georgia, and Florida; South Central: Kentucky, Tennessee,
Alabama, Mississippi, Arkansas, Louisiana, Texas, and Oklahoma; West:
Montana, Wyoming, Idaho, Colorado, Utah, New Mexico, Arizona, California,
Nevada, Oregon, Washington, Alaska, and Hawaii. See Appendix C.
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(WSS | Summary of Findings (continued]

establishment in the North Central region. The average combustor in
the South Central region consumes 75 percent more energy than the average
combustor in the North Central regiom.

Table 6 continues to highlight the difference between the North Central
and South Central regions. While the North Central region has the most
boilers, they tend to be among the smallest in terms of median MDFR and
oldest in terms of median year of installation. The boilers in the
South Central region, on the other hand, are among the largest and
newest.

The biggest contributing factor to this difference comes from the boilers

used in the paper and chemical reéeglons. The largest boilers for these two
industries are in the South Central region. These boilers are also among

the newest.

Table 6. General Characteristics

of Large Boilers by Region and Mean Median
Selected Standard Industrial N;‘:‘;Z: of Mgzzg‘; vedian
Classification (S!Cl Code Number of Number of Boilers Firing  Year of
Establish- Large Per Estab~- Rate Instal-
Region ments Boilers  lishments (MMBtu/Hr.)@ lation®
Northeasteesesacosoans 388 1,080 .78 99 1958
FOOdesesessosoasaneo 38 100 2.63 102 1961
PApPRTYevcscososovsons 98 244 2,49 105 1959
ChemicalSessesscnnss 59 164 2.78 102 1961
Petroleumesessvonses 13 62 4,77 134 1951
Primary MetalSeesoss 25 148 5,92 179 1948
Other Durables.isesse 104 274 2.63 90 1958
Other Nondurables... 51 88 1.73 79 1961
North Centraliesesvsscs 630 1,811 2.87 99 1959
Foodeoeesnssnonsnnoss 150 355 2,37 92 1964
PApPEYevssssessosvncse 103 262 2.54 136 1955
ChemicalSesosooseses 103 263 2.55 97 1964
PetroleuMssssoscascs 39 151 3.87 135 1953
Primary MetalSessees 43 257 5.98 177 1953
Other DurableSeeesse 176 495 2.81 90 1957
Other Nondurables... 16 28 1.75 79 1959
South Atlantic.euiescss 342 390 2.89 122 1964
FoOdeeosvossnsrsonss 29 97 3.34 131 1968
PApeTecescssasasnosns 43 203 4,72 238 1959
ChemicalSeosessoncos 84 312 3.71 133 1962
Petroleumeseseeacons 9 12 1.33 130 1971
Primary MetalSeseess - - - - -
Other Durables.c.... 20 27 1.35 95 1967
Other Nondurables... 157 339 2.16 86 1966
South Centralessssoscs 426 1,593 3.74 172 1964
Foodesososessosocsans 69 188 2.72 91 1966
PaApETessssvoacosonoa 57 275 4,82 312 1963
ChemicalSesosessoncs 156 686 4.40 191 1964
Petroleumesssocessns 51 252 4.94 161 1957
Primary MetalSeeseos - - - - -
Other DurableSes.s.s 52 94 1.81 126 1971
Other Nondurables... 41 98 2.39 80 1967

End Notes Appear at End of Table.

Report on the 1980 Manufacturing Industries Energy
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Table 6. General Characteristics
of Large Boilers by Region and
Selected Standard Industrial
Classification {SIC) Code
(continued)

Summary of Findings (continued)

Mean Median
Number of Maximum
large Design Mediar
Number of Number of Boilers Firing Yea
Establish- Large Per Estab- Rate T

Region ments Boilers lishments (MMBtu/Hr.)@ 1.
WeStieensorassnsonseass 299 819 2.74 121

FoOdeesevsssoracasss 106 244 2.30 165

PADETerssronssverses b4 176 4.00 182

ChemicalSeasscosnasns 19 59 3.11 96

Petroleumecessssoros 34 138 4.06 133

Primary Metals.eces. 10 35 3.50 142

Other DurablesS..esvs 82 156 1.90 93

Other Nondurables... 4 10 2.50 92
DtherCiveiesiaroonnses 413 1,115 2.70 104 1962

FOOdetoenossossonnne 70 138 1.97 90 e

PapeTeeesvsncasonvas 25 79 3.16 186 1963

ChemicalsSecsvanosess 97 299 3.08 iz2 1962

Petroleumsesseseoses 17 38 2.24 89 1672

Primary Metals..easee 56 207 3.70 138 1953

Other Durablese..... 80 197 2.46 98 1959

Cther Nondurables,.. 52 121 2.33 86 1665

Unclassifieddiiiuses 16 37 2.31 94 1966

Totaleesveeesserses?,498 7,408 2.97 121 1961

The calculations in this column are based only on those boilers whizth
could be classified by MDFR.

bThe calculations in this column are based only on those boilers whi:l
could be classified by year of installation.

CThis category includes those establishments and combustors which, i-
order to avoid disclosure, are reported in 2 or more regions. Also
included in this category are 8 establishments with 18 boilers which we e
not classified by regioun.

drrom the information reported, it was lmpossible to determine the
industrial group. Also included in this category is one large beoiler
which is incorrectly identified on the data tape as being in the West
region.

~" = None

Source: Energy Information Administration, Office of Energy Markets and
End Use, Energy End Use Division, 1980 Manufacturling Industries Energy
Consumption Study and Survey of Large Combustors.

Table 7 provides a regional distribution of all process and nonprocess
combustors with an MDFR of at least one million MMBtu per hour.10  Bejler
predominate in each reglon as the most common type of combustor. Howewver
the mix of combustors varies widely. Boilers range from a high of 34.3
percent of all combustors in the South Atlantic to a low of 25.9 percent
in the North Central. Other types of combustors have an even larger vauvs
than the 8.4 percentage points seen among boilers. The range for heat
treaters, the second most common combustor, is 15.6 points while the raug
for fluid heaters, the third most common combustor, is 13.5 points.

10The combustors reported in Tables 7 and 8 are reported in oaly ons
region. The data used to develop these tables exist only in an aggre-
gated format either by Standard Industrial Classification or by region,
rather than in a micro~level establishment format.
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Table 7. Number of Combustors
with a Maximum Design Firing
Rate of One-Million Btu-per-
Hour or More by Type of
Combustor and Regiond

Inter- Sin-
Total nal terers
Com~— Gas  Combus— Fluild Heat  Re- and
bus=- Tur- tion Heat- Cal- Reac— Mel-  Treat- heat~ Pelit-
Region tors Bollers bines Engines ers Dryers ciners tors ters ers ers izers Other®
Northeastssssssss P13,569 3,720 48 172 1,375 1,220 370 1,607 532 2,890 1,565 64 6

(100.0) (27.4) (0.4} (1.3) (10.1) (9.0) (2.7) (11.3) (3.9) (21.3) (11.5) (0.5)(0.1)

North Central.... 21,387 5,541 26 447 2,460 2,966 381 1,718 841 4,700 2,174 124 9
(100.0) (25.9) (0.1)  (0.1)  (11.5) (13.9)  (1.8) (8.0) (3.9) (22.0) (10.2) (0.6) (%)

South Atlantic... 7,021 2,412 12 119 593 1,704 242 229 250 1,036 399 23 2
(100.0) (34.3) (0.2) (1.7) (8.4) (24.3) (3.4) (3.3) (3.6) (14.8) (5.7) (0.3) (%)

South Central.... 12,618 3,419 91 1,034 2,764 1,382 412 1,268 400 1,213 576 S3 6
(100.0) (27.1) (0.7)  (8.2)  (21.9) (10.9) (3.3) (10.0) (3.2) (9.6)  (4.6) (0.5) (*)

WeSteosensoarones 7,691 2,581 138 603 1,506 914 376 358 272 492 394 156 3
(100.0) (33.6) (0.5) (7.8) (19.6) (11.9) (4.9  (4.7) (3.5) (6.4)  (5.1) (2.0) (%)

Other®iuverenenas 430 105 10 5 241 4 8 2 3 12 - - -
U (100.0)  (24.4) (2.3)  (1.2)  (56.0) (10.2) (1.7)  (0.5) (0.7) (2.8) -) (=) (=)

Totalesesesonosss 62,716% 17,778 225 2,380 8,939 8,230 1,789 5,182 2,298 10,343 5,108 418 26
(100.0) {(28.3) (0.4) (3.8) (14.3) (13.1) (2.8) (8.3) (3.7) (16.5) (8.1} (0.7) (*)

2The tabulations reported in this table are based on separate files of the responses of 7,946 establishments.
0f this number, 1,605 were in the Northeast, 2,323 were in the North Central, 1,237 were in the South Atlantic,
1,520 were in the South Central, 1,222 were in the West, and 39 were unclassified.
bThe top figure in each cell is the number of combustors of that type in that region. The bottom figure is the
percent of the total combustors in that region.
CIncludes 21 combustors which were either bollers, gas turbines, or internal combustion engines and 5 which were not
indentifiable.
drhis category includes only those combustors in establishments which could not be classified by region.
€Includes 10,370 boilers with a maximum design firing rate between 1 and 49 MMBtu per hour as well as
the 7,408 large bollers with an MDFR of 50 MMBtu or more per hour reported elsewhere in this report.
"=" = None
"*" = Less than 0.05 percent
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, 1980
Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy information Administration




Summary of Findings [continued)

’
P

N Y. O

i
& L

vara W oA

The regionmal distribution of combustors by capacity (i.e., MDFR) is
presented in Table 8. Here again is an indication of the differences
between the North Central and South Central regions. The median MDFR
for combustors in the North Central region is among the lowest at 9
MMBtu per hour, whereas the South Central region is the highest at

16 MMBtu per hour.

Just as the distribution of types of combustors varied by region, so

does the distribution by MDFR. The largest combustors, those of 250
MMBtu per hour or more, comprise 2.6 percent of all combustors in the
Nation. However, these combustors are only 1.5 percent of the combustors
in the Northeast; 2.1 percent of the combustors in the North Central;

2.6 percent in the West; 3.1 percent in the South Atlantic region; and
4.6 percent in the South Central region.

The South Central region has over 15 percent more combustors of 100 or
more MMBtu per hour than any other region., This region has 1-1/2 times
as many combustors as the Nation's average for combustors of this size.
Further, this region has the smallest proportlion of combustors of under
9 MMBtu per hour. This is a further indication of the energy
intensiveness of this region.
Table 8. Number of Combustors
with a Maximum Design Firing
Rate of One-Million Btu-per-
Hour or More by Maximum
Design Firing Rate and Region

Maximum Design Firing Rate (MMBtu per hour)

Region? Total 1-9 10-24 25-49 50-99 100-249 250 + 50 +P  Unknown® Med.ai
Northeast........ 913,569 7,851 2,232 1,242 1,022 979 209 26 8 El
(100.0) (57.7) (16.4) (9.2) (7.5) (7.2) (1.5) (0.2) (0.1) -
North Central.... 21,387 12,792 3,476 1,802 1,542 1,275 444 51 5 7
(100.0) (59.8) (16.3) (8.4) (7.2) (6.0) (2.1) (0.2) (*) -
South Atlantic... 7,021 3,279 1,279 787 784 641 216 35 - ]
(100.0) (46.7) (18.2) (11.2) (11.2) (9.17 (3.1) (0.5) (=) -
South Central.... 12,618 5,344 2,471 1,463 1,297 1,411 575 55 2 1)
(100.0) (42.3) (19.6) (11.6) (10.3) (11.2) (4.6) (0.4) () -
WESTerosonennanes 7,691 3,688 1,365 882 866 681 198 11 - 1o
(100.0) (47.9) (17.7) (11.5) (11.3> (8.93 (2.6) (0.1) (- -
Other®.vereneennn 430 299 23 20 a8 38 12 - - 7
(100.0) (69.5) (5.4) (4.7) (8.8) (8.8) (2.8) (=) () -
Totalesesserosaes 62,716 33,253 10,846 6,196 5,549 5,025 1,654 178 15 9
(100.0) (53.0) (17.3) (9.9) (8.9) (8.0) (2.6) (0.3) (%) -

4This table is based on a separate file of the responses from 7,946 establishments. Of this number, 1,605
were in the Northeast, 2,323 were in the North Central, 1,237 were in the South Atlantic, 1,520 were in the
South Central, 1,222 were in the West, and 39 were unclassified.

brFrom the information reported, it was possible only to determine an MDFR of at least 50MMBtu/hr.

CFrom the informmation reported, it was Impossible to determine the MJFR.

d7he top figure in each cell is the number of combustors of that type in that region. The bottom figure is
the percent of the total combustors in the region.

€This category includes only those combustors from establishments which could not be classified by region.

"~" = None
"#" = Less than 0.05 percent
NA = Not applicable

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division,

1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.
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at the Establishment Level

As shown in Table 9, establishments responding to the survey consumed
8,518.5 trillion Btu of fuel in 1979. This includes 5,345.7 trillion Btu,
or 62.8 percent, of purchased fuels, 3,172.1 trillion Btu or 37.2 percent
of nonpurchased or byproduct fuels, and 0.7 trillion Btu or 0.008 percent
of energy from hydropower, wind, geothermal, solar, or other energy
sources., In general, industry uses more purchased than nonpurchased
fuels. The petroleum industry is the exception because of its heavy
consumption of refinery off-gases. Other industries which consume rela-
tively larger amounts of nonpurchased fuels are the paper (pulping
liquor), primary metals (coke oven gas), and wood and lumber (wood waste)
industries. The data reported in Table 10 are weighted to account for
the nonresponse of establishments. This table shows estimated total

fuel consumption as 12,089.6 trillion Btu. Of this amount, 7,212.2
trillion Btu came from purchased. fuels; 4,907.4 trillion Btu from nonpur-
chased fuels; and 1.0 trillion Btu from nontraditional energy sources.

Natural gas accounts for 58 percent of all purchased fuels. Almost 36
percent of the natural gas is consumed in the chemical industry. Residual
o1l accounts for 17 percent of purchased fuel consumption. The paper
industry is the largest user of residual oil. The third most consumed
purchased fuel is coal which accounts for 15 percent.

Table 11 presents establishment fuel use by region. Only in the West
region is the proportion of purchased fuel less than the proportion of
nonpurchased fuel. This is possibly due to the high concentration of
lumber and paper industries in the Weste. The highest use of nonpurchased
fuel occurs in the South Central region due to the large number of
petroleum, chemical, and paper establishments.

1The 1979 Annual Survey of Manufactures, Fuels and Electric Energy
Consumed reports that natural gas accounts for 57 percent of all purchased
fuels; 26 percent of the natural gas was cousumed Iin the chemical industry;
residual oil accounts for 10 percent of purchased fuel consumption; and
coal accounts for 11 percent.
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Consumption Study and Survey of Large Combustors
Energy Information Administration




X
@ 4

ferr 4

Table 9. Establishment Fuel Use
by Standard Industrial
Classification (SIC) Code—
Unweighted Data (Trillion Btu)

@ﬁ Fuel and Energy Use at the
*7 | Establishment Level (continued)

Purchased Fuels

ATncludes energy derived from hydropower, wind, geothermal, solar, or any other energy source.
bs1C Codes 25,38, and 39.

€SIC Codes 21,23, 27, and 31.
dFrom the information reported, 1

"~" = None

t was Impossible to determine the industrial group.

"%" = Less than 0.05 trillion Btu.

NA = Not Appliciable

Totals Dis- Non~
All Other til- Resid~ Other Natural Other Pur-
Industry SIC  Fuels Total Coal  Sclid 1late ual Liquid Gas Gas chased

ChemicalSeeeeasaess 28 2,004.9 1,689.9 297.0 7.3 30.4 191.9 7.7 1,116.4 39.1 314.6 C
PADET e sassonssannes 26 1,994.5 1,052.3 226.0 116.4 12.2 338.7 7.0 348.1 4.0 942.0 L
PetroleuMiescseones 29 1,847.3 579.8 5.6 8.9 6.2 122.1 8.9 456.4 71.7 1,167.5
Primary Metal...... 33 1,385.3 773.2 89.6 10.6 15.3 93.2 5.2 527.6 31.8 612.1
FOOdeoeosnvaoneanos 20 445,7 395.6 83.0 10.5 16.4 51.9 2.1 227.7 4,0 50.0 C
Durable Goods...e.. NA 574.9 490.7 80.0 57.5 7.8 65.4 2.4 269.9 7.8 84,1

Lumber and Wood.. 24 163.7 85,5 1.6 53.4 0.4 10.3 - 16.5 3.4 78.1

Transportation... 37 121.4 121.4 19.8 0.1 2.0 16.3 2.4 80.2 0.7 *

Machineryeoesasss 35 102.4 102.3 15.1 0.1 2.5 13.2 * 67.8 3.5 0.1

Stone, Clay, and

GlaSSesoresnvncoes 32 52.4 49,2 10.6 2.8 0.6 4.1 - 31.1 * 3.2

Electric

Equipmenteesesess 36 47.3 45.6 8.4 0.7 0.9 11.9 * 23.6 0.1 1.7

Fabricated Metal. 34 27.7 27.7 2.1 - 0.9 2.7 * 21.9 0.1 NA

Dther Durablesb.. NA 60.0 59.0 22.4 0.4 0.5 6.9 * 28.8 * 1.0
Nondurable Goods... NA 265.9 264.2 44,1 1.9 6.9 48.0 * 161.9 1.2 1.8

Textileseseseoaes 22 152.0 152.0 22.1 1.9 1.6 23.3 * 102,1 0.9 0.1

Rubber and

Plasticeessesess . 30 80.5 80,2 19.4 - 5.1 19.9 * 35.5 0.3 0.3

Cther Non-

durablesC..eevene NA 33.4 32.0 2.6 - 0.2 4,8 - 24.3 * 1.4
Unclassifiedd...... MNA 20,4 20.4 3.5 * .5 .2 2.1 14.0 - -
Totaleeseosonosonce NA 8,538.9 5,366.2 828.8 213.1 95.7 911.4 35,5 3,122.0 159.6 3,172.1 Ry

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division, 1430

Manufacturing Industries Energy Consumptlon Study and Survey of Large Combustors.
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Table 10. Establishment Fuel Use
by Standard industrial
Classification {SIC} Code—
Weighted Data (Trillion Btu)

Fuel and Energy
Establishment Level {continued)

Use at the

Purchased Fuels

Totals Dis- Non~ Non~-
(AllL Other til- Other Natual Other  Pur- tradi-
Industry SIC  Fuels) Total Coal Solid late Residual Liquid Gas Gas chased tional?
“hemicalSseeessoeee 28 2,622.9 2,213.9 383.4 7.9 40.2 241.4 9.9 1,478.3 52.9 408.4 0.6
2APETesseresascases 26 2,418.2 1,272.1 281.5 139.7 15.1 403.9 8.1 419.0 4.8 1,145.8 0.3
>etroleumeesesccese 29 3,828.1  1,379.6 10.5 13.9 13.5 245.5 11.4 917.9 166.9 2,448.6 -
>rimary Metal...... 33 1,662.9 923.9 108.0 12.0 19.0 108.7 6.8 630.1 39.3 739.0 -
00desiaesenenaseee 20 541.9 482.4 102.4 12.5 20.2 63.7 2.7 275.9 5.0 59.5 0.1
Jurable GoodSee.sess NA 743.3 639.9 111.1 70.2 10.2 8.9 3.7 352.5 10.3 103.2 *
Lumber and Wood.. 24 197.4 101.9 1.8 64.5 0.5 11.3 - 19.1 4.7 95.4 -
Transportation... 37 195.9 195.8 37.2 0.1 3.3 23.5 3.7 126.8 1.1 * *
Machinerysesseess 35 120.2 120.1 19.9 0.1 2.8 15.4 * 77.7 4.3 0.1 *
Stone, Clay, and
GlasSSeesenenseses 32 65.0 60.8 12.7 3.9 0.8 5.3 - 38.0 * 4,2 -
Electric
Equipmente.seesss 36 56.2 53,9 9.0 1.0 1.0 14.8 * 28.0 0.1 2.3 -
Fabricated
Metaleeesosecsses 34 36.8 36.8 3.5 - 1.1 3.4 * 28.6 0.1 - -
Other DurablesP.. Na 71.8 70.6 27.0 0.6 0.7 8.2 * 34.2 1.2 *
{ondurable Goods... NA 302.3 300.4 50.0 2.1 7.7 55.4 * 183.8 1.4 1.8 *
Textileceesssesas 22 170.5 170.4 25.2 2.1 1.8 26.7 * 113.5 1.1 0.1 -
Rubber and
PlastiC.eeseseses 30 92.3 91.9 21.8 - 5.6 22.9 * 41.3 0.3 0.3 *
Other Non- '
durablesC.....0aa NA 39.5 8.1 3.0 - 0.3 5.8 - 29.0 * 1.4 -
nclassifiedd. .. NA 21.3 21.3 4.0 * 0.5 0.3 2.1 14,4 - - -
"0taleeeceeranan ose NA 12.140.9 7,233.5 1,050.9 258.3 126.4 1,200.8 44.7 4,271.9 280.6  4,906.3 1.0
4Includes energy derived from hydropower, wind, geothermal, solar, or any other energy source.
bSIC Codes 25,38, and 39.
CSIC Codes 21, 23, 27, and 31.
dFrom the information reported, it was impossible to determine the industrial group.
-" = None
"#" = Less than 0.05 trillion Btu.
NA = Not Appliciable
Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use Division,
1980 Manufacturing Industries Energy Consumption Study of Large Combustors.
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Fuel and Energy Use at the
Establishment Level [continued)
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Table 11. Establishment Fuel Use
by Region (Trillion Btu]

Purchased Fuels

Totals Dis- Non—
All Other til- Other Natural Other Pur- :
Region Fuels Total Coal Solid late Residual Liquid Gas Gas chased na’#
Unweighted Data
Northeastsssess 1,015.0 70544 93.9 7.1 18.7 251.4 5.1 304.5 24.7 309.5 2.1
North Central.. 1,857.2 1,205.5 242.5 12.6 2404 137.6 4.9 733.1 50.3 651.5 0.
South Atlantic. 937.4 614.8 180.4 41.6 11.2 201.6 2.7 162.8 14.5 322.2 0o
South Central.. 2,624.3 1,522.3 118.4 53.7 17.4 137.5 11.5 1,147.7 36.0 1,102.0 :
WeStesosososess 1,038.6 512.53 524 68.9 7.3 65.8 4.5 305.2 8.5 526.1 T
OtherPuveveree. 1,066.4 800.9 118.9 28.9 16.7 116.8 6.9 467.1 25.6 256.8 B
Totaleesesnesess 8,538.9 5,366.1 826.7 213.0 95.8 911.4 35.5 3,122.0 15%9.6 3,172.1 0.7
Weighted Data
Northeaste.osss 1,421.1 940.3 122.1 8.4 25.1 334.5 6.8 399.7 43.7 480.6 0.1
North Central.. 2,653.7 1,620.1 317.0 16.8 30.8 199.7 6.8 962.3 86.6 1,033.5 0.2
South Atlantic. 1,147.3 754.0 220.6 49.3 13.2 250.3 3.2 193.5 23.9 392.7 0.6
South Central.. 3,837.1 2,146.6 147.5 68.4 23,2 177.9 13.9 1,647.2 68.5 1,690.5 T
WeStesesesaenss 1,732.0 778.0 70.2 8.3 10.6 88.1 5.9 501.4 20.6 953.9 o
Otherbesevenes. 1,349.6 994.4 173.4 34.0 23.4 150.4 8.1 567.9 37.3 355.2 T
TotalCieesnesens 12,140.8 7,233.4 1,050.8 258.2 126.3 1,200.9 44,7 4,272.0 280.6 4,906.4 0.9

2Includes energy from hydropower, wind, geothermal, solar, or any other energy source.
This category includes the combustors from 2 or more regions in a given S5IC which, for disclosure purposes
were combined. These combustors are reported in all regions represented.
CDifferences between the total reported in this table and those reported in Table 9 and 10 occur due to
rounding.
"%" = Less than 0.05 trillion Btu.
Source: Energy Information Administration, Office of Energy Markets and End Use Division, Energy End Use
Division, 1980 Manufacturing Industries FEnergy Consumption Study and Survey of Large Combustors.
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Table 12. Electricity Generated
and Used Onsite by Standard
Industriai Classification
{SIC) Code (Trillion Btu}

Fuel and Energy Use at the
Establishment Level [continued)

Table 12 shows the amount of electricity which is used by the establish-

ment and the amount generated onsite. Overall, slightly more than
one-fourth of the electricity needs of establishments are generated
onsite. Among the industries which are the largest electricity users,
the paper industry generates 537 percent of its electricity needs. Some

of this information is shown graphically in Figure 2.

these data by Region.

Table 13 shows

Unweighted Weighted
Generated Used Generated Used
Industry SIC Onsite Onsite Onsite Onsite
ChemicalSecesesssseossas 28 32.7 246.3 45.8 320.6
PADETeesssssvnssncscosss 20 115.4 201.1 140.5 243.0
Primary MetalSeessessess 33 38.4 165.1 46.6 196.8
PetroletMecsssassessoces 29 13.0 71,1 26.9 145.5
Foodseosoasssossascsenns 20 12.1 39.1 14.6 48.3
Durable GoodSeceossssssas NA 11.8 94.7 14,6 128.8
Transportationeseecsess 37 1.6 30.0 2.2 49.2
Machinerysssesossessss 35 1.3 16.6 1.6 20.7
Electrical Equipment.. 36 0.7 13.2 0.8 15.2
Lumber and Woodesossss 24 2.9 12.6 3.5 15.0
Fabricated Metals..... 34 0.2 6.2 0.2 8.6
Stone, Clay and Glass. 32 0.9 5.8 1.3 7.3
Other Durables®....... NA 442 10.3 4.8 13.0
Nondurable GoodSssssse NA 3.0 40.9 3.3 47.2
Rubber and Plastic.... 30 1.7 20.3 1.9 23.5
Textile MillSevsvesass 22 1.2 16.8 1.3 19.0
Other NondurablesP.... NA 0.1 3.8 0.1 4.7
Unclassified®eeescrensos NA 2.0 2.0 2.3 2.0
Totaleeeonossasoanonas NA 228.4 860.3 294.6  1,132.2

a81C Codes 25, 38, and 39.
bS1C Codes 21, 23, 25, and 31.

CFrom information reported, it was impossible to determine the

industrial group.
NA = Not applicable

"k" = Less than 0.05 trillion Btu of electricity.

Source: Energy Information Administration, Office of Energy Markets

and End Use, Energy End Use Division, 1980 Manufacturing Industries Energy
Consumption Study aund Survey of Large Combustors.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy Informatlon Adminlstration
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Figure 2. Electricity Generated
and Used Onsite by Major
Industrial Classification
(Unweighted)2

22

Fuel and Energy Use at the
Establishment Level {(continued)
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aThis figure does not include the 16 establishments which could not be classified by Standard In<

Classification code. These establishments use 2.0 trillion Btu of electricity, all of which was generat:»<' ¢ site.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End e
Division, 1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustc "
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Table 13. Electricity Generated
and Used Onsite by Region
(Trillion Btu

Fuel and Energy Use at the
Establishment Level ([continued)

Unweighted Weighted
Generated Used Generated Used

Region Onsite Onsite Onsite Onsite
NortheasStssessssesscnne 25.9 106.9 32.7 136.4
North Centralececacoene 39.7 198.3 49.7 268.0
South Atlanticeaecscoseo 39.7 107.0 47.5 130.7
South Centralesseacsses 55.2 220.9 77.0 299.7
WeSteeosessosnssescosos 23.0 88.1 30.0 124.0
Other@.eeeeveoosssssnnns 44.8 139.1 57.8 173.3
TotalPe.seovaesosssvsss 228.3 860. 3 294.7  1,132.1

8For disclosure purposes, the establishments and combustors from 2 or
more regions In a giveun SIC grouping were combined. They are reported
in all regions represented. Also included in this category are 8
establishments and 6 boilers which were not classified by region.

bpifferences between the total reported in this table and those
reported in Table 12 occur due to rounding.

Source: Energy.Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors.

Steam use by industry is shown in Table 1l4. For 1979, industry was able
to generate more steam onsite than was required. Less than ! percent

of the reported steam used was purchased. With the exception of three
industries—-petroleum, food, and rubber—-more steam was sold or trans-
ferred offsite than was purchased or received. It appears that only in
rare instances is industry unable to meet its own steam needs.

The chemicals and paper industries account for almost 60 percent of
industrial steam use. When adjustments are made for nonresponse, over
three~quarters of the estimated steam used by industry in 1979 was used
in the chemicals, paper, and petroleum industries.

These data are shown by region in Table 15. This table continues to
demonstrate the South Central region's dominance of energy consumption.
This region consumes over one—third of the steam used in industry in the
Nation.

Report on the 1980 Manufacturing industries Energy 23
Consumption Study and Survey of Large Combustors
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Fuel and Energy Use at the
Establishment Level [continued)

Table 14. Steam Baiance by |
Standard Industrial Classification
(SIC) Code (Trillion Btu])

Unwelghted Data Weighted Data
Purchased Purchased
or Generated Sold or Used or Generated Sold ot Usco
Industry SIC Received Onsite Transferred Onslte Recedived Onsite Transferred Cnsit:

ChemicalSeeereonss saves 28 12.6 1,586.5 33.0 1,566.1 16.2 2,110.5 44.8
PAPETeasvesscaresssnnas 26 5.6 1,374.0 15.5 1,364.% 6.7 1,677.2 18.1
Petroleumescvesesvesnsas 29 10.6 753.7 6.3 758.0 24.0 1,545.4 16.1
Primary Metals.«vesssas 33 5.9 501.0 8.6 499.3 9.9 600.1 10.6
FOOdevearsnssareansanas 2Q 4ol 301.6 2.7 303.0 4.9 371.5 2.9
Durable GoodSeveveeosss v 5.1 310.0 11.1 304.0 6.6 40643 14.86

Lumber and Woodeseoea. 24 2.5 83.5 3.3 82.7 2.8 101.3 b

TransportatioNeesesss 37 2.6 70.0 2.6 70.0 3.8 114.1 3.9

Machineryesssessavasns 35 - 42.9 0.9 42,0 - 53.2 1.0 2

Electrical Equipment. 36 * 29.8 2.0 27.8 * 33.8 2.3 i1

Stone, Clay,

and GlasSesesseocsnnns 32 - 17.5 - 17.5 - 22.2 -

Fabricated Metals.... 34 - 14.4 2.2 12.2 - 19.7 3.0 !

Other Durables®...... NA - 51.9 0.1 51.8 - 62.0 0.1 5100
Nondurable GoodSeesesds NA 2.5 151.3 2.6 151.2 2.9 173.6 3.0 172

Ruber and Plastic.s.. 30 2.5 69.8 0.2 72.1 2.9 80.6 0.2

Textile Millsessasvae 22 - 72.2 2.4 69.8 - 8l.7 2.8

Other NondurablesP... A - 9.3 * 9.3 - 11.3 *
Unclassified®vieveerass NA - 21.6 0.1 21.5 - 22.5 0.1 22
Totaleasess veseansasean NA 47,4 4,999.7 79.9 4,967.2 71.2 6,907.1 110.1

a3IC Codes 25, 38, and 39.
bSIC Codes 21, 23, 27, and 3L.
CFrom the information reported, it was impossible to determine the industrial group.

"=" = None
NA = Not applicable
"%" = Less than 0.05 trillion Btu

Source: Energy Information Administration, Office of Energy Markels and Fnd Use, Energy End Use Division,
1980 Manufacturing Industries Energy Consumption Study and Survey of lLarge Combustors.
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* | Establishment Level (continued)
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Table 15. Steam Balance

by Region (Trillion Btuj

Purchased
or Generated Sold or Used
Region Received Onsite Transferred Onsite
Unweighted Data
Northeasteseseososss 3.1 525.7 5.9 522.9
North Centraleiscaes. 5.8 865.1 14.3 856.6
South Atlantic..c.os 5.8 644.0 11.7 638.1
South Centralesesose 18.9 1,701.8 21.2 1,699.5
WeStsooesassoonsanes 10.5 534.8 8.7 536.6
Other®eoceovosscnsns 3.3 718.5 18.2 713.6
Totalecsaessesnssens 47.4 4,999.9 80.0 4,967.3
Weighted Data
Northeasteeessssosss 4e6 736.5 8.2 732.9
North Centralesesses 8.1 1,196.4 18.4 1,186.1
South AtlantiCeeesoo 10.4 800.2 13.8 796.8
South Centraleecesces 27.0 2,417.1 35.8 2,408.3
WeSteossosossonnasoa 16.8 823.8 11.8 828.8
Other@.ieevosesoasoes 4.3 933.2 22.1 915.4
TotalPeiveeesseanenes 71,2 6,907.2 110.1 6,868.3

2To prevent disclosure, the establishments and combustors from 2 or
more regions in a given SIC grouping were combined. They are reported in
all regions represented. Also included in this category are 8 establish-
ments and 13 boilers which were not classified by region.

Differences between the total reported In this table and the totals

reported in Table 14 occur due to rounding.

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries
Energy Consumption Study and Survey of Large Combustors.
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The Role of Large
Bollers In Industry

Energy Use in Large Boilers

As was shown earlier in this report, a few industries have most of the
large industrial boilers. This information is repeated in Table 16 with
more details. About 56 percent of all large industrial bollers are in
three industries: chemicals, paper, and food. After adding the petroleum
and primary metals industries, these five industries account for almost
three-fourths of the boilers under consideration. With the exception

of the food industry, the remaining four industries are among the

highest in terms of the median maximum design firing rate of boilers.

Approximately 44 percent of large industrial boilers reported in this
study have an MDFR of between 50 and 99 MMBtu per hour. An additional 40
percent have an MDFR of between 100 and 249 MMBtu per hour. 0f the
remaining 16 percent, there are approximately three times as many boilers
in the 250 to 499 MMBtu per hour range as the 500 and above range.

Table 17 presents this information by region. The South Ceuntral region,
repeatedly shown as the dominant energy-consuming section of the country,
has more boilers with an MDFR of 100 MMBtu per hour or more than any other
region.

Report on the 1980 Manufacturing Industries Energy 27
Consumption Study and Survey of Large Combustors
Energy information Administration
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Table 16. Number of Large
Boilers by Maximum Design
Firing Rate and Standard
Industrial Classification

(SIC) Code

Energy Use in Large Boilers
[continued)

SIC 50--99 100~-249 250-499 500 +
Group Code Total MMBtu/Ur. MMBtu/Hr. MMBtu/Hr. MMBtu/H:-.

ChemicalSesesoseseosss 28 1,755 618 803 275 59
Paper and Allled
ProduCtSesecesesssscoss 26 1,216 331 496 253 136
Food and Kindred
ProductSesseseesessoss 20 1,080 583 436 44 7
Primary MetalS«sesoses 33 645 207 275 1le 47
Petroleume cessosensoss 29 642 241 277 99 25
Textile Mill
ProduCtSesseesscsesoss 22 371 286 83 2 -
Transportation
Equipment.eeescesesees 37 324 178 136 10 -
Lumber and Woodeeeosss 24 231 128 90 13 -
Machineryseeeesseaesses 35 221 142 73 6 -
Rubber and Plastics... 30 218 152 59 5 2
Electronic
Equipmentessceesesevse 36 162 118 41 3 -
Fabrlcated MetalS.e.s,ee« 34 119 62 48 - -
Stone, Clay and
GlaSSeeesssaseonnrcese 32 66 3C 30 6 -
InstrumentSeseseosesse 38 6L 24 26 6 2
TobaCCOseseeseosassese 21 49 33 16 - -
Furniturecesssescosves 25 13 12 1 - -
MiscellaneouSeessscoess 39 13 4 5 - 4
Apparelicesescesecnere 23 12 11 1 - -
Printing Publishing... 27 10 7 3 - -
LeatheTeeesssvessvenes 31 5 5 - - -
Unclassified®eecesones NA 37 21 14 2 -
TotalPeeveevoneeneones NA 7,241 3,203 2,913 840 285
Percent of Totaleo.sess NA 100.0 44.2 40,2 11.6 L2P%e

aFrom the information report, it was impossible to determine the
industrial group.

bThis total excludes 167 boilers which are unclassified by industry.
0f these, 23 are in the Paper industry, 28 in Chemicals, 42 in Food, I
in Primary Metals, 11 in Petroleum, !1 in Textile Mills, 7 in
Transportation Equipment, 9 in Lumber and Wood, 6 in Rubber and Plastics,
3 in Electrical Equipment, 5 in Fabricated Metals, 18 in Stone, Clay,
and Glass, and 2 in Apparel. These boilers may be included in other
tables in this report as appropriate.

=" = None

NA = Not Applicable.

Source: Energy Information Administration, Office of Energy Markefs
and End Use, Energy End Use Division, 1980 Manufacturing Industries Ene:p
Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industrles EEnergy
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Table 17. Number of Large
Boilers by Maximum Design
Firing Rate and Region

Energy Use in Large Boilers
[continued)

50-99 100~249 250-499 500 +
Region Total MMBtu/Hr. MMBtu/Hr. MMBtu/Hr. MMBtu/Hr.
Northeastescessssos 1,062 543 406 94 19
North Central.ssocs. 1,775 903 683 155 34
South AtlantiCeosss 962 423 394 104 41
South Centraliesses 1,554 447 692 293 122
WeStewessnonossonea 809 359 318 100 32
Other@eesosesnsoses 1,079 526 420 94 37
TotalPevovsoseveoas 7,241 3,203 2,913 840 285

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration

3For disclosure purposes, the establishments and combustors from 2
or more regions in a given SIC grouping were combined. They are
reported in all regions represented. Also included in thils category
are 8 establishments and 18 boilers which were not classified by region.

bThis total does not include 167 boilers for which size classification
was not available but which apparently had a maximum design firing rate
of at least 50 MMBtu/hr. Of these boilers, 18 are in the Northeast
reglon, 36 are in the North Central Region, 28 are in the South Atlantic
Region, 39 are in the South Central Region, 10 are in the West, and 36
are in the Other category.

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries
Energy Consumption Study and Survey of Large of Combustors.

Table 18 shows boilers by MDFR and year of Installation. This
information 1s shown graphically in Figure 3. Overall, the number of
boilers installed has decreased slightly over the last decade. It is
interesting to note from this table that in 1979, one boiler in four had
been operating for 30 years or more, and slightly less than 1 in 2 had
been operating for 20 years or more. Boilers installed between 1940 and
1974 vary only slightly in terms of MDFR. However, those installed
prior to 1940 are appreciably smaller while those installed after 1974
are considerably larger.
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Energy Use in Large Boilers
[continued])

Table 18. Percent of Large

Boilers by Maximum Desjgn Maximum Design 1939 or 1940- 1950~ 1960~ 1970~ 1975 cx
Fhing Rate and Year of Firing Rate Total Earlier 1949 1959 1969 1974 Later
Installation 50-99 MMBtu/hr.... 43,095 2355 476 623 870 479 292
(100)  (12) (15> (20) (28) (15 (9}
100-249 MMBtu/hr.. 2,845 274 542 521 729 435 344
(100) (10) (19 (18) (26) (15) {12
250-499 MMBtu/hr.. 830 53 138 197 260 90 92
(100) (6) 7) (24) (31y (L {113
500 + MMBtu/hr.... 279 5 8 38 . 96 7 73
(100) (2) (3) (14)  (34) (200 (27)
All Large
BOLleTSeeaneeesnan D7,049 687 1,166 1,379 1,955 1,061 80
(100) (10) (16) (20) (28) (15) {113
Median MDFResceses 123 98 12% 119 122 118 148

8The top number in each cell 1s the actual number of boiler in the
given size and year of installation class. The bottom number, in paren-
theses, is the percent of boilers in a given class that were installed
in a given group of years.

PThis total does not include 359 boilers which were unclassified by
size and/or year of installation. Of this number, 108 are in the 50-99
MMBtu/hr. size class, 68 are in the 100-249 MMBtu/hr. size class, 10
are in the 250-499 MMBtu/hr. size class, 6 are in the 500 + MMBtu/hr.
size class, 5 were installed before 1939, 2 were installed between 1940
and 1949, 3 were installed between 1950 and 1959, 1 was installed betwecs:
1960 and 1969, 3 were installed between 1970 and 1974, and 1 was installe
in 1975 or later. The remaining 152 were not classified by both size
and year of installation.

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries
Energy Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industries Energy
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Energy Information Administration




Figure 3. Percent of Large
Boilers of Various Size by
Year of installation

Energy Use in Large Boilers

[continued)
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Source: Energy information Administration, Office of Energy Markets and End Use, Energy End Use
Division, 1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.
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Fuels Used
As detailed in Table 19, natural gas is the most widely used fuel in
large industrial boilers, accounting for 29.5 percent of the Btu consumed.
The second most widely used fuel is coall accounting for 17.1 percent
of large boiler fuel use. This is followed by fuel oil, both distillatc
and residual; pulping liquor; waste gases;2 wood waste; and cother fuels
Fuel use by SIC code is alsc shown in this table.

Fuels Used

Table 19 also shows that the fourth most common fuel in large industrial
boilers, accounting for 14.2 percent of total fuel consumption, is
pulping liquor. This fact should not be interpreted as meaning that
this fuel 1s widely used in industry. Such a conclusion would be
incorrect. Almost 99 percent of all pulping liquor is used in the paper
industry. In fact, only 242 boilers, 3.3 percent, reported using this

" fuel in 1979.

The paper industry is followed in total fuel use by chemicals with about
one fourth of the fuel reported in this survey. The five largest fuel
counsuming industries, which, as shown earlier, account for some three-
fourths of the boilers, use slightly less than 90 percent of the fuel
use reported in Table 19.

Table 20 presents the fuels used in large boilers after adjusting for
nonresponse. Table 21 offers these data, both unweighted and weightec,
by region.

lror the purpose of this report, coal includes anthracite, bitumincus
coal, lignite, coke, and breeze. This category, however, is
cverwhelmingly dominated by bitiminous coal.

Blast furnace gas, coke oven gas, and refinery off-gas.

Report on the 1980 Manufacturing Industrles Enerqgy
Consumption Study and Survey of Large Combustors
Energy Information Administration
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Table 19. Fuel Consumption in
Large Boilers by Standard
Industrial Classification

{SIC) Code—Unweighted Data
(Trillion Btu)

{continued)

Energy Use in Large Boilers

Percent of All Natural Fuel Pulping Waste

Group SIC Boilers Fuels®  Gas Coal 011 Liquor Gases Wood  Other
PapeTecsssossesossssoses 26 17 1,575.2 256.6 193.9 283.9 654.0 - 185.0 1.8
ChemicalSesecoasoessscesne 28 24 1,223.1 590.0 302.8 164.7 5.0 28.3 7.7 124.6
Primary MetalSsescassnoe 33 9 565.2 117.0 105.4 45,9 - 295.8 - 1.3
PetroleuMecsessosssnenes 29 9 467.4 108.5 6.3 93.1 - 209.2 1.2 49.2
FOOde sasesoscscsannnassa 20 15 321.0 145.1 59.7 58.7 - - * 57.4
Lumber and Woodesssososs 24 3 134.6 11.1 1.7 9.5 2.2 - 107.9 2.2
Textile MillSeeesssscscas 22 5 70.9 27.6 20.5 21.1 - - 1.6 0.1
Rubber and PlasticCeiessce 30 3 62.3 28.2 14.6 19.3 - - 0.1 0.1
Transportation
Equipmentsceeceseasonesne 37 4 59.8 2645 17.8 15.4 - - - 0.1
Machineryeesseasosassons 35 3 41.5 16.2 14.8 10.5 - - - *
InstrumentSescsseseenase 38 1 35.3 5.3 23.5 5.9 - - - 0.6
Electrical Equipment.... 36 2 32.1 13.5 7.5 8.9 €1.5 - €0.6 %
Stone, Clay, and
GlasSSeessscssescocasness 32 1 26.1 9.7 9.9 3.4 - 2.7 - 0.4
Fabricated MetalSsesssss 34 2 17.2 11.9 2.1 3.3 - - - -
MiscellaneouSeseocesesee 39 * 12.8 0.8 11.1 0.8 - - - -
TODACCOsssssssersnsacsas 21 1 6.9 2.2 2.2 2.5 - - - -
Printingecceconssceccnes 27 * 2.5 0.5 - 0.9 - - 1.1 -
Apparelecscssessnoscuras 23 * 1.5 0.8 0.3 0.3 - - - -
Furnitureeesecscacsesess 25 * 1.4 0.4 0.3 - - - 0.5 0.1
leatheTeesossvovsnssesses 31 * 0.8 0.4 - 0.3 - - - -
Unclassifieddecossuennss NA * 13.6 6.2 3.8 0.8 ~ - * 2.8
Totalssessosessssoncsnns NA 100 4,671.2 1,378.5 798.2 749.2 662.7 536.0 305.7 240.6
Percent of All Fuel.seese NA NA 100.0 29.5 17.1 16.0 14.2 11.5 6.5 5.2

apifferences in the fuel consumption reported in this Table and that reported in the alternate fuels report are
caused by a combination of rounding error, the exclusion of unusual fuels from the Report on Alternative-Fuel Burning

Capabilities in Large Boilers, the exclusion of boilers unclassified by industry from this Table, and the error

innoculation procedure reported earlier in this report.
bThis column may differ from the sum of the individual fuels due to rounding.
Cit is possible that the boilers reporting consumption of pulping liquor and wood, should be classified in SIC 26.
However, no such changes have been made in this report.
dfrom the information reported, it was impossible to determine the industrial group.

"~=" = None

NA = Not Applicable.

"%" = Less than 0.5 percent.
Source:

1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.

Energy Information Administration

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors

Energy Infommation Administration, Office of Energy Markets and End Use, Energy End Use Division,
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Table 20. Fuel Consumption in
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Large Boilers by Standard
Industrial Classification
{SIC) Code—Weighted Data

Energy Use in Large Boilers

[continued])

(Trillion Btu)
A1l Natural Fuel Pulping Waste

Group SIC Fuels?@ Gas Coal 0il Liquor Gases Wood Other
PAPETescvescocnsovsonsnns 26 1,910.7 312.5 242,7 339.4 793.4 - 220.2
Chemicalsiveseseonononens 28 1,616.4 795.3 396.3 208.8 5.3 39.4 8.4
Primary MetalS.ceveceosss 33 678.1 141.5 126.2 54.3 - 354.7 -
Petroleumsseseseeasnonnse 29 938.8 215.2 11.5 193.7 - 441.0 1.4
FOOds enoverensnnnssescosas 20 395.5 180.3 74,2 7243 - - *
Lumber and Wood.issesaesan 24 162.7 12.6 1.9 10.5 2.3 - 132.5 2.4
Textile MillSeesveseoneses 22 80.1 30.8 23.3 24,0 - - 1.8 0u1
Rubber and Plasticesesaes 30 715 32.7 16.6 22.0 - - 0.1 0.1
Transportation
Equipmenteesssesevsosasas 37 100.4 43,7 33.4 23.1 - - - 0.1
Machineryeecosesoeeseesas 33 51.4 20.0 19.4 12.2 - - - B
INSETUMENtESecasassesannsss 38 42.0 6.8 27.6 6.9 - - - 0.7
Electrical Equipment..... 36 36.9 15.1 8.1 10.8 b2.0 - by, g
Stone, Clay, and GlasS... 32 33.5 12.4 12.7 bo4 - 3.5 - 0.5
Fabricated MetalSeesaosess 34 23.6 15.8 3.6 4,2 - - - -
MiscellaneoUuSeesoeraeseso 39 15.8 1.2 13.5 1.1 - - -
TObACCOs ceresasssssesenns 21 8.2 2.8 2.5 2.9 - - - -
Printingeesvsescessscansa 27 2.8 0.6 NA 1.0 - - I.1
Apparel.eseeeesesanncocnns 23 1.8 1.0 0.4 0.4 - - - -
Furnitureesecscessssoseses 25 1.6 0.4 0.4 - - - 0.6 0.2
Leathereseesessvsoscsnsss 31 0.9 0.5 NA Osd - - - -
UnclassifiedCevevssvenons NA 14.5 6.6 4,3 0.8 - - -
Totalesssssonesaasenesass NA 187.2 1,847.8 1,018.6 993.2 803.0 838.6 366.9 318,
Percent of All Fuel.esos. NA 100.0 29.9 16.4 16,1 13.0 13.6 S.1 3.1

aThis column may differ from the sum of the individual fuels due to rounding.
b1t is possible that the boilers reporting consumption of pulping liquor and wood should be classified
in SIC 26. However, no such changes have been made in this report.

CFrom the information reported,

"=" = None
NA = Not Applicable.
"%" = Less than 0.5 percent.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End Use

it was impossible to determine the Industrial group.

Division, 1980 Manufacturing Industries Energy Consumption Study and Survey of lLarge Combustors.

Report on the 1980 Manufacturing Industrles Energy
Consumption Study and Survey of Large Combustors

Energy information Administration
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Table 21. Fuel Consumption in
Large Boilers by Region
{Trillions of Btu

Energy Use in Large Boilers

(continued)

Percent of All Natural Fuel Pulping Waste
Region Boilers Fuels? Gas Coal 0il Liquor Gases Woaod Other

Unweighted Data

Northeasteesessseos 14.6 494.3 61.0 97.5 216.2 28.4 79.2 6.4 5.5

North Centralese.. 24.4 921.5 291.6 239.6 98.4 23.4 214.6 9.0 44.9

South Atlantic.... 13.4 722.3 91.1 157.0 165.3 207.9 2.6 63.0 35.5

South Centralese.. 21.5 1,423.4 616.8 125.0 112.6 239.3 131.0 §2.5 106.2

WesStsseseseronsvss 11.1 523.7 136.5 38.1 51.5 120.5 42.9 105.5 28.7

OtherPiiiiuvinanen 15.0 585.6 18l.4 140.9 105.2 43.3 65.7 29.2 20.0
TotalCueveseossnsonsn 100.0 4,670.8 1,378.4 798.1 749.2 662.8 536.0 305.7 240.8
Weighted Data

Northeasticssssoes NA 669.4 82.1 127.4 304.5 33.8 104.8 7.7 9.2

North Centralse.ces NA 1,239.5 381.6 311.1 142.1 29.0 301.8 11.0 62.9

South Atlantics.s.. NA 878.0 108.1 191.8 204.7 248.2 5.9 73.8 45.5

South Centraleesoe NA 1,962.7 859.9 163.5 142.9 291.8 256.0 111.9 136.7

Westeonsnssaonesns NA 714.2 193.1 51.3 67.7 145.2 30.2 127.4 39.4

OtherPeeveeiananns NA 723.2 222.9 173.3 131.7 55.1 80.0 35.2 25.0
TotalCesessossosases NA 6,187.0 1,847.7 1,018.4 993.6 803.1 838.7 367.0 318.7

AThis column may differ from the sum of the individual fuels due to rounding.

bFor disclosure purposes, the establishments and combustors from 2 or more regions in a given SIC
Also included in this category

grouping were combined. They are reported in all regions represented.

are 8 establishments and 6 boilers which were not classified by region.
Cpifferences between the total reported in this Table and those reported in Tables 19 and 20 occur

due to rounding.

"NA"=Not applicable since no effort has been made to estimate the number of large industrial

boilers not included due to nonresponse.

Source: Energy Information Administration, Office of Energy Markets and End Use, Energy End

Use Division, 1980 Manufacturing Industries Energy Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors

Energy information Administration
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Table 22. Fuel Use in Large
Boilers by Maximum Design
Firing Rates (Trillion Btu

36

Energy Use In Large Bollers
{continued)

Table 22 shows the types of fuel consumed by size of bollers. Among all
beilers, natural gas is the most ccommonly used fuel. The use of natural
gas, however, decreases substantially as MDFR increases from 43 percent
{283.6 trillion Btu) of all fuels consumed in the 50-99 MMBtu per hour
size class to 16 percent in the 500 or more MMBtu per hour class.
Consumption of coal, the second most-consumed fuel, remains relatively
constant over all.

All Large 50 - 89 100 - 244 250 - 499 500 +

FUEL Boilers MMBtu/Hr. MMBtu/Hr. MMBtu/Hr. MMBru/H
Natural GasSssesess a1,374.9 283.6 582.9 352.2 156.0
(30) (43) (35) (25) (167
Coalosrseannsnnrees 797.5 89.6 280.6 247.4 178.9
(17) (14) an (18) (183
Fuel Oilescovcvnes 748.0 150.8 336.4 150.7 110.1
(16) (23) (20) (11) (123
Pulping Liquore... 662.9 9.4 79.7 262.7 311,11
(14) 1) (5) (19) (33)
Waste GaSeSiesese 535.2 48.8 188.8 195.9 102.5
an (7 (1 (14) (11)
WoOds canasonocanas 304.9 58.0 101.9 91.6 53c4
(7 (%) (6) (N (&)
OtheTertsossseoance 240.7 16.2 103.0 80.5 410
(5 (3) (6) (6) (4
Totallieeresneonss 4,663.6 65564 1,673.2 1,381.0 953.0
(100) (100Q) (100) (100) (1003

Number of

BoilerSeveccecesas €7,241 3,203 2,913 840 283

4The top number in each cell is the Btu consumption of the fuel by
boilers of given MDFR. The bottom aumber, in parentheses, is the percent
of total Btu consumed in the size class of the fuel.

bThe total may be different than the sum of the values in the column
due to rounding.

CThe table does mnot include the 167 boilers which were not classified
by size. These boilers account for 7.3 trillion Btu of all fuels.

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration
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Table 23. Fuel Use in Large
Boilers by Year of Installation
[Trillion Btu])

Energy Use in Large Boilers
[continued)

size classes. The use of fuel o0il also decreases in terms of percent

of fuels consumed as MDFR increases. Almost twice as much fuel oil is
used as the two smaller size categories than in either of the two larger
size categories.

The most dramatic change takes place with the consumption of pulping
liquor. The use of this fuel increases substantially as MDFR increases
from 1 percent in 50-99 MMBtu/per hr. boilers to 33 percent in MMBtu/per
hr. boilers with an MDFR of 500 or more. As was seen in Table 19, the
paper industry accounts for almost all of this.

Several interesting facts are apparent when fuel use patterns are examined
by the date of installation (Table 21). WNatural gas consumption appears

to increase with new boilers until the latter half of the 1970's. Coal
usage seems to exhibit an opposite pattern. The consumption of fuel oil
does not vary in any discernible pattern. However, the use of waste fuels,
i.e. pulping liquor, waste gases, wood, and other fuels, has increased.
Such fuels account for almost half of all fuel consumed in the newest
boilers.

1939

All Large or 1%40- 1950~ 1960~ 1970- 1975
Fuel Boilers Earlier 1949 1959 1969 1974 or Later
Natural Gas..ese.. 21,355.5 57.3 182.0 267.2 478.0 214.8 156.2
(30) (20 (28)  (27) (34)  (33) (25)
Coaleneoroserinsan 793.2 72.4 158.1 240.1 209.7 39.2 73.7
‘ (17)  (25) (25)  (24) (15) (6> (12)
Fuel Oilessssnosea 741.9 60.9 125.2 141.0 192.0 126.0 96.8
(16)  (21) (19) (14 (13)  (19) (16)
Pulping Liquor.... 660.1 - 23.8 107.8 266.7 133.9 127.9
14y (= (4 an  a» (@D @D
Waste GaseSeseeses 534.1 66.4 118.9 145.0 102.8 57.6 43,4
(12) (23) (18) (15) ) (9 (D]
WoOdssossesvesssan 289.2 16.4 17.3 62.3 86.4 41.3 65.5
(6) (6) (3 (6) (6) (6) (11)
OtheTeeesesassonsve 236.9 12.8 20.0 29.0 87.9 40.7 46.8
(5) (5) (3 (3) (6) (6) (8)

Totalbivivviaronns 4,611.3 286.2 645.4 992.4 1,423.5 653.5 610.3
(100) (100) (100) (100) (100) (100) (100)

Number of
Boilers sesessesss ©7,064 692 1,166 1,382 1,956 1,064 804

8The top number in each cell is the actual number of Btu of the fuel
consumed in a boiler of the given age. The bottom number in parentheses
is the percent of total Btu consumed in the age group of the fuel.

bThe total may be different than the sum of the values in the column
due to rounding.

CThis table does not include 344 bollers not classified by age. These
boilers account for 59.6 trillion Btu of all fuels.

"-" = None

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries
Energy Consumption Study and Survey of Large Combustors.

Report on the 1980 Manufacturing Industrles Energy 37
Consumption Study and Survey of Large Combustors
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Table 24. Mean Fuel

Consumption for a Typical Large

38

Boiler by Maximum Design
Firing Rate and Year of
Installation Categoriesd

{Trillion Btu)

Boller Utllization

Energy Use in Large Boilers
{continued)

Tables 22 and 23 showed fuel mix by size and year of installation.
Table 24 shows the mean Btu consumption by a typlcal boiler in a given
MDFR and age class. .

1975
Maximum Design 1939 or 1940~ 1950~ 1960~ 1970- or
Firing Rate Total EFarlier 1949 1959 1969 1974 Later

50~99 MMBtu/hrsssee. 0.21  0.20 0.22 0.22 0.20 0.20 0. 15
100--249 MMBtu/hresase 0.58 0.52 0.62 0.73 0.53  0.45 0.61
250-499 MMBtu/hr..e.. 1.65 Ll.15 1.21 1.76 1.95 1.73 130
500 + MMBtu/hreeessss 3.34 1.63 2.83 3.27 3.72 3.61 3.01

Totaleeesessessassess 0,65 0,42 0,55  0.72 0,73 0.62  0.7¢

2The calculations in this table do not include 64.5 trillion Btu of
fuel consumed in those boilers which were not classified by size or year
of installation. (See- footnote b in Table 17 for details.)

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors.

The amount of fuel consumed in boilers in the range of 50 to 99 MMBtu per
hour apparently has no relationship to the year of installation. Boilers
in the 100 to 249 MMBtu per hour range show increased usage (as measured
by mean fuel consumption) as age decreases, that is, as year of instal-
lation approaches the present, through the decade of the 1950's. Begin-
ning with boilers installed in the 1960's, the consumption decreases
substantially through the mid-1970's, when i1t increases once again.
Bollers in the two largest size categories show an increase in fuel
consumption through the 1960's.

It is interesting to note that the newest boilers do not have the highest
fuel consumption.

The questionnaire used in this studvy did not ask for any direct measure
of boiler utilization. An approximate measure was constructed

using the data reporting the usual firiung rate and the number of hours of
operation during 1979.

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration
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Table 25. Average Caiculated
Large Boiler Utilization by
Maximum Design Firing Rate
and Year of Installation?@

Energy Use in Large Boilers
[continued)

Respondents were asked to report the usual firing rate of the boller.
This information was converted to the percent of the MDFR and rounded to
the nearest 5 percent with a range of 0 percent to 110 percent. Hours
of operation are reported to the nearest hundred hours with a range of 0
to 88, even though the maximum number of hours is 8,760 (365 days times
24 hours per day). The utilization measure compares the actual use of
the boiler as measured in terms of usual firing rate and hours of use
against a theoretical maximum.

This utilizatlon measure was calculated for the 6,504 boilers which had a
value for both variables used in the formula and which could be classified
by size and year of installation. The calculated utilization rate ranged
from a low of O to a high of 1.06. Table 25 reports the average
calculated utilization rate for size and year of installation categories.

Overall, the mean boiler utilization 1s 39 percent. As would be expected,
the largest boilers have the highest utilization rates. In terms of year
of installation, the bollers with the highest utilizations were installed
in the 1950's. The least utilized boilers were installed before 1940

and the first half of the 1970's. The deviation from this pattern among
those bollers with the largest MDFR is possibly a function of the small
number of boilers, particularly among the oldest age classes.

Maximum Design 1939 or 1940~ 1950~ 1960~ 1970~ 1975 or

Firing Rate Total Earlier 1949 1959 1969 1974 Later
50-99 MMBtu/hrseeess 33 30 34 36 33 31 32
100-249 MMBtu/hre.... 40 39 42 48 38 34 40
250-499 MMBtu/hricees 53 38 48 58 58 50 49

500 + MMBtu/hrecosese 59 65 53 61 62 58 54
Totaleoesosscssosesssa 39 34 40 44 40 35 40

dThis table 1s based on the 7,049 boilers which had both size and year
of installation data. (See footnote b on Table 7 for details.)

Source: Energy Information Administration, Office of Energy Markets
and End Use, Energy End Use Division, 1980 Manufacturing Industries
Energy Comsumption Study and Survey of Large Combustors.

3A small number of respondents reported usual firing rates in excess
of the reported MDFR. These values were excepted since 1t was impossible
to verify these figures., Of the 7,408 large boilers included in this
study, 174 reported a usual firing rate that rounded to 100 percent, 14
to 105 percent and & to 110 percent.

4The following formula was used to calculate the utilization index.

Usual Firing Rate Number of Hours in
as a Percent of X Use Rounded to the
Maximum Nearest Hundred
Utilization Index = 100 X 88
{The theoretical maximum (The maximum number
usual firing as a percent of hours rounded to
of maximum design firing the nearest hundred
rate) a boiler can operate)

39
Report on the 1980 Manufacturing Industries Energy
Consumption $tudy and Survey of Large Combustors
Energy Information Administration
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Heat Recovery Equipment

Table 26. Percentage of Large
Boilers with Heat Recovery
Equipment by Maximum Design
Firing Rate and Year of
Installationd

Energy Use in Large Boilers
[continued)

As energy costs increase, it becomes increasingly important to use energy
fully. Waste heat recovery equipment which may not have been feasible

at the lower energy costs of the past, may now be economically attractive.
As Table 26 indicates, the use of waste—heat recovery equipment has
increased considerably in all boilers of all sizes installed during the
last half of the 1970's.

Nationwide, 60 percent of the boilers in operation during 1979 had

some sort of heat recovery equipment. The presence of heat recovery
equlpment increases as size increases in all age groupings. Of more
interest, however, is the pattern of the exlistence of heat recovery aquip-
ment over time.

Maximum Design 1939 or 1940- 1950~ 1960~ 1970~ 197% orv
Firing Rate Total Earlier 1949 1959 1969 1974  later
50-99 MMBtu/hr..... 41 39 46 42 36 37 55
100-249 MMBtu/hre... 70 76 71 72 68 59 78
250-499 MMBtu/hr.... 83 83 85 86 87 73 &5
S00 + MMBtu/hreeecss 86 100 75 84 30 82 87
TOtaloeesosoonsansnse 60 58 63 61 57 52 72

4This table is based on the 7,049 boilers which had both size and year
of installation data. See footnote b on table 17 for details.

Source: Energy Information Administration, Office of Energy Markets an:l
End Use, Energy End Use Division, 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors.

For the 30 years starting in 1940, the presence of heat recovery equipmant
remained relatively constant. Boilers installed during the first half o”
the 1970's show the lowest rate of the use of heat recovery equipment.
However, those boilers installed starting in 1975 show the highest use.
This pattern reflects both the increased cost of energy and the several
year lead time required from the time a boiler is designed until it is in
operation.

Report on the 1980 Manufacturing industrles Energy
Consumptlon Study and Survey of Large Combustors
Energy Information Administration
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Questionnaire and
Other Materials

c0ms tiaess UNITED STATES -
seemon DEPARTMENT OF ENERGY FORM APPROVED
ENERGY INFORMATION ADMINISTRATION OMEB NUMBER 038580011

X 1980 Manufacturing Industries
Energy Consumption Study and
Survey of Large Combustors

This report is mandatory under the Federaf Energy Administration Act of 1974,
P.L. 83-275, and the Powerplant and Industrial Fuel Use Act of 1978, P.L. 95-620.
Failure to respond may resulft in criminal fines, civil penalties and other sanctions,
as provided by law.

The information reported on these forms may be {if information that is exempt from disclosure to the pubiic under the
exemption for trade secrets and confidential commercial information specified in the Freedom f information Act, 5 USC

552 (b} (4} (FOIA), or tii} prohibited from public release by 18 USC 1905. However, before, (ermmanon can be made that
particular information is within the coverage of either of these statutory provisions, the
make a showing, sa:isfacrery to the Daparcmem of Energy concerning its confidgntial nal

a letter accompanymg eut‘;'\mssxop of th:s form why [hey consider 1
proprietary information, whether such information is customarily tred
the industry, and the type of competitive harm that would re,
provnswns of 10 CFR 5004 11, DOE's Freedsm of Informatio

ns, DOE will determine whether the information
ponses and does not receive a request with
substantive justification *hal the information submitt] b T DOE may assume that the

5 equest, therefore, DOE must provide information obtained on this form

terior, and the Federal Trade Commissicn in accerdance with the cited statutes
v must also be made available upen request 1o the Congress or any committee
Hunting Olfice.

apply 10 the infarmation subrg
10 the Attorney General, the &
and other applicable authority?
of the Congress and to the Gen

WHAT TG FitL OUT:

e Complete Section | {on vellow paper only once; it applies 1o your establishment (shown on mat! label beiow! as a whole.

= Complete a separate copy of Section Y {on blue paper) for:
— each boiler, gas turbine, and internai combustion engine with a maximum design firing rate of 50 miiion
Btu/hr or greater, and
— each fired companant of a combined cycle unit in which the co!
miltion Btu/hr or greater.

nents total & firing rate of 50

¢ if your company did not operate this establishment at any time in 1875 answer only items 1 through 7 and 14 through
18 of Section L. Then cormpiete Section il forms required.

= 1f your establisnment doss not have any boller, gas turbing, internal combustion engine and 'or combined cycle units
with a maximum design firing rate of 50 milion Btu/hr or greater, answer only items 1 through 7 and 15 through
18 of Section 1.

SEE SECTION I, PAGE 4 FOR ADDITIONAL INSTRUCTIONS

SECTION | — ESTABLISHMENT (PLANT} REPORT

1. Name and physical location of establishment. MAIL LABEL

RARTE

NUMBER AND SYRELT

CITY. TOWN. VILLAGE

. e (Please correct any eror in name and mail address on
COUNTY STATE e iabel, including zip code.)

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy information Administration
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Questionnaire and Other Materials
(continued)

Current Employer Identification Nurber (EIN:. /This is the number used by this establishment on the
latest Quarterly Federal Tax Aeturn Form 941.)

Number of paid employees at this estanlishmen: for the pay period including March 12, 1979. (Use rhc
definition of employees specified by your State Empioyment Security Agency. be sure 1o include prodc

tion workers and all other employees.; shis o unets

__| Emplovees

Is this establishment owned or controled by anether organization of compary?

m - No (go to item 6/

12) i Yes lenter name and address of parent companys

7.

ESTABLISHMENT IDENTIFICATION

Is this a seasenal operation?
7 wNe @[ 1y menths this
_ Foperated in 1979

athe

"980. /mark one box only!

2 [ 0 Started as a new business fi.e.. 1379 or 1980 was the iritial year of operation of this establisriner:

Specify manth and year started

{3i '— Establishment was acquired or leased from another company in 1978 or 1980.

Specify month and vear ir wnich acqurred or leased:

Former
operator

4t Establishment was sold or leased to another company in 1979 or 1930
Specify month and year in which sod cr leased:

New
operator

Establishment was permanent y closed, dismantied, abandoned, or destroyed.

Specity month and yea- in wnich closed, etc.. ___
k4

FORM EiA-463 SECTION i

Page?2

Report on the 1980 Manufacturing industries Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration



2 Questionnalre and Other Materials

A
(X
’\I
AN
* | [continued)
= B. Fill out the following table for fuels used by this establishment during calendar year 1979 for heat, power,
@ E and/or generation of electricity. Actual shipment of fuels may have occurred earlier than 1979,
w
8 g < Fili out all portions that apply; leave others biank.
Q : »Include: — purchased fuels.
é -} é‘ — non-purchased fuels, such as interplant transfers.
g S — fuels mined or extracted onsite and usad at the site
@ - S % Do not include: ~— fuels produced as byproducts of onsite operations (these are to be reported in iterm 91
] € — tueis used for transportation equipment.
- fuels used for feedstocks Isee Glossary for “feedsiocks™}.
+ Note that the amount of "wood, bark, wood waste” is asked for on a 50 percent moisture” basis. Adjustments
may be necessary in astimating the amount used.
* Figures for amounts in excess of 100,000 may be rounded to thousands, if you prefer, however, you may report
exact amounts,
Example: If this estabiishment used 1,256,680 mcf of natural gas in 1979, report sither:
MiL TROU UNITS ML THOU UNITS
i1y 1256 B8Oy or 1 | 12571 yR0O
AMODUNT USED FOR AVERAGE AVERAGE
HEAT, POWER AND/OR Btu CONTENT % SULFUR
GENERATION OF HIGHER HEATING (BY
FUEL ELECTRICITY VALUE) WEIGHT}
SOL.DS THOU UNIT! »'ITS
{11} Anthracite %%
{12} Bituminous coal %
{non-metallurgical uses! °
{13} Lignite %
{14) Coke and breeze %
118) Wood, ood ' : s ‘ b
{50% istdre ba z ton | | per
g Other sagity)
£
s i i “ton ! per |b %
2
2 : 5 per tb %
Q
Q
d LIQUIDS
= (21} Motor gasoline | i gl
- {tor stationary engines) = bt ga per gat
122) Distillate fuel oils ‘ e ..
(1,2, 4 & iight diesel) bl g8t ; ' per gal %
{23} Residual fue! oils : , ) ) o
{5, 6 & heavy diesell L ;g8 i | per gat —_%
Other hguid fuels (specify)
} el gal : per gal . %
1 Yol od gat per gal . %
GASES
(31) Natural gas i ! oo lmef : ! per cu ft
{32} LPG, butane, propane I S igal i | per gal
Other gaseous fuels fspecify}
! | t : | | per cu ft %
t Voo Aamck i | | per cu ft %
FORM EiA-463 SECTION | Page 3 ICONTINUE ON REVERSE SIDE/
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Questionnaire and Other Materials

{continued])

= 9. Please fill out the following table for fue's which were produced onsite as byproducts of establishment
w § operations during 1979.
W
Qe
8 3 * DO NOT INCLUDE any amourts o ‘vel reported in item 8
] g * Note that “pulping tiquor™ 15 specitied 31 a “bone.dry’” basis: give the amount used :r tens
g E * Fili out alt portions that app y. leave others blank
L
2 | ag
=~ e No fuels produced as byproducts in 1979 igo to item 10a & b/
AMOUNT USED AT AVERAGE .
SITE FOR HEAT, POWER Btu CONTENT AMOUNT SOLD OF
AND/OR GENERATION OF {HIGHER HEATING TRANSFERRED
FUEL ELECYRICITY ALU OFFSITE
LEEN Tea LTy T=Cl LhITS AL THOL
(14} Coke it perlb e
(15) Wood. bark,
wood waste
50% moisture
basis! S
(24) Pulping liquor ‘
fbone dry basis! 10N i e
Z 4
© Other solid fuet
= )
= (specify!
2
s o r b [
”é Other liquid fuel
o} tspecifyl
bl pectry.
o . per g3l
=
w
[ S S £ L2 B e _Lpercufe
{34) Cokeovengas | ! . - mcf o percu ft .
(35) Refineryoffgas ;| . .. . mct per cu ft R
Other process
gases fspecify!
- : | - mcf cpercuft
10a. Please complete the following. i/ “nere’ enier zero for units)
il (SIS TR0
1) Amount of electricity purchased or received in 979 ... .. .. e
(2} Total amount of electricity generated onsite in 1879 ... .....
{3} Amount of electricity sold or transferred offsite 2 1979. ... ... ..
(4} Eiectricity used onsite in 1979
[this figure should be the same as (1 - 21-.311 . ... ... . i
>
=
o 10b. Of the total amount of electricity ¢eneraied onsite ir 1879 [the amount reported in 10a 12}
E report the amounts generated by each of the following
(o]
5’ [ No electricity generated fgo to e 11
w e . o KCL
1) S1eBM .. e
(2] Gas turbines......... . ... oo e
{3} Internal combustion engines . . e
{4) Hydro. . . N
{5 Other f(specifyl ... .. SR

FORM ElA-463 SECTION |
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Questionnaire and Other Materials

[continued)

11. Please report the Blu output from any of the following energy sources used by this establishm
g not repost sny amounts of energy reporied in items 8, 9 or 10/
H None used in 1979 igo to item 12/
- Btu OUTPUT
0 DERIVED FROM SQURCE
3 ENERGY SOURCE IN 1979
@x e THGL G
14 8 R
L (1} Hydro. ....... ty
) A4 [ SO
o35 @ Wind .. : - Bl
x .
g {3} Geothermai. .. .. N B1
i
@ Sotar ... —_—
{5} Any other energy sourc
fspecifyl
.............. - j— By
12. indicate amount of steam transierred into or out of this esiad none, e perl
TEMPERATURE
w B
o
3& &. Steam purc £
w % received c
w<
@
=
b. Steam sold o trangln 5 @ sig F
off site
bo@ Bsy . 3
13, indicste G
No stead energied igo o tem 1di
z AMOUNT OF STEAM PRESSURE TEMPERATURE
2k
a4 g - 19 @ a0 £
& 5 genaating
nez & wsig
w « Do not mchide @ 1510 F
[ stes am b 3 & .
s @ BRI ¢
N i @ fedle) E
14. Indicate the current number of combustors of eas Boa mammum desigr G
ing rate of 50 mition Btu he or g o fwrite S
0
@ NUMBER
w
Cw a. Boilers
z95 [
3 ; b. f ., Gas rbines
< 0
o c.: s et Internal combustion engines
d. Combinad oyeie umts
e. L3 1 Number of fired compaonents i combinier cyele ur
QFFICE .
USE ONLY ool Totaiia - b - ¢ - el equals the number of Section ! forms 10 be compicted for
this report
FORM ElA-463 SECTION | Page 5
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Questionnaire and Other Materials
(continued)

18,

OTHER COMBUSTORS

Indicate the current number of all other combustors at this establishment (ie., combustors not repcriad it
item 14} in each category.

* Do not report combustors with a maxirrum design firing rate of less than 1 million Bru/hr.

NUMBER OF DTHER COMBUSTORS

* Under “internal combuston engines”
do not include self-propelled vehicles:
do include equipment such as portable Maximum Design Firing Rate (im milions of Btu
generators with 2 maximum firing rate . —_
of 1 milion Btu bt or greater | 253

‘0-24 25-49 50-99 100249 or

©

Boilers

Gas turbines

internal combusticn engines

Fluid heaters !fired petrofeurn heater hiast
furnace stove, eic.)

Dryers imineral dryer, pant deyer. food drye

erc

Calciners fcement kidn, hme kin, alumina ki efc .
Reactors thiast furnace. cupoia. reforrn
furnace, pyrolysis furnace, iNcinerator.

Melters iregenerazive glass mener,
furnace, cpen hearth furnace. etc.

For office use only

CONTACT

Person to be contactec regarding this “eport. Name

Title: Telephone No. 1

Mailing address (if different
from mailing label in jtem 1)

17.

DISCLOSURE

OFFICE USE
ONLY

Disclosure Statement

3. Does the information suppiied on this “orm cortain t:ace secrets and. or arivileged or configar
commercial or financial information?

a [.} No fgo to irem i8i 121 Yes (continue with item 170)

b. Have you attached a written justif:cation for exerrption from Freedem of Information act, § USC
552(b){4}17 fsee page 1}

(1 No 21 . Yes

CERTIFICATION

Certification fto apply 10 Section ! and ali forms which constitute Section Il of this reporth: priat the raore
and titie of the individual designated Dy the compary to sign this certification. This individual mus: sign
the space provided and enter date of signing.

This report is substantially accurate anc has been prepared in accordance with instructions, and covers
the peried ___ . _to

IS NLT

FORM E{A-4B63 SECTION |
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Questionnaire and Other Materials
[continued)

P Ko
@ 1

FORM E1A.463 UNITED STATES
SECTION It DEPARTMENT OF ENERGY FORM APPROVED
ENERGY INFORMATION ADMINISTRATION OMB NUMBER 038-580011

1D NO.:

1880 Manufacturing Industries
Energy Consumption Study and
Survey of Large Combustors

SECTION 1l — INDIVIDUAL COMBUSTOR REPORT
THIS REPORT 1S MANDATORY (see page 4 of Section li, General Instructions)
Assign sequential numbers to each boiler, gas turbine, internal combustion engine and each ficed component of a combined cycie unit tor
which you are reporting. As an exemple, it you are reporting for four boilers and one combined cycle unit with two fired components the
numbers should go from 01 through 85 (0% through 04 would identify individual boilers; 05 and 06 would identify the two components of
the combined cycle unith,
1a. Enter the sequential number assigned to this combustor. i
1b. Name ar identification number assigned to this combustor in your company’s records:
2
=l
-
<
Q
E 2a. Is this combustor part of a combined cycle unit?
2 . A
ua.x [&}] | No fgo to jtem 3) {conti h item 2bj
- 2b. Piease list the numbers (as assigned in ite! #€omponents of this combined cycle unit.
S—— | | N e
g 3. Wombined cycie unit is this? (mark one box only)
w
=4 —
gg 31! | Internal Combustion Engine (go to item 5}
3
*95
(%]
4a.
{1} Pressure? ____psig (21 Temperature? °F
ML THOU UNITS Mig THOU UNITS
{3) Fiow Rate? | [l wihr (steam), or, | ... Btu’hr (hot water
2 boilers onlyj
Qe
)& 4b. For this boiler, what is the annual average steam/hot water:
; (1) Pressure? psig 2} Temperature? - °F
o
-4 {3} Deaerator pressure? _ e PSig, Or, Feedwater temperature? °f
2
o .
] 4c. Is the steam or hot water produced by this boiler used for:  Imark all that apply}
Space heating, ventilating, of ™ -
n D sir conditioning? {3} L Etectricity generation
{71 Mechanical drive (other than electricit
Process heat? i : 4
@ D at @ [——1 generation}?
INOW GO TO ITEM 6}
- 6. "Indicate below whether this gas turbine/internal- combustion engine is used for electricity generation or
w mechanical drive (mark one box only). Also indicate the rated output of this unit.
g USE RATED OUTPUT
o THOU  UNITS
E R} D Electricity generation ... .. ... i i kW
X
@ 2 D Mechanical drive. ... ... ... L1 ihp

Report on the 1980 Manufacturing Industries Energy
Consumption Study and Survey of Large Combustors
Energy Information Administration
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(o= | Questionnaire and Other Materials
[continued)

\\\

6. In what year was this combustor initiallv instalied at this establishment? Report year of initial instaiigtion
regardless of any alterations or modifications since then

YEAR

YEAR
INSTALLED

7. In column {1) of the following table. incicate 5. the fuells) that this combustor was initiaty desigred, o
has been moditied, 10 use mark aft thar apphyi Indicate in column {21 the amount of eack fuel used
in this combustor in 1979.

FUEL CODES
{for office use anly]

DESIGNED OR AMOUNT
FUEL MODIFIED TO USE USED [N 1979
a3 24
S0LI0S ML THOU  LNTS

(11 Anthracite

121 Bituminous coa!

(131 Lignite

14y Coke and breeze

{181 Wood, bark, wcod waste
50% moisture basis/

Qther solid fuels (specify:

w [—

% 21

=) b

g 22 2,4 & lignt diesel) L_

Ll {23; s (5, 6 & heavv uiesen m

a e

2 (24} Pulping liquor (bone dry besis!

5 Other tiquid fuels fspecify:

5 —_—

g e . L e

& ! ’ aal
8 N J— N SO
ow

2

g GASES

8 (31 Natural gas

(32t LPG, butane, propane
(33} Blast furnace gas
(34} Coke oven gas

(35) Refinery off gas

Other gaseous fuels (specifyl

] I B

OTHER fspecify) ___ . .
Rt A

i
!
!
-

FORM EIA-463 SECTION I Page 2 (CONTINUE ON REVERSE $101
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Questionnaire and Other Materials

(contin

ued)

ok ) N
zZ 8. If this combustor was either designed, or has been modified, to use a solid fuel, what was the design
g < }é sulfur and Btu content of that fuel?
73 g o WO UNITS
g (3 e} .
5‘ 2 L_! Not applicable % Sultur b Bl
[ZX
9. What is this combustor's current maximum design firing rate? 2i W THOE UNTS
v Bluthe
7]
w
T
4 10. At what firing rate is this combustor operated when it is in use? findicate both range and usual ate
[ when not banked}
=z - N v teoy ai it Tegn o LmTE
&
b RANGE: From : ; e . Btuihrto e ol Burhe
USUAL RATE: b
11a. Approximately what is the temperature of the,
the usus! firing rate? (the rate indicated gs
3 ) o
0
< N
@ 1th. What type of heat recgvery eq "beyond this exit? {mark all that apply)
w
3 {1} .Pj None Economizer 7 Other (specity)
e et — PR ——
(254 ge) Waste heat botler
{3 L" R e air preheater 5} | Raw material preheater
12, it your company did not operate this plant in 1979, or if this combustor was instalied afrer 1979,
theck box below.
[ Skip iterns 13 & 14
w 13. Please estimate the number of hours in 1979 this combustor was in use at approximately the usua!
g firing rate.
=1 e __Hours
4
2
%] 14. During 1979, approximately how many days each month was this combustor not i use? icount only
3 days on which this combustor was shut down for 8 24 hour period!
2
Q NUMB! NUMBER OF
(] BaYS DAYS
{1} January s 4y April .} s 7 July i 10} October
{2) February | . 8} May 8) August i {11 November _
(3t March ®r June {{ ¢ (9 September | {12} December
NOTES OR COMMENTS:

FORM E1A-463 SECTION It

Page3
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Questionnaire and Other Materials
[continued])

DS
A e
saNe W B

GENERAL INSTRUCTIONS

This report is mandatory under the Federal Energy Administration Act of 1974,
P.L. 93-275, and the Powerplant and Industrial Fuel Use Act of 1978, P.L. 95-5620.
Failure to respond may result in criminal fines, civil penalties and other sanctions,
as provided by law.

The information reported on these forms may be (i) infcrmation that is exempt lrom disclosure to the public under the
exemption for trade secrets and confidential commercial infarmation sgecified in the Freedom of Information Act, 5 USC 552
(b) (4) (FOIA), or {ii) prohibited from public release by 18 USC 1905, However, before the determination can be rade that
particular information is within the coverage of either of these statLtory provisions, the person submitting the inforrnatior s’
make a showing, satisfactory to the Department of Energy, concerning s confidential nature.

Therefore, respondents wishing 1o claim such exemption rust state spec fically lon an element by element basis, * possinlar i
a letter accompanying subrnigsion of this form, why they consider the information concerned to be a trade secret ¢r other
proprietary information, whether such information is customarily tre-ated as confidential informatior by these companies and
the industry, and the type of competitive harm that would result from disclosure of the information. In accordance with tne
provisions of 10 CFR 1004.11, DOE’s Freedom cof Inforrmation Act Reguiations, DOE will ine whether the nformaticn
submitted should be withheld from public disclosure. If DOE receives the responses a es npt receive a request with
substantive justification that the information submitted should not be released 10 the p may assume that the
respondent does not object to disclosure 1o the public of ary information su

The provisions of Section 711(al of P.L. 95-620, the Powerplart ard lpg
reference the provisions of Section 11 (d) of P.L. 83-319. the Energ
apply to the information submitted on this form. Upon requ therl§
to the Attorney General. the Secretary of the Interior, and ¥ cra e Commission in accorcance with the cited s
and other applicable authority. The information mu: 1 le upon reguest to the Congress or ary comm

. Complete a separate cop, tion

* each boiler, gas turbi a2 B bustion engire with @ maximum desigr firing rate of 50 million Btuh: o-
greater, and

* each fired component bined cycle unt in wh ch the components total a firing rate of 50 mil.or Btu -t
or greater.

N

. Fill out a copy of Section Il for each combustor ot the specified maximum firing rate, ever if the combustor was unusec i
©979, unless the combustar was permanently destrayed or removed from the site prior to 1979

w

. All items which ask for figures for “1979" refer to the 12 months cf calendar year 71979. i your establishroent mainta ns 1.
records on a fiscal year basis anc the fiscal year ended henweer September 30, 1979 and March 31, 1980 you may use
records from the fiscal year.

~

. If records are not available for an item, carefully derived estimates are accentable.

o

The Glossary explains key terms used in the forms

=

. If the space allowed for your answers is insufficient, use exua sheets of paper 10 record additional pertinent informatisn. B
sure to identify the guestion number for each item repcrted or the extra sheets.

~

For additianal copies of the forms write or call:

Mr. Stephen J. Dienstirey, irdustrial Survey Manager
U.S. Department of Energy

P.0. Box 2100

Rockville, MD 20852

800-638-6584

or you may duplicate as many copies of the forms as reeded. If your make duplicate copies, please be sure thas the printed
iD number which appears on page  is clearly leg:ble cr ail reprocuced copies,

e

. If you wish to amend or correct any items after returning your completed forms, send the cortections to Mr Dienstinzy at
the address above. Cleatly igentify the itemis) to be amended or correctec.

FORNM ELA-483 SECTION 1l
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o | Questionnaire and Other Materials
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Oy
A [continued)

GLOSSARY

Anthracite — ASTM class | coal.

Bivtuminous Coal — ASTM classes Il and Il coal. Please note that sub-bituminous coal should be reported under
this category.

Boiler — A unit which heats water for the generation of steam andior hot water.
Bone Dry — 0% moisture.

Calciner — A combustor which heats solid material to a high temperature without fusing. its principal function is
to decompose hydrates, carbonates, and other compounds and expel volatile matter. This will primarily refer to
the heating of unformed materials in a kiln such as a rotary cement kiin, lime kiln, or alumina kiln.

her carbonaceous material such
in a blast furnace, cupola furnace

Coke — The solid residue remaining from the destructive distillation of coal or
as pitch, petroleum, or petroleum residue. Coke which is used as a raw matgs
or any other operation should not be reported as a fuel in this survey.

Combined Cycle Unit — An glectric or mechanical power generat ts of a combination of one
or more combustion turbine units and one or more boilers oMion of the required energy input
to the boiler(s) provided by the exhaust gas of the compus: * Use of supplemental firing for the

boiler does not preciude the unit from being designa cO ed cycle unit.

ly to provide heat. Exampies are boilers, fur-
mbustion engines, and combined cycle units.

Combustor — A unit which consumes fuels
naces, ovens, combustion turbines, blasg furna

Dryer ~ A combustor which drives o ovighwater or other volatile compounds from the material being
processed. Typical types of e ry mineral dryers, shaft mineral dryers, paint drying ovens, or
food dryers.

Establishment — The definifign- ofstablishment for this survey is the same as that used by the Bureau of
Census; in general, that is a s hysical location where manufacturing is performed.

Feedstocks — Materials (which can also be used as fuels) which are consumed as raw materials in the production
of intermediate or finished products. Feedstocks do not include materials used primarily for process heat. Coal
used for coking, crude oil that is refined, and coke used in blast furnaces, are all considered feedstocks for this
survey,

Firing Rate — Fuel heat input rate. The rate at which fuel is supplied to a combustor. The firing rate calcufation
is based on the higher heating value of the fuel.

Fluid heater — A combustor that heats {or preheats) gases or liquids. Examples of fluid heaters are fired
petroleum heaters and blas: furnace stoves. Combustors where a chemical reaction takes place simultaneously
with heating are considered reactors, not heaters.

Gas Turbine — A heat engine that converts energy of fuel into work by using compressed hot gas as the
working medium. Usually delivers its mechanical output through a rotating shaft. Also known as a combustion
turbine.

Heat Treater — A combustor that heats a material 1o create or remove specific properties in the material. Heat
treating is particularly widespread in the metals industries. Examples of heat treaters are glass annealing lehrs and
brick kilns.

Higher Heating Value — The total heat obtained from the combustion of a specified amount of fuel and the

stoichiometrically correct amount of air, both at 60° F when cornbustion starts, and the combustion products
being cooled to 60°F before the heat release is measured. This is the heating value that is typically reported in

the United States.

Hot Water Boiler — A boiler that can produce only hot water and not steam.

Internal Comhustion Engine — A prime mover in which the fuel is burned within the engine and the products
of combustion serve as the working medium.

Lignite — ASTM class iV coal.
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Questionnaire and Other Materials
[continued)

y
A

GLOSSARY conrmueo.

Maximum Design Firing Rate — The maximum firing rate that the combustor is designed to achieve aver &
period of continuous operation,

mecf —~ One thousand cubic feet at 14.73 psia and 60°F.

Melter — A combustor where the principal function is the conversion of a solid to a liquid at high temperature.
Examples include glass melters, aluminum reverberatory melters and open hearth furnaces.

Metallurgical Coal — Bituminous or coking coals which are used to produce coke for biast furnaces and cunola
furnaces.

Onsite — Pertains to operations which are performad on the grounds of establishment itself.

clude reforming furnaces or
steel industry.

Reactor — A combustor in which a chemical reactior takes place. Ex
pyrolysis furnaces in the chemical industry, or blast furnaces orggke ovi

sses through a surface separating
b ated, usually incoming combustion air

Recuperative Air Preheater — A continuous heat ex,
the exiting flue gases, which are being cooled, an

pug

Regenerative Air Preheater — A cyclical ng here the exiting flue gases give up heat as trey oass
over exchanger internals. This heat is rel te®® being heated, usually incoming combustion air, as i
passes over the exchanger internal

Reheater — A combustor wher
appropriate for subseq pera

Sinterer/Pelletizer st

Usual Rate — The mo: or frequent rate of operatior.

CONVERSION FACTORS

MULTIPLY BY TO OBTAIN
Barrels 420 Gallons
Btu 0.000393 Horsepower-hour
Btu 0.000293 kWh
Btu/hr 0.000393 Horsepower
Btuihr 0.000293 Kilowatt
Horsepower 25450 Btulhr
Horsepower 0.7457 Kilowatt
Horsepower-hour 25450 Btu
Kilowatt 34120 Btu/hr
Kilowatt 1.34 Horsepower
Kitowatt-hour 3412.0 Btu
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Letter from the Office of
Management and Budget
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EXECUTIVE OFFICE OF THE PRESIDENT
CEFICE OF MANAGEMENT AND BUDGET
WASHINGTON. D.C. 20503

-~
1
<

—

]

\

Honorable James B. Edwards
Secretary

Department of Energy
Washington, D.C. 20585

Dear Mr. Secretary:

On October 15, 1980, the Office of Management and Budget
approved form EIA-463, the “1980 Survey of Large Ccmbustors

in Manufacturing Industries™ for use through December 31, 1981.
The estimated number of respondents was 10,000; the estimated
total of respondent burder was 69,000 hours.

We understand this form is the first of many being develcped

to expand the Department's collection of energy consumpticn
data. Subsequent to the issuance of the form, many respondents
furnished data showing that the informatiocn requested is need-
lessly detailed and cannot be used for the mnroposes intendzs.

We have reviewed these comments, and under the authority provided
by 44 U.s.C. 3506, have determined that the collection is
unnecessary and therefore unduly burdensome. Therefore, I hereby
withdraw OMB's approval of this information collection activity
and direct the Department of Energy not to engage in any fuzther
collaction of this informaticn. We also expect ycu to tr¥eat the
data already collected in a confidencial manner.

Sincerel

David A. Stockman
Director

A Ay -
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Steps Taken to Minimize the
Potential to Identify
Respondents

In an effort to\fully comply with the directive from the Director of the
Office of Management and Budget "to treat the data...collected in a con-
fidential manner (See Appendix B)", the following procedures were taken
to modify the data in such a way as to minimize the potential to identify
respondents while at the same time still allowing for a full range of
potential analysis,

TR or e
(=

First, all links were broken between the sampling frame used for the
study, the establishment reports, Section 1, and the individual combustor
reports, Section Z. This was done in such a way as to make it impossible
to group combustors for the same establishment together. In addition, a
separate file was created for the information reported in Question 15 of
Section 1, the number of process and nonprocess combustors with an MFDR
of one million Btu/hr. or more.

Second, the Standard Industrial Classification code reported by the
respondent was raised to a higher level, to 3-digit, etc., where the
4-digit detall could allow for the identification of the respondent.
Further, geographic detail was also collasped for the same reason.

In several cases, a given industrial designation and geographical class
did not have a sufficient number or cases to meet the dominant rule
established for public disclosure. 1In these instances, geographical
classes with the same industrial designation were combined until the
dominant rules were satisfied. The establishment and combustors in a
combined region are identified as being located in all the geographical
classes that were combined. (For the tables in this report, unless
otherwise indicated, any establishment or combustor in a combined region
is listed in the "other" category.)

Third, upper limits for the Btu value of all fuels, electricity and steam
consumed, produced, purchased or transferred onsite, or sold or
transferred off-site were established. The values reported in the data
file for items reported above that limit are the mean value for all
values reported above the upper limit for the particular item.

Fourth, all values below the upper limit mentioned above, were innoculated
with normally distributed random error. The minimum error was + 5 percent
of the originally reported value and the maximum is + 40 percent. All
values on a given report received the same amount of error so that the
original proportions are preserved. The probabilities of the error

ranges are as follows:

Ranges of Error (Percent) Probability
| 05%} 0.3820
josz - 1071 0.2996
102 - 15%1 0.1836
|15% - 20%1 0.0880
202 - 25%] 0.0332
l25% - 30%] 0.0098

1307 - 40% 0.0036
In a few cases, this error innoculation resulted in values which exceed
the upper unit described above. 1In order to maintain the consistency of
the innoculation procedures, the innoculation values were reported even
though they exceeded the upper limit established for raw data.
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