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The Future Structure of the U.S. Commercial
Nuclear Power Equipment Manufacturing Industry

Abstract. Based on discussions with execu-
tives and others in the commercial nuclear
power industry, this article examines the
changing roles of reactor manufacturers,
architect-engineers, subtier suppliers, and
electric utilities with nuclear power plants.

Overview .

The U.S. commercial nuclear power equipment man-
ufacturing industry declined after the -mid-1970’s. In
fact, 1973 was the last year in which a domestic electric
utility ordered a nuclear plant that was not subse-
quently cancelled. However, the industry is now look-
ing towards a second generation of new reactor orders
at around the turn of the century. Revitalization of the
industry will depend on those orders, which in turn

will depend on the resolution of a number of institu-

tional issues.! Assuming that the institutional issues
eventually will be satisfactorily resolved, two questions
remain. First, will the U.S. commercial nuclear power
equipment manufacturing industry be able to meet the
demand for new orders? Second, what will the struc-
ture of the industry be during the 1990’s and beyond?

While it is likely that the industry will be able to meet
a demand for new orders, it is also likely that the struc-
ture of the industry in the 1990’s and beyond will differ
significantly from the structure that prevailed during
the 1960's and 1970's. This article? examines the major
types of commercial nuclear equipment companies and
their changing roles in the nuclear power industry.

Apart from the electric utilities with nuclear power
plants, there are three important types of companies in
the nuclear equipment manufacturing industry: the re-
actor manufacturers, the architect-engineers, and the
subtier suppliers. Even without a resumption of new
reactor orders, the structure of the nuclear equipment
manufacturing industry in the United States will con-
tinue to change (see sidebar).

The profitability of companies in the nuclear industry
is currently based on nuclear services, including plant
upgrades, backfits, and fuel reloads. As long as that
base of service work continues, the cost of remaining
active or potentially active in the new construction
area will be acceptably low. The comparatively small
amount of service work for the subtier suppliers is and
will continue to be an important factor in the departure
of many of those companies from the industry.

In the nuclear industry of the 1990's, the reactor man-
ufacturers and architect-engineers will be asked to as-
sume more risk than they ‘accepted during the 1970's.
Additionally, they will operate moré as subcontractors
to the dominant nuclear electric utilities than in the
past. There will be less flexibility in project organiza-
tions, licensing requirements, and plant characteristics
than in the past, As of 1989, reactor manufacturers had
prepared detailed plant designs for standard design cer-
tification by the NRC. Once approved, those designs
could be used at multiple sites.

The use of non-U.S. suppliers, either through direct
orders of major components and systems or through
joint ventures and licensing agreements, will be a prom-
inent feature of the industry renewal. Even now, U.S.
companies are actively forming international teams to
respond to all forms of nuclear power business world-
wide, and U.S. electric utilities are increasingly order-

'Principally changes in State rate regulation and reform of the Nuclear Regulatory Commission (NRC) licensing process, to include one-step
licensing, advanced design certification and site certification, and pre-approval of evacuation plans and zones. Progress on licensing reform was
made earlier this year. A final NRC rule, effective May 18, 1989, provides for early site permits, standard design certifications, and combined
construction permits with operating licenses with conditions for nuclear generating units.

2Based on discussions with executives and others in the commercial nuclear power industry, as presented in Science Applications International
Corporation, *Assessment of the U.S. Commercial Nuclear Power Equipment Manufacturing Industry,” (McLean, VA, February 1988) (report

submitted to the Energy Information Administration).
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The Changing Structure of the
Nuclear Equipment
Manufacturing Industry

If Orders Do Not Resume:

Reactor Manufacturers and Architect-Engineers

¢ Increased servicing of operating reactors
rather than construction of new reactors

¢ Increased non-U.S. sourcing and joint ven-
tures )

e Expanded in-house subtier supply capabilities

¢ Morecertification of noncertified subtier sup-
pliers.

Subtier Suppliers
¢ Continued exodus from the industry
¢ Increased non-U.S. sourcing
¢ More custom production »
® More operations under reactor manufacturer
or architect-engineer certification.

If Orders Resume:

Reactor Manufacturers
¢ Increased financial risk and assumption of
large up-front costs :
e Increased subtier supply responsibility
¢ Reduced flexibility in plant design
* More subordinate role to electric utility
® Increased non-U.S. sourcing
¢ Need to retrain and expand staff
¢ Room for no more than one to two companies.

Architect-Engineers
® Increased financial risk
¢ Reduced design engineering role
® More subordinate role to electric utility
¢ Increased non-U.S. sourcing
® Need to retrain and expand staff
¢ Room for no more than two to three compa-
nies.

Subtier Suppliers
¢ Unwillingness to accept new financial risk
¢ Stable market needed to return to industry
¢ Number of companies depends on market
prospects and supply activities of the reactor
manufacturers.

ing large components such as steam generators and
turbines from non-U.S. manufacturers. Because of the
internationalization of the nuclear equipment manufac-
turing industry, the lack of domestic capability of the
industry to manufacture competitively certain other
components should not constrain new construction.

The Reactor Manufacturers

The three active reactor manufacturers--Westinghouse
Electric Corporation, General Electric Company, and
Combustion Engineering, Inc.--all claimed that as few
as one to two orders per year per manufacturer would
be acceptable, at least initially, indicating that, for re-
actor manufacturers collectively, as few as four to six
orders per year would be acceptable. That number is
in stark contrast to the more than 20 orders per year
the industry claimed it required in the 1970’s.

Since none of the reactor manufacturers expects new
domestic orders for at least 5 and more likely 7 to 10
years,® their willingness even to remain as suppliers of
nuclear steam supply systems may seem surprising.
There are two reasons for their willingness to remain
in a business with virtually no near-term prospect of
orders. The first is that the amount of service, fuel, and
maintenance work is even now so large at all the man-
ufacturers that new plant design and construction
would not be a radical change from the current scale
and type of operations. The second reason is the desire
to establish and maintain a base for future service work.

It is unlikely that any of the reactor manufacturers ex-
pect profits on the manufacturing side of new projects.
Indeed, most industry executives interviewed agreed
that restarting the industry would require a significant
up-front financial commitment by the manufacturers
and probably would produce large losses. While sev-
eral projects--for example, joint ventures for advanced
reactors in Japan with Japanese companies (for West-
inghouse and General Electric), the 1987 South Korean
plant order (for Combustion Engineering), naval nu-
clear programs, and various Department of Energy
and Electric Power Research Institute research and
development programs--would reduce the cost of re-
maining in the industry, the actual costs of restarting
the industry would be considerable.

For the manufacturers that eventually supply new re-
actors, an important technical role will likely be that
of in-house subtier supplier. The assumption of subtier
supply functions by the reactor manufacturers and, to
amuch lesser extent, the architect-engineers, is already
a feature of the market. Although it is not the ideal

3No electric utility expects to make new nuclear orders within the next 10 years.
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role for either type of company, it is a recognition of
the dwindling number of subtier suppliers and the in-
creasing demands for maintenance of operating
reactors.

The Architect-Engineers

None of the large architect-engineer companies com-

pletely left the industry. Like the reactor manufactur-
ers, they shifted to nuclear services and non-nuclear
work. Unlike the manufacturers, they maintained com-

paratively little manufacturing plant and equipment

and thus incurred comparatively little cost from re-
maining available. Future membership in the industry,
however, will likely be limited to only a few companies.
De facto standardization, financial constraints, staffing
costs, and assumption of risk will probably prevent all
but the most nuclear-experienced architect-engineers
from successfully competing for new reactor
construction.

Moreover, it is likely that the role of the architect-
engineers will be reduced in favor of greater project
management and engineering by the electric utilities
themselves. Such an expansion of the electric utilities’
role at the expense of the architect-engineers’ would
reflect the success of that approach at a number of
U.S. electric utilities (for example, Duke Power Com-
pany and Florida Power & Light Co.) and the electric
utilities’ desire for greater project management control.

Among the largest problems industry members saw
facing the architect-engineers is the gap between the
supply of engineers with experience on 1970’s reactors
and the need for engineers to design 1990's reactors.
Many individuals observed that even if experienced
engineers were available, the enormous changes in reg-

ulatory requirements, design specifications, and-

computer-assisted design and manufacturing will make
that experience outdated. Almost everyone inter-
viewed agreed that a rapid resumption of orders would

create the same manpower bottleneck it did in the.

1970's.4

The Subtier Suppliers

Only a small core of U.S. companies remained certified
by the American Society of Mechanical Engineers
(ASME)to supply parts and components to the nuclear
industry. For many important parts, only one to two
manufacturers remained. For other supplies, such as
certain primary metals, metal forms, and pressure ves-

sels, U.S. suppliers were either nonexistent or
noncompetitive.

Over the past several years, many suppliers elected to
give up their ASME Certificates of Authorization
(known as N-stamps) but remained available to the
industry. Those companies supplied nuclear-grade
products, but the reactor manufacturer, architect-
engineer, or electric utility bore the certification costs
and responsibility. Although the reactor manufacturers
and architect-engineers increasingly used that ap-
proach to obtain critical parts for operating reactors,
they preferred not to do so. In many cases, uncertified
suppliers were replaced by in-house supply capability
at the reactor manufacturers. A few electric utilities
also were engaged in manufacturing and supplying

parts and components.

Among subtier suppliers leaving the industry, the rea-
sons for doing so were generally the same--the lack of
orders and the high cost ($100,000 to $500,000 for a
3.year period) of maintaining ASME certification. For
a small company manufacturing a variety of types of
industrial equipment, the time and expense associated
with nuclear certification was unacceptable given the
sporadic demand for most nuclear items. Since a large
number of nuclear items (for example, pumps, valves,
connectors, and pipes) have non-nuclear analogs, the
decision to manufacture the non-nuclear equipment
and eliminate the nuclear overhead is economically
logical.

For former subtier suppliers and prospective suppliers,
the issues ‘associated with entering or reentering the
industry were standard ones such as the fixed and vari-
able costs of reentry, market share, market growth,
and competition. Unlike the reactor manufacturers and
architect-engineers, there was much less nuclear-
specific concern at the subtier supply level. Apart from
the strict regulatory and certification requirements, nu-
clear manufacturing is no different from other types of
heavy or precision manufacturing. The subtier suppli-
ers are only indirectly affected by questions of risk-
sharing and financial commitment facing the electric
utilities, reactor manufacturers, and architect-
engineers.

Conclusion

Revitalization of the U.S. commercial nuclear equip-
ment manufacturing industry will depend on new or-
ders. New orders will depend on the resolution of in-
stitutional problems that affect economic competitive-
ness. If those problems were resolved, it is likely that

“Reactor orders came so quickly in the early 1970's that the industry could not find enough skilled and trained engineers to design and
install the reactors. Responding to the increasing number of NRC changes further complicated the labor problem. The bottleneck in construction

workers in the mid-1970’s is less likely to be a problem in the future.
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a fairly small group of large, currently successful elec-
tric utilities with nuclear units would order new units.
Those electric utilities would exercise a high degree
of project management over a slimmed down, interna-
tionalized version of the U.S. commercial nuclear
power equipment manufacturing industry. The re-
newed industry would support perhaps one to two re-
actor manufacturers, two to three architect-engineers,
and fewer than half of the subtier suppliers of the
1970’s. The structure of the industry in the 1990’s and
beyond would differ significantly from that of the
1970's.

For Further Information

This article was prepared by the Nuclear and
Alternate Fuels Division of the Energy
Information Administration. Inquiries re-
garding the article should be addressed to
Mark Gielecki on 202-586-4442.
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Section 1. Energy Summary

The United States produced 0.4 percent less energy Energy consumption during July 1989 totaled 6.6
during the first 7 months of 1989 than during the same quadrillion Btu, 1.0 percent above the level of con-
period in 1988, and U.S. consumption was up 1.2 per- sumption during July 1988. Natural gas consumption
cent. Net imports of all energy were 7.5 percent higher increased 7.8 percent. Coal consumption decreased 2.9
than during the first 7 months of 1988. percent, and petroleum consumption dropped 1.7 per-

cent. Consumption of all other forms of energy com-
bined increased, up 8.9 percent compared with the

Energy production during July 1989 totaled 5.2 level 1 year earlier.

quadrillion Btu, a 2.3-percent decrease compared with

the level of production during July 1988. Petroleum Net imports of energy during July 1989 totaled 1.3
production decreased 6.7 percent, coal production quadrillion Btu, 22.1 percent above the level of net
dropped 6.2 percent, and natural gas production was imports 1 year earlier. Net imports of petroleum in-
down 0.1 percent. All other forms of energy production creased 16.8 percent, and net imports of natural gas
combined were up 11.4 percent from the level of pro- remained the same. Net exports of coal decreased 27.8
duction during July 1988. percent compared with the level in July 1988.

Table 1.1 Energy Summary for July 1989
(Quadrillion (10'9) Btu)

July Cumulative January Through July
1989 1988
Percent Dally Daily Percent
1989 1988 Change® 1989 Rate 1988 Rate Change®
Tota!l Production® ........ 5.156 5.278 -2.3 37.912 0.179 38.247 0.180 -0.4
Petroleume ................. 1.527 1.637 -6.7 10.790 .051 11.497 .054 -5.7
Natural Gas (Ory) ..... 1.389 1.391 -1 10.137 .048 10.266 .048 -8
1.421 1.516 -6.2 12.031 057 11.632 055 3.9
818 734 1.4 4.955 .023 4.851 .023 2.6
Total Consumption® ... 6.566 6.503 1.0 47.429 224 47.106 221 1.2
Petroleum® 2.751 2.799 -1.7 19.601 .092 19.624 .092 4
Natural Gas' 1.274 1.181 7.8 11.823 .056 11.562 .054 2.7
.......... 1.696 1.747 -29 10.903 .051 10.836 .051 1.1
845 776 8.9 5.102 .024 5.084 .024 8
Net imports . 1.326 1.086 22.1 8.120 .038 7.586 .036 7.5
Petroleum" ... 1.358 1.163 16.8 8.680 041 7.902 .037 10.4
Natural Gas . 095 .095 0 729 .003 .74 .003 26
Coal ..... -.154 -.213 -27.8 -1.436 -.007 -1.263 -.006 14.2
Other ... .027 .042 -35.1 147 .001 .233 .001 -36.5

®Based on daily rates prior to rounding. !

bProduction and consumption totals exclude wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used
by electric utilities to generate electricity for distribution.

¢|ncludes crude oil, lease condensate, and natural gas plant liquids.

d0ther is hydroelectric and nuclear electric power, and electricity generated for distribution from wood, waste, geothermal, wind, photovoltaic, and
solar thermal energy.

¢|ncludes petroleum products.

fincludes supplemental gaseous fuels. .

90ther is hydroelectric and nuclear electric power; electricity generated for distribution from wood, waste, geothermal, wind, photovoltaic, and solar
thermal energy; and net imports of electricity and coal coke.

hincludes crude oil, lease condensate, petroleum products, pentanes plus, unfinished oils, gasoline blending components, and imports of crude oil
for the Strategic Petroleum Reserve.

IMinus sign indicates exports are greater than imports.

IOther is net imports of electricity and coal coke.

Note: Totals may not equal sum of components due to independent rounding.

Sources: Energy Information Administration (EIA), Monthly Energy Review Section 1 and EIA calculations.
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Figure 1.1 Energy Overview

Yearly
100
80 Consumption
2 \////‘\/_—/
2 60—~‘~‘_——_—.——_—_//—‘—_—_____\\//‘—‘\‘“—-—_”—
)
= Production
-
3
5 404
o
204 T - ]
"""""" - Imports I
0 T T T T 7 T T T T T T T T T
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988
Monthly
10
8— .
Consumption
2
@
c 64
,__9_ /\’__"/‘VA\/'_\/\,\V/‘\_,__—/”\\//\\//\\\
% Production
o 4
3
o
2 Imports _
O T T T T T T T T T T T T T T T T T T T T T T T T T T T T L T T T T T
JFMAMIJJASONDJIFMAMI JASONDJIFMAMIIJASOND
1987 1988 1989

Energy information Administration/Monthly Energy Review July 1989




Table 1.2 Energy Overview?
(Quadrillion (10%) Btu)

‘ Production® ‘ Consumption® ¢ Imports Exports Net Imports
1973 Total 62.060 74.282 14.731 2.051 12.680
1974 Total 60.835 72.543 14.413 2.223 12.190
1975 Total 59.860 70.546 14.111 2.359 11.752
1976 Total 59.892 74.362 16.837 2.188 14.648
1977 Total 60.219 76.288 20.090 2071 18.019
1978 Total 61.103 78.089 19.254 1.931 17.323
1979 Total 63.801 78.898 19.616 2.870 16.746
1980 Total 64.761 75.955 15.971 3.723 12.247
1981 Total 64.421 73.990 13.975 4.329 9.646
1982 Total 63.898 70.848 12.092 4.633 7.460
1983 Total 61.215 70.524 12.028 3.717 8.311
1984 Total 65.847 74.101 12.763 3.804 8.959
1985 Total 64.765 73.945 12.098 4.232 7.866
1986 Total 64.225 74.237 14.430 4.055 10.375
1987 January 5.642 R 7.234 1.292 .281 1.010
February 5.157 R6.519 1.111 294 817
March 5.5635 R 6.561 1.182 315 .867
April 5.223 R 6,130 1.156 324 831
May 5.257 R 6.008 1.200 .300 .900
June 5.264 R 6.094 1.290 321 970
July 5.204 R 6.447 1.488 307 1.181
August 5.454 R 6.337 1.478 .336 1.142
September 5.354 R 5957 1.371 324 1.046
October 5.592 R 6.204 1.413 .304 1.109
November 5.440 R 6.200 1.384 .330 1.054
December 5.703 R 7.153 1.392 417 974
Total 64.823 R 76.845 R 15.756 3.852 R 11.904
1988 January R 5673 R 7677 R 1,476 .290 R 1,186
February R 5418 R7.172 R 1.382 277 R 1,105
March R 5776 R7.103 R 1.410 .350 R 1,061
April R 5339 R 6.245 R 1.399 .364 R 1.035
May R 5.417 R 6.145 R 1.479 374 R 1.105
June R 5346 R 6.262 R 1,402 394 R 1.008
July R 5278 R 6.503 R 1.469 .382 R 1.086
August R 5707 R 6.743 R 1478 .408 R 1,070
September R 5.401 R 6.126 R 1.436 .396 R 1,040
October R 5.494 R 6.373 R 1.555 .383 R 1172
November R 5516 R 6.499 R 1.495 .362 R 1.133
December R 5634 R 7.349 R 1548 441 R 1,108
Total R 65.999 R 80.197 R 17.528 4.420 R 13.108
1989 January R 5.709 R 7.391 R 1,597 318 R 1.279
February R5.149 R 6.992 1.421 .332 R 1,090
March R 5708 R 7.288 1.476 392 R 1.085
April R 5274 R 6.405 R 1.544 395 R 1,149
May R 5571 R 6.381 1.528 .407 1121
June R 5346 R 6.406 R 1511 439 R 1,072
July 5.156 6.566 1.647 321 1.326
7-Month Total ........cccccovvnnnniinns 37.912 47.429 10.724 2.603 8.120
1988 7-Month Total 38.247 47.106 10.016 2.430 7.586
1987 7-Month Total 37.281 44.993 8.719 2.142 6.577

aFor definitions, see Notes at end of section.

bExcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate
electricity for distribution.

<The sum of domestic energy production and net imports of energy does not equal domestic energy consumption. The difference is attributed to
stock changes; losses and gains in conversion, transportation, and distribution; the addition of blending compounds; shipments of anthracite to U.S.
Armed Forces in Europe; and adjustments to account for discrepancies between reporting systems.

R=Revised data. '

Notes: ® Geographic coverage is the 50 States and the District of Columbia. * Totals may not equal sum of components due to independent
rounding.

Source: Energy Information Administration calculations based on data appearing elsewhere in this publication.
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Figure 1.2 Production of Energy by Source
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Table 1.3 Production of Energy by Source
(Quadrillion (10'°) Btu)

Natural Hydro- Nuclear Year
Crude Gas electric Electric to
Coal Oila NGPLY (Dry) Power< Power Otherd Total® Date

1973 Total 13.993 19.493 2.569 22.187 2.861 0.910 0.046 62.060

1974 Total .... 14.074 18.575 2.471 21.210 3.177 1.272 056 ' 60.835

1975 Total 14.990 17.729 2.374 19.640 3.155 1.900 072 59.860

1976 Total 15.654 17.262 2.327 19.480 2.976 2.111 081 . 59.892

1977 Total 15.755 17.454 2.327 19.565 2.333 2.702 .082 60.219

1978 Total ... 14.910 18.434 2.245 19.485 2.937 3.024 .068 61.103

1979 Total .... 17.539 18.104 2.286 20.076 2.931 . 2776 .089 63.801

1980 Total 18.597 18.249 2.254 19,908 2.900 2.739 114 64.761

1981 Total 18.376 18.146 2.307 19.699 2.758 3.008 127 64.421

1982 Total 18.639 18.309 2.191 18.255 3.266 3.131 .108 63.898

1983 Total 17.246 18.392 2.184 16.530 3.527 3.203 133 61.215

1984 Total 19.719 18.848 2274 17.931 3.348 3.553 174 65.847

1985 Total 19.325 18.992 2.241 16.906 2.939 . 4.149 213 64.765

1986 Total .... 19.510 18.376 2.149 16.471 3.017 4.471 .231 64.225

1987 January ... 1.637 1.525 187 1.578 .264 431 .020 5.642 5.642
February . 1.571 1.362 172 1.418 .220 394 .019 5.157 10.798
March ... 1.663 1.522 .188 1.498 2414 402 021 5.535 16.333
April .. 1.557 1.479 .181 1.396 229 .361 .019 5.223 21.556
May .. 1.550 1.499 187 1.379 252 -.370 .020 5.257 26.813
June . 1.690 1.440 .180 1.322 217 .394 .021 5.264 32.077
July ... 1.530 1.484 187 1.340 210 432 022 5.204 37.281
August ..... 1.769 1476 185 1.364 192 446 .022 5.454 42.734
September .. 1.808 1.428 .181 1.301 . .189 427 .020 5.354 48.088
October ....... 1.885 1.504 .189 1.415 .186 393 .020 5.592 53.680
November ... 1.737 1.461 187 1.457 175 403 .020 5.440 59.120
December ... 1.744 1.495 191 1.581 .219 .453 .020 5.703 64.823
Total 20.142 17.675 2.215 17.049 2.593 4.906 .244 64.823

1988 January 1.649 1.483 .187 R 1624 229 481 021 R 5673 R 5673
February . 1.682 1.409 A77 R 1.479 .198 .455 .018 R 5418 R 11.091
March 1.839 1.506 193 R 1541 .203 473 021 R5776 R 16.867
April .. 1.650 1.442 .185 R 1.412 199 432 .019 R 5339 R 22206
May .. 1.622 1.480 192 R 1.446 .221 .438 .018 R5417 R 27.622
June . 1.675 1.422 185 R 1374 196 475 .020 R 5346 R 32,969
July ...... 1.516 1.446 191 R 1.391 176 537 o021 R 5278 R 38,247
August ..... 1.933 1.453 A9 R 1.411 A71 .528 021 R 5707 R 43.954
September .. 1.823 1.374 185 R 1332 169 499 .020 R 5401 R 49.355
October ... 1.772 1.442 .196 R 1.447 187 459 .020 R 5494 R 54 849
November 1.817 1.396 191 R 1.475 192 426 .020 R 5516 R 60.365
December 1.768 1.428 .193 R 1.555 .207 475 .019 R 5634 R 65.999
Total ....... 20.736 17.279 2.267 R 17.485 2,318, 5.678 .236 R 65.999

1989 January 1.796 1.423 195 R 1.569 .208 499 .019 R 5709 R 5709
February . 1.644 1.272 A7 R 1.434 193 417 017 R 5149 R 10.858
March .. 1.950 1.368 195 R 1513 .235 427 .020 R 5708 R 16.566
April 1.692 1.348 191 R 1.415 .250 .361 .017 R 5274 R 21.839
May 1.807 1.404 192 R 1,446 .291 413 .018 R 5571 R 27.410
June 1.720 1.333 172 R 1.371 .269 .463 .018 R 5346 R 32.757
July ... . 1.421 1.344 .183 1.389 .235 564 .019 5.156 37.912
7-Month Total ...... 12.031 9.491 1.299 10.137 1.681 3.145 129 37.912

1988 7-Month Total ..... 11.632 10.186 1.311 10.266 1.423 3.291 137 38.247

1987 7-Month Total ..... 11.198 10.311 1.282 9.932 1.632 2.784 142 37.281

8|ncludes lease condensate.

bNatural gas plant liquids.

¢Includes industrial and utility production of hydroelectric power.

90ther is electricity generated for distribution from wood, waste, geothermal, wind, photovoltaic, and solar thermal energy.

eExcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate
electricity for distribution.

R=Revised data.

Notes: ® Geographic coverage is the 50 States and the District of Columbia. * Totals may not equal sum of components due to independent
rounding.

Source: Energy Information Administration calculations based on data appearing elsewhere in this publication.
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Figure 1.3 Consumption of Energy by Source .
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Table 1.4 Consumption of Energy by Source
(Quadrillion (10%) Btu)

Hydro- Nuclear Year
Natural Petro- electric Electric to

Coal Gas® leum Power® Power Otherc Total® Date
1973 Total .... 12.971 22.512 34.840 3.010 0.910 0.039 74.282
1974 Total .... 12.663 21.732 33.455 3.309 1.272 A12 72.543
1975 Total .... 12,663 19.948 32.731 3.219 1.900 .086 70.546
1976 Total .... 13.584 20.345 35.175 3.066 2.111 081 74.362
1977 Totat ... 13.922 19.931 37.122 2.515 2.702 097 76.288
1978 Total 13.765 20.000 37.965 3.141 3.024 .193 78.089
1979 Total 15.039 20.666 37.123 3.141 2.776 162 78.898
1980 Total 15.423 20.394 34.202 3.118 . 2739 079 75.955
1981 Total 15.907 19.928 31.931 3.105 3.008 AN 73.990
1982 Total 15.322 18.505 30.231 3.572 3.131 086 70.848
1983 Total 15.894 17.357 30.054 3.899 3.203 118 70.524
1984 Total 17.070 18.507 31.051 3.757 3.553 .163 74.101
1985 Total 17.478 17.834 30.922 3.363 . 4.149 .199 73.945
1986 Total .... 17.262 16.708 32.196 3.385 4.471 215 74.237

1987 January ........cceeeee 1.563 R 2123 2.794 .303 431 .019 R 7.234 R 7.234

February .. 1.358 R 1.925 2.558 .264 .394 .020 R 6.519 R 13,753

March ... 1.372 R 1,774 2.707 .286 .402 .019 R 6.561 R 20.314

April .. 1.323 R 1472 2.678 .275 .361 .020 R 6.130 R 26.444

May .. 1.419 R 1,226 2.684 .288 .370 .021 R 6.008 R 32,451

June . 1.554 R1.137 2.728 .259 .394 .023 R 6.094 R 38.546

July ... 1.732 R1.138 2.866 .258 432 .022 R 6.447 R 44993

August .. 1.720 R 1,174 2.738 .237 .446 .022 R 6.337 A 51.331

September ... 1.484 R 1,097 2.702 222 427 .024 R 5957 A 57.287

October .... 1.448 R 1.283 2.838 .220 .393 .022 R 6.204 R 63.491

November 1.434 R 1.487 2.649 .205 .403 .022 R 6.200 R 69.691

December 1.602 R 1.907 2.922 .250 .453 .019 R 7.153 R 76.844
Total 18.008 R 17.745 32.865 3.068 4.906 .253 R 76.845

1988 January .........ococuenee 1.686 R 2307 2.918 261 481 024 R 7.677 R 7677

February .. 1.537 R 2143 2.785 232 .455 019 R 7172 R 14,849

March ... 1.483 R 1.932 2.953 .235 473 .026 R 7.103 R 21,952

April .. 1.370 R 1.509 2.687 .225 432 .023 R 6,245 R 28.197

May .. 1.415 R 1316 2.715 244 .438 017 R 6.145 R 34.342

June . 1.598 R 1173 2.768 .223 475 .024 R 6.262 R 40.603

July ... 1.747 R 1.181 2.799 211 537 .028 R 6.503 R 47.106

August .. 1.821 R 123 2.931 .209 .528 .024 R 6.743 R 53,849

September .. 1.623 R 1117 2.770 194 .499 .023 R 6:126 R 59,975

October .... 1.499 R 1,265 2.947 180 .459 .024 R 6.373 R 66.348

November 1.493 R 1.491 2.859 .209 426 .021 R 6.499 R 72.847

December 1.667 R 1.884 3.079 221 475 .022 R 7.349 R 80.196
Total ........ccoevvmneee 18.840 R 18.551 34.209 2.644 5.678 276 R 80.197

1989 January .........cceene 1.650 R 2107 2.885 222 499 026 R 7.391 R 7.391

February .. 1.563 R 2.090 2.690 213 417 .019 R 6.992 R 14.383

March 1.552 R 2037 3.002 .246 427 .023 R 7.288 R 21,670

April .. 1.417 R 1.653 2.687 .263 .361 024 A 6.405 A 28,076

May .. 1.464 R 1.408 2.764 .308 413 .024 R 6.381 R 34.456

June . 1.561 R 1.254 2.821 .285 .463 .023 R 6.406 R 40.863

July ....... 1.696 1.274 2.751 259 564 .023 6.566 47.429
7-Month Total ...... 10.903 11.823 19.601 1.795 3.145 162 47.429
1988 7-Month Total ..... 10.836 11.562 19.624 1.631 3.291 162 47.106
1987 7-Month Total ..... 10.320 10.796 19.017 1.934 2.784 .143 44.993

aincludes supplemental gaseous fuels.

bincludes industrial and utility production and net imports of electricity.

cOther is net imports of coal coke and electricity generated for distribution from wood, waste, geothermal, wind, photovoltaic, and solar thermal
energy.

dExcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate
electricity for distribution.

R=Revised data.

Notes: » Geographic coverage is the 50 States and the District of Columbia. * Totals may not equal sum of components due to independent
rounding.

Source: Energy Information Administration calculations based on data appearing elsewhere in this publication.
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Table 1.5 Net Imports® of Energy by Source
(Quadrillion (10') Btu) '

Petro- Year
Crude leum Natural Electric- Coat to
Coal oiP Products® Gas Ityd Coke Total Date
1973 Total ... -1.422 6.883 6.097 0.981 0.148 -0.007 12.680
1974 Total -1.568 7.389 5.273 907 .133 056 12,190
1975 Total -1.738 8.708 3.800 904 .064 014 11.752
1976 Total -1.567 11.221 3.982 922 .089 0 14.648
1977 Total -1.401 13.921 4.321 981 .182 .015 18.019
1978 Total -1.004 13.125 3.932 941 .204 125 17.323
1979 Total -1.702 13.328 3.603 1.243 211 063 16.746
1980 Total -2.391 10.586 2912 957 217 -.035 12.247
1981 Total ... -2.918 8.854 2.522 857 347 -.016 9.646
1982 Total ... -2.768 6.917 2.128 898 .306 -.022 7.460
1983 Total ... -2.013 6.731 2.351 887 372 -.016 8.311
1984 Total .... -2.119 6.918 2.970 792 409 -01 8.959
1985 Total ... -2.389 6.381 2.570 894 423 -013 7.866
1986 Total ... -2.193 8.676 2.855 686 .368 =017 10.375
1987 January -141 787 229 .096 .040 -.001 1.010 1.010
February .. -.120 .593 .218 .081 .044 .001 817 1.828
March ... -.167 .664 .246 .081 .045 -.002 .867 2.695
April .. -.158 689 189 .065 .046 0 .831 3.526
May .. -.169 782 192 .058 .037 0 .900 4.426
June . -190 831 232 .053 .042 .002 .970 5.396
July ... =171 .942 .302 .061 .048 0 1.181 6.577
August .. -.199 .982 242 .070 .046 .001 1.142 7.719
September .. -171 .885 .228 .068 .033 .004 1.046 8.766
October .... -172 .926 .232 .088 .034 .002 1.109 9.875
November -.183 .859 244 101 .030 .003 1.054 10.928
December -.209 .809 .229 116 .031 -.001 .974 11.903
Total -2.049 9.748 2.784 R 937 A75 .009 R 11.904
1988 January .......ccceeee -.113 81 .318 R 134 .032 .003 R 1.186 R 1.186
February ............... -114 767 .305 R 112 .033 .002 R 1.1058 R 2291
March ... " -.182 .847 .251 R 107 .032 .006 R 1.061 R 3,352
April .. -.233 .890 .258 R 080 .026 .004 R 1.035 R 4387
-.202 .946 .250 R 090 .022 -.002 R 1,105 A 5492
-.205 913 184 R 085 .027 .005 R 1.008 R 6.500
-.213 .894 .268 R 095 .035 007 R 1.086 R 7.586
August .. -.240 .898 .282 R 088 .038 .003 R 1,070 R 8,656
September .. ~-.264 .897 .291 R 088 .025 .003 R 1.040 R 0696
October .... -.231 .980 .296 R 100 .023 .004 R 1172 R 10.868
November -.214 .867 .348 R 114 .017 .001 R 1,133 R 12,001
December -.234 .928 .278 R 118 .015 .003 R 1.108 R 13.109
Total -2.446 10.638 3.329 R 1.221 326 040 R 13.108
1989 January -.164 .980 328 113 E 015 .007 R 1.279 R 1,279
February .. -174 .831 .309 102 E 019 .002 R 1.090 2.368
March =212 .880 .292 110 E 011 .003 R 1.085 R 3.453
April .. -.236 .087 .270 R 107 E 013 .007 R 1149 R 4.601
May .. -.247 " 1.007 .236 R 102 E 017 .006 1.121 R 5722
June . -.249 .999 .203 R 099 E 016 .004 R 1,072 6.794
July ....... ~-.154 1.115 .243 .095 € .023 .004 1.326 8.120
7-Month Total ...... ~1.436 6.799 1.881 729 E 114 033 8.120
1988 7-Month Total ... -1.263 6.068 1.834 714 .208 ' 025 7.586

1987 7-Month Total ..... -1.115 5.287 1.609 494 .302 001 6.577

aNet imports equals imports minus exports. Minus sign indicates exports are greater than imports.

bIncludes crude oil, lease condensate, and imports of crude oil for the Strategic Petroleum Reserve.

¢Includes petroleum products, unfinished oils, pentanes plus, and gasoline blending components.

dAssumed to be hydroelectricity and estimated at the average input heat rate for fossil fuel steam-electric power plant generation, which has
ranged from 10.3 to 10.5 thousand Btu per kilowatthour since 1973. Actual rates applied in converting kilowatthour to Btu are listed by year in
the Appendix of this publication.

R=Revised data. E=Estimate.

Notes: ¢ Geographic coverage is the 50 States and the District of Columbia. ¢ Totals may not equal sum of components due to independent
rounding.

Source: Energy Information Administration calculations based on data appearing elsewhere in this publication.
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Figure 1.5 Merchandise Trade Value
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Table 1.6 Merchandise Trade Value
(Million Dollars)

Exports Imports Trade Balance
All All All

Other Total Energy Other Total Energy Other Total
1974 Total ... NA 99,437 NA NA 102,559 NA NA -3,122
1975 Total 104,386 108,856 28,325 70,178 98,503 -23,855 34,208 10,353
1976 Total 112,568 116,794 36,384 87,093 123,477 -32,158 25,475 -6,683
1977 Total 118,998 123,182 47,153 103,237 150,390 -42,969 15,761 -27,208
1978 Total 141,965 145,847 44,763 129,994 174,757 -40,881 11,971 -28,910
1979 Total 180,688 186,363 63,077 146,381 209,458 -57,402 34,307 -23,095
1980 Total ... 217,584 225,566 82,924 161,947 244,871 -74,942 55,637 -19,305
1981 Total .... 228,436 238,715 81,360 179,622 260,982 -71,081 48,814 -22,267
1982 Total .... 203,713 216,442 65,409 178,543 243,952 -52,680 25,170 -27,510
1983 Total .... 196,139 205,639 57,952 200,096 258,048 -48,452 -3,957 -52,409
1984 Total ... 214,665 223,976 60,980 264,746 325,726 -51,669 -50,081 -101,750
1985 Total ... 208,844 218,815 53,917 291,359 345,276 -43,946 -82,515 -126,461
1986 Total .... 219,044 227,159 37,310 328,128 365,438 -29,195 -109,084 -138,279
1987 January ............. 573 16,773 17,346 2,564 28,235 30,799 -1,991 -11,462 -13,453
February 564 18,290 18,854 3,440 26,370 29,810 -2,876 -8,080 -10,956
March ... 620 21,216 21,836 3,120 29,344 32,464 -2,500 -8,128 -10,628
April .. 633 20,045 20,678 2,979 29,312 32,291 -2,346 -9,267 -11,613
May ... 623 20,137 20,760 3,425 29,745 33,170 -2,802 -9,608 -12,410
June .. 654 20,983 21,637 3,895 31,463 35,358 -3,241 ~-10,480 -13,721
duly ... 605 20,774 21,379 4,593 31,217 35,810 -3,988 -10,443 -14,431
~" August .. 675 19,404 20,079 4,582 29,244 33,826 -3,907 -9,840 -13,747
September 657 20,527 21,184 3,830 29,838 33,668 -3,173 -9,311 -12,484
October ... 630 22,148 22,778 4,240 33,836 38,076 -3,610 -11,688 -15,298
November 660 22619 23,279 3,940 31,271 35,211 -3,280 -8,652 -11,932
December . 817 23,497 24,314 3,612 32,147 35,759 -2,795 -8,650 -11,445
Total .......ccocoeeee 7,713 246,409 254,122 44,220 362,021 406,241 -36,507 -115,612 -152,119
1988 January .... 560 22,602 23,162 3,576 29,459 33,035 -3,016 -6,858 -9,874
February 548 23,768 24,316 3,795 31,699 35,494 -3,247 -7.932 -11,179
March ... 645 28,698 29,343 3,190 33,809 36,999 -2,545 -5111 -7,656
678 26,050 26,728 3,281 31,680 34,961 -2,603 -5,630 -8,233
763 27,430 28,193 3,800 32,308 36,108 -3,037 -4,878 -7,915
728 26,075 26,803 3,525 35,016 38,541 -2,797 -8,941 -11,738
677 24,509 25,186 3,293 32,104 35,397 -2,616 -7,595 -10,211
R 731 R 25808 26,539 R 3,636 R 33,909 37,545 R -2,905 R -8,101 -11,006
M 26,356 27,067 3,204 33,100 36,304 -2,493 -6,744 -9,237
October ... . 656 27,888 28,544 3,057 35,738 38,795 -2,401 -7,850 -10,251
November ......... 654 26,911 27,565 3,101 35,288 38,389 -2,447 -8,377 -10,824
December ......... 864 28,118 28,982 3,583 35,801 39,384 -2,719 -7,683 ~10,402
Total .......coceuneee Rg215 PR314,211 322,426 R 41,041 R 399,911 440,952 R -32,826 R -85,700 -118,526
678 26,617 27,285 3,816 32,216 36,032 -3,138 -5,600 -8,738
673 27,291 27,964 3,567 33,120 36,687 -2,894 -5,830 -8,724
783 32,348 33,131 4,024 36,123 40,147 -3,241 -3,775 -7,016
814 30,553 31,367 4,392 33,793 38,185 -3,578 -3,240 -6,818
871 30,400 31,271 5,104 35,792 40,896 -4,233 -5,392 -9,625
831 30,706 31,537 4,543 35,951 40,494 -3,712 -5,245 -8,957
718 R 28,009 R 28,727 4,603 R 34,853 R 39,456 -3,885 R _6,845 R -10,730
843 28,616 29,459 4,658 36,374 41,032 -3,815 -7.758 -11,573
8-Month Total . 6,210 234,540 240,750 34,708 278,221 312,929 -28,498 -43,682 ~72,180

R=Revised data. NA=Not available.

Notes: » Monthly data are not adjusted for seasonal variations. ® The U.S. import statistics reflect both government and nongovernment imports of mer-
chandise from foreign countries into the U.S. customs territory (which comprises the 50 States, the District of Columbia, and Puerto Rico) and the Virgin
Islands.

Additional Notes and Sources: See end of section.
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Figure 1.6 Quarterly Energy Consumption per Dollar of Gross National Product
(Seasonally Adjusted at Annual Rates)
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Table 1.7 Energy Consumption per Dollar of Gross National Product
(Seasonally Adjusted at Annual Rates)

Gross Energy Consumption per Dollar of GNP
National
Energy Product Petroleum and All Other
Consumption® (GNP) Total Energy Natural Gas Energy
Tritlion
Quadrillion Btu 1982 Dollars Thousand Btu per 1982 Dollar
1973 Year . 74.282 2.744 271 20.9 6.2
1974 Year . 72.543 2.729 26.6 20.2 6.4
1975 Year . 70.546 2.695 26.2 19.5 6.7
1976 Year. 74.362 2.827 26.3 19.6 6.7
1977 Year. 76.288 2.959 25.8 19.3 6.5
1978 Year. 78.089 3.115 25.1 18.6 6.5
1979 Year . 78.898 3.192 24.7 18.1 6.6
1980 Year. 75.955 3.187 238 171 6.7
1981 Year. 73.990 3.249 228 16.0 6.8
1982 Year . 70.848 3.166 224 15.4 7.0
1983 Year. 70.524 3.279 21.5 14.5 7.0
1984 Year . 74.101 3.501 21.2 14.2 7.0
1985 Year . 73.945 3.619 204 13.5 6.9
1986 Year 74.237 3.718 20.0 13.2 6.8
1987 15t Quarter® ... R 75,782 3.783 20.0 R13.2 R6.8
2nd Quarter® ... R 77.163 3.824 R 20.2 133 R6.9
3rd Quarter® ... R 77.352 3.873 R 20.0 13.1 R6.9
4% Quarter® R 77.059 3.936 19.6 13.0 6.6
Year ... R 76.845 3.854 19.9 131 6.8
1988 1% Quarter® ........... R 81.280 3.975 R 20.4 R 135 6.9
2nd Quarter® ... R 79.237 4.011 19.8 13.0 6.8
3rd Quarter® ... R 80.214 4.043 R19.8 12.9 R6.9
4th Quarter® R 80.055 4.069 19.7 13.0 6.7
Year ... R 80.197 4.024 19.9 13.1 6.8
1989 18t Quarter® ........... R 80.957 4.107 R19.7 13.0 R6.7
2nd Quarter® .......... R 81.315 4.133 R19.7 R13.0 6.7

agxcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate electric-
ity for distribution.

bQuarterly data are seasonally adjusted and shown at annual rates.

R=Revised data.

Notes: » Geographic coverage is the 50 States and the District of Columbia. ¢ Yearly data may not equal average of quarters due to seasonality adjust-
ments and independent rounding.

Sources: See end of section.
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Figure 1.7 U.S. Dependence on Petroleum Net Imports
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Table 1.8 U.S. Dependence on Petroleum Net Imports®

Net Imports as Percent of
Net Imports® U.S. Petroleum Products Supplied
Petroleum
From Arab From From All Products From Arab From From All
OPEC® OPECH Countries Supplied OPEC* OPECH Countries
Annual Rate
Thousand Barrels per Day Percent

1973 Average 914 2,991 6,025 17,308 53 17.3 348
1974 Average .. 752 3,277 5,892 16,653 4.5 19.7 35.4
1975 Average .. 1,382 3,599 5,846 16,322 8.5 22,0 35.8
1976 Average .. 2,423 5,063 7,090 17,461 13.9 29.0 40.6
1977 Average .. 3,184 6,190 8,565 18,431 17.3 33.6 46.5
1978 Average .. 2,962 5,747 8,002 18,847 15.7 30.5 42.5
1979 Average .. 3,054 5,633 7,985 18,513 16.5 30.4 43.1
1980 Average .. 2,549 4,293 6,365 17,056 14.9 25.2 37.3
1981 Average .. 1,844 3,315 5,401 16,058 1.5 20.6 33.6
1982 Average .. 852 2,136 4,298 15,296 5.6 14.0 28.1
1983 Average ... 630 1,843 4,312 T 15,231 4.1 12.1 28.3
1984 Average .. 817 2,037 4,715 15,726 5.2 13.0 30.0
1985 Average .. 470 1,821 4,286 15,726 - 3.0 11.6 27.3
1986 Average 1,160 © 2,828 5,439 16,281 74 17.4 33.4
1987 1%t Quarter ............ 1,077 2,608 5,252 16,575 6.5 15.7 31.7

2nd Quarter .. 968 2,734 5,514 16,455 5.9 16.6 33.5

3rd Quarter .. 1,501 3,607 6,697 16,710 9.0 21.6 40.1

4% Quarter .. 1,534 3,251 6,175 " 16,916 9.1 19.2 36.5

Average .. 1,272 3,053 5,914 16,665 7.6 18.3 35.5
1988 18! Quarter ............ 1,676 3,210 6,263 17,588 95 18.3 35.6

2nd Quarter-........... 1,655 3,507 6,518 16,601 10.0 21.1 39.3

3rd Quarter ............ 1,995 3,655 6,623 17,083 1.7 21.4 38.8

4™ Quarter ............ 2,020 3,675 6,937 17,857 1.3 '+ 20.6 38.8

Average ............... 1,837 3,513 6,587 17,283 10.6 20.3 38.1
1989 18t Quarter ............ 2,034 3,866 6,946 17,623 11.5 21.9 39.4

2nd Quarter ............ 2,047 3,994 7,007 16,809 12.2 23.8 41.7

aBeginning in October 1977, Strategic Petroleum Reserves are included.

bNet imports equals imports minus exports. Imports from members of the Organization of Petroleum Exporting Countries (OPEC) exclude indi-
rect imports, which are petroleum products imported primarily from Caribbean and West European areas and refined from crude oil produced by
OPEC.

¢The Arab members of OPEC are Algeria, Iraq, Kuwait, Libya, Qatar, Saudi Arabia, and the United Arab Emirates. Net imports from the Neu-
tral Zone between Kuwait and Saudi Arabia are included in net imports from *“Arab OPEC.”

90PEC consists of Ecuador, Gabon, Indonesia, Iran, Nigeria, and Venezuela, as well as the Arab members.

Notes: * Geographic coverage is the 50 States and the District of Columbia. ® Annual averages may not equal average of quarters due to in-
dependent rounding. ‘

Sources: See end of section.
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Figure 1.8 Cost of Fuels to End Users in Constant (1982-84) Dollars
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Table 1.9 Cost of Fuels to End Users in Constant (1982-84) Dollars?®

Leaded Regular Residential Residential Residential
Motor Gasoline Heating.Oil Natural Gas Electricity®

Cents/Gal ‘ $/MMBtu Cents/Gal ‘ $/MMBtu Cents/Mcf l $/MMBtu Cents/kWh‘ $/MMBtu

1973 Average 87.4 6.99 NA NA 290.5 2.85 5.72 16.77
1974 Average . 107.9 8.63 NA NA 290.1 2.83 6.29 18.43
1975 Average . 105.4 8.43 NA NA 317.8 3.12 6.52 19.12
1976 Average . 103.7 8.29 NA . NA 348.0 3.41 6.56 19.21
1977 Average . 102.6 8.21 NA NA 387.8 3.81 6.68 19.59
1978 Average . 96.0 7.68 75.2 5.42 392.6 3.86 6.61 19.37
1979 Average . 118.0 9.44 97.0 6.99 410.5 4.03 6.39 18.73
1980 Average . 1445 11.56 118.2 8.52 446.6 4.36 6.50 19.06
1981 Average . 144.2 11.53 1314 9.47 471.9 4.60 6.82 19.99
1982 Average . 126.6 10.12 120.2 8.67 535.8 5.22 7.1 20.83
1983 Average . 116.2 9.29 108.2 7.80 608.4 5.90 7.21 21.13
1984 Average . 108.7 8.69 105.0 7.57 . 589.0 5.72 7.26 21.27
1985 Average . 103.6 8.29 97.9 7.06 568.8 5.52 7.24 21.22
1986 Average 78.2 6.25 76.3 5.50 531.9 5.17 6.76 19.82
1987 1%t Quarter 75.0 6.00 71.0 5.12 477.6 4.63 6.28 18.41
2nd Quarter ... 78.8 6.30 69.3 5.00 530.5 5.15 6.64 19.46
3rd Quarter .... 81.8 6.54 68.9 4.97 . 590.0 572 6.77 19.83
4th Quarter 80.1 6.40 718 5.18 474.0 4.60 6.39 18.72
Average 79.0 6.31 70.7 5.10 487.7 4.73 6.52 19.12
1988 1°! Quarter ............ 74.3 5.94 72.4 5.22 R 440.1 R 4.28 6.04 17.70
2nd Quarter 76.7 6.13 69.4 5.00 R 503.0 R 4.89 6.45 18.91
319 Quarter 78.4 6.27 633 4.56 R 5726 R 5.56 6.63 19.44
4™ Quarter . 748 5.98 64.9 4.68 R 468.0 R 455 6.23 18.25
Average ............... 76.0 6.08 68.8 4.96 R 462.4 R 4.49 6.33 18.56
1989 12! Quarter 731 5.85 706 5.09 R 4445 432 5.91 17.32
2rd Quarter ... 87.3 6.98 69.7 5.03 R 483.8 4.70 6.28 18.40

aFyel costs shown on this page are calculated using the Urban Consumer Price Index (CPI) developed by the Bureau of Labor Statistics. See
Note 6 at end of section.

bCalculated from Table 9.9 “Old Series” for 1973 through 1985 and “New Series” for 1986 forward.

R=Revised data. NA=Not available.

Notes: * Geographic coverage is the 50 States and the District of Columbia. ® Annual averages may not equal average of quarters due to in-
dependent rounding. * Quarterly values are simple averages of the monthly data shown in Tables 9.4, 9.8¢, 9.11, and 9.9, adjusted by the CPI.
The annual values are taken from the four source tables and then adjusted by the CPI.

Sources: See end of section.
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Figure 1.9 Passenger Car Efficiency
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Table 1.10 Passenger Car Efficiency
Average Miles
Average Fuel Average Miles Traveled per Gallon
Consumed per Car Traveled per Car of Fuel Consumed
Gallons ’ Index Miles Index Miles Index
715 100.0 10,060 100.0 14.07 100.0
731 102.2 10,144 100.8 13.87 98.6
746 104.3 10,158 101.0 13.62 96.8
760 106.3 10,272 102.1 13.52 96.1
770 107.7 10,422 103.6 13.54 96.2
785 109.8 10,521 104.6 13.40 95.2
raal 107.8 10,256 101.9 13.30 94.5
716 100.1 9,606 95.5 13.42 95.4
716 100.1 9,690 96.3 13.52 96.1
723 101.1 9,785 97.3 13.53 96.2
716 100.1 - 9,879 98.2 13.80 98.1
701 98.0 9,835 97.8 14.04 99.8
653 91.3 9,403 93.5 14.41 102.4
591 82.7 9,141 90.9 15.46 109.9
576 80.6 9,186 91.3 15.94 113.3
566 79.2 9,428 93.7 16.65 118.3
553 77.3 9,475 94.2 17.14 121.8
536 75.0 9,558 95.0 17.83 126.7
525 73.4 9,560 95.0 18.20 129.4
526 73.6 9,608 95.5 18.27 129.9
R 514 R 719 R 9,878 98.2 R 19.20 R 136.5
507 70.9 10,119 100.6 19.95 1418

9Preliminary data.
R=Revised data.

Note: Geographic coverage is the 50 States and the District of Columbia.

Sources: See end of section.
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Table 1.11 Population-Weighted Cooling Degree-Days®

Cumulative
September 1 through September 30 January 1 through September 30
Percent Change Percent Change
Census
Divisions Normal 1988 Normat 1988
Normalb 1988 1989 to 1989 to 1989 Normal® 1988 1989 to ‘1989 to 1989
New England
CT, ME, MA, ’
NH, RL, VT .......... 26 17 55 111.5 223.5 424 593 444 4.7 -25.1
Middle Atiantic
NJ, NY, PA ... 87 41 95 9.2 131.7 712 847 727 2.1 -14.2
East North Central
IL, IN, MI,
OH, Wl ...cooconcennne 85 67 . 60 -29.4 -10.4 752 982 697 -7.3 -29.0
West North Central
1A, KS, MN,
MO, NE,
ND, SD ....coconeeene 97 102 65 -33.0 -36.3 980 1,206 879 -10.3 =271
South Atlantic
DE, FL, GA,
MD and DC,
NC, SC,
VA, WV s 261 245 270 3.4 10.2 1,692 1,721 1,809 6.9 5.1
East South Central
AL, KY,
MS, TN e 230 227 204 -11.3 -10.1 1,541 1,578 1,479 -4.0 -6.3
West South Central
AR, LA,
OK, TX oo 354 377 297 -16.1 -21.2 2,297 2,283 2,240 -2.5 -1.9
Mountain
AZ, CO, ID,
MT, NV, NM,
UT, WY i 138 144 156 13.0 8.3 1,008 1,171 1,189 18.0 15
Paclfic
CA, OR, WA ... 112 108 84 -25.0 -22.2 580 568 499 ~14.0 -12.1
U.S. Average® .......... 156 144 143 -8.3 -7 1,103 1,207 1,096 -6 -9.2

aSee Note 7 at end of section.

bNormal is based on calculations of data from 1951 through 1980.
¢Excludes Alaska and Hawaii.

Source: See end of section.
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Notes and Sources for the Energy
Summary Section

Notes

1. Energy Production: Production of energy includes
production of coal, crude oil and lease condensate, nat-
ural gas plant liquids, natural gas (dry), electric utility
and industrial production of hydroelectric power, and
electricity generated from nuclear power. Production
also includes electricity generated for distribution from
wood, waste, geothermal, wind, photovoltaic, and so-
lar thermal energy but excludes other energy obtained
from those sources because consistent historical data
are not available. The volumetric data are converted
to approximate heat contents (Btu values) of these en-
ergy sources using the conversion factors provided in
the Appendix.

2. Energy Consumption: Consumption of energy in-
cludes consumption of coal, natural gas (including sup-
plemental gaseous fuels), petroleum products supplied,
electric utility and industrial production of hydroelec-
tric power, net imports of electricity (assumed to be
hydroelectricity), net imports of coal coke, and elec-
tricity generated from nuclear power. Consumption
also includes electricity generated for distribution from
wood, waste, geothermal, wind, photovoltaic, and so-
lar thermal energy but excludes other energy obtained
from those sources because consistent historical data
are not available. Approximate heat contents (Btu val-
ues) are derived using the conversion factors provided
in the Appendix.

3. Energy Imports: Energy imports include imports of
coal, crude oil (including crude oil imported for the
Strategic Petroleum Reserve), petroleum products,
natural gas, electricity (assumed to be hydroelectric-
ity), and coal coke. Approximate heat contents (Btu
values) are derived using the conversion factors pro-
vided in the Appendix. For further information on
electricity, see “Note for imports and exports of elec-
tricity” under Note 7 of the Notes and Sources for the
Consumption Section.

4. Energy Exports: Energy exports include coal, crude
oil, petroleum products, natural gas, electricity pro-
duced from hydroelectric power, and coal coke. Ap-
proximate heat contents (Btu values) are derived using
the conversion factors provided in the Appendix. For
more information on electricity, see “Note for imports
and exports of electricity” under Note 7 of the Notes
and Sources for the Consumption Section.

5. Merchandise Trade Value: Import data presented are
based on the customs value. That value does not in-
clude insurance and freight and is consequently lower
than the cost, insurance, and freight (CIF) value, which
is also reported by the Bureau of the Census. All export

data, and import data prior to 1981, are on a free along-
side ship (f.a.s.) basis.

“Trade Balance” is exports minus imports; a positive
balance indicates a surplus trade value and a negative
balance indicates a deficit trade value. The “Energy”
columns include mineral fuels, lubricants, and related
material. “All Other” and “Total” columns include
foreign exports (i.e., reexports) and nonmonetary gold
and Department of Defense Grant-aid shipments. The
“All Other” columns are calculated by subtracting
“Energy” from “Total.”

“Imports” represent general imports (i.e., entries for
immediate consumption, entries into customs bonded
warehouses, and entries for the Strategic Petroleum
Reserve). The statistics reflect both government and
nongovernment imports of merchandise from foreign
countries into the U.S. customs territory (which in-
cludes the 50 United States, the District of Columbia,
and Puerto Rico) and the Virgin Islands. The statistics
exclude imports into Guam, American Samoa, and
other U.S. possessions, as well as shipments between
the United States and Puerto Rico and the Virgin Is-
lands, between the United States and other U.S. pos-
sessions, and between any two of those outlying areas.

6. The Consumer Price Index: The values for the Con-
sumer Price Index, All Urban Consumers, All Items,
1982-84 =100, are as follows:

1973 444 1987: 1st Quarter 111.6
1974 49.3 2nd Quarter 113.1
1975 53.8 3rd Quarter 114.4
1976 56.9 4th Quarter 115.4
1977 60.6 Year 113.6
1978 65.2 1988: 1st Quarter 116.1
1979 72.6 2nd Quarter 117.5
1980 824 3rd Quarter 119.1
1981 90.9 4th Quarter 120.3
1982 96.5 Year 118.3
1983 99.6 1989 1st Quarter 121.7
1984 103.9 2nd Quarter 123.6
1985 107.6

1986 109.6

7. Degree-Days: Degree-days are relative measure-
ments of outdoor air temperature. Cooling degree-days
are defined as deviations of the mean daily temperature
at a sampling station above a base temperature equal
to 65 °F by convention. Heating degree-days are devi-
ations of the mean daily temperature below 65 °F. For
example, if a weather station recorded a mean daily
temperature of 78 °F, cooling degree-days for that sta-
tion would be 13 (and heating degree-days, 0). A
weather station recording a mean daily temperature of
40 °F would report 25 heating degree-days (and 0 cool-
ing degree-days).

There are several degree-day data bases maintained by
the National Oceanic and Atmospheric Administra-
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tion. The information published in the Monthly Energy
Review (MER) is developed by the National Weather
Service Climate Analysis Center, Camp Springs, MD.
The data are available weekly with monthly summaries
and are based on mean daily temperatures recorded at
about 200 major weather stations around the country.
The temperature information recorded at those
weather stations is used to calculate statewide degree-
day averages based on population. The State figures
are then aggregated into Census Divisions and into the
national average. The population weights currently
used represent resident State population data estimated
for 1980 by the U.S. Department of Commerce, Bureau
of the Census. The data shown in the MER are available
sooner than the Historical Climatology Series 5-1 and
5-2 developed by the National Climatic Center,
Asheville, NC, which compiles data from some 8,000
weather stations.

Sources

Merchandise Trade Value: 1974 through 1980: U.S.
Department of Commerce, Bureau of the Census,
“Highlights of U.S. Export and Import Trade,” FT990
(January 1982), Appendix for totalimports and exports.
Energy imports and exports from U.S. Department of
Commerce, Bureau of the Census, “Summary of U.S.
Export and Import Merchandise Trade,” December
issues, plus Bureau of the Census reports EA691 “Ex-
ports from the Virgin Islands to Foreign Countries,”
and IA245V “U.S. Imports for Consumption and Gen-
eral Imports into the Virgin Islands.” 1981 forward:
U.S. Department of Commerce, Bureau of the Census,
“Summary of U.S. Export and Import Merchandise
Trade,” most recent monthly issue.

Gross National Product: 1973 through 1987: Economic
Report of the President, January 1989, Table B-2; 1988
forward: Bureau of Economic Analysis, United States
Department of Commerce News, September 21, 1989.

U.S. Dependence on Petroleum Net Imports: Imports
and Products Supplied--Section 3 of this publication.
Exports--1973 through 1976: Bureau of Mines, Mineral
Industry Surveys. 1977 through 1980: Energy Informa-

tion Administration (EIA), Energy Data Reports , ‘“Pe-
troleum Statement, Annual.” 1981-1987: EIA, Petro-
leum Supply Annual. 1988 forward: EIA, Petroleum
Supply Monthly.

Cost of Fuels to End Users in Constant (1982-84) Dollars:

¢ Leaded Regular Motor Gasoline--Bureau of La-
bor Statistics (BLS), Consumer Prices: Energy,
monthly.

¢ Residential Heating Oil--EIA, 1983 forward: EIA
Form-782A, ‘Refiners/Gas Plant Operators’
Monthly Petroleum Product Sales Report” and
EIA Form-782B, “Resellers/Retailers’ Monthly
Petroleum Product Sales Report.” Prices prior to
1983 are EIA estimates using data from FEA
Form P112-M1/EIA-9, “No. 2 Heating Oil
Supply/Price Monitoring Report” and EIA Form
9-A, “No. 2 Distillate Price Monitoring Report.”
See Note 6 in the Notes and Sources Monthly En-
ergy Review Section 9, Price, for additional infor-
mation.

¢ Residential Natural Gas--EIA, Annual data from
Form EIA-176, “Annual Report of Natural and
Supplemental Gas Supply and Disposition.”
Monthly data from Form EIA-857, “Monthly Re-
port of Natural Gas Purchases and Deliveries to
Consumers.”

® Residential Electricity--Federal Energy Regula-
tory Commission (FERC), 1973 through Febru-
ary 1980: FPC Form 5, “Monthly Statement of
Electric Operating Revenue and Income”: March
1980 forward: FERC Form 5, “Electric Utility
Company Monthly Statement.”

¢ Deflator (The Consumer Price Index, All Urban
Consumers, All Items, 1982-84=100), Consumer
Price Index-Detailed Report, Monthly Labor Re-
view, BLS.

Passenger Car Efficiency: Indices are prepared from
statistics published by the U.S. Department of Trans-
portation, Federal Highway Administration, Federal
Highway Statistics Division. 1967-1985: “Highway
Statistics Summary to 1985,” Table VM-201A; 1986
and 1987: Highway Statistics, Table VM-1.

22 Energy Information Administration/Monthly Energy Review July 1989




Section 2. Consumption

U.S. total energy consumption in July 1989 was 6.6
quadrillion Btu. Petroleum products accounted for 42
percent® of the energy consumed in July 1989, while
coal accounted for 26 percent and natural gas
accounted for 19 percent.

Residential and commercial sector consumption was
2.3 quadrillion Btu in July 1989, up about 1 percent
from the July 1988 level. The sector accounted for 35
percent of July 1989 total consumption, about the same
share as in July 1988.

Industrial sector consumption was 2.4 quadrillion Btu
in July 1989, up 2 percent from the July 1988 level.
The industrial sector accounted for 37 percent of July
1989 total consumption, about the same share as in
July 1988.

Transportation sector consumption of energy was 1.8
quadrillion Btu in July 1989, down about 1 percent
from the July 1988 level. The sector consumed 28 per-
cent of July 1989 total consumption, down 1 percentage
point from its 29-percent share in July 1988.

Electric utility consumption of energy totaled 2.8
quadrillion Btu in July 1989, up slightly from the July
1988 level. Coal contributed 53 percent of the energy
consumed by electric utilities in July 1989, while nu-
clear electric power contributed 20 percent; natural
gas 12 percent; hydroelectric power 9 percent; petro-
leum 5 percent; and wood, waste, geothermal, wind,
photovoltaic, and solar thermal energy, about 1
percent.

Table 2.1 Energy Consumption Summary for July 1989

(Quadrillion (10'%) Btu)

Sector
Residential
and Electric

Energy Source Commercial Industrial Transportation Utilities Total
Coal, 0.010 0.223 (® 1.459 1.696
Natural Gas® . 249 .648 0.050 .326 1.274
Petroleum Products A7 .659 1.790 132 2.751
Hydroelectric POWET ..........ccvciirnicrcnncne - .003 - .256 .259
Nuclear Electric POWer ...........ccooeecvvrrenenene - - .564 .564
Net imports of Coal Coke .........ccoevcevrennnnnn, - .004 - - .004
Other¢ - - - .019 .019
Primary Consumption ... .430 1.537 1.840 2.755 6.566
Electricity 549 265 .001
Net Energy Consumption .............ccccevueenenee 978 1.802 1.842 4.627
Electrical System Energy Losses .................. 1.305 632 .003 1.940
Total Energy Consumption? ....................... 2.284 2434 1.844 6.566

aSmall amounts of coal consumed for transportation are reported as industrial sector consumption.

bincludes supplemental gaseous fuels. Transportation sector is pipeline fuel only.

cOther is electricity generated for distribution from wood, waste, geothermal, wind, photovoltaic, and solar thermal energy.
9Excludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate

electricity for distribution.

Note: Totals may not equal sum of components due to independent rounding and the use of sector-specific conversion factors.

Additional Notes and Sources: See end of section.

SPercentage changes are based on numbers in the following tables.
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Figure 2.1 Consumption of Energy by End-Use Sector '
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Table 2.2 Consumption of Energy by End-Use Sector
(Quadrillion (10'%) Btu)

Residential and Commercial Industrial Transportation Total Total

Net | Gross Net l Gross Net Gross Net Gross

1973 Total 15.766 24.143 25.917 31.527 18.584 18.605 60.274 74.282
1974 Total . 15.246 23.724 24.994 30.695 18.095 18.117 58.341 72.543
1975 Total . 15.200 23.900 22,738 28.402 18.219 18.244 56.157 70.546
1976 Total . 15.997 25.020 24.038 30.234 19.076 19.1014 59.119 74.362
1977 Total . 15.828 25.387 24,594 31.075 19.794 19.819 60.223 76.288
1978 Tota! . 16.023 26.088 24,636 31.388 20.589 20.611 61.251 78.089
1979 Total . 15.709 25.809 25.679 32,615 20.447 20.472 61.836 78.898
1980 Total . 15.075 25.653 23.853 30.608 19.669 19.695 58.597 75.955
1981 Total . 14.540 25.243 22.534 29.238 19.480 19.507 56.556 73.990
1982 Total . 14.630 25.631 20.015 26.139 19.043 19.069 53.697 70.848
1983 Total . 14.396 25.631 19.399 25.755 19.105 19.131 52.907 70.524
1984 Total . 15.007 26.486 21.071 27.744 19.840 19.869 55.920 . 74.101
1985 Total . 14.898 26.754 20.423 27.084 20.077 20.109 . 55.397 73.945
1986 Total 14.827 27.017 20.048 26.451 20.741 ) 20.770 55.616 74.237
1987 January R 1.948 R 3.096 © R 1032 R 2456 1.677 1.679 R 5559 R 7.234
February R 1,792 R 2734 R 1746 R2211 . 1.571 1.573 R5110 R6.519
March .... R 1,594 R 2,569 R 1,697 R 2225 1.765 1.767 R 5057 R 6.561

Aprit ... R 1.242 R2128 R 1.719 R 2238 - 1.766 1.768 R 4722 R 6.130

May ... R 959 R 1,939 R 1647 R 2224 1.843 1.846 R 4448 R 6.008
June .892 2.003 R 1,674 R 2.269 1.816 ©1.819 R 4.386 R 6.094

July ... R 951 . R 2.229 R1.721 R 2324 1.888 1.891 R 4,563 R 6.447
August ... 941 2.203 R 1.685 R 2,270 1.859 1.861 R 4.488 R 6.337
September . R.92 ., R1934 R 1,739 .R 2268 1.753 1.756 R 4.417 R 5957
October ..... R 1.051 R 1,082 R 1.826 R 2377 1.845 1.847 R 4719 R 6.204
November . R 1.230 R 2160 R 1,752 R 2.306 1.735 1.737 R4714 R 6.200
December . . R 1.688 R 2780 R 1,975 R 2,543 1.829 1.832 R 5489 R 7.153
Total ......cccocovrcrennaee R 15.215 R 27.758 R 21.112 R 27.713 21.349 21.378 R §7.672 R 76.845
1988 January ...........o.o.... R2171 R 3.377 R 2,001 R 2546 R 1,751 R 1,753 R 5924 R 7677
February R 1.959 R 2995 R 1,962 R 2473 R 1,702 R 1,704 R 5623 : R7.172
March .... R 1,700 R2716 R 1.945 R 2491 R 1.897 R 1.899 R 5538 R 7.103

April R 1.262 R 2166 R 1.760 R 2.289 R1.791 R1.793 R 4810 R 6.245

May R 1.019 R1.977 R 1.739 R 2327 R 1.843 R 1.845 R 4,508 R 6.145
June - R 917 R 2.046 R 9,722 R 2341 R 1.870 R 1.873 R 4512 R 6.262

July ..... » R 954 R 2263 R 1,740 R 2379 R 1.855 R 1.858 R 4552 R 6.503
August . R 995 R 2353 R 1812 R 2457 R 1,925 R 1.928 R 4738 R 6.743
Septembe . R 947 R 1.987 R 1.828 R2357 - R 1.779 R 1,781 R 4553 R 6.126
October ..... - R 1.079 R 2045 R 1925 R 2.486 R 1,843 R 1,845 R 4,845 R 6.373
November . R 1319 R 2281 R 1.844 R 2.404 R 1814 R 1.816 R 4,975 R 6.499
December . R 1.780 R 2,908 R 1,983 R 2,564 R 1.875 R1.877 R 5637 R 7.349
Total ...... R 16.102 R 29.112 R 22,261 R 29.113 R 21.944 R 21.972 R 60.307 A 80.197
1989 January R 1.991 R 3,122 R 2,008 R 2,545 1.721 1.724 R 5720 R 7.391
February R 1913 R 2970 R 1872 R 2398 R 1,622 R 1,624 R 5.407 R 6.992
March . . R 1.804 R 2.892 R 1958 R 2507 . 1.888 1.890 R 5648 R 7.288

April e R 1324 R 2258 R 1.854 R 2402 | R {.747 R 1.749 R 4,921 R 6.405

May ....ccocevrerinriens R 1.062 R 2072 R 1817 + R2439 R 1.870 R 1.873 R 4.746 R 6.381
June ... R 962 R 2.082 R1.811 R 2432 1.888 1.891 R 4,663 R 6.406

July ..... . 978 2.284 - 1.802 2.434 1.842 1.844 4.627 6.566
7-Month Total ...... 10.034 17.679 } 13.121 17.157 12,578 12.595 35.731 47.429

1988 7-Month Total ..... 9.983 17.541 12.869 16.844 12.709 12.725 35.557 47.106
1987 7-Month Total ..... 9.378 16.700 12.136 15.946 12.326 12.343 33.844 44.993

R=Revised data. ’

Notes: e Geographic coverage is the 50 States and the District of Columbia. ¢ Totals may not equal sum of components due to independent rounding
and the use of sector-specific conversion factors.

Additional Notes and Sources: See end of section.
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Figure 2.2 Consumption of Energy by the Residential and Commercial Sector
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Table 2.3 Consumption of Energy by the Residential and Commercial Sector
(Quadrillion (10%) Btu)

Electrical
System Year
Natural Net Energy to
Coal Gas® Petroleum Electricity Energy Losses Totait Date

1973 Total 0.254 7.626 4.391 3.495 15.766 8.377 24,143

1974 Total ... 257 7.518 3.996 3.475 15.246 8.478 23.724

1975 Total ... .209 7.581 3.805 3.604 15.200 8.700 23.900

1976 Total ... .203 7.866 4.181 3.747 15.997 9.023 25.020

1977 Total ... .205 7.461 4.206 3.955 15.828 9.559 25.387

1978 Total ... 214 7.624 4.070 4.116 16.023 10.065 26.088

1979 Totatl ... .187 . 7.891 3.448 4.184 15.709 10.101 25.809

1980 Total ... .145 7.540 3.035 4.355 15.075 10.578 25.653

1981 Total ... .167 7.243 2.634 4.497 14.540 10.703 25.243

1982 Total ... 187 7.427 2.449 4.566 14.630 11.001 25.631

1983 Total ... .192 7.025 2.498 4.680 14.396 11.235 25.631

1984 Total .... .209 7.291 2.585 4.922 15.007 11.478 26.486

1985 Total .... 176 7.078 2573 5.072 14.898 11.855 26.754

1986 Total ..... 176 6.824 2.576 5.251 14.827 ' 12.190 27.017

1987 January 017 R 1.160 .281 490 R 1.948 1.149 R 3.096 R 3.096
February . 015 R 1.085 .240 .452 R 1.792 .943 R 2734 R 5.831
March ... on R 907 .249 .428 R 1.594 .975 R 2.569 R 8.400
April .. .014 R 635 196 .397 R 1.242 .887 R 2128 A 10.528
May .. .009 R 367 179 .405 R 959 .980 R 1.939 R 12.468
June . .007 252 173 461 .892 1111 2.003 R 14.471
July ... 012 R 227 .182 .630 R 951 1.277 R 2.229 R 16.700
August .. .011 213 169 .548 .841 1.262 2.203 R 18.902
September .. 015 R 234 .193 483 R 926 1.008 R 1.934 R 20.836
October ... 015 R 375 .239 422 R 1.051 .931 R 1.982 R 22818
November .016 R 573 .235 .406 R 1.230 .930 R 2160 R 24978
December 021 R 925 .284 .459 R 1.688 1.092 R 2.780 R 27.759
Total 162 R 6.954 2618 5.481 R 15.215 12.543 R 27.758

1988 January .... .019 R 1.332 .293 528 R217 1.206 R 3.377 R 3.377
February . .016 R1.194 ".261 .489 R 1.959 R 1.036 A 2995 R 6.373
March ... 012 R 951 .284 454 R 1.700 R 1.016 R 2716 R 9.089
April .. .014 R 643 192 413 R 1.262 R 903 R 2.166 R 11.254
May .. .008 R 425 183 403 R 1.019 R 957 R 1.977 R 13.231
June . .010 R 272 170 465 R 917 R 1.129 R 2.046 R 15.277
July ... .016 R 230 A7 .537 R 954 R 1.309 R 2.263 R 17.541
August .. .015 R 226 178 576 R 995 1.358 R 2.353 R 19.893
September .. .009 R 240 .189 .509 R 947 1.041 R 1.987 R 21.881
October .... 010 R 394 .233 441 R 1,079 .966 R 2.045 R 23.925
November ... 014 R 630 .248 .428 R 1319 R 962 R 2281 R 26.206
December 022 R 977 297 484 R 1.780 1.128 R 2.908 R20.114
Total .....ccoonnivrunene .165 R 7.512 2.698 5.727 R 16.102 R 13.010 R 29.112

1989 January .........coeee. .015 R1.179 278 519 R 1.991 1.131 R 3122 R 3122
February .. .018 R1171 .240 .486 R 1913 1.057 R 2970 R 6.001
March ... 012 R 1.037 .267 .488 R 1.804 R 1.088 R 2892 R 8.984
April .. .012 R 682 .199 431 R 1,324 .934 R 2.258 R 11.241
May .. .01 R 437 191 .423 R 1.062 R 1.010 R 2072 R 13.314
June . .010 R 201 179 .482 R 962 R1.120 R 2.082 R 15.395
July ....... .010 .249 AN .549 .978 1.305 2.284 17.679
7-Month .086 5.047 1.523 3.378 10.034 7.645 17.679

1988 7-Month Total ..... .094 5.046 1.553 3.289 9.983 7.557 17.541

1987 7-Month Total ..... .084 4.632 1.499 3.163 9.378 7.322 16.700

?ncludes supplemental gaseous fuels.

bExcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate electricity
for distribution.

R=Revised data.

Notes: e Geographic coverage is the 50 States and the District of Columbia.  Totals may not equal sum of components due to independent rounding.

Additional Notes and Sources: See end of section.
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Figure 2.3 Consumption of Energy 'by the Indu'stria‘l, Sector’
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Table 2.4 Consumption of Energy by the Industrial Sector
(Quadrillion (10'%) Btu)

Net Electrical
Hydro- Imports System Year
Natural Petro- electric of Coat Net Energy to
Coal Gag® teum Power Coke Electricity Energy Losses Total® Date

1973 Total .......c.ccccoeneeee. 4.057 10.388 9.104 0.035 -0.007 2.341 25.917 5.611 31.527

1974 Total . 3.870 10.003 8.694 .033 056 2.337 24.994 5.701 30.695

1975 Total . 3.667 8.532 8.147 .032 014 2.346 22.738 5.664 28.402

1976 Totat . 3.661 8.761 9.010 033 0 2.573 24.038 6.196 30.234

1977 Total . 3.454 8.636 9.774 033 015 2.682 24.594 6.481 31.075

1978 Total . 3.314 8.539 9.867 032 125 2,761 24.636 6.751 31.388

1979 Totat . 3.593 8.549 10.568 034 083 2.873 25.679 6.935 32,615

1980 Total . 3.155 8.394 9.525 033 -.035 2.781 23.853 6.755 30.608

1981 Total . 3.157 8.257 8.285 .033 -.016 2817 22.534 6.705 29.238

1982 Total . . 2.552 7.116 7.794 .033 -.022 2.542 20.015 6.124 26.139

1983 Total . 2.490 6.821 7.423 033 -.016 2.648 19.399 6.356 25,755

1984 Total . 2.842 7.449 7.897 033 =011 2.862 21.071 6.674 27.744

1985 Total . 2.760 7.080 7.715 .033 -.013 2.850 20.423 6.661 27.084

1986 Total ........... 2.643 6.693 7.939 032 =017 2.758 20.048 6.402 26.451

1987 January .225 R 718 764 .003 -.001 224 R 1.932 524 R 2.456 R 2456
February .207 R 831 .683 .003 .001 .223 R 1.746 .464 R2.211 R 4,666
March ... .208 R 625 634 .003 -.002 231 R 1,697 527 R 2225 R 6.891
April ... .226 R 581 877 .003 0 232 R1.719 518 R 2238 R9.129
May ... 218 R 565 621 .003 0 .239 R 1.647 577 R 2224 R 11.353
June .. 201 R 552 .669 .003 .002 .247 R 1.674 .595 R 2.269 R 13.622
July ... 221 R 543 .702 .003 1] 251 R1721 604 R 2324 R 15046
August ... .224 R 571 633 .002 001 254 R 1,685 585 R 2270 R 18.216
September .218 R 547 714 .002 .004 .254 R 1,739 .530 R 2268 R 20.485
October .... .228 R 619 725 .002 .002 .250 R 1.826 551 R 2377 R 22.862
November .238 R 646 622 .002 .003 .242 R 1.752 .554 R 2306 R 25.168
December .262 R 727 .745 .002 -.001 .239 R1.975 .569 R 2543 R27.711
Total ......cccocrernnne 2.673 R 7.325 8.189 032 .009 2.884 R 21.112 6.600 R 27.713

1988 January .........c....... .246 R 739 771 .003 .003 .239 R 2,001 .545 R 2546 R 2546
February .240 R 718 757 .003 .002 .241 R 1.962 511 R 2473 R 5018
March ... .248 R.717 727 .003 .006 244 R 1,945 546 R 2.491 R 7.509
April ... 226 R 613 673 .003 .004 242 R 1.760 529 R 2.289 R 9.798
May ... .232 R 504 .664 .003 -.002 247 R 1.739 .588 R 2327 R 12125
June .. 223 R 565 672 .003 .005 .255 R 1.722 R 618 R 2341 R 14.466
July ... .230 R 563 676 .003 .007 .262 R 1.740 639 R 2.379 R 16.844
August ... 225 R 600 .708 .002 .003 273 R 1812 .645 R 2457 R 19.301
September 227 R 590 747 .002 ,003 .259 R 1.828 .530 R 2357 R 21.659
October ..........co...... .245 R 633 .784 .002 .004 .256 R 1.925 .561 R 2.486 R 24144
November 241 R 654 .697 .002 .001 .249 R 1.844 .559 R 2.404 R 26.548
December . . .246 R 709 774 .002 .003 249 R 1.983 .581 R 2,564 R29.112
Total .....ccccocerennnen 2.828 R 7.694 8.650 032 .040 3.016 R 22,261 R 6.852 R 29.113

1989 January .................. .245 R 726 .780 .003 .007 .247 R 2,008 537 R 2.545 R 2545
February ................ .236 R 692 697 .003 .002 242 R 1,872 R 526 R 2.398 R 4.943
March ... 247 R 735 723 .003 .003 .246 R 1.958 R 549 R 2507 R 7.450
April ... .239 R 686 .666 .003 .007 .253 R 1.854 549 R 2,402 R 9.853
May ... .235 R 670 .642 .003 .006 .260 R 1817 622 R 2439 R 12.291
June .. 218 R 652 .666 .003 .004 .267 R 1.811 621 R 2.432 R 14.723
July s - 223 .648 659 .003 .004 .265 1.802 632 2.434 17.167
7-Month Total ...... 1.644 4.809 4.833 .021 033 1.781 13.121 4.036 17.157

1988 7-Month Total ..... 1.644 4.509 4.940 021 025 1.730 12.869 3.975 16.844

1987 7-Month Total ..... 1.503 4.215 4.750 .021 001 1.646 12.136 3.810 15.946

8Includes supplemental gaseous fuels.

bExcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for smail amounts used by electric utilities to generate electric-
ity for distribution. ‘

R=Revised data.

Notes: ¢ Geographic coverage is the 50 States and the District of Columbia. ® Totals may not equal sum of components due to independent rounding.

Additional Notes and Sources: See end of section.
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Figure 2.4 Consumption of Energy by the Transportation Sector

Yearly
40
@
2
T 30-
3
=
3
O
2 All Other* Total
3
o
[
o
'% Pefrleum
o]
3
o

0
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 13985 1986 1987 1988

Monthly
4
o
>
S s
£
3
A
2 All Other*
@ 2 Total
C
0
5
o 1
3
(@}

JFMAMJJASONDJFMAMUIJIJASONDUIFMAMIJASOND
1987 1988 1989

*Includes coal, natural gas, electricity, and electrical system energy losses.

Energy Information Administration/Monthly Energy Review July 1989




Table 2.5 Consumption of Energy by the Transportation Sector
(Quadrillion (10'%) Btu)

Electrical
System Year
Natural Net Energy to
Coal Gas® Petroleum Electricity Energy Losses Totalb Date

1973 Total 0.003 0.743 17.831 0.008 18.584 0.020 18.605
1974 Total ... .002 685 17.399 .009 18.095 022 18.117
1975 Total ... .001 .595 17.614 010 18.219 025 18.244
1976 Total ©) .559 18.506 010 19.076 025 19.101
1977 Total (©) 543 19.241 .010 19.794 .025 19.819
1978 Total ... 0] .539 20.041 .009 20.589 .022 20.611
1979 Total ... 9 612 19.825 010 20.447 .025 20.472
1980 Total ... 9 650 19.008 011 19.669 026 19.695
1981 Total .... ) .658 18.811 011 19.480 026 19.507
1982 Total .... (9 612 18.420 o1 19.043 026 19.069
1983 Total .... 9 .505 18.589 o1 19.105 .026 19.131
1984 Total .... ) 545 19.283 013 19.840 029 19.869
1985 Total .... 9 519 19.544 014 20.077 .032 20.109
1986 Total ........... 9 .499 20.229 012 20.741 .029 20.770

1987 January 9 .055 1.621 .001 1.677 .003 1.679 1.679

February . () .046 1.524 .001 1.571 .002 1.573 3.253

March ... (9 .045 1.718 .001 - 1.765 .002 1.767 5.020

April (9 .043 1.721 .001 1.766 .002 1.768 6.788

(9 .043 1.799 .001 1.843 .003 1.846 8.633

June . (9 041 1.774 .001 1.816 .003 1.819 10.452

July ... ] .039 1.848 .001 1.888 .003 1.891 12.343

August .. @) 041 1.816 .001 1.859 .003 1.861 14.205

September 9 .039 1.713 .001 1.753 .002 1.756 15.960

October ... ()] .042 1.801 .001 1.845 .002 1.847 17.807

November 9 .044 1.689 .001 1.735 .002 1.737 19.544

December (9 .053 1.776 .001 1.829 .003 1.832 21.376
Total ....ooecerecniene (9 .535 20.801 .013 21.349 .030 21.378

1988 January ... (%) R 065 1.685 .001 R 1,751 .002 R 1.753 R 1,753

February . (%) R 057 1.645 .001 R 1.702 .002 R 1,704 R 3.457

March ... (9 R 055 1.841 .001 R 1.897 .002 R 1.899 R 5356

Aprit .. (9 R 047 1.743 .001 R 1.791 .002 R1.793 R 7.150

May .. (9 R 050 1.791 .001 R 1.843 .002 R 1.845 R 8.995

June . (9 R 048 1.821 .001 R 1.870 .003 R 1.873 R 10.867

July .. 9 R 050 1.803 .001 R 1.855 .003 R 1.858 R 12725

August .. 9 R 050 1.874 .001 R 1.925 .003 R 1.928 R 14.653

September .. ) R 048 1.729 .001 R1.779 .002 R1.781 R 16.434

October .... ] R 050 1.791 .001 R 1.843 .002 R 1.845 R 18.279

November ... 9 R 052 1.760 .001 R 1814 .002 R 1.816 R 20.085

December (4] R 058 1.816 .001 R 1.875 .002 R 1.877 R 21.972
Total ....ocovvrennen 9 R 632 21.300 012 R 21.944 .028 R 21.972

1989 January ............c... (9 R 052 1.668 .001 1.721 .002 1.724 1.724

February .. (9 R 051 1.569 .001 R 1.622 .002 R 1.624 R 3.348

March ... 9 .049 1.837 .001 1.888 .002 1.890 R 5238

April .. (O] R 044 1.702 .001 R {747 .002 R 1.749 6.987

May .. (U] R 044 1.825 .001 R 1,870 .003 R 1.873 R 8.859

June . ) .045 1.842 .001 1.888 .003 1.891 R 10.750

July ....... ) .050 1.790 .001 1.842 .003 1.844 12.595
7-Month (9 338 12.232 .008 12.578 017 12.595
1988 7-Month Total ..... (S 372 12.329 .007 12.709 016 12.725
1987 7-Month Total ..... (U] 313 12.005 .008 12.326 017 12.343

aPipeline fuel only, including supplemental gaseous fuels.

bExcludes wood, waste, geothermal, wind, photovoltaic, and solar thermal energy except for small amounts used by electric utilities to generate electricity
for distribution.

¢Less than 0.5 trillion Btu.

dSince 1978, the small amounts of coal consumed for transportation have been reported as industrial sector consumption.

R=Revised data.

Notes: e Geographic coverage is the 50 States and the District of Columbia.  Totals may not equal sum of components due to independent rounding.

Additional Notes and Sources: See end of section.
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Figure 2.5 Energy Input at Electric Utilities
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Table 2.6 Energy Input at Electric Utilities
(Quadrillion (10'5) Btu)

Hydro- Nuclear . Year
Natural Petro- electric Electric to

Coal Gas? leum® Powerc Power Otherd Total Date
1973 Total 8.658 3.748 3.515 2.975 0.910 0.046 19.852
1974 Total ... 8.534 3.519 3.365 3.276 1.272 056 20.022
1975 Total ... 8.786 3.240 3.166 3.187 1.900 072 20.350
1976 Total ... 9.720 3.152 3.477 3.032 211 .081 21.574
1977 Total ... 10.262 3.284 3.901 2.482 2.702 .082 22.713
1978 Total ... 10.238 3.297 3.987 3.110 3.024 .068 23.724
1979 Total ... 11.260 3.613 3.283 3.107 2.776 .089 24.128
1980 Total ... 12.123 3.810 2.634 3.085 2.739 114 24,505
1981 Total ... 12.583 3.768 2.202 3.072 3.008 127 24.760
1982 Total ... 12.582 3.342 1.568 3.539 3.131 .108 24.270
1983 Total ... 13.213 2.998 1.544 3.866 3.203 133 24.956
1984 Total ... 14.020 3.220 1.286 3.725 : 3.553 A74 25.977
1985 Total ... 14.542 3.160 1.090 3.330 4.149 213 26.484
1986 Total 14.444 2.691 1.452 3.353 4.471 231 26.642

1987 January 1.319 191 128 .300 .431 .020 2.390 2.390

February . 1.135 163 A1 .262 .394 .019 2.085 4.475

March .. 1.155 197 107 .283 402 021 2.165 6.640

April 1.087 213 .084 272 .361 .019 2.037 8.676

May 1.194 .250 .086 .285 .370 .020 2.205 10.881

June 1.342 .293 12 .256 .394 021 2.418 13.299

July ... . 1.495 .329 .134 .255 432 .022 2.666 15.965

August . 1.481 .349 .120 .235 446 022 2.653 18.618

September . 1.253 277 .082 220 .427 .020 2.279 20.897

October ... 1.207 246 .073 .218 .393 .020 2.157 23.054

November ... 1.183 224 103 .203 .403 .020 2.135 25.189

December .. 1.322 .203 17 247 453 .020 2.362 27.551
Total ..o 15.173 2.935 1.257 3.035 4.906 .244 27.551

1988 January ............c... 1.421 A72 .169 .258 481 .021 R 2521 R 2521

February . 1.281 R 174 123 .229 .455 .018 2.281 R 4.802

March .. 1.226 R 210 101 232 A73 .021 R 2.263 R 7.065

April . 1.133 R 205 .079 222 432 .019 R 2089 R 9154

May . 1.179 .247 .076 .240 438 .018 R 2198 R 11353

June 1.364 R 288 105 .220 475 .020 R2.471 R 13.824

July .. 1.498 R 337 149 .208 537 .021 R 2751 R 16.575

August . 1.575 R 354 A7 .207 528 021 R 2,855 R 19.430

September .. 1.288 R 239 105 192 .499 .020 R 2342 R 21.772

October ... 1.246 187 138 178 .459 .020 R 2227 R 23.999

November ... 1.240 155 1563 .207 426 .020 2.201 R 26.200

December ... 1.399 LR TS| 192 219 475 .019 R 2.446 R 28.646
Total ......occovmvenenee . 15.850 R 2.709 1.561 2.612 5.678 236 R 28.646

1989 January .......ccoceeeee. 1.390 180 160 219 .499 .019 2.438 2.438

February .......c....... 1.310 R 175 .185 210 417 017 R 2315 R 4753

