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The record of the past year reflects an 
across-the-board effort by the U.S. Department of 
Energy (DOE) to reduce rising costs, mitigate the 
effects of inflation, increase productivity, and 
effectively market enrichment services to 
prospective customers. In many ways our ability to 
control costs is a result of actions taken in the past 
that produce benefits well into the future. For 
example, a significant increase in gaseous 
diffusion plant efficiency and capacity has been 
achieved by completion of most of the Cascade 
Improvement and Cascade Uprating programs 
begun in the early 1970s. As a result of these and 
related programs, and despite operating at very 
low power levels, we were able to produce more 
separative work per kilowatt-hour than ever before. 
This increased productivity was particularly 
important because power costs, which comprise 
about half the cost of enrichment services, rose by 
almost 20 percent last year. Although increased 
efficiency partially offset rising costs, it became 
necessary to raise the price for enrichment 
services during 1980 to conform to the statutory 
requirements of full cost recovery. 

Sales levels vary substantially on an annual 
basis. The number of separative work units (SWU) 
sold in fiscal year 1980 was 10.8 million, a 
decrease of 4 million from the previous year. 
Because of unit price increases and revenue from 
schedule adjustment charges, total revenues 
remained about the same as in the previous year. 
The sales decline during 1980 was caused by a 
reduced demand for enrichment services and the 
flexibility provided in converting from the 
longTterm fixed-commitment to the adjustable 
fixed-commitment contract. By permitting deferred 
deliveries, DOE has accommodated utilities and 
thus made its services more appealing to current 
and prospective customers. t 

The DOE enrichment complex has proven to 
be a dependable source of enrichment sen/ices. 
Over 300 million-SWU, almost all the free world's 
separative work, have been produced. This record 
shows that confidence in the reliability of this 
crucial energy source has been justified. The basis 
for sustaining this confidence is a continuing 
commitment to research and development of 
enrichment technologies and their use in 
production facilities. 

Rapid progress is being made in construction 
of the new Gas Centrifuge Enrichment Plant 



(GCEP) at Portsmouth, Ohio, which is within 
budget and on schedule. This project gives the 
United States the assurance of enrichment 
services capacity needed for future reactor 
operations, and does so in an economical and 
energy-efficient way. In an inflationary economy, 
reducing a variable cost such as power takes on 
special significance because of the recent power 
cost escalation rate. 

Although GCEP will use an advanced 
technology, DOE's commitment to improving 
centrifuge productivity continues. An evaluation of 
possible improvements to the current machine 
design indicates that performance increases of 
up to 100 percent appear feasible. A vigorous 
effort is under way to develop that potential. DOE 
also has major research efforts exploring 
advanced isotope separation processes that 
eventually may allow further large reductions in 
the cost of enrichment services. 

The search for productivity improvement 
extends throughout the program, and additional 
examples are found elsewhere in this report. While 
the indicators of productivity can be quantified 
readily, qualitative factors such as utility 
confidence are also important. We have fostered 
such confidence over the years through our 
operations strategy, contractual policies, and 
continuing interactions with industry. Assurance 
of supply at reasonable prices has long been the 
need for users of enrichment services. At the same 
time, it is vital that suppliers hjlve assurance of 
future markets if they are to make the massive 
investments needed for future enrichment 
capacity. 

While striving to achieve a proper balance 
between the needs of suppliers and users, the 
United States will maintain its leadership in the 
field of enrichment services in the years ahead as 
it has during the year just completed. 

William R. Voigt, Jr., Director 
Office of UraniumEnrichment 

and Assessment 
U.S. Department of Energy 



A trend to more efficient power 
usage has been in effect for several 
years. Power required per 
separative work unit (SWU) was 8 
percent less in FY 1980 than in FY 
1979 and 22 percent less than in FY 
1977. This improvement has taken 
place even though the plants have 
been operating below their 
optimum design level. The 
increased efficiency can be 
attributed primarily to the Cascade 
Improvement Program. Further 

improvements can be anticipated in 
future years as power levels 
approach design conditions and 
cascade disruptions from 
equipment changes decrease. 

During FY 1980, the uranium 
enrichment complex produced 10.8 
million SWU. a reduction of 22 
percent from the 13.9 million SWU 

produced in FY 1979. Power usage 
in FY 1980 was 24.5 billion 
kilowatt-hours, a 28 percent 
reduction from the 34 billion used 
in FY 1979. The on-stream 
availability of the plant and 
equipment was over 99.3 percent. 

The operating tails assay of the 
complex was reduced to 0.20 

Heat generated by the gaseous diffusion process is eventually exhausted in huge quantities 
by cooling towers. Recent efforts to use electric power more efficiently will result in less 
cooling water being used and less heat dispersed to the atmosphere per unit of production. 



percent U-235 at the beginning of 
FY 1979 and continued at that level 
through FY 1980. At this lower tails 
assay more separative work is 
required for the same amount of 
product but feed material is 
conserved. 

During 1980, steps were taken to 
extend the contract of the 
Goodyear Atomic Corporation to 
manage, operate, and maintain the 
existing government-owned 
enrichment facility near 
Portsmouth, Ohio. The contract is 
also being modified to include 
operation of the Gas Centrifuge 
Enrichment Plant (GCEP), 
currently under construction. The 
contract extension and 
modification will ensure 
continuation of Goodyear's 
excellent service to DOE. 
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A memorandum of agreement 
between Goodyear and the Oil, 
Chemical and Atomic Workers 
International Union has been 
signed and will govern labor 
relations in GCEP operations. This 
agreement is particularly important 
becausie it will be effective during 
the start-up of the new plant and 
will help ensure that GCEP 
operations will be brought on line 
efficiently and successfully. 

The outstanding safety record of 
the gaseous diffusion plants has 
continued in FY 1980. The accident 
rate was less than one disabling 

One of many large transformers 
used to make the initial 
reduction of high-voltage power. 

injury per 1400 employees, which 
was about half the rate of the 
previous year and far better than 
the average for all industry of one 
disabling injury per year for each 
38 employees. 

DEFIN IT IONS 

Operating tails assay: the percentage of U -
235 left in the tails stream after the uranium 
hexafluoride (UF,) is processed. 

Separative work un i t s measure of the 
separation achieved in a uranium enrich-
ment plant after separating uranium of a 
given U-235 content into two components, 
one having a higher percentage of U - 2 3 5 
and one having a lower percentage of U -
235. 



Above: Personnel at the Central 
Control Facility. Radiation and fire-

alarm panels can be seen in the 
background. 

Right: Computerized panels for 
monitoring and controlling process 

equipment and power supply. 
Below: Central Control Facility at the 

ORGDP. 

Central Control Facility 

The new Central Control Facility (CCF) at the Oak Ridge 
Gaseous Diffusion Piant(ORGDP) was put into service in 1980. 
Cascade and power operations are monitored and controlled 
at this facility through a network of computers. In addition to 
basic process data, the CCFreceives radiation, environmental, 

and fire safety information. Several plant and area-wide 
communication systems are used to control both production 

and safety-related activities. 
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Gaseous Diffusion 
For several years the major 

construction work at the gaseous 
diffusion plants has been the 
Cascade I mprovement Pre jram 
and the Cascade Uprating Program 
(CIP/CUP). These two programs, 
costing almost $1.5 billion, will 
increase the uranium enrichment 
capacity of the United States by 
10.1 million SWU per year or 
almost 60 percent. 

The CIP/CUP are nearing 
completion at the Oak Ridge and 
Paducah plants and will be finished 
during 1981. The programs at 
Portsmouth were delayed by a 
strike in 1979 and are now 
scheduled for completion in 1983. 
The delay is not expected to 
increase cost. The programs are 
now 90 percent complete, and 9.2 
of the planned 10.1 million SWU 
per year capacity has been 
installed. 

A number of smaller construction 
projects are in progress or were 
completed in FY 1980 at the 
diffusion plants. These projects 
involved security, safeguards, 
conservation, environmental 
considerations, safety, and 
operations. 

Cascade Uprating Program 
6000 

78 79 80 
FISCAL YEAR 

81 82 83 

Cascade Improvement Program 
4000 

76 TO 77 78 79 
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Gaseous Diffusion 
As the gaseous diffusion 

Cascade Improvement Program 
and Cascade Uprating Program 
(CIP/CUP) near completion, 
development efforts are being 
directed toward process and 
long-range technical support. 
Short-term technical.support has 
continued to ensure completion of 
the CIP/CUP at the target capacity. 
Longer-range supporfwill be 
provided to maintain the 27.3 

million SWU per year capability of 
the U.S. gaseous diffusion 
complex as long as needed and 
economically justified and to 
support day-to-day plant 
operations at specified production 
levels. In addition, technical 
support is being prov:ded for 
energy conservation and continued 
compliance with laws, regulations, 
policies, and other external 
requirements. 

CUMULATIVE EXPENDITURES Xi , , 
FOR URANIUM ENRICHMENT DEVELOPMENT 

.'..v.*;:*;*.*;. .. 

TopleltrlmprovingandinstalUngthousandsdfdiflusersinthej _ 
— nthejhree 

gaseous diffusion plants required years ol research, developrfienCand 
construction. The diffuser, a/so known as a converter, is the shell (n which 

isotopic separation ol uranium hexalluoride molecules takes place. 
Bottom right: Intensive development efforts have resulted in optimum blade 

settings to improve performance in thousands of compressors. 



Gas Centrifuge 
Significant progress was 

achieved in gas centrifuge 
development during 1980. 

• Design improvements yielding an 
increase in centrifuge separative 
performance and operability 
were incorporated into the 
baseline production centrifuge 

s^for the Gas Centrifuge 
\ Enrichment Plant (GCEP). 

Significant progress was made in 
construction and start-up of 
several test facilities for design 
evaluation and verification of 
GCEP systems and equipment 

Cascade operability testing in the 
Component Test Facility, a pilot 
plant, was completed after three 
and one-half years of successful 
operation of a pre-GCEP 

generation, of machines. Other 
tests are being conducted on 
some of these machines. 

Reliability testing of the GCEP 
prototype centrifuge in the 
Advanced Equipment Test 
Facility was completed 
successfully. 

The Centrifuge Plant Demonstration Facility under 
construction at Oak-Ridge, Tennessee? wilt 
demonstrate centrifuge and plant technology lor the 
large plant at Portsmouth. As shown in t(ie 
photographs, the building shell is finished and auxiliary 
services equipment is nearly installed. Centrifuge 
installation wiil begin soon. 



• Progress was achieved in several 
areas of the Centrifuge Plant 
Demonstration Facility (CPDF) 
project. This project v. '«• provide 
experience with the interaction 
of machine and plant 
components and verify cascade 
operations for the production 
plant. Construction of the 
building shell and its services 
was 95 percent complete at the 
end of the year. The installation 
of all process piping and 
associated hardware was 
completed. 

• A new major activity, the 
Advanced Gas Centrifuge 
Program, was started in 1980. 
This program is directed at 
development and verification of 
advanced centrifuge machines 
for possible initial installation in 
Process Building No. 3 and 
retrofitting in buildings 1 and 2. 
The initial advanced machines, 
with approximately 50 percent 
increased capacity, will 
significantly reduce the cost of 
separative work. 

Advanced Isotope 
Separation 

<n addition to gaseous diffusion, 
which is the primary process for 
current production of enriched 
uranium, and the centrifuge 
process which is being deployed 
on a production basis, three 
advanced isotope separation (AIS) 
processes are now being 
developed. These AIS processes 
hold the promise of substantial 
reductions in new enrichment plant 
capital costs and the cost of 
separative work. While none of 
these techniques is ready for use in 
a production plant, all have been 
demonstrated to be scientifically 
feasible. 

Of the threts,processes being 
evaluated, two use uranium metal 
as the working fluid and one uses 
uranium hexafluoride. One 
approach involves a vapor stream 
of uranium metal which is 
irradiated with lasers. Selectively 
ionized U-235 atoms are then 
collected by electromagnetic fields 
to become the enriched product, 
while the neutral U-238 atoms pass 
through to a depleted tails 
collector. Areas under intensive 
investigation include the 
large-scale generation of uranium 
vapor, uranium materials handling, 
demonstration of a uranium ion 
extractor, and development of 
production-size lasers and 
electro-optical systems suitable for 
plant operation. 

A second uranium metal process 
uses a uranium plasma as the 
working fluid. The plasma, made by 
ionizing a uranium vapor stream, is 



Lett; A laboratory used to 
explore the spectroscopy ot 
UFf for an AIS process,. 
Below: Test facilities used 
to develop equipment and 
'procedures for handling uranium 
metal in the AIS program. 

contained in a high-strength 
magnetic field. The plasma passes 
through an electric field precisely 
tuned to the cyclotron resonance 
frequency of the U-23S ions so that 
they preferentially absorb energy 
and increase the diameter of their 
corkscrew-like orbits. The 
nonresonant U-238 ions are 
relatively unaffected by the electric 
field. Those ions with a large 
diameter path can be selectively 
trapped to produce a product 
enriched in U-235. Major 
development activities are focused 
on providing the uranium vapor 
source and selectively and 
efficiently exciting and collecting 
U-235. 

In the third process, uranium 
hexafluoride (UF6) is expanded 
supersonically through a nozzle to 
reduce the internal temperature 
and simplify the absorption 
spectrum of the gas. The UF6 is 
then irradiated with two lasers, one 
infrared and the other ultraviolet. 
The enriched product is uranium 
pentafluoride (UFS) in a finely 

divided solid form. Filtration of the 
gas stream collects the enriched 
solid, while depleted UF6 passes 
through uncollected. Major 
development activities include 
selectively photodissociating UF6, 
collecting the solid UFS from the 
gas stream, and developing 
efficient high-power infrared and 
ultraviolet lasers and the 
associated electro-optical systems. 

The AIS program has continued 
to achieve its goals itirough 1980. 
The current strategy is to continue^ 
development of all three 
technologies by the operation of 
preprototype systems starting in 
1982. In mid-1982, the technical 
data base should be adequate to 
allow selection of one of the three 
processes for the demonstration 
phase of the development program. 

15 



Computer Activities 

Data processing has become an integral part of many activities at the three plants of the 
uranium enrichment complex. Numerous computers, large and small, calculate, analyze, and 

report on production, development, engineering, and business activities. Large, complex 
mathematical models are used to analyze and predict performance of both existing and future 
enrichment activities. Many small technical calculations are solved in a few min utes at remote 

terminals. Financial activities are almost completely dependent on computer operations. 
Computers are also used to plan, schedule, and control large engineering projects. 

Above: A view of the main 
computer room at the 

ORGDP showing one of the 
smaller computers, tape 

drives, and other peripheral 
equipment. 

t, v 
Above right: Many billions of 
characters and numbers are 
stored on these disk drives 

for rapid access by high 
speed computers. 

Flight: The main control 
console of the large IBM-360-

195 computer at the Oak 
Ridge Gaseous Diffusion 

Fiant (ORGDP). 

riRp 
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Sales and Revenues 
Taking advantage of the 

flexibility offered by the adjustable 
fixed-commitment (AFC) contract, 
many customers, as anticipated, 
delayed deliveries during 1980. As 
a result, enrichment sales 
decreased by about 4 million SWU 
compared to 1979. A price increase 
and schedule adjustment charges 
resulted in FY 1980 revenues being 

about the same as FY 1979, $1.4 
billion. Sales are projected to 
resume their upward trend after 
1980 as additional nuclear power 
plants come on line. 

During 1980. the unit price for 
enriching services was again 
revised to reflect escalated costs. 
This revision was calculated in 
compliance with the Atomic Energy 

Act of 1954 as amended, which 
specifies that the charge "shall be 
on a basis of recovery of the 
Government's costs over a 
reasonable period of time." Based 
on published criteria, revised prices 
for enrichment services were 
announced on July 31, 1980. 

140 
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U.S. Price of Separative Work 

g ] REQUIREMENTS CONTRACTS 

| LONG-TERM FIXED-COMMITMENT CONTRACTS (LTFC) 

S ADJUSTABLE FIXED-COMMITMENT CONTRACTS 
(AFC) 

Prices for Uranium Enrichment 
Services 
( S / S W U ) 

Contract type Price, end 
Ot FY 1960 

Revised price 
(effective date) 

Requirements ice .6 i 119.00 (1/28/81) 

Adjustable lixed-
commitment 

98.95 i ' 110.00 (11/29/80) 

Long-term fixed-
commitment 

98.95 110.00 (9/30/80) 

1976 1977 1978 1979 
FISCAL YEAR 

1980 1981 
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keting Efforts 
OE's marketing program is 

signed to meet customers' 
ianging needs. To do this, an 

..pen and constructive dialogue 
between DOE and its enrichment 
customers is maintained to ensure 
that DOE considers the customer's 
perspective and responds to 
changing market conditions while 
continuing to supply reliable and 
economical enrichment services. 
To achieve these goals, during 
1980, DOE marketing 
representatives visited customers 
in the Western Pacific (Japan, 
Taiwan, Korea) and in Europe 
(Euratom, West Germany, 
Sweden, and Switzer-
land). In the l inited States, 
regional seminars were held -r. five 
cities (Boston, Chicago, Atlanta, 
Seattle, and San Francisco) to 
provide a forum for exchange of 

information between DOE and its 
domestic customers. As a result of 
these discussions. DOE dropped 
the requirement for early feed 
delivery under Appendix D in 
long-term fixed-commitment 
(LTFC) contracts. 

An action beneficial to export 
customers during the year was the 
passage by Congress of Public Law 
96-280. The law stated that export, 
of enriched uranium in excess of 
the ceiling limits is permissible to 
nations which are parties to the 
Nuclear Non-Proliferation Treaty. 
This action alleviated the concern 
of two customers who were 
approaching their export ceilings. 

Customers have reacted 
favorably to the flexibility offered 
by the AFC contract. Assurance of 
long-term supply of enrichment 
services at low cost continues to be 
reinforced as construction of the 
Gas Centrifuge Enrichment Plant at 

Portsmouth, Ohio, proceeds on 
schedule. 

Demand Projections 
Estimating nuclear power 

demand is critical for assuring a 
timely supply of nuclear fuel and 
efficient operation of U.S. uranium 
enrichment plants. The most recent 
forecast of civilian nuclear power 
demand is given below. 

Civilian Nuclear Power 
Demand 

End of Gigawatts" electric 
year U.S. Export Total 

1980 49 33 82 
-.985 93 51 144 
1990 127 64 191 
1995 142 89 231 

*Onegigawatt equals one million 
kilowatts. 

DOE Enrichment Customers 

These cylinders contain depleted UFS 

which has been processed once but 
may still provide fuel for future power 
production. 

18 



Since the previous estimate, 
made in the early summer of 1980. 
there have been further reductions 
in the projections of total nuclear 
power demand. These estimates 
are lower than the June 1980 
.estimates by one gigawatt in 1985, 
six gigawatts in 1990, and twenty-
nine gigawatts in 1995. These lower 
estimates reflect the continuing 
delays in nuclear power plant 
construction and licensing. While 
these estimates are based on the 
best available information, they are 
subject to considerable uncertainty 
due to the impact of possible 
changes in demand for electrical 
power, financial markets, and 
government policies here and 
abroad. A projection of annual 
separative work demand on DOE 
uranium enrichment plants is shown 
in the accompanying chart. 

Separative Work 
Inventories 

The preproduced inventory of 
separative work decreased by 
approximately 567,000 SWU in FY 
1980 to a total of 30,920.000 SWU 
(evaluated at 0.20 percent U-235 

i tails assay). This preproduced 
inventory will be used to (1) 

i provide a working inventory. (2) 
supplement enrichment services in 

• future years when demand is 
i greater than production, and (3) 

accommodate possible U.S. 
participation in international l( 
nuclear fuel assurance 
arrangements. 

Revenues from Sale of Enrichment Services 

71 72 73 74 75 76 77 78 79 80 
FISCAL VEAR 

Projected Annual Separative Work Demand* 
on DOE Uranium Enrichment Plants 

Sio 

81 83 86 87 89 91 93 -98 
FISCAL YEAR 
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anium Inventories 
During FY 1980 the total uranium 

nventories at the plants increased 
by 1049 metric tons (MTU) to 
93.385 MTU, primarily because 
receipts of customer-owned 
uranium exceeded shipments to 
customers. Government-provided 
uranium inventories were reduced 
by supplemental feed sales, spot 

feed sales, and deliveries to DOE 
programmatic users. These 
decreases were offset by a 
reclassification of inventories 
between customer-owned and 
government-owned uranium 
resulting in a net increase in 
government-provided inventories. 

DOE will continue to use its 
uranium inventories to 

• provide a working inventory for 
the U.S. enrichment complex, 

• supply feed for the U.S. 
government's enriched uranium 
requirements, and 

Uranium Inventories by Source 
(Equivalent Normal M T U ) 

O c t . l . 1979 S e p t . 30. 1980 

C u s t o m e r o w n e d 26 .003 25 .683 

O O E o w n e d 66 .333 6 7 7 0 2 

Total 92.336 9 3 3 8 5 

• provide additional feed to the 
enrichment plants as needed to 
manage future enriched uranium 
inventory levels. 

OOE ENRICHMENT CONTRACTS 
As of 9 /30/80 

Type of contract 

Requirements contract 
Domestic 
Export 
Subtotal 

LTFC contract 
Domestic 
Export 
Subtotal 

AFC contract 
Domestic 
Export 

Subtotal 

Total 

Number of 
contracts 

44 
38 
82 

16 
17 
33 

108 
73 

181 

298 

Thousand 
MWe 

75 
25 " 

100 

12 
15 
27 

113 
64 

177 

304 

Enrichment 
Services Contracts 

Though most conversions from 
the LTFC contract to the AFC 
contract were completed by the 
end of FY 1979, another seven 
LTFC contracts were converted 
during FY 19S0. As a result. DOE 
now has a total of 181 AFC 
contracts. DOE's contracts of all 
types cover enriched uranium fuel 
needs for about 304 million 
kilowatts of nuclear electric 
generating capacity. Two-thirds of 
these nuclear projects are in the 
United States, and one-third,in 
other countries. 

Customers have indicated that 
they are generally pleased with the 
scheduling flexibility built into the 
AFC contract. One such feature is 
the variable tails assay option 
(VTAO). Three contracts will be 
adjusted for FY 1981 deliveries, and 
twelve will be adjusted for FY 1982 
deliveries. Customers have until 
July 1, 1981, to advise DOE of their 
decision to elect VTAO for FY 1983. 
The established transaction tails 
assay is 0.20 percent U-235. but 
using VTAO, customers have 
selected tails assays "for FY 1982 
ranging from 0.16 to 0.25 percent 
U-235. 

DEFINITIONS 

Supplemental feed: the amount ot normal 
feed added by the government to meet the 
higher feed requirements when the operat -
ing tails assay is higher than the transaction 
tails assay. 

Transaction tails assay: the percentage of U-
235 in the tails stream used in comput ing 
the amount of separative work done on the 
customer's UF». 
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The financial statements for the Uranium Enrichment Services 
Activity (UESA) covering fiscal year 1980 are presented on the 

following pages to provide information concerning the operations 
and financial position of UESA. Although UESA does not exist as a 
separate organizational entity, the accounting records of DOE s i 
its cognizant contractors are maintained on a basis which permits 

the preparation of separate financial statements. 

The financial statements have been examined by the Oak Ridge 
Office of Performance Evaluation and the auditors have issued an 
opinion that the statements and supporting schedu'es present fairly 
the financial position of UESA at September30,1980, arid the results 

of operations for the period then ended. 



URANIUM ENRICHMENT SERVICES ACTIVITY Exhibit III 

Balance Sheet 

Sept. 30, 1980 Sept 30, 1979 

Assets (thousands) 

Cash (note 1) 
Funds in U.S. Treasury S 837,163 $ 926,761 
Cash with contractors 4,322 1.027 

B41,485 927,788 

Accounts receivable 
Trade, domestic 230,580 260,906 
Trade, foreign 146.363 132,019 

376,943 392,925 

Inventories (note 2) 
Uranium 

Separative wor*. (schedule A) 1,790,445 1.617.717 
Feed material (note 3) 1,760,249 1,725,990 

3,550,694 3,343,707 

Production stores and process spare parts (ne ) . . 42 .378 28,868 
3.593,072 3,372,575 

Plant (schedule B) 
Completed plant and equipment 3 ,268,295 3,051,821 
Less — Accumulated depreciation 1,639,369 1.567.201 

> 1,628,926 1,484.620 
Construction work in progress 919 ,927 684.247 

2,548 ,853 2,168.867 

Prepayments and deposits 5 ,828 9,966 

Total assets $7.366,181 $6,872.121 

-J / Liabilities and Government Investment 

Accounts payable and accrued expenses S 107,645 $ 107.266 
Deferred credits (note 4) 466 .480 519.755 

Total liabilities 574,125 ^ 627,021 

- J \ 
Government investment (exhibit I I I ) . : 6 ,792,056 6.245,100 

u ,J • 

Total liabilities and government investment . . . . $7.366.181 $6,8> 2,121 
7, - l , ' - • • = i— S 

Notes 1 through 10 following the exhibits are an integral part of the financial 
statements; 



URANIUM ENRICHMENT SERVICES ACTIVITY Exhtoit I I 

Income Statement 

Fircal Year Ended 
CMpL 30,1979 

Amount 
(thousands) 

Fiscal Year Ended 
Sept 30. 1980 

Amount 

(thousands) 

Revenues: 
Enriching services (note 5): 

Domestic, trade 
Foreign, trade 
DOE programmatic activities 

Feed sales (note 3): 
Domestic, trade 
Foreign, trade 
DOE programmatic activities 

Gross revenue 

5 770,905 
453.457 

79,715 
1,304.077 

15,664 
19,770 
39,652 
75,086 

1,379,163 

$ 789,303 
528,428 

96,516 
1,414.247 

17.646 
17,646 

1,431.893 

Cost of sales: 
Separative work 
Feed material (note 3) 
Feed produced from tails recycle 

Gross margin i 
A )l 

Operating expense: 
Process development: 

Centrifuge . ( f . $61,652 
Diffusion II 15.019 
Advanced isotope separation 44.230 

Processing tails and storage . o 
Preparation of materials for shipment 
DOE administration 
Security investigations - . . . 
Community support 
Engineering and planning studies 
Depreciation expense (note 6) 
Interest on advance payments (note 4) . . . . 
All other expenses and adjustments 

Q 
^ Net operating income c. 

Loss on asset retirements from - * 
Cascade Improvement Program (note 7) . . . . 

Net income before interest 
Interest on government investment 
allocated to,current operations (note 8) . . . . 

U V, 

Net income (loss) 

<5>' 
b - -

591,024 
32,086 

623r110 
756,053 

120,901 
1,594 
3,498 

15,946 
2,651 
1.751 
9,637 

14.989 
38. U S 

1,276 
210,359 
545.694 

8,467 
537,227 

$56,444 , 
16,031 j 
44.735, 

523.723 
$ 13,504 

V . 
•' 0 ' 

730,524 
8,273 

43,745 
782.542 
649,351 

117,210 
1,469 
3,385 

15,030 
' 2.691 

1,046 
5,713 

20.838 
36,182 

2.419 
205,983. 
443.368 

15,612 
427,756 

393.673 
$ 34,083 

-



URANIUM ENRICHMENT SERVICES ACTIVITY Exhibit III 

Changes in 
Government Investment 
Fiscal Year Ended September 30,1980 

I nvested 
Capital 

Accumulated Income (Loss) 
Enriching Feed 
Services Sales 

Total 
Government 
Investment 

Government investment 
October 1, 1979 $6,177,662 

(thousands) 

. S58.065 S 9 ,373 56,245,100 

Increases: 
DOE appropriations provided to 

UESA (note 9) 
Interest on government investment (note 8) . . 
Net income for period (Exhibit II) 
Transfers and adjustments between 

UE&4 and DOE: 
Feed material investment (note 3) 
Other 

59,491 
523,723 

69,444 
161 

(29,496) 43,000 

59,491 
523,723 

13,504 

69,444 
161 

652.819 (29,496) 43,000 666,323 

Decreases: 
Transfers of programmatic activity 

revenues to DOE 1 S 9,367 

\ J 
119,367 

119,367 119,367 

Government investment 
September 30, 1980 $6,711,114 328,569 552,373 $6,792,056 



URANIUM ENRICHMENT SERVICES ACTIVITY Exhibit III 

Statement of Changes 
in Financial Position 

Fiscal Year Ended 
Sept. 30. 1980 

Fiscal Year Ended 
Sept. 30,1979 

(thousands) 

Resources provided: 
Gross revenue SI.379,163 

Less — Imputed revenue (DOE 
programmatic activities) 119 ,367 

Less — Advance payments collected in 
prior years and included in current 
year revenues 90,078 

Advance payments received from customers 
but not included in revenue (note 4) 

DOE appropriations provided to UESA 
(note 9) 

3 1 , 1 6 9 , 7 1 8 

173 

59 ,491 
SI , 229,382 

51,431,893 

114.162 

77,579 $1,240,152 

746 

i\ 
346,489 

$1,587,387 

Resources applied: 
Production of separative work inventory" . . 
Operating expenses requiring resources 
Acquisitions of plant and equipment , . 
Increased selected resources consisting of: 

Cash 
Accounts receivable 
Production stores inventory 
Prepayments and deposits 
Accounts payable and accrued expenses. 

(86,303) 
(15,981) 
13,510 
(4,138) 

(347) 

S 688,871 
157,582 
476,188 

(93.259) 
$1,229,382 

30.962 
255.943 

7.107 
(9.920) 

(20.127) 

$ 774,971 
149.605 
398,846 

263,965 
<J $1,587,387 



URANIUM ENRICHMENT SERVICES ACTIVITY 

Notes to Financial Statements 

Funds in the U.S. Treasury represent the 
amount of unpaid obligations under 
contracts for operating the three gaseous 
diffusion plants and contracts for 
electrical power procurement, plus 
unexpended appropriations for 
authorized capital projects. Cash with 
contractors includes bank account 
balances and cash drawer funds at the 
reporting dates. 

i 
Inventories are generally stated at 
average cost. The Balance Sheet does 
not include customer feed material 
valued alt $1 billion. Uranium Enrichment 
Services Activity (UESA) is committed to 
return this material to its trade customers 
after.enrichment services are performed. 

Due to a misclassification of UESA feed 
as trade customer feed, the UESA 
September 30, 1979, feed investment of 
$1.7 billion was, underetated, ;by" ',$6914 
million. The September 30,1980, balance 
includes a correction for this amount. 

Section 161m of the Atomic Energy Act 
provides for sale of squ'^,,.;materi^lj(^ a 
price, ; which win ^provide, reasonabje 

gbvenr^erSt. During 
f̂ Yis',\980; 1 m e t r i c tons of̂ this. material 
was .sold: Revenues in the amount of 
$75j1/mifii^ r^orded at the current 

price. Relatedi costs of 
}$32;T4mijlion'/resulted irT• a,,,net income 

income, as shown in Exhibit III, will not 
be included in future enrichment services 
pricing fSe^terminatibns since it did riot 
result from enrichment seiyices. 

4. The $466 mi(lion deferred credit balance 
at September 30, 1980, represents the 
unearned portion and related interest of 
$655 million in advance payments 
collected from toll enriching customers 
executing fixed-commitment contracts. 
Advances of $0.2 million were received in 
FY 1980. 

Interest was accrued using the per 
annum rate established by DOE for 
general application in the determination 

;, of schedule adjustment charges and 
advance payment interest credits; for FY 
1980 this rate was 8.202%: Interest credits 
of $38.1 million were accrued for the 
period. 

5. Shipments during the year were made 
from inventories identified by the 
operating tails' basis under. which they 
were , produced. Since toll enriching 
.customers continued", to supply feed 
materials on a 0.20% tails assay basis, 
product shipfjed during//ffiis.-. period 
included 386 metric tons of equivalent 
nprrnaluranium feed r^uiri^itoimairitain 
the.),higher ' operating L t a i l s j n prior 
years. This resulted in UESP^ revenue of 
$25.6 million. 

Enriching revenue 
° million applicable to schedule:4cijustment 

charges (SAC) resulting .from;deferraIs of 
separative work delYv!ljnifs-/u'hsler 
adjustable fixed-commitmentf fcontracts. 
N i n ety-f ive co ntractors »d eferned 
scheduled deliveries prionto October 1, 
1979, and paid S W G ^ d B ^ l i r 1980 
tol§iihg, $171'^: m iilibin^i ' 

-A.1 



contractors elected deferral during 
1980 and paid SAC of $8.9 million. 

FY 

6. Depreciation expense is calculated on a 
straight-line basis in accordance with 
established standard service lives. 

7. The S8.5 million loss represents the net 
book cost of plant and equipment 
retirements which had occurred during 
the year in connection with the ongoing 
Cascade Improvement Program. 

8. The calculation of imputed interest on 
government investment for the period is 
based on the average interest rate payable 
by the U.S. Treasury on its total marketable 
public obligations. For FY 1980. the 
average rate was 9.685%. The imputed 
interest accrual follows: 

(thousands) 
Separative work inventory: 

Finished inventory $162,869 
In process / 1.977 

Feed material: '" 
Plant and equipment 
Working capital 
Net operating income 
Advance payments 

Total interest accrued for the period 
(Exhibits II and III) 

$164,846 
176.263 
228,032 

31.015 
(28,615) 
(47,818) 

$523,723 

9. The FY 1980 Appropriations Bill provided 
that revenues received from the 
enrichment of uranium shall be retained 
and used for the specific purpose of 
offsetting costs incurred in providing 
Cranium enrichment service activities. 
Therefore, required UESA appropriations 
were reduced by S1.1 billion of such 
receipts. 

10. The allowance for fe«. J material Josses 
takes into consideration measured losses, 
materials discarded as uneconomical tp 
reprocess, and uranium not otherwise 
accounted for in material balances. This 
allowance has been established on the 
basis of experience over the past ten-year 
period. 

a 

ll 



URANIUM ENRICHMENT SERVICES ACTIVITY Schedule A 

September 30,1980, and September 30,1979 

£ 
a 

September 30,1980 

In process inventory -

Finished inventory: 
Preproduced 
Awaiting delivery to customers 

Total September 30,1980 

September 30,1979 

In process inventory 356 S 21.471 $60.32 

Finished inventory: 
Preproduced 27,511 1,358,531 
Awaiting delivery to customers . . 4,814 237,715 

32.325 1.596.246 49.38 

Total September 30. 1979 32.681 SI .617,717 $49.50 

The September 30.1980, preprodi;ced finished inventory of 27.424,000 SWU equates to ap-
proximately 30,920,000 SWl/on a 0.20 percent tails basis. \ 

h 

% 

o 
, ft 



URANIUM ENRICHMENT SERVICES ACTIVITY Exhibit III 

Plant and Equipment 
September 30,1980 

GASEOUS DIFFUSION 

Oak Ridge, Tennessee 
Completed plant and equipment 
Construction work in progress 

Total Oak Ridge 
Paducah, Kentucky 

Completed plant and equipment 
Construction work in progress 

Total Paducah 

Portsmouth, Ohio 
Completed plant and equipment 
Construction work in progress 

Total Portsmouth 

Total Gaseous Diffusion 

GAS CENTRIFUGE 

Onk Ridge, Tennessee 
Completed plant and equipment 
Construction work in progress 

Total Oak Ridge 

Portsmouth, Ohio 
Completed plant and equipment . . . 
Construction work in progress 

Total Portsmouth 

Torrance, California 
Completed plant and equipment 
Construction work in progress 

Total Torrance 

Other 
Completed plant and equipment 

Total Other 

Total Gas Centrifuge 

ADVANCED ISOTOPE SEPARATION 

Completed plant and equipment 
Construction work in progress 

Total Advanced Isotope Separation... 

TOTAL PLANT AND EQUIPMENT ,. . 

Acquisition 
Cost 

Accumulated 
Depreciation 

(thousaiids) 

Net 
Investment 

S 932,183 
168,053 

S 469,138 S 463,045 
168,053 

1,100,236 469,138 631,098 

1,159.388 
148,747 

562,948 596,440 
148,747 

1,308.135 562,948 745,187 

1,045,992 
110,524 

562,725 483.267 
110.524 

1.156.516 562,725 593,791 

3,564,887 1,594,811 1,970,076 

99,453 
196.200 

34,164 65,289 
196,200 

295,653 34,164 261,489 

11 
163.513 
163,524 

1; 
11 

163,513 
163,524 

10,131 
' 131,976 

3.919 6,212 
131,976 

142,107 3,919 138,188 

941 
941 

334 
334 

607 
607 

602,225 38.417 563,808 

20,196 
914 

6.141 14,055 
014 

21,110 6*141 14,969 

54,188,222 51,639,369 $2.54^853 



URANIUM ENRICHMENT SERVICES ACTIVITY Schedule C 

Cost of Production 
and Sales 

Fiscal Year Ended 
September 30, 1980 

Separative 
Work 
Units Cos t 

(thousands) 

Fiscal Year Ended 
September 30,1979 

Per Unit of 
Separative 

Work 

Separative 
Work 
Units Cost 

Per Unit of 
Separative 

Work 

(thousands) 

Enrichment operations: 
Power cost (schedule D) S 566,979 S52.42 S 665,032 S47.95 
Direct and indirect labor 14.596 1.35 13,736 .99 
Maintenance services 22.976 2.12 18.926 1.36 
Technical services 7.345 .68 6,617 .48 
Decontamination and uranium control 7.414 .69 6,455 .47 
Lighting, water, and other utilities 18,860 1.74 18,264 1.32 
Depreciation expense (note 6) 74.198 6.86 68,423 4.93 
Operating supplies and expense 1,646 .15 1,637 .12 
General plant services 27,004 2.50 22,945 1.65 
Other process services 2,741 .25 2,814 .20 
General and administrative 19,310 1.79 18,545 1.34 
Allowance for feed material losses (note 10) . 683 .06 840 .06 

10,817 763.752 70.61 13,870 844,234 60.87 

Add — Beginning in process inventory 356 21,471 60.32 1,620 90,122 55.64 

Less — Reclassification of DOE feed material 
from finished inventory (22) 

11,151 735,223 , 70.42 15,490 934,356 60.32 

Less — Ending in process inventory 274 19.325 70.42 356 21,471 60.32 

Cost of finished production 10.877 765.898 70.42 15,134 912,885 60.32 

Add — Beginning finished inventory 32,325 1,596.246 49.38 30,029 1,327,438 44.21 

Add — Reclassification of DOE feed material 
to in process inventory 22 

Add — Material reclassified from DOE 1,955 86,447 , 44.21 

Cost of separative work available for sate 2,362,144 54.65 47,118 2,326,770 49.38 

Less Ending finished inventory . . 32.409 1,771,120 54.65 32,325 1,596,246 49.38 

Cost of separative work sold (exhibit II) . . 10,815 S 591,024 S54.65 14,793 S 730,524 S49.38 

7 / 



URANIUM ENRICHMENT SERVICES ACTIVITY Exhibit III 

Power Costs 

Fiscal Year Ended 
September 30, 1980 

Fiscal Year Ended 
September 30, 1979 

Kilowatt Cents Kilowatt Cents 
Hours Cost Per kWh Hours Cost Per kWh 

(thousands) (thousands) 

Oak Ridge, Tennessee 
2.24 TVA purchased power . . 8,057,684 S193,288 2.40 7,679,639 $171,682 2.24 

Use tax 2,857 2.544 
Undistributed losses and 

other consumption . . (332,948) (284,117) 
Distribution cost 6,311 5.436 
Charges to other users . . (796,211) (21,628) 2.72 (791.481) (19,810) 2.50 
Charges to cascade . . 6,928,525 180,828 2.61 6,604,041 159,852 2.42 
Power reduction costs (net). . . (68) (661) 
Power recovery costs 694 705 

Net charges to cascade . 6,928,525 181,454 2.62 6,604,041 159.896 2.42 

Paducah, Kentucky 
TVA purchased power . . 7,803,288 187,958 2.41 7,451,233 167,064 2.24 
EEI purchased power. . . 3,866,959 72,235 1.87 4,875,914 89,192 1.83 
Undistributed losses and 

other consumption . . (155,489) (159,373) 
Distribution cost 3,424 2,996 
Charges to other users . . . (117,091) (2,684) 2.29 (113.737) (2,428) 2.13 
Charges to cascade , . . 11,397,667 260,933 2.29 12,054,037 256.824 2.13 
Power reduction costs (net)... (957) (2.931) 
Power recovery costs 175 109 

Net charges to cascade . . . . . . . 11,397,667 260,151 2.28 12,054,037 254,002 2.11 

Portsmouth, Ohio 
OVEC purchased power . . . 6,466,894 119,355 1.85 15,772,485 247,766 1.57 
Undistributed losses and <}i 

other consumption . . . (223,179) (355,795) 
Distribution cost 4,989 4,302 
Charges to other users . . . (81,527) (1,603) 1.97 (134.987) (2.188) 1.62 
Charges to cascade . . . 6,162,188 122,737 1.99 15,281,703 249,880 1.64 
Power reduction costs (net).. 1,785 703 
Power recovery costs 'J 852 551 

Net charges to cascade . . . 6,162,188 12E;374 2.03 15,281.703 251,134 1.64 
Total charges to cascade , . . 24,488,380 $566,979 2.32 33.939.781 $665,032 1.96 



Financial and Operating Data 
1 9 7 1 - 1 9 8 0 

Fiscal year1 1980 1979 1978 

Production (thousands of SWU) 10,817 13,870 12,550 
Cost of production (dollars per SWU) 70.61 60.87 57.32 
Sales (thousands of SWU) 10,815 14,793 12,408 
Sales (millions of dollars) 1,379 1,432 1,046 
Government investment (millions of dollars)2 6,792 6,245 3,761 
Plant and equipment (millions of dollars) 

Gross 4,188 3,736 3,412 
Net 2,549 2,169 1,874 

Power usage (millions of kWh) 24,488 33,940 32,872 
Power costs (millions of dollars) 567 665 555 
Power costs (cents per kWh) 2.32 1.96 1.69 
Finished inventory (thousands of SWU) 

Evaluated at operating tails3 32,409 32,325 30,029 
Evaluated at 0.20% tails 36,303 36,596 35,426 

NOTES: 

1. Fiscal years 1971—1975 began on July 1 of previous calendar year and ended on June 
30 of year shown. 

Fiscal year 1976 was comprised of a 15-month period from July 1, 1975, through 
September 30, 1976. 

Fiscal years 1977—1980 began on October 1 of previous calendar year and ended on 
September 30 of year shown. 

2. Beginning in 1979 government investment includes uranium feed materials needed to 
provide enriching services. Prior to 1979 this investment was not included in the finan-
cial statements. 

3. Separative work inventory is based on operating tails assay in effect at the time the 
enriched product was placed in inventory. 

32 



1977 1976 1975 1974 1973 1972 1971 

15,090 18,014 11,627 10,415 10,355 8,353 6,640 
47.29 43.62 35.01 27.35 24.43 24.85 23.80 
10,521 10,149 6,380 12,441 8,178 5,419 8,836 
790 684 376 554 266 165 236 
3,398 2,341 1,693 1,469 1,586 1,517 1,444 

3,064 2,630 2,368 2,171 2,102 2,063 2,055 
1,589 1,310 1,106 966 948 967 1,011 
41,789 49,538 31,063 27,653 27,271 22,004 17,546 
565 632 314 199 168 129 93 
1.35 1.28 1.01 0.72 0.62 0.59 0.53 

29,459 25,675 19,471 15.251 17,379 15.713 13,232 
34,360 31,016 24,456 19,100 22,084 17,702 13,232 


