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SWEDEN URANIUM DEMAND AND S U P P L Y

R GELIN

AB ATOMENERGI

STOCKHOLM, SWEDEN

1, POWER SUPPLY AND NUCLEAR INSTALLATION

In Sweden hydroelectric power has been the main energy resource but

there is now a foreseeable end to the economic development of new

hydro sites. Although in the future hydroelectric power will provide only

a rather small part of the necessary additional power, the hydroenergy

production in 1980 will still be about 60 TWh which will be approx. half

the electricity production at that time.

For some steam-consuming industries, eg. the pulp and paper industry,

it is often advantageous to have a combined production of thermal and

electrical energy. Combined power and heating plants will also be of

increasing importance for district heating from a central thermal supply

in big cities.

The additional hydroelectric power, industrial back pressure and com-

bined power and heating plants will however cover only a miner part of

the load growth up to 1980, the main part will be provided by condensins

power based on nuclear or fossil fuel.

In a study carried out by the Central Operating Management of the

Swedish utilities (i) the electric power production in Sweden in the 1970's

and the beginning of the 1980's is predicted to be as follows (table 1 and

fig. 1).
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Table 1. Estimated growth of production system

Hydro power

Nuclear

Condensing power
and back pressure
(mainly based on oil)

Peak power

V o t a 1

'970

10 700

500

3 800

200

15 200

Capacity

MW

1975

12 000

3 250

4 900

1 050

21 200

1980

12 400

7 500

5 800

3 000

28 700

1985

12 400

17 000

7 000

5 000

41 400

1970

53

1

13

-

67

E n e r

TWh oer

'975

57

12

21

-

90

gy

year

1980

60

45

22

-

127

1985

60

95

24

1

ISO

Increase
durir.c

the 1970's

MW TWh

1 700 7

7 000 44

2 000 9

2 800

13 500 60

According to these predictions it is probable that a great part of the

additional power will be provided by nuclear plants.

The Swedish power system is relatively large and closely linked to a

powerful transmission grid and there are also links with Denmark,

Norway and Finland. The conditions for introduction of big nuclear

units are therefore good.
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2. URANIUM DEMAND

The predicted growth of nuclear power will mean a rapidly increasing

demand for natural uranium. The consumption of uranium depends

very much on type of reactor, recycling of plutonium etc.

In this paper uranium requirements for initial charges and annual

make-up have been estimated under the assumption that only light

water reactors are installed up to the middle of the 1980's. Plutonium

is assumed to be recycled in the thermal reactor system as well as

uranium after re-enrichment.

Performance data for LWRs have been used according to the ENEA

study 1968 (2):

inventory for first fuel charge

running demand 0. 8 x 205

running recovery 0. 8 x 49

Pu-production 0 . 8 x 0 . 27

558 kg U/MWe

164 kg U/MWe, year

39 kg U/MWe, year

0. 216 kg Pu/MWe, year

The following out-of-reactor delay times have been assumed:

uranium procurement to reactor-in 2. 5 years

commissioning 0. 5 year

reactor-out to reactor-in, Pu 2.6 years

reactor-out to reactor-in, U 3. 3 years

The results of the calculations are given in table 2, fig. 2 and fig. 3.
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Table 2. Uranium demand for power production in Sweden

Annual d e m a n d ,

m e t r i c t o n n e s of U - O 0
J O

Cumulative

metric tonnes of U,O0
J O

Year

1970

1975

1980

1985

Fi r s t fuel charge

500

500

1 300

2 000

Make-up

100

700

1 100

2 100

Total

600

1 200

2 400

4 100

600

5 500

14 000

31 000

The table shows that the annual uranium requirement is estimated to

be about 2 400 metr ic tonnes of U-O0 in 1980 and ca 4 1 00 tonnes in

1985. The cumulative requirement through 1985 has been estimated

at about 31 000 tonnes of U , O 0 . If a 10-years reserve for running

installed nuclear plants is added, the cumulative demand through

1985 will be ca 47 000 metr ic tonnes of U 3 O 3 (fig. 4).
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3. URANIUM SUPPLY

The estimated rapid development of the production of nuclear energy

has made uranium supply a matter of great importance. The demand

can be covered by import and/or by production from known domestic

deposits. Prospecting may give new deposits which in the future can

contribute to the uranium supply.

3. 1 Impor':

Sweden has at present bilateral agreements with several countries

which can deliver uranium.

According to the agreement between the United States and Sweden

from 1966 USAEC will sell to Sweden the requirements for enriched

uranium for use in a few power reactors contracted during the begin-

ning of the 1970's. The agreement means that the supply with enriched

uranium for a nuclear capacity of about 2 500 MWe is guaranteed during

more than 20 years. Within the frame of this agreement Swedish

utilities can either buy enriched uranium from USAEC, in which case

the price at present is based on 8 $ per Ib U,O„ for natural uranium

or buy natural uranium oxide from another supplier and have it toll-

enriched by AEC.

The contracts for uranium deliveries which Swedish utilities have

made up till now have however not been with USAEC, the reason

being that it has been possible to buy uranium concentrate cheaper

than 8 SÍ per Ib U,OQ from other suppliers.

The bilateral agreement with Great Britain permits deliveries of

enriched uranium for Swedish power reactors. Deliveries have been

made for the Marviken reactor. There are no guarantees for supply

of natural uranium in the agreement.

The agreement with Canada from 1962 permits deliveries of natural

uranium.

The agreement with the Soviet Union from January 1970 permits toll-

enrichment.
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A Swedish utility has made a contract with C E A in France for

delivery during 1972-75 of 600 tonnes of uranium oxide and with

option for another 900 tonnes during 1976-80.

A variant of the import-alternative is joint-venture abroad. An

example of such a joint-venture is the French-German-Italian

co-operation in Niger for exploitation of the Arlit-deposit.

3« 2 Production from known domestic deposits

Sweden has very big low-grade uranium resources in the shale deposits

of the south-central part of the country. The most important deposit

is in the Billingen area. The uranium content of the "uranium-rich"

zones is about 350 g U,Oft per tonne and the shale deposits in this

area are estimated to contain about one million tonnes of uranium oxide.

AB Atomenergi operates since 1965 a mill at Ranstad in the Billingen

area with a capacity of ca 150 tonnes of U,O„ per year. A technical

and economic study of large scale exploitation of the uranium resources

shows that there is a possibility of reaching considerably lower costs

at plant capacities of about 1000-1500 tonnes of oxide per year.

A three-years programme is under way for development and verifica-

tion of the technical iniprovements necessary to take full advantage

of the large scale. The plant is at present operated only to the extent

necessary for this development programme.

It is expected that about 300 000 tonnes of uranium oxide from this

area could be exploited on a large scale at prices in the range 10-15 $>

per Ib U3O8.

Although the Billingen deposit is very large, only a few mills of the

capacity mentioned above (1000-1500 tonnes of oxide per year) can

be realized as the ore handling and landscape preservation are limit-

ing factors. The Billingen deposit must therefore be considered

primarily as a domestic reserve to be utilized to cover part of the

Swedish demand.
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3. 3 Uranium Prospecting

It generally takes 5 to 10 years from the discovery of a deposit to the

moment uranium production can start at the mill. If the ore is complex

and if uranium is difficult to extract with common methods, process

development work can increase this delay still further.

Prospecting can therefore not be considered a short-term alterna-

tive to import of uranium or production from known domestic reserves

but prospecting may reveal new deposits which could be exploited and

supply uranium in the future.

Prospecting for uranium in Sweden during the 1950's and the early

1960's resulted in several indications in different areas. Only

on« of these areas might be of interest. It is the Tasjö area in

the northern part of the country where uranium have been found in

shale formations in the Caledonian mountain range. The deposit is

still very little known but the shales of this area differ very much

from the alum shales of south-central Sweden and any economic

method for uranium recovery from this deposit has not yet been

developed.

The Swedish Geological Survey has increased its programme for

uranium prospecting over the last few years. Some indications have

been found in Pr e Cambrian rocks in the province of Dais land in south-

west Sweden and in the northern part of the country.

According to a statement by the Minister of Industry in January

the Swedish Government will present a proposition for the future

uranium supply policy to the Swedish Parliament during 1971.
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Figure 1. SWEDEN. Estimates of installed Nuclear Capacity

GW (103X MW)
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Figure 2. SWEDEN. Annual Uranium Requirements
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Figure 3. SWEDEN. Cumulative Uranium Requirements
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Figure 4. SWEDEN. Cumulative Uranium Requirements including
a 10 Years Reserve for Make Up to installed Nuclear Flants


