tained by designing and developing new
equipment to use radioisotopes like io-
dine-131, phosphorus-32 and carbon-
14. To support these programs, we spend
about 15% of earned revenue on research
and development, a very large sum for a
normal commercial operation. These pro-
grams have proved quite successful.

Canada was first in the world in the

development of cobalt-60 beam therapy
units for cancer treatment. By 1961, 250
‘Canadian cobalt-60 beam therapy units
had been sold to hospitals and clinics
m 39 countries. There are now 30 com-
panies producing such units throughout
the world and their equipment has cre-
ated an annual market for more than
500,000 curies of cobalt-60 at an average
price of about $3.70 per curie. Our
Commercial Products Division supplies
about 70% of this world market. 3

Several gammacells and special irra-

diators designed by Commercial Prod-
ucts  Division, using cobalt-60 gamma
rays for the irradiation of materials, have
been installed in universities and re-
search institutes in Canada. Fifty such
units have been exported. The gamma-
cell is mainly a research tool to measure
and test the effects of gamma rays on
materials. If some of these experiments
are successful, new production processes
or better products could result,

Co-operative programs with Canadian
research institutes and other government
laboratories have given valuable data on
the gamma irradiation of food and food
products to increase shelf life, inhibit
sprouting, and to pasteurize and sterilize
some items, A mobile demonstration ir.
radiator has been designed 1o operate on
a standard commercial trailer, 1o process
potatoes at the warehouses of Cunadian
producers. If ‘the final results indicate
cconomic feasibility, the next step will
be full-scule production fucilities using
large amounts of cobult-60,

Muny importunt Canadian industries
use radioisotopes for research und proc-
ess control. They ure used in thickness
and density  gauging, particularly of
paper products, metal foils und similar
thin materinls.  The cigurette industry '
uses rudioisotope density guuges to con-
trol the packing of the tobuacco, provid-
ing u better product and less wastage,
Nondestructive testing of welds in all
fields is uccomplished using radiographic
techniques, with major Savings in time
und materials,

Estimates have been made ay 1o the
savings, resulting from such use of iso-
topes, Although figures are not avail
able for Canada, U. S, estimates in 1957
suggested unnual savings of $500 mil-
lion to U. S. agriculture and $200 mil-
lion to, U. 5. industry. A recent Na.
tional Industrial Conference Board re-
port (No. 87) estimates un annual saving
of $5 billion by 1965,

These figures ure very large but not
unreasonuble when one thinky of Increas-
ing grain production in the U. §, by a
few bushels 1o the acre, through im.
proved use of fertilizers developey by use
of rudiouclivcly.-lllwd P”o't"homs and
other elements. The numbers indicate 1he
order of magnitude of Savings from the
use of radiouctive materials. When we

add the benefits of their application in
medicine it is not difficult 10 argue that

T P

if atomic energy had produced nothing
but isotopes the effort and expense have
been worthwhile.,

Our Commercial Products Division
has grown in ten years from a small
group to a total staff of 260. Annual
revenues have climbed from $500 thou-
sand to $4 million. A loss operation has
turned into a profit operation. Isotope
sales have increased from a few curies
to 500,000 curies per year. We have
worked hard to gain and to hold a major
portion of the world market, The future
" looks good provided the research reactors
at Chalk River remain available for pro-
duction of radioactive material, and we
keep ‘up with the competition on design
of equipment and continue to give high
quality service.

Heavy water production

One aspect of atomic energy that may
casily result in a new industry for Can.
ada is the production of heavy water,
If the heavy water reactor systems work
as well as expected, they will not only
find application in Canada but elge.
where in the world, If we have a source
of energy — part fairly low grade
steam and part electric — that is ag
cheap as other world sources, then we
could become a world supplier of heavy
wiater, !

A heavy water moderated and cooled
nuclear power reactor needs nearly |
ton. of heavy Water . per megawatt of
clectric output, This means that, for
every 200 MWe plant installed, 200 tons
D40 must be supplied. The annual make-
Up requirements should be quite lowe—
210 3% — and will be disregarded in
this discussion,

The present price of
for heavy water should
$20 or below in g
reasonable size — 200 tons per yeur—
using a low cost energy source, Using
$20 per pound and: assuming that one
200 MWe plant per year is being in.
stulled (this could casily be the condi-
tion in Ontario alone by 1970) the vol.
ume of business f roduction
plant, 200 tons, is $8§ million per yer,

It is quite probable that by the  mid.
1970's modification and improvements to
the heavy water Feactor system we ure
now building will be jn the form of
other coolants — perhaps organics, more
probably light waier Steam.  Such im-

provements ‘Wil lowsr ‘the net 'costof

power but they wiy also lower the an-
nual requirement for heavy water. There
seems little doubt, however, that there is
4 very good potentiul long-term murket
for the output of u 200 ton per year
plant “in  Cunadu if the price i $20
per pound or lower, This could easily
fise 10 500 tons of 1,000 tons per yeyup
in the next fifteen 1o twenty years,

To me, this should be u straight pri-
vate indusiry,  private investor Venture,
There ure po security  restrictiony, The
technical informution is availuble from
the United States and there yre

$28 per pound
come down 1o
modern plant of

Severa)
small plants operating in Countriey gy,
side the United States. The Probable

market-“ihough not 100 cleyy 1
should be quite assessable Within
or two. The operating ¢
Cuanada’s first nuclcar
NPDL should supply some
needed.

Odayo_
. R Yeag
XPerience with
POwer ... station,
of the

Canadian commercial companics ;
now looking at the possibility of fiekd
ing the heavy water production e
The benefits to our economy
substantial.

Nuclear power

i~
For Canadian industry the most !

'3
portant aspect of atomic energy is

doubtedly nuclear power.

+ Nuclear power plants are n ':
ways very similar to COI\VCI:IIIO""

or oil-fired electric generating he 1
The gencrating end — that lst. t
bines, generators, condensers,

ers, wagter intake and outfall stn:":
etc. — are the same as those b 4 »
thermal plant. The boiler, how o
quite different since this is the e s
the nuclear plant whclrc zifll“
“burned™ in place of coal or oil.

This simiI:rity between nuclcu::
plants and conventional thermal e
plants can be emphasized with r¢ >
10 a specific case. We have anal

atio™
cost of Canada's first nuclear “"d
the 20,000 kw NPD (Nuclear "5

Demonstration) and have exp
various items of cost as percent
cost. Table | summarizes this direh
With a breakdown of costs e ( o
indirect and heavy water. The d‘“:o -
have been further broken down ey
clear”, “special conventional” and "%
ard conventional®,

p
e’

Table 1
Cost breakdown of NPD '
as percent total plant <=09‘“mI R
. Nuclear Cuvfg.‘;‘ ”'
Direct costs 17% 13% 23%
Indirect ' : ﬂ’
FOBMBIvituat swawin” «dme od) WHESY
Heavy water ... ste vl oWReFT Se

ROIRt s, . e,

DR

A number of interesting PO'::; e
Out in this breakdown. The iﬂd'm inee”
(administration and overheads, o

m
ing and development, and com
ing). ut 32% of otal cost of the "*'

are. much higher than "“m.‘" eold
lurgely because of the very high Ly
engineering and  development, san®
Stands at 219 of total cost: m ¥
oSt Would be only about 8% in 8 et
'clov:vemional plant where there i*
ttle development expense. .
The “nuclear” items of direct
Make wp- 179 ‘of the total M
nd the “special conventional” it¢
additional  13%. Taken togethel’ s
"1ems needing special consideration
UP 30% of the total plant ¢oM ¥
‘Pecial nature of these plants ml”u
¢Mphasized even more by '°°.k'” oot
4t the direct cost figures: a simpl s
culation shows that the nuclear .'m:ji'"
cial items make up over half the “=y
ooty With such o high proportiof
the direct costs ' associated wi~'h‘
conventional jtems, (he engineerit
are bound 10 be high, Tn this case
are at least twice normal. o alt
The items classified as “"""mrw""
mainly fn (he reactor and steam " g
areas of the plant. The major pi€ (ing*
the  calundriy and its various ﬁtfn‘"
coupled with (he moderator dump
ities, (he Primary cooling circuit s
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