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Nuclear Power

Nuctear Power Plant Control Consider
ations, By M A Schultz, Westinghouse
Eleciric Corp.

The development procedure for de-
signing the control system for a nuclear
power plant is basically the same pro-
cedure as for any other type of power
plaot but the presence of a nuclear re.

sctor as a component in the aystem’

imposes many uousual design prob-
lems. This article reviews general plant
considerations affecting control system
design giving special emphasis to the
features of reactor control.

The basic method of approach to con-
trol system design consists firet of study-
ing the plant operational requirements
and the plent control requi . Fol.

heat is extracted hy pauln:l a coolant
through the reactor, the heat energy
is then transferred via e hsat exchanger

to a turbine system, and the outpui

shaft of the turbins can be made to
drive many types of working spparatus.
The primary coolant iderations are
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dition means that the reactor can o -
over a neluron range of many décids
before ony appreciable usefvl powpf b
gins to occur at the' outpul. "Soms$
arbitrary number of neutron fstng
has to be iaken as xero power.
ple 19 of full load output M

NLY insulating fire brick

+full 3000F. It's highly
sn exposcd refractory
-up insulation. And

basic for control design, and it may be
mentioned in passing that gas, water,
—and liguid metals have been proposed
as reactor eoolants.

Start.up and shut-down requirements
aflect the control sysiem. Here the nu-
clear reactor plays a prominent part in
determining plant performance for nu.
clear reactors cannot be started up too
fost and never can he really shut down.

lowing this review a preliminary block
diagram of a control system to fulfill
these requi may be d
Howerver, aiter a study of this diagram,
it often becomes spparent that the in-
herent dynamics of the plant and the
characteristics and limitations of some
of its components are of utmost im-
portance. Modlificalions are then made
to-the proposed block diagram. Once
the desired operation of the control eys-
tem is fully understood, the problem
of synthesizing the control system can
begin,

* For the snke of illustration an ele-

In idering the output of the nu-
clear reactor there iy no such thing ms
“zero power”™ involved, right, sbove.
Even In a brand new cold clean reac-
tor which has been shut down as much
as possible an inherent source of neu-
trons exints which causes a certain
amount of nuclear fission to occur. This
fismion produces minute amounts of
power and in the process more neutrons
are released. This effect requires that
the reartor neutron output be monitered
conlinually to see that the neutron level
is kept under control. In practical cases
this monitoring means that instrumenta.
tion for mensuring neutrons must be cap-

mentary hlock diag of a p

nuclear power plant is shown lelt, above.
Here-the renctor s considered .merely
a3 a source of heat energy. When this
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able of operating over ranges as wide as
6 to 10 decodes and control provisions
must be provided over a similar range.

Starting up a reactor from a cold con.’
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is.only one of six types of
ile Insulating Fire Brick
e applications. All pro-
insulation, Allare light
hi low conductivity, high
ngth. These properties
binder furnace walls—yct you
[Badchieve imporaant fuel savings
ducti b

be considered 10 be the equiral
wero power. Transitions betwees
full power and 1009 full powerl
be made relativly rapidly, bui3ECH
couse of the safety aspects involwe
transitions from a cold stast-up m.'?g"
mede quite slowly. AIEE P
53.31.

Swith JM=3000 INSULATING FIRE BRICK

Sav fool with
J-M Hydreulle Sorting Refractaries

Johas-Manville refraciories mees every

udlicitased pr
B Hil5iiisilog Fire Brick assures

Water Treatment

Conversion of a Two Stago Hot Precets Insutating Brick Is an-

Water Softener. By G H Gowdy, Kt Eenandiog )-M fuel-saeer . .
baum, Co0 ing brick for back-up la-
f:;?":ﬁ:’p and § B Apple . 'h?ﬂl nd re'fnao:; linings. It

”ggrgc types, for tervice through
it possible to reduce the
ness of refractory linings

In 1949 a 16,000 gph two-etags:}Cg
lime-s0da hot:phosphate sofiencr ¥ ,B
stalled in the Kendall Square stalidl Gy
the Cambridge Electrio Light Co:
treat up to 309% make-up for
paig boilers evaporating 200,
hr each. In 1951 make.up demand
ceeded 20,000 gph ot times. A o
tank was considered to supply the P
demands. But conversion to het
reollts proved mora cconomicsl

The second-stage phosphate 855 x
tank now operates in parallcl wilh-‘,ﬁ
first stage tank providing 32-09%' -
scteling capacity. Three wore

Ty’
] g;!ll 1953

% Johns-Manville
RsT 1n INSULATION

‘need for castable, troweling and gunning -

spplicatlons for temperatures through
3000P, Firecrese® I3 used to cust special
shapes of all kinds. it is ready for use
within 24 hours, has negligible shrinkage
snd high resisiance to spalling. Blaze-
erete® is used 1o build and repair furnace
linlags. When gunned, It adheres readily
with s minimum of rebound loss. When
slap-troweled, it ecliminates laborious
ramming and (emping.
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Save Fuel with kM Aggregatss cod Fills

These lightweight inaulstions sre used as
fifls fo conserve heat in irregular spaces
where other forms of insulations connot
be economically spplied. They arc also
used as aggregares for mixing with other
materials to form insulsting refracrory
concrete. *hry. . 8. Fu. 06,

Send fer your free topy! This new bookiet
IN-113A gives full deeails abour J-M insulss-
ing materlals for service through 3000F. To
fnd out how they can help
cut your fuel costs, simply
mail coupoo.

Johns- Manvlille, Box 60, N.Y. 16, N.Y.
(ln Canads, 199 BaySe., Toraato 1,Ont.) B
Plesse send me, without charge, -
copy of brochure IN-1134A
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