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Transient Conditions -in Boiler -

Foed Pumps Attract

Centrifugal Boiler Foed Pumps Undor
T Op Ing Conditi By
Igor ] Karassik, [Porthington Pump
Corp, G H Bosworth, Bechtel Corp, and
® D Eluon, Pacific Cas and Electric
Corp.

The study of transient conditions in a
steam power plant and of their effect on
the centrifugal boiler feed pumps as-
sumes the characteristics of o mopping.
up operation. For years we have been
developing power plants to operate al
ever increasing steam prossures and
temperatures to improve oversll thermal
cficiencies. It follows, therefore, that
the problems introduced by transient
conditlons have grown in complexity
and severity with time. Yet it has been
only recently that much concern—or
even intercst—has been given to these
problems.

The authors' present paper supplo-
ments the theoriea presented earlier with
experimental data, develops a simpli.
fied method of evalusting the relative
safety of s given Installation and en.
larges the scope of the field covered by
including an anaylsis of problems which
may erise In closed feedwater eycles.
In additlon, problems akin to those pre-
sented by transient eonditions and aris-
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Greater Attention

ing from tho use ef common spare
pumps in adjoining units—in ecither
:

perienced and will depend on a numbe
of {actors peculiar to each Imullulm.r
The sllowable rate of decay stars .;
1o at no flow (because the residencs
time s infinite), rises 10 & maximog
somewhere in the vicinity of 700 tom
per pump for the example case the ng.
thors pick and (alls back 10 rero at .

1250 gpm, where the available NPSY . 4

exactly balances the required NPSH
We must rememher, however, 1hay vper:
ation of boiler feed pumps at abnormy).
Iy low flows is prevented by satomaiic
controls and that 1250 gpm per pump
Is greatly in excess’ of the maximum
feedwater flow demand for the unit the
authors have under consideration, Thus,
If we assume that the minimur permis.
sible flow without recirculntion is 125
gpm, the allowable pressure decay rate
at low flows will be 10.5 fect per min.
ute, or opproximately 4.4 psi per min.
ute. 1t should he considered that under
low load operation a single pump may
be running. Under theso conditions, the
residence time for any flow is effoctively
doubled and iherefore the allowsble
rate of pressure decay shown on graph
is approximaiely halved. Since such
a sltustion moy Incrense the danger of
operation, it follows that, for a rigorous
analysis of an installation where more
than one pump is installed for normsl

open or closed cycl ¢ included In
the ecope of this poper.

These problems for open cycles sub-
divide into twe groups, namely, prob-
lems arising from an Interruption or
reduction In turbine load snd problems

" caused by sudden increases in this load.

Here is how the authors approach theso
problems.

The effect of n sudden drop in elec.
trical load is for the wrbine governor
to reduce the inlet stoam flow so as to
mointain the proper ralation to the gen-
erated power. The consequence of this
reduciion is n proportionnle pressure
reduction ot all of the successive stages
of the turbine, including ths bleed stage
supplying steam to the direct contact
heater.

It Is possible during this period that
the NPSH (net positive suction head)
available for the boiler feed purmp may
be reduced scriously because of the
henging relationship b the de.
caying heater pressure, above, and the
feedwater temperature at the suction
end of the pump. The magnitude and
duration of this reduction will’ vary
nccording to the load drop that is ex-
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the allownble rate of pres
sure decay must be determined for sin-
gle pump aperntion as wefl as for all
puraps on the line.

The assumptions concerning the sc- - ;

tion of the controls involved are subject
10 wide interpretation. For instance,
the action of the feedwater regulator
makes it dificult to predict how soen
after the load drop the feedwater fow
1o the boflor will become stabilized with
relation ¢o the turbine throtilo fow.
While the majority of large steam power
plant Installations are provided with
three-clement feedwater control, thers
are variotions as to the manner ia which
those controls are adjusted. [n general
the feedwater input is regulsted to par
sllel closely steam output, hut the con-
irol Is sometimes adjusted to vary the
boiler water level with the lond o1 8
precaution agalnst the cffocts of “swell
and “shrinksge.” Thus, while the water
flow will go down with steam flow, the
tate of drop may not be quite as fast
as that of the steam flow. In additlon
the : diton proht are
just as likély to occur in installstions
(Continued on page 156)
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fRES THEONLY insulsting firebrick
(Batwithstands s full 3000F. le's highly

ent both ns an exposed refroctory
g or 08 back-up insulation. And
M-3000 is only onc of six types of
has-Menville Insulating Fire Brick
s1de for these applications. All pro-
ide long-lifc insulstion. All are light
weight, have low ductivity, high

Reduce your fuel costs and huild better furnace linings
with JM-3000 INSULATING FIRE BRICK

R

rectural strength. These properties
¢cmit thinner furnace walls—yct you
o achieve important fuel savings
d incrensed production, because
‘M lnsulnting Fire Brick assures
ilck furnace responsc.

;f=-0.Col* Insulating Brick is an-
outstanding J-M fuel-saver .
th load-bearing brick for back-up in-
fon behind refeactory linings. it
omes in three types, for service through
’”y-m{k.e: - pol:lbl’e to reduce the
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Save Fuel with &-M Aggregates and Fill

These lightweight insulatlo

fills co conserve heat in irregular spaces
where other forms of insulstions cannot
be ically applied. They aro also

for P 'l
3000F. Firecresa® is used to cast specisl
shapes of all kinds. It is ready for use

used as aggregutes for mixing with other
maserinls to form Insulating refractory

within 24 hours, has figibloshrinkag
end high resistsnce to spailing. Blere
erete® is used 10 build end repair furnace
Yinings. When gunned, it adheres readily
with a minimum of rebound loss. When
1 ted, it elimi Inborious

Xessa. of y linings
much as one-third,
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