Welding Saves Costly Pump Casin

Shock from rapid load changes in these 1600-psi boilar feed
pumps called for inner m.'uiv;gs made of chromium steel, an
alloy difficult to cast without flaws. Carl Barlow tells how care-
ful casting procedure and welding* licked the leak problem

® Tue Harsor Steam PLant of the
City of Los Angeles is built directly
over the dome of & large oll field. Be-
cause this location makes it vulnerable
1o seismic shock, station design incor-
porates more salety foclora than can-
ventional plants of equal capacity.
Original unit No. 1 and recently in-
stalled unit No. 2 are designed to pick
up load quickly,

Whilo this is one of the world's most
modern sleam-generating plants, five
years' experience with unit No. | bears

made in certoin operating paris of the
plant. .
Designed as o hot standby for quick
pickup if the other energy sources in
tho city fail, No. 2 unit operatcs as o
spinning rcsorve genersting 5000 kw
when idling. Capable of withstanding
e shock, it picks up to 75,000 kw
in a few minutes, delivers it for two
hours, and then returns to 65,000 kw,
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Feod Pumps. When “oulagy
In one or more transmingn lizey
the qullck pickup beging 1o
one point of great lo ok 4
the boiler feed )nmm:.d A.:‘Tgm
they force lecdwater |lmm.|, 8
heater and into the boller dn",,.e ;
dperates at 1050 psl. Whep plant
one .al IWo pumps carries the load )Y
maximum capacity, both
parallel, with their oulpulp'“:,p]’nx iy
2210 to normal fullload up‘;
ogainst a variable discharge bead, o !
tion kpnl“:m and temperature, g
quick pickup they som §
handle cold pwale: imes bare
On standby, the, pumps normally 1,3
water at 12 psi and 245 F from o 43
acrating-heater storage tank. Upen o
“oulnge,” pressure increases to 1
psi and temperature to 360 F. Ay esty
demand ot the turbine throttle
creases, suhsequent flashing of waies i
the boiler drum surges the pumps [
zero pressure to fullload condition
This surging puts a terrific siress o
the pumps because at this time they
each hondling full capaciiy—375,000)
Ib an hr of water. Originally the pump
had inner-volute casings of carbea)
steel, Fig. 1, and handling such
enormous quantity of fcedwater andes
these high-stress conditions proved i
more than the metal could long endure;
After 7000-hr sarvice one casing g1vj
way. ft was repsired by fill-welding)

A
of chromlumesteel alloy for other
indicated that it possessed all
red requirements. Of those con-
4, 11%-139% chromium alloy
[5TM No. A221-39, Class A) has the
7, ductility at High temperatures
d_b [east corresponding britileness
Pfrom temperatures. It loats about
A to five times s long as carbon
Pred under extreme wear,
cilinrities of this alloy make it
dlt to cast, All parts of the mold
‘sections join must be gated and
o large risers used. The 11%:-13%
oomium alloy has amazing thermal
jshness and does not readily fow
g restricted areas. After pouring,
tho metal {s no longer plastic and
ling between 700 to 400 F, it has &
it snd suppressed transformation.
0% creates intemal stresses that result
[oleracking. B

be slloy must cool completely in
r‘meld as it will air-quench and set
PR itdded stresses at temperaturcs -os

2xss 400 F. Since this sluggithness
‘inherent quality of metals of this
it s nataral to suppose they would
o sbow 5 tendency to crack from
caused by high. hest during

sparc casing and element wers useds
while the manufacturer overhauled thel
carbon-stee] casing—a costly processs
thol might lead to the loss of a pump.
during “outage™ when it is most needed.
Alter 15,000 hr of servics the casings]

oo view of seols on No. | suction ond discharge parts
in Fig. 1 to moke tests with cold water at 1200 psl

3

the Utility Electric Steel Foundry of
Vernon. Tha castings were poured dur.
ing & damp foggy night. On errival at
the foundry next day ft wos learned the

After the seal plates ware welded to the suction and dis-
charge ports thay were deilled and tapped for test piping

ditiondl units under construction, the
plant will have a total of 18 pumps.

A conference on the new casting pro-
cedure resulted in revising the foundry

night crew, with heavy p and
the nced for molds and space, had re-
moved the castings before they were
completely cold. | .

The air-quenched alloy at once be-
gan to show its pecullaritics. Internal
stresses were manifested by a myriad
of tiny cracks on the surface and some
decper pits. The foundry elected to
chip certain sections and £l with weld

¥ to gthen cenain
Six replacement castings were poured
on o bright, warm day and lelt in the’
mold il cold 1o prevent surfzce air-
quenching. No surlace cracks or other
exterior defects were apparent upon
removal from the molds,

Hydrostatic Tast. Because the con-
tractor did not wish to chance a repeti-
tion ol former trouble he gave tho

metal before sending to the 2
After rcceiving the 'castings the con-
tractor proceeded with the rough ma-
chining. As it progressed, small cracks
localized into larger ones that extended
through the castings,

Alter several machinings the castings
were subjected to n hydrostatic test and
many leaks found. An attempt to make
repairs by fill-welding was not success-
ful. The contractor mow renlized that
the procedure would have to be more
precise for slloy castings than for the
carbon steel previously used.

This costly experienco showed the
need of o different procedure. Time

ing, or § diately But
the proper procedures for pre.
Ung, welding and stress relieving
Lt lollowed they can be welded with-

were beyond repair, and it was evidat
they would liove to be made of more
enduring metal. ;

Chromium Alloy. The lleuﬂ'dﬂip,
section of the Dept of Water and Pove?;
hod conducted cxtensive research fﬂf
an alloy with higher wear-resistisg
qualities, which would also resist oxtg
dization and be suitable for high-te™

e
fCatting the Alloy. Tha Byron Jack-
s, Vemon, Calif, had the origi-
calract 10 supply the pumps for
t.No. 1 with: corbonateel volute
't casings. The company was also
' the job of replacing these cas-
@ use it was the successful bid-
pf °1 pomps for unit No. 2. They or-
castings (or_bolh contracts from -
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qui of the original delivery
date had expired and the production of
now, completed casings would require
120 days. The Dept of Water and Power
extended the delivery date, because of
the serious problems involved in this
new experimental type of casing. Ob-
taining fnished inner-volute casings of
this alloy was deemed axtremely im-
portant because they would save many
replacements in the Harbor Steam
Plant. With one unit operating, o see-
ond schednled for operstion eorly in
1948 (now in operation) and three ad-

s hyd; fe test before ma.
chining them. Steel plates were fitted to
the suction and discharge ports, welded
in place, and drilled and tapped. for
pipe connections. Tests with cold water
at 1500 psi were mads. No exterior
leaks were found, so the castings were
delivered for machining. Fig. 2 and 3
show method of sealing ports.

Rough machining was completed
after the exterior test. Next came part
of the semifinished machining, only the
mating laces and semifinlsh bore being
done without removing the seals. The
casing was then hydrostatically tested
again. In the necond test the inner cas-
ing was assembled in the outer barrel
and tested with cold water at the dis-
charge nozle of the outer barvel, thus

+ giving a crushing pressure similar to
shutofl head in actual operation.

This test similstes the action during
“outage” when the pump works ot
maximum discharge pressure and the
boiler drum reaches required liquid
Tevel. At that time the automatic valves
close“and the entire pressure is sud.
denly thrown into the area hetween in.
ner cosing and outer barrel, Fig. 1.
Factory test is conducted at 3800 psi,
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