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" and 100-psi lovel does not appear ¢

Stone & Webster Engineering
were called in to design a Haliog 18
ploying topping turbines to opem:"'

1250 psi, 900 F at the throttle,
prime requlsites influenced desigy T‘
the least over-all cost possible for M
and power (2) continuous servigy [, -

Foster Wheoler Corp designed gy,
clreulation boilers, p 85, for opey,
at high pressure Incorporating they
requisites.  They can fire pulveripy
coal, oil or gae. A conservative hea
lease, 13,700 Btu per hr per cu fi, m,
for fexible operation both from fuel &
and high makeup considerationa,

Under operating  conditiony
Whiting—{ecdwater with total wlyps,
solids of 150 ppm, 1 ppm silica; .
boller water of 10 pPH: 8 steam of
0.19% moisture—the problem of gilic,!
reaching refinery cquipment at the

i
¥y 1o bk READY for service in
¢ 1949.50, a 20,000-kw high:
are ‘u-lurbine plant is under con-
whction at Sulzer Bros, Wintherthur,
te Nordosuschweircrische Kraft-
éi’i A G. Its output will supplement
Swiss hydro system during the cold-

her months.

serious with these dual-circulation boj).
ers supplying steam. Moreover, blow)
down losses ere much reduced com.
pared 1o & conventlonal boiler.

makeup for the boilers. Several of
our refineries successfully use raw Lake
Michigan, Mississippl or Missouri wa-
ter as boiler feed at pressures up to 600
pei. Enough of it serves as cooling
water for process units to make it at.
tractive 10 (1) return it to the power
plant alter process use at 120 to 180 F
(2) treat Wt chemically lor boiler feed.

A recent wartime expansion ol our
400-psi steam-generating capacity to
1,000,000 )b per hr roquired a feed-
water-treatment system upon which we
drew for our high-pressure planning.
That system reduces boiler feed to the
lowest hardness gossible from use of a

Steam from tha dual~<irculotion boilers enters new 1250-psi header for dis-
tribution 10 the refinery aond to the topping units for byproduct power

Since a large portlon of the steam
supplied {rom the high-pressure topping
unit normally would go through

dod Lavols. For a cop
ventlonal boiler operating at 1000 1o
1500 psi an 189 blowdown bring
boiler-water concentration to the 1000
ppm level recommended by the Ameri.
can Roiler Manulacturers Associatios,
Solids carryover with the steam rum
about 1 ppm. Under these conditions,

c model shows general arrange-
of equipment in a building about
3579 ft. Operating on the h-p cyele
th turbinethrotile temperatures of
1 1200 F, efficiency is expected to
309 on heavy {uel oil.
mi<lesed Cyeto. The h-p or seml

cycle s belioved particularly

the refinery to steam turbines drive
ing pumps, blowers and fens at throt-
tle pressures of 400 and 100 psi, silica
troubles were of major interest. Pres-
sures and temperatures In this range
form the region where silica deposits
ere most likely to occur. Their con-
trol was a prime consideration.

The National Aluminaie Corp ex-
pressed the belief that a 1500-psi boiler
could operate successfully with 10609
makeup from Lake Michigan water
treated in 8 hot-process softener, They

2-s18go0 hot-process lime-

soda stege supplemented by phosphate
in an 1 sedi i

tank with filtration and deaeration.

In additien 1o our own water-treat-
ment system we reviewed the oxperi-
ence of several operating high-pressure
boilers (1200-1500 pai) with 1009
makeup. These employed zeolite cold-
water treaument. [nstallations equipped
with ordinary hot-process treatment fell
in the 900-psi range.

Silica Troubles. Certain of the high-
makeup 1200-psi plants under study re.
ported silica troubles in turbines. In

ducted experiments on a pilot
boiler® to determine nature of boiler
scale at this pressure with water treated
as we had at Whiting. These experi-
ments indicated sale operation,

An | lgation on 8
scale by this same compony showed
that dolomitic lime and ium ox-

ide added to 8 hot-process lime-soda
softener gave water of less than l-ppm
sitica leaving the softener. Slight im.
provements in design, plus sludge re-

circulation under close control, reduce

silica content still further below 1 ppm.
Plant Dasign. With this background

fact, many plants with small makeup
indicated a growing awareness of the
silica problem in boiler water.

0% {15)

of fc and operating studies

4 Beperimonts| Biudies of Bollev Scule &1 1580 Pyl,
0y J A Rsiies snt C Sachlin,

iding allica dep q keep
ing total silica concentration in the e
boiler water below 5 ppm; the pH &
about 11.0; the silica content of the
steam below 0.1 ppm. k

A comparison of these factors be OXI
tween the standard and the duslcirco- 78
lation boiler shows how well the dual
unit meets this problem. The dul'id
circulation boiler has two separate
circulaling systems, p 85, one in the coa
vection area, and the- other in the radi:
ant. All steam entering the 1250-ps! 4
header comes from the primary of
radiant zone. At the 18% blowdown,
sccondary section shows boiler-water
contentration as 1000 ppam, silica con g8
tent 6.7 ppm. The primary section—
the one supplying steam to the main—'f
shows boller-water concentration 352
ppm, silica comtent 2.36 ppm, tow
solids carryover 0.35, and silics i
sieam 0.024 ppm.

A further precaution against salids
corryover comes from the unusuall
large steam-collecting drum, radian
scction In Fig. 2. Drum Interpals wert
subjected to tests by the manufacture!
on o fullsized cross-sectional elemenot
of the drum.

More details of plans layout ond
operation follow in a second article.

ted.to plants of large output as the
Ligh density of working fluid ruullil.m
it pressurized operation permits
ler machinery and piping. As
wn in‘the diagram {a modification
the design described in Powam,
1946, p 74, and Oct 1946, pp 84-
closed cycle handles clean sir
ruly. This congints of & 2-cylinder Inter-
k¥ cooled compressor driven by an ait tur
b t regenerator and & recooler,
which vestores the circulating air to
' eriginal temperature conditions. Air
this cycle supports combustion in
ter, which raises closed-cycle air
T ond "n
sbustion products to lwo gas tur-
E‘},!l. one driving the compressor
pimping {resh air into the closed cycle’
id the other driving a generator to
ish useful output. Gas turbines ere
ties, with a reheater between.
: P.g ir-h. and Lyl
‘g’@g{ combination, In which fuel Is
ourned in the working medium, oper-
with equal pressure insido and
Patsuide the tubes, which eliminates
STtes in tube metal working at high
Itperature, High pressure on' the gas
"!d’f increascs specific-heat tranafer.
]}& et effect is a considerable saving
10 8 heater apace requirements.
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PLANT MODEL: Fareground, compressars

and driving turbines;

genorator, and upper part of combustion chombers; below, cool

OPERATION: Plo
tines)

KUP REVEALS {
mllnn only clean air (solid

nt consists essentiolly of two circuits, ong
shed |

and other combustion gas {da

incs)
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