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Feedwater System

. may use ono of two schemes
shown sbove. First scheme uses con-
ventional barrel-aype pumps at constant
speed to develop 2000 pala through last
two heaters. Varisble-speed h-p pumpe
boost water out of last heater to 5500
peia. Each of two pump sets will hove

ingl tor drive. Second scheme uses

'%. i ltel, the unit acts as one
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e ecya:cone end. Contl beating
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position varies with the tem.
carbon steel at tho feedwater.
nd, and atainless steel at the
emperalure steam-outlet end.
ief eyclone furnaces will burn
d ol to fire this unit. Gas Jeav.
ik& primary fumace will be cooled
. belore entering the convee-
7 ‘l'eec. Recirculated Rue gas will
Tkt Coolant. This will prevent slag-
JEARTal the convection surlaces.
[GsWleaving the convection passes
tubular-type air heater, the
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Station Heat Balance...

Preliminary details of a new unit In-  pressurc now being used in a few plants,

corporating the advantuges of very high  This factor leads to adopting small-
steam p es and P es were  di tubing at the high end of the
revealed recently by Philip Spom, cycle to develop needed strength with an
President, American Gos and Fleciric  economy of materials.
Service Corp, in an anicle in Electrical The supercritical steam pressure
World, June-29, 1953, p 72.6. The new- menns elimination of conventional boiler
120,000-kw unit will replace Unit No. designs. The steam generator needs no
1 (40,000 kw, reheat) at the Philo Sta-  drums because boiling is not involved.
tion of the Ohio Power Co. This unlt  The unit utilizes the ance-thzough prin-
was installed in 1924, ciple of hesting. .

Powen's dimetric schematic sketch, The once-through feature, and utiliza.
above, shows the preliminary heat-bal- tion of cyclone furnaces, is expected to
ance arr being idered as a  result in a very compact steam gen-

new pump arrangement. Walef &
tioning and control of solids ic]3
steam generator, turbine and other
of tho cycle will have 1o ba W
carclully. There will probably beiN
concepts doveloped in the field of:
water trestment, 1

Seven stages of feedwaler bei
reflect the great economy of the ity
erative cycls with the high hest:B
used in this plant. Highest n ,
heaters used in o few moders pig
today is efght, Deaeration will belf
formed in the fifth heater usiof _!’

ressure requlstor at the
Tibrottlo contrals the pump

basks for design. Tt conforms closcly erator. Head room needed should he H ire 0 maln steam fow and tem-
. peig bloed ateam [rom the msin .

to Cycle VI, which wo were talking unusually low. The 1050.F throtle ~ Whilo superior performascil 'q:hn':l:ull'he ﬁ:l'l’" rate.

about on the preceding page. The plant  temperature d ds using it hisved 8t the of more ! passes will control

will use double rehealing. Steam con-
ditions a1 the throttle and two reheat
inlets are (1) 4500 palg, 1150 F (2)
1150 paig, 1050 F and (3) 165 psig,
1000 F.

New Foaturos. The throitle pressure
i3 Just about double the highesi steam

materiols at the outlet end of the stesm. PrTlores st the two reheat

generator tubing, steam leads, and front
end of the h-p turbine. This Lempera.
ture is 50 F above the highest now being
uscd.

‘The 5500-psig (cedwater pressure re-
quires 8 new design of pump, perhaps

plicated equipment, this is offset bl
smaller over.al] size of the uea®(EH
arator, turbine and condenser 44
sketches, lower left and right Il
and 83, shaw relative sizes [or
I, IIT and VI as higher seam
and mare complicated cycles ar®

re of starting and tramient
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rifices will pags fluid 1o the
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iwo pumps in parallel under deaerator
to raise pressure directly to S500 psia
for flow through last two heaters of new
deslgn for these high pressures,
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Performance ...

... depends a great deal on the stesm
conditions used in a sicam plant. AL
1050 F, with cither single or double
reheat, litile gain in efficiency can be
ohtalned a1 pressures above 4000 psig.
Boostiag the temperatures to 1200 F
keeps cfficiency rising with pressure
increase to shout 7000 psig. Philo Unit
No. 6 i expected 10 run a1 8500 B
per kwhr. This is an over-all thermal
cfficiency of 40.39%, highest 10 he ol-
tained so.far.
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Turbine-Generator...

... to be buili by General Electric
Co will be a single-shaft machine run-
ning at-3600 rpm. A special h-p tur
bine in landém with reheat turbines of-
the reverse-flow type and a doubleflow
1-p turbine makeé up the unit.

Steam a1 4500 psi, 1150 F from the
steam generator will pass through four
steam lends to four pairs of stop and
control valves at the [ront of the tur-
bine. The throtiling control valves vary
steam pressure to the frst stage of the
h-p wrbine. Intercept valves in each of
the hot reheat lines will protect the tur-
bine Irom overspeeding In event of o
tripoul.

Stop and control valves, steam leads,
flanges and part of the inner shell of
the h-p turbine will be mode of austen.
hic materiols. GE Is now studying the
rolor to sec whether it may be made of
ferritic materials with steam cooling,
ar whether the high-temperature parts
must be made of more costly austenitic
materials.

The h-p element will be of double-
shell construction; the low-tempersture
parts of the Inner shell and all the outer
shell and fittings ore to be of ferritic
materials. From the first reheal point
to the condenser the turbine will be
built entirely of ferritic moterials.

Two scts of rchest stop and intercept
valvea must be provided. A specis! inl.
tial temperature regulator will sense the
steam temperature at the turbine throl-
tle and wili close the conirol valves if
the temperature drops sither too low or
too fast. This will protect both the
sieam generator and the turbine by pre.
venting a condition like waler carry.
over should the fire be lost. The pro-
tection acheme is similar to that given
by an initial-pressure regnlaior on a
conventional boller.

Beecause  of limiled cooling-water
availabllity, and to use existing tunnels,
the main condenser will be of 2-poes
design. Tt must he completely tight.
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