TRIP-THROTTLE VALVE, cbovo, reploces
the oll-tripped nonretum veive, shown be.
low, in tho turbine-axtraction lina 16 cllow
the units to oparatn on mixed pressure

120,000 1b per hr continuously a1 400
psig ond 700 F, buming pulverized
cosl.

The obvious addition seemed to be a
new 7500-kw condensing automatic.cx.
fon turbine al ido the exi
units. But a study of steam ahd elec-
tricol loads showed that while the mill
runs the steam demand is never less
than 100,000 1b per hr. This suggested
a backpressure turbine. Further study
showed that a hemt bslance could not
be achieved at all limes without gener-
ating somo condensing kw. Since the
condensing power is always amall, con-
siderstion was given 1o rebuilding the

isting turbines to mixed.p op-
cration. This could be done by simply
replacing the posiiive-closing nonreturn
valve with & trip throttle valve in the
extraction line of each unit, eketch
above. This allows either admission or
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ORIGINAL PLANT LAYOUT feotured two 5000.kw outomatic-extroction conden,.

Ing turbines which took 400-psig 700-F steom and supplied 20-psig steam to my "’:

extraction of low.pressure steam as de-
mands require, top of next page.
Over the years, steam pressure in the
driers had been ralsed from 20 to 40
paig; it may be raised 10 50 paig later.
The left-hand performance curve, at
bottom of p 73, shows maximum flow
to exhaust of 40,000 1b per hr with en
extraction pressure of 20 psig (85
psin). Flow through a turbine section
varies directly with the absolute steam

to pass o steam leskage of 5000 Ib per \ &
ke, to ventilate or cool the turbine. 'n,.‘:‘

backpressure turbine will furnish Mewn §
10 the mill up 1o either its capacity u
the demand. 1f steam demand s grwa
than will pass through this turbing g
the prevailing kw load, the reducizg.
volve will furnish the bolance and e
condensing turbine will merely fon}
passing 5000 1b per hr clear through v |

el it o 3

pressure shead of that section. Hence,
with 40 psig (55 paia) at the extroc.
tlon opening, {low through the turbine
exhaust section would be 63,000 1b per
br.
Adant & d E.ch 4,
has 6000 sq ft of surface and handles
40,000 Ib per hr of eteam. With
d stecam flow thsough turbine
exhaust, condenser capacity bad to bo
increased. An idea to replace the exist.
ing units with new, larger ones was
discarded in fovor of the following
scheme. It was found that by raising
circulating-pump speed from 690 to 870
rpm enough water could be furnished
to each condenser to handle 60,000 1b
per hr of eteam, With 80.F cooling
water an absolute pressure of 2 in, Hg
¢ould be maintained. This requires a
SO-hp motor to replaco the old 30-hp
one. The higher cooling.water velocity
not only increases heat transfer but
helps keop condenser tubes free of silt,
Spoed Governing. To benefit most
trom the high efficiency of the 7500-kw
back-pressure turbine, as much steam
os possible should be passed through ft.
To do this, frequency will be held by
the new unit. The old 5000-kw tarbine,
running psrsllel with the 7500-kw unit,
will hold the mill steam pressure (40
paig). Speed governor of the 5000-kw
unit will be set to keep its high-pres-

the cond This cooling steam will {
not quite carry the no-load losses o
there is no danger of runaway.

1f, as will normally preval), lha h
load exceeds the power

Y et o3

4%

- r to
: :::;mory fimits (£0.1% for gradual

GUE;" $feom Aeeder

vernor would give about 6%
change lor this load range.
Therelore, . this turbine fs  being
equipped with & hydraulic apeed cor-
keep speed changes within

lasd or Bow change).

Presure governor on the 5000-kw
mnised-pressure turbine must govern for
fSow cinges far beyond its ariginal cap-
abilities. This control (1928 design) is
being replaced by s modern design that
will bold pressure within %% pst when
low ehlnsen are gradual. With thess

it Is d thet both

mill steam, the control on the puf
valve will open it to allow enough stean
to pass through the backpressure nu~$
bine into the mixed-pressure turbine ts
tho condenser to generate the needed ||
kw. This arrangement will produce any ¢,
kw demond from 0 to 12,300 kw andg
any mill demand from 0 to 210,000 b
per hr within the limits of the righty,
hand chart, bottom of page 73.
Speed governor on the. backprmm‘ f
turbine must govern over a kw nnnd
0 to 12,300 kw. This [s 12,300/7500, at
164% of iis rating. An ordinary

COST COMPARISON
1500.Cw Coudeming Usitecslon
and Nososodenstng Turhism
Caadonsing:
e
P :'me arwaction
Terbine.ge cnuee
ater
sa0n ’
[] 16000
1008 .
—_—
12400

Noar
ronden

i?
i !
i
ti
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tnrbize
320,008

oallisries ...

Nehoitding old
tocklens L..eee

Now cosling:
waiar lim..

$38,900°

sure valves closed at f ics above

59 cycles, Thua, these valves will ordi--

narily be closed.
First high-presaure valve to open end

1 ({7)

the grid ion valve will he drilled

M Ih- ow Inctade (I) lewer temndsties a‘
(1) lewes

nonceodse!
l'vlu Toyem (‘, lowsr torbine I..ullﬁl-

s

’
1
N
Annas) fuel sarlny 135,008 A
i

L
POWER ¢ Fobrvery 1M

" speed and pressure governing will be

weceasful,

Perlermonce Comparison. Heving de-
termined that the tusbines and conden.
wcrs could be adapted easily, a study
was andertaken of the economics of the

- aliernate schemes. The turbine mnnu-

facturer furnished data on (1) the old
turbines after rebuilding (2) a new

120

D T LAYOUT USES 7500-k L]
€D PLAN now kw o
mcl\::llnze old units as combined mixed-pressure and auto-

turbl

1500-kw buckpnmure turbine (3) [
new 7500-kw

. Preferred op passes a!l steom

(hvvunh now unit first, old unit's Iov -pressure end os noeded

n given kw and steam demand. This is
the eﬁclency of a straight non-

traction turbine, Combined perform.
ance of a new 7500-kw backpressure
turbine, operating In conjunction with
one rebuilt 5000-kw condensing mixed.
pressure turbine, was plotted in solid
lincs as shown in lower righthand
graph. Performance of a 7500-kw con-
densing extraction turbine, operating
alone under the same conditions, |
shown by the triangular points; 5000-
kw unit performance is shown by the
circular points.

At all flows to throttle above 94,000
ib per hr the combination is best. If
flows less than this prevailed, the kw
load would be low enough so one 5000-
kw turbine would be run alone anyway.

At 5000-kw 60,000.1b-per-hr extrac.

cundennn; turbine is so much greater
than the head end of an extraction tur-
bine. Fuel saving with this operation
has been estimated at $35,000 per year.

Cost comparison of a 7500-kw con-
densing extraction turbine and the plan
chosen Is shown in the table at the bot
tom of p 72. The backpressure turbine
is Jess expensive; also, no new conden-
ser and piping are needed. A new con-
denser would have meant installing &
new 200-ft 24-in. water line from the
canel. The investment saving as lsted is
only partial. This figuro of $58,000 does
not 1ake into account the lower loun.
dation cost for a noncondensing tur-
bine, lower-cost plping layout and lower
turbine-installation cost. In addition to-

Rl

tion, performances of all these
menis are identical. At high fAows the
combination arrangement shows as
much as 20,000 1b per hr less flow for

these od ges there is cas
pacity to supply a new large paper ma-
chine when conditions warront its In-
stallation, .

;
bl Rictritiem Mvorree Tiow Rib i
Hd!rbllln mn!marm. 200 mﬂﬂ.:;mwm-w;vv ! - 7
100 —Lah— = w—!-h-wwmo--m. Jg/
” ' -
iy 90! LI “'“. .
e AT/ gmo—-—aoohm“g;mo;/ ’
] /"" Sl 8 0 1819 extroction f
] o "
:l'u v/l vz %""“‘mnw v f‘
_A
g f y /’ .‘\‘ Mg‘ Legina
\ /4 £ Ew 7 ’ ——Exdsiing S000-kw uritct
G o
€ 4 “// P 4‘.1‘ o0 ; '/.;, . Emmnarmt-w ]
H A LT " grs g A ) s pertormance point \
4] €, //ﬁ' 7 & 7500-1» outomate: - 1
2 L~ L~ eirocton coneng |
20 40}t
20 el |
l
0 bl ™ L LLI
Garararr auttxr, 1000 ke

Gensrator output, 1000 Kw

mlmnu CURVES of the original S000-kw turbincs when
N ting with 400.psig 700-F steam and extracting 20 paig

POWER .

February 1948

COMPARISON OF P(RFDHMANC! CURVES shows wwﬂu ofil.
loods

ciency for the

at high

o

tm n




