rection of atandardization wust take
Into scoount the basle fact that the
prime purpose of these turbine-genera.
tors s to supply st lowest cost the
power snd stesm needs of industries
whose job is the making of paper, or
aoap, or gasoline, or some other prod-
uct. [t would be no service to theso
industries to raise the cost of power.
But it is possible to suggest the elimi-
nation of certain variables that will
greatly decrease the number of passible
combinations. A proposal for simplify.
ing the variables is shown in the right.

" - hand column of pege 75. These are

offered with the thought that they will
61 more than hall the cases without
handicap, It would be shsurd to think
that specials would no longer be re-
quired. Cestainly a plant now in ex.
istencs, at 50 cycles, 11,500 volts, with
Initial steam conditions other than
standard, would find it impossible to
use the proposed standard unit. [n
such g casc the unit bought would be
considered a apecial, but it Is unlikely
that it would cost more or take longer
to build than if there were no stand-
ards. Standardization docs not increase
the cost of specials, it reduces the cost
of standards, .

Industry is not yet ready for the
simplifications proposed on page 75.
It a1ill needs the type of turbine typi-
fied by Fig. 1, even for some of the
smaller ratings. Such turbines com-
monly maintain steam pressure con-
stant at each of two pressures, satisfy
the plant requirements for power, and
often i freq ficiently
constant for synchronous-motor-type
clocks. What then are the possibllities
for standardization?

The chief hope for the benefits -of
standardization in this field lies in new
power plants. Englneers expanding
existing power plants usually have
tome latitude In the choice of rated
output, but have little choice In the
sclection of some of the most important
variables. If the plant has surplus
boller capacity now at 250 psig it is
anlikely that 400.psig boilera could be
added. If the plant distribution is now
6900 volts it is unlikely that some other
voltzge would be economical.

But in new plants there {s some latl-

a relatively few number. With the re.
ductlon in variables would come shorter
shipments, lower costs and improved
designs. .

A Chack With the Past. The reco.
of units ordered during the past 1S
years gives important clues to what
hope there may be for standardization.
Fig. 2, for example, shows that main
pressure has been rising steadily since
1930, and that main pressure tends to
increase as units become larger in
size. [t eppears likely that this upward
trénd ‘will continue.

If o similar comparison of initial
temperature is made it will bs found
that temperature Increase has kept pace
with the pressure Increase. Durlag
the past 15 years the average throttle

p for correspondi
sures has been as shown by Table I:

Table |—Average throttle tempera.
ture lor diflerent throttle pressures
over the last 15 years. :

Main pressure, Temperature, F

psig

150 400
200 475
400 650
600 750

A comparisen of page 75 with Fig.
2 will. show that the main pressures
sclected are equal to or higher than the
average pressure in use today. Any
standard should be progresaive, and

.a single set of

" Rangeof

JURBINE-GENERATORS -
AVAILABLE TODAY

dard Ratings:

at the same time from one ey,
turer the most that could be buily 4, ;
drawings wy, m""

Users will find simplification g(l
number of generstor varishle, .,
of accomplishment than turbing, 38
it will take a progrem similar 1, 48
on page 75 Lo give directlon 10 o ol
such attempt. it
Thero has been a decided ohiy 138
lorger size unite in the past 15 Tean "
is shown by Table II:

Tabla Jl—Percent number of yoiHe
by sizes for today and for the i
1930-193s.

ratings, kw:
Smell (500-1500)

Medium (20004000) 25
Large (5000.7500) 10 4

This shifting pattern 1o larger stz
units should materially ald standardiy 'y
tion. Most power plants are expecteq 3N
to grow, so whether ane 2000-kw tur
hine is installed every two years, or ene
3000-kw tusbing every threo years, muy
not be too Important. In 8 growiig
power plani the chaice of ratings b len’
important than in one of fixed sixa.

The Obstocles. Standsrdization of¢
these turbines should not be light)

bt

|
b

there Is some reason to think that of
the pressures suggested on page 75 it
might bo just as well to elimi the

idered. Unless over-all power-plant' g
costs are lowered there seems littlo b 3
ducement to purchasers to push such

400-paig classification for any but the
smallest power plants.

Nol much has been eaid of the gen.
erators 8o far, but a look at page 75
shows a possible number of combina.
tions that is d in th d

3 prog regardless of the gainy to'J demh . " donsl ey 10
t s of p plant  equip (g gl
ment. From the user's standpoint ths. extraction extraction

industrial steam turbino s looked upos?}

J
ordinarily as a source of both powe & ? wioln steam pressures of:

0,100, 200, 400, 800, 900, 1500 piig
the busi f maki but 4o Y ¢ Initia) ¢heam temperatwres oft
e of making power

Ol fifteen 5000-kw generators on order

g

T2

19%

—
119491 -

}g‘%

a
>

\

L

-
-

[

500, 750, 825, 900, 930, 1000

Fot axhays! previvres of:

1 in. Mg obs to aver 400 prlp

TS 4 ton and low-p
M3 prevvres hrom: atmerpherle te 400 prlg and fer

Mlews from 1000 to ever 200,000 Ib per he )

With Four Basic Alr-Cooler Types:

!
and process steam. The user Is not g l
i

cepts his powerhouse as one of e3P
headsches that goes with the plant's 4
demands for steam and power, to meke; 3
paper, refine oil, or perhaps process
chemicals, The nearer the 1urbine can g}
be made to fit the Indusiry, the large
the return to help pay for tho capital:}y
cost. Only if the net costs of power {3
and steam are reduced will standardiss 3]
tion prove acceptable. :
Another hindrance to early mndud; :
ization Is the dissimilarity of .usert XERRY

tude. 1f power.plant designers could
agree on o set of standards today siml-
lar to thase proposed on page 75, there
would be increased hope for lower costs
in the future. Thess standards would
serve as the Dbesis for selection of
equipment for new power plants, In
time there would be a transition from
our present multiplicity- of variables to

T4 (144}

»

_points in common with paper makln

b The oil industry has for SRR/

600, 2400, 4160, 6900, 11,500, 12,800, 14,400
for le, or with the small centrs}

-

Avercgs main stecm pressure, Psig

>

, 40, 50, 60, 100, 120, 150, 180 cycles

3
station power plant, or with, say, ¢ N o, 90, 100%

rayon (. er. Yet all use sy

’]
Turbing ~gengrator ratlng, ID00 kw

2 Steonl main pressure for ofl sizes of
turbines has risan steadily since 1930

bines. To pull them Logether and L
sgrecment on turbine standards @97
take a long time even though B¢V

(Continued on page 150)

TURBINE-GENERATOR
PROPOSED STANDARDS

Three Standard Ratings:

1000 kw

3000 kw

7500 kw

In These Basic Types:

Turbino-generatos sating, kw

Condonsing ......c..corsersnens coaees X X
Condansing sinal )l .
Coad " aauhl N 1,
Noncondensing X
. dansing ol
N densing d
Por maln steam prossures of: x
B850 golg (.icenienereriaen e
For Inltlal steam temperatures of: x
£ ) B fererereeanns

With exhaust prossures fort
Condensing
Noncondensing . .

1000 3000 7500 'ty fi (L
x BT

With extroctlon prossures. ......c.oeves

With Only One Air-Cooler Type:

.

Air cooler integrol with generator ond above floor- -

For These Voltages:

TurbIne-gonarator raiing, hw 1000 3000 750

2400/4160 v ...

And These Electrical Constants: -

For 60 cyclos
. for 80% power factor
For 0.70 shortcireuit rotlo
S field
Fv:l'ﬂ: ’dlnﬁ-connomd extiter but no pliot exciter
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