Westinghouse Steam Turbines—ImB. €142

Non-Condensing Turbine

INTRODUCTION

The steam turbine, like any other high gradéwmachine, requires,
for sustalned efficiency and continulty of operation, a reasonable minimum
of care and attention on the part of the operator. Ifi order that the unit
may recelve such care and attentlon, it 1s necessary that) the operators be-
come familiar, not only with the mechanical structure ofifthe various parts
of the turbine, but also with their purpose, and, 1in apgeneral way, with
the reasons why they are so designed. The following brief instructions
have been prepared as an aild to the attalnment offathis desired information
and i1t 1s hoped that they may be found to be broad emough in scope for that
purpose.

GENERAL DESCRIPTION

This is a combination impulse andyreaction turbine designed for
high operating efficiencies. The exactgsteam conditions with which 1t is
intended to operate, the normal speed andythe“maximum load are given on
the Title Page of the Instruction Book?

The construction of the entipre turbine 1s shown 1n the longi-
tudinal section photograph. (It shoudd Be noted that this illustration
shows a side view below the horizonfal “eenterline and a longitudinal
section above the centerline.)

The blade path includes &n impulse element (either Curtis or
Rateau) followed by reaction plad@ding. The exact blade arrangement and the
number of stages or rows are gluyenon the Title Page. The steam 1s par-
tially expanded in the maln nezzleés, and after passing through the impulse
stage 1s expanded through th¢ reaetion blading and then passes out through
the exhaust. .

Depending on the\size of the machine, one or more openings may
be provided in the cylinder“through which steam can be extracted, 1if
desired, for feed water(heating or process work. The sizes of these open-
ings, when provided, ,arejgiven on the outline drawing. Extraction at these
points 1s, of course, not @ontrolled automatically. Hence the pressures
and quantities of thewex®racted steam are determined by the load being
carried by the turbine.

CYLINDER

The “eéyllnder is split in a horizontal plane through the axis, so
as to form afbasefWand cover. A complete inspection can, therefore, be made
by removingd{the’cover only, and the base need not be disturbed after
installatioén. /4 This turbine has no bedplate. It 1s supported at the
exhaust end byntwo flexible plate members (or chairs). These supports, one
on each side of the turbine, are anchored to the foundation; and in turn,
are bolted to pads on the cylinder base near the horizontal joint. Their
flexibility 8 1in a transverse direction only, thus preventing longitudinal
movement but permitting free expansion and contraction transversely.
Transverse alignment 1s malntained by stay bolts placed between the exhaust
chamber"eenter lug and the flexible support bases. At the inlet end, the
cylinderyis supported by an I-beam section placed transversely so that the
flexibility of the I-beam web provides adequately for longitudinal expansion
andmcontraction resulting from temperature changes.



Non-Condensing Turbine

ROTOR

The turbine rotor 1s made from a solid steel forging. It 1s con-
nected to the generator field by a rigid coupling, and the complete rotat-
ing element 1is carried in three bearings; that 1s, the exhaust endg(or #2)
turbine bearing carries also a portion of the generator fleld.

CONTROL

The control and oll system diagram shows the various, parts of the
control system and thelr relation to one another. The détail operation of
each particular part 1s described in 1its respective leaflet.

Enough o1l should be provided so that when ,the turbine 1s run-
ning at full speed the oll level in the reservolr, as ‘shown by the gauge,
is within the 1limits gilven on the indicator plate. fAkthough there 1s a
strainer 1n the oll system, 1t 1s desirable as a precaution to strain the
01l through a fine mesh screen or cloth Jjust before Putting it into the
reservolir.

The amount of water circulated through theé oilil cooler should be
regulated to maintain the temperature of the oll leaving the cooler between
100 and 110°F. The correct criterion of oflmeocoler water supply is, of
course, the temperature of the oll leaving the hottest bearing. This tem-
perature will vary with different units andg,operating conditions. However,
in general, oll return temperatures of 140 towl60°F. are considered good
practice. When starting a turbine, the 0%l cooler water should not be
turned on until the oil temperature hasgincreased to the approximate
limits given above.
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