Westinghouse Steam Turbines—I. B 6146

Condensing, Extraction Turbine

INTRODUCTION

The steam turbine, like any other high grade maehiine, requires,
for sustained efficiency and continuity of operation, aWwreastGnable minimum
of care and attention on the part of the operator. Ingorder that the unit
may receive such care and attention, it is necessary fghatihythe operators be-
come familiar, not only with the mechanical structurevof jthe various parts
of the turbine, but also with their purpose, and, inW%a general way, with
the reasons why they are so designed. The following brief instructions
have been prepared as an aid to the attainment of thiésidesired information
and it is hoped that they may be found to be bro@d@enough in scope for that
purpose.

GENERAL DESCRIPTION

This 1s a combination impulse and “keaction turbine designed for
high operating efficiencies. It is arrangedy for automatically controlled
extraction to supply steam at the desired™mpressure for heating or process
work. The exact steam conditions with wh¥eh 1t is intended to operate,
the normal speed and the maximum load are gliven on the Title Page of the
Instruction Book.

The constiruction of the enfiwre turbine is shown in the longi-
tudinal section photograph. It sholld B€ noted that this illustration
shows a side view below the horigemtal fenterline and a longitudinal sec-
tion above the centerline.

The blade path iInclaades“dmpulse elements (either Curtis, Rateau
or both) and groups of reaction“lading, the exact combination for each
turbine being determined by tfi€epste€am conditions and capacity required.

The exact blade arrangement and tHe number of stages or rows of each type
are given on the Title Page., St€am is admitted through the main nozzles
and passes through the high pressure section of blading to the extraction
zone where a part is led out of the cylinder to supply the extraction
system. The remainder, which is not used in the extraction system, passes
through the low pressune section of blading and exhausts into the condenser.

Depending onhe size of the machlne, one or more openings may be
provided in the cylimider tThrough which steam can be extracted non-auto-
matically, if desired, for addiiionz. feed water heating or process work.
The sizes of these_opéemings when provided, are given on the outline drawing.
Since extraction @t /tkese points 1is riot controlled automatically, the
pressures and ,guant.ties avallakble are determined by the load being carried
by the turbine and the quantity of stsam being extracted automatically.

CYLINDER

The e¥linder is split in a horizontal plane through the axis so
as to form a base and cover. A complete inspection can, therefore, be
made by removing the cover only, and the base need not be disturbed after
installation.” This turbine has no bedplate. The cylinder is rigidly
supporteéd and anchored at the exhaust end by two pads which are either
cast ilmtegrally with or bolted rigidly to the base. At the inlet end, it
is supperted on an I-beam section placed transversely so that the flexi-
bilitymef the I-beam web provides adequately for longitudinal expansion
and centraction resulting from temperature changes.
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ROTOR

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

CONTROL

On a turbine of this type the control system is of wtmost impor-
tance. The principal items of thils system are:

1. Governor
2. Extraction (bleeder) valve servo-motor.
3. Extraction (bleeder) pressure regulator.

The control and oill system diagram shows theyvarious parts of the
control system and their relation to one another. #The detall operation of
each particular part 1s described in 1its respective leaflet.

The pressure in the extraction systemgligymaintained constant,
within reasonable close limits, automatically by &an,éxtraction valve, which
i1s either located within the cylinder properior case integrally with it so
as to control the flow of steam toward the exhaust, thus maintaining in the
¢ylinder zone on the high pressure slde of, the%extraction valve that pres-
sure which is desired in the extractjon system™> This valve is opened or
closed by an oil servo-motor which 1s actuated, by the extraction pressure
regulator.

When a turbine of this type is“operated alone or in parallel with
a small system where 1t can carry the s£0tal“load swings, the extractlion
mechanism operates independently, and(a/speed variation regulator is used
to maintain the frequency within cdése Limits with any change in extracted
steam demand or load.

When this turbilne 1s g@perated in parallel with a large utility
line, 1t will operate base load; or If it is operated in parallel with a
number of other units, it will gharewload changes in proportion to its
capacity. In such cases, the extraetion pressure regulator 1is connected
also to the maln governor so asgs to/control the maln governing valves to
compensate for changes in extractlon demand, and thus carry the elec-
trical loed with approximetely normal speed regulation. The oil system
diegram shows which method“%ef "¢ontrol is used.

. The non-return “walve in the extraction line is used to prevent
any steam flow from thejextraction system back into the turbine. It
includes an automatic tripping feature which 1s connected to the turbine
overspeed trip mechanism and closes the non-return valve instantly and
positively 1in case of “everspeed.

Enough oid ghould be provided so that when the turbilne 1is run-
ning at full speed the ©11 level in the reservolir, as shown by the gauge,
1s within the limi%g given on the indicator plate. Although there is a
strainer in the odl System, i1t 1s desirable as a precaution to strain the
oil through & fifie nlesh screen or cloth just before putting it into the
reservolir.

The amount of water circulated through the oll cooler should be
regulated to maintain the temperature of the oill leaving the cooler be-
tween 100 and 140°F. The correct criterion of oil cooler water supply is,
of course§ the temperature of the oil leaving the hottest bearing. This
temperaturezwlill vary with different units and operating conditions. How-
ever, in'général, oll return temperatures of 140 to 1609F. are considered
good pfaetice. When starting a turbine, the oil cooler water should not
be turned on until the oll temperature has increased to the approximate
limitswmgiven above.
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