Westinghouse Steam Turbines - I.B.

Operation and Maintenance O

Operation and Precautions

To Start '
L 4
1. See that circuit breaker and main switch are open.

2. Cut in all resistance in field rheostat.

See that the throttle valve is closed and the %ed trip de-

3.
vice is latched in place.

4, Check oil level in reservoir. 0

5. Drain steam and exhaust piping. Q

6. Open steam chest and turbine drains.

7. Turn steam on glands.

6. Open exhaust valve wide.

9. Open the throttle valve and g rbine slowly up to speed,
making sure that the governorft control when normal no load
speed 1s attained. This ca termined by noting the inlet
gauge which will drop bac the governor takes over.

10. Make sure that beari ceiving oil.

11. Close drain lines.

12. Adjust rheostat fé:ih“; 1 generator voltage.
13. Connect generatm@*e line and put on load.

To Parallel
- L 4
To put machin(\ line in parallel with a machine already oper-

ating:
1. Bring t ine up to normal speed as described above.
2. While tching the voltmeter, gradually increase the voltage by
cut resistance in the rheostat until approximately the
VO e{of the other machine 1s reached.

N in circuit breaker.
h

in equalizer switch.

5. row in main switches and adjust rheostat until generator takes
its proportion of the load.
¢
The proper voltage to obtain before throwing a generator in parallel
others can best be found by trial. It may vary slightly from line
ge, depending on local conditions.

To Shut Down

1. Reduce thé locad to nearly zero by cutting in resistance with
field rheostat.
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2. Throw off the load by opening the circult breaker, then the main
generator switch and then the equalizer.

()

3. Close the turbine throttle valve. (This should be done by trip-
ping the overspeed trip device.)

4. Shut off water to oll cooler.
5. Shut off steam to glands.
6. Clean machine and put 1t in good order for the next run.
Precautions
1. Always avold passing steam through the turblne with the rotor
at rest. When the throttle and governor valves_are,closed the

drain between them should be open.

2. Avold letting alr be drawn through the glandsywhen the rotor
1s at rest.

3. At regular intervals, say once a month, ingpeet the overspeed
trip device and make sure that 1t works freely.

4., Keep the throttle and governor valvegsteéms clean and free from
corrosion. Do not paint these stemsS.

. Keep 01l level 1n reservolr between the indicated limits.
. Keep o1l strainer clean. o,
. Keep 01l cooler clean.

. Leave all switches open when machine 1s not running.

w @O N oW

. At the least sign of trouble, stop the machine lmmedlately.
Investigate and correct the trouble before agaln operating.

Inspection

About once a year, orjwhen the shilp 1s drydocked, the unit should
be dismantled and thoroughlyhlnspected and cleaned. ZErosion of blades,
nozzles and valves, wear Of bearings and changes in clearances are the maln
polints for which to logk. _The gearcase cover should be lifted and the gear
teeth 1nspected. If the gear tooth contact 1s not well distributed over
the tooth surfaces, sthe“alfignment of the unit should be checked.

The ofd, cotler and stralner, and the steam stralner should be
cleaned and the ol plping disconnected, thoroughly washed and blown out
with compresged g@ir.” When reassembling, jolnts should be cleaned and made
up with a 1lightf coaf of shellac. The correct running clearances are shown
on a separate datd sheet.

MAINTENANCE
Lifting<Gear

A 1ifting gear of welded plpe 1s provided for raising the cyl-
inder®eover. The 1ifting bolt holes are accesslible through holes 1in the -~
lagging. '

st
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The 11fting gear consists of a horizontal pipe welded to two ver-
tical pleces of unequal lengths. The 11fting bolts are to be Ilnserted
through the vertical legs and screwed Into the 1ifting bolt holes until
they are pulled up solid. The shorter leg 1s for the exhaust end and the
longer leg for the steam chest end of the cylinder. The cover 1s then
ralsed by using a sling on the ends of the horizontal plpe member.

For 1ifting the rotor out of the cylinder base, 4twouslings should
be used with a spreader of timber between them over the tilpshofathe rotor
blades to prevent damage to the latter.

Lubricating 011

The olling system should be fllled with a pure mineral oll having
a Saybolt viscosity of approximately 130 seconds atgl30%deg. F. The impor-
tance of using high grade oll, free from acid and_animal or vegetable oill
compounds, cannot be over-emphasized.

The oll reservolr 1s located 1nside the bedplate and 1s a rec-
tangular fabricated tank. The oll stralner“is of the plate type mounted in
the reservolr with access from above. An oll) Yevel indicator 1s provided,
fitted 1n a sounding tube 1n the reservodry,byymeans of which the oll level
may be checked by withdrawing the rod, wiping 4t clean and then sounding
the tank. Minimum and maximum level marks are stamped on the rod. The
reservoir holds 15 gals. at minimum level ‘and 19-1/2 gals. at maximum level.
The capaclty of the system including piplng, at maximum reservolr level, 1s
approximately 21 gals,

PIPERCONNECTIONS

The steam plpe conneected to the turbine must not be riglid, as 1t
may move the unit out of aliganment or distort the turblne casing. It should
be fitted with long radius bends, and should be supported at a polnt near
the turbine. In making thils connectlion, never spring the plpe 1into place.
The flanges must be parallel j@and’ concentric.

The exhaust line should have a flexlble expansion joint close to
the turbine, preferably at,the turbine exhaust flange. The exhaust pilpe
should be supported j@st@beyond the expansion jolnt to prevent the welight
damaging the expansion, joInt or the turbine.

Before #4nallly connecting the steam plpe to the turblne, the
line should be thorodghly blown out with high pressure steam to remove any
forelgn particlesfsuch as dirt, scale, pipe jolnt compound, etc., which if
carried into therturblne might prevent the closing of the governor valve
and cause g@verspeeding, or stop up part of the nozzle throat, thus reduc-
Ing the capacitysand efficiency of the unit.

Wet ,steam 1s objectlionable as 1t causes much more rapid erosion
of the blades and nozzles than dry steam. It also reduces both efficlency
and capaclty of the unit. Slugs of water, whether from priming of the
bollers or the picking up of condensation in the pipe line, 1if carried
through the turbine, cause serlous shocks, vibration and speed fluctuation.
If the pipe connectlons are such as to allow condensation to collect in the
turbline or steam plpe, dralns must be 1nstalled for use when starting up.

ALIGNMENT OF UNIT

The first step in the alignment of the unit 1s that of adjusting
the seating of the bedplate so that the flinlished surfaces of the top will
lie in a plane. For convenlence 1n checking this, six aligning blocks or
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lugs are welded to the bedplate, three on either side and their upper
surfaces were machined in the shop so that they all lie in the same plane.

Therefore, in order to bring the top surface into one plane, the
bedplate should be supported at the four corners and at either side in way
of the gear and the shims should be adjusted so that a straight edge laid
across the lugs on either side touches all three. At the same time_the
two sides must be checked to see that they have the same inclinatién,qi.e.,
that the bedplate is not warped cornerwise. This can readily be,cdone with
a sensitive level and a block gauge, transferring the level from ‘sidé to
side and adjusting shims until the readings agree. When the bgdplate had
thus carefully been aligned in the shop, the turbine gear and (generator
were accurately lined up. Hence, if the bedplate is thus checked/up and
made true, it is not expected that any change will be found tophave taken
place in the alignment of the unit as established in the shep. ) "However,
this may be checked as follows:

Having determined that the top of the bedplatedls a plane sur-
face, the turbine should be bolted down and the geargfaligned to it and
then the generator aligned to the gear. The turbine and) gear are con-
nected by means of a "Fast" coupling and brief instructdons for its align-
ment will be found on a separate instruction leaflet“shipped with the unit.

In checking the alignment of the generator” and gear the following
method should be used:

With the gear case cover and the top halves of the gear bearings
removed, clamp the gear journals down tighthinWthe bearings and set a dial
indicator on each journal. Unbolt the gengrator flange coupling and move
the generator half back sufficientlygté)have/about 1/32-inch opening between
the flanges and letting the generatér shaft hang on the spigot fit. Care
should, of course, be taken not to move the generator rotor far enough to
let it come off the spigot which I8, 1/4" deep.

With the unit in this ¢onditlion, geeler gauge measurements at
top and bottom of the coupling should show a slightly larger reading at
the bottom, the amount varyingfwithsthe size and type of generator up to
.008 or more.

After ngting the(amount of the difference, bolt up the coupling
and set the dial indicators,at zero. Now loosen the clamp on the generator
end journal. It should“zise in the bearing not more than 3/4 of a thou-
sandth (elasticity of sghe Bearing). Next reclamp this journal and slack
off the other. It al8o sHould rise not over 3/4 of a thousandth. Then re-
move both clamps and _boths journals should rise an equal amount.

If the journal movements are not equal the generator outboard
pedestal should be rafsed or lowered a slight amount until equal journal
movements are obtalned.

Th¥s method of alignment takes account of the flexibility of the
generator shaft@and produces proper running alignment. It 1s a practical
approximation of a theoretically more accurate method, not readily appli-
cable in the field, but a large number of comparative tests in the shop
have shown theé method above described to be adequate to produce excellent
resultsy
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